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Textile  Machinery 907 
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Cape  Town  to  Cairo  Railroad 
Near  Completion    870 

Capitalist,  'I'lie  Failure  of 
the  Small    231 

Car  Brasses,   Lining 377 

CarWheel  Boring  Mill,  Im- 
proved Motor-Driven 048 
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Work.   To   179 

Copper  Cups.  Punch  and  Die 
for    Blanking     and     Form- 

„  ing    546 

Copper,  Lubricant  for  Turn- 
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1    71 

2    135 

Fay  Mch.  Tool  Co. : 

Cam-Cutting     Machine     for 
Textile  Machinery   907 

Feed  Motion  Gear  Tram  for 
Boring  Bar 113 

Feed  of  a  Rotating  Cutting 
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I'rovision  for  Changing 
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ing Cutter  tor    477 

Flux  in  Melting  Brass,  Glass 

Used  as  a    463 
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Fly-wheels  for  Motor-driven 
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the  Lathe    104 

Force  Required  to  Move  Crane 
Trolleys,  Formulas  for. 
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Circular     295 
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Friction  Clutch.  Design  of 
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Pitman    906 
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Escapes  from  Electro-Mag- 
net After  Circuit  Is  Broken     20 

Malls,  Railroads  Fined  tor 
Late  Deliverv  of 308 

Makers  of  Small  Tools 
Should  Keep  In  Close 
Touch  with  Users 868 

Mallet  Type  Locomotive, 
Tests  Comparing  6-  and 
S-Wheel  Coupled  Freight 
Engines  with  4  Cylinder 
D<nihle  Bogle    500 

JIanilrel  Broken  by  Internal 
Stresses    176 

Manganese  Steel,  New  Use 
for    787 

Manganese  Used  for  .Mloy 
Steels.  Large  .Amount  of..".    450 

Manning,    Maxwell    &   Moore, 
Inc. : 
Hendershot      Shaft      Coup-        • 
ling    416 

Manufacture  and  Unkeep  of 
Milling  Cutters,  Notes  on 
the    -457 

Manufacturer,  The  Conll- 
deuces  of  a 150 
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Manufacturers  Helped  Only 
by  Itfdncpd  I'reijrhr  Kates 
r)n  Exports.  German.  Fair-* 
play   471 

.Manville  Mch.  Co..  E.  J. : 

Cam  Cutting  Jlacliine,.  .  .'.    411 

Marine  Engine.  Scraping  Out 
the   Cylinder  of   a.  .  .  .  ..  ^ . .      -- 

.Marine  Vessel  Construction, 
Brass  for G 

.Markham.  E.  R. : 

Can  a  Boy   Learn  a  Trade 

in  a  School  ? 505 

Pack-Hardening    Gages....    71!! 
Evening  .School  of  Trades  — 
Kindge    Manual   Trainmg 
School.  Cambridge,  Mass.   7'Jo 

Mars : 

Tlie  Confidences  of  a  Work- 
man       62S 

Marsh.   U.   H.  : 

Center  Used  when  Facing 
the  Ends  of  Work 470 

Marshall.  J.  L.  : 

Micrometer  Stop  for  the 
Lathe    400 

Martin.  Jr.  (Chas.  W.), 
Obituary  of 421 

Masonry  .\rch  in  the  World, 
Second  Largest 786 

Matliematics  and  Practical 
E.\perience    697 

Mathematics  in  .Massachu- 
setts Institute  of  Tech- 
nology. New  Method  of 
Teaching    680 

Matt  Dip  for  Brass.  J.  L. 
Lucas      551 

Matthews.  Chas.  P.,  Obituary 
of 344 

Mauretania,  High  Speed  At- 
tained by    232 

Maurehinia.  Highest  Speed 
Attained    by    61.3 

MiiunltLtuii.   The    272 

Alaiin  Uniid's  Trip  on  Three 
Propellers    792 

Ma.ximum  Stresses.  John  S. 
Myers  : 

1    425 

2    617 

3    790 

Mayer  &  Schmidt : 

Automatic  Cylinder  Grinder  332 
Mavhew.  Robert : 

Making   a   Sleeve   With   an 

.\ccurate    Kevway    469 

McCaslin.  H.  .T.  : 

Obtaining    the    Pitch    of    a     _ 

I'ropeller    172 

McDonald.    S.   A.  : 

Slotting      Fixture      for      a 

Pland   Miller    173 

Inserted    Tooth    Milling 

Cutter     250 

Punch  Press  Forming  Job.    467 

Taper  Tuming  Kink 716 

McLaren,   W.  A.  : 

Turning    the    Wrist    Pin    of 

a  Cross-head 251 

Tool      for     Turning      Hard 

Bronze  Castings   70 1 

McT.Pod,  .John  : 

Oiling   Centers    320 

Difficult    Planing   Job    ....    521 
Substitute   for  Steady   Rest  lYr', 
Cutting   off    Steel    Shafts..    71,"i 
Measuring   Screw    Thread   Di- 
ameters.   Walter  Cantelo..      33 
Measuring  Wheel,  Jones  Dial  5G2 
M.  E.  Canek  : 

Piping  an    Air  Gage S6 

Demonstrating  an  Inven- 
tion         16S 

Rust-Preventing    Mixture..    179 
The  Lady  Manager  and  the 

Flv-Wheel    Bid 521 

To  Test  White  Lead 551 

Mechanic  in  Europe.  An 
American.     Oskar  Kylm  : 

1    577 

2    0011 

3    740 

4    829 

5    908 

Mechanics  Mch.  Co  : 

Milling  Square  Threads 
and    Turning    Pulleys   on 

a   Drill    Press 774 

Compound  Table  for  Up- 
right Drill    Press 817 

Medals    for    Safety    Devices, 

.\ward    of    Three    Gold 836 

Melvin  &   Hamaker  : 

Multiple  Tool   Boring  Head  192 
Improved     .\djustable    Bor- 
ing Head    575 

Menegus.   J.   M. : 

To   Clean   Rusty   Pieces    of 

Steel      1 79 

To  Join  Together  Two 
Pieces  of  Iron  that  Can- 
not   be    Heated 179 

To    Unite    Metals    of    Any 

Kind     179 

Investigating  .\dulterations 

in  Belts   and   Leather.  .  .    179 
To     Prevent     Screws    from 

Getting   Rusty    531 

Merchant  &  Evans  Co.  : 

Ilele-Shaw    Clutch    630 

Melal    and    Rawhide    Pinions 

for    Motor    Drive 93 

Metal  Brake  Beams.  Reclaim- 
ing Old.    E.  W.  Bowen.  .  .  .    Ill 
Metal     "Lotherium,"     Discov- 
ery of  a  New 380 

Metal   Sawing  Machine,  Coch- 

rane-Bly     187 

Metal-Working  Planer,  Gi- 
gantic         291 


Metals,  Galling  of.  W.  S. 
Leonard    253 

Metals  of  Any  Kind.  To 
Unite.     J.  "il.  Menegus....    179 

Metals  Under  Pressure,  Cast- 
ing        309 

Metals  With  a  Paint  Brush, 
Plating     441 

Metropolitan  Life's  Addition- 
al   Tower.  . ._. 698 

Meyer,   N. : 

R.     S.'s    Perpetual    Motion 
Exposed    46 

Mever,  Obituary  of  George  J.  580 

Miami  Valley  Mch.  Tool  Co. : 
Improved      13t{,-lnch      En- 
gine   Lathe    489 

Michael.   Wm.  C.  : 

.Vddition     and     Subtraction 
on   the   Slide  Rule 106 

Micrometer  Adjustable  Ream- 
er.   Smith    484 

Micrometer  Attachment  for 
Reading  Ten-Thousandths. 
P.    L.    Yorgensen    399 

Micrometer,  Direct  Fractional 
Readhig.     Chas.  A.  Kelley.    628 

Micrometer  for  Setting  Cali- 
pers.  Inside.      Sirius    49 

Micrometer   Frame.      Sirius.  .    112 

Micrometer,    Radius     56 

Micrometer  Scale.  Wm.  Ains- 
cough    633 

Micrometer  Stop  for  the 
Lathe.     J.  L.  Marshall 400 

Micrometer.  The  Starrett 
Quick-.^djusting    60 

Middle  Ordinate  of  an  Arc. 
Obtaining  the  Height  of 
the.      H.   S.  Quackenbush.  .    886 

Middle  Ordinate  of  an  .\rc. 
Rules  for  Obtaining  the 
Height    of   the    470 

Mill.  (iisholt  Boring  and 
Tuming    203 

Mill,  Selecting  Cutter  for 
Concave.      H.    K.    Barring.  708 

Mill.  Selecting  Cutter  for 
Fluting   Concave    477 

Miller.  Fred  J. : 

Weights    Not    the    Equiva- 
lents   of    Springs 467 

Miller.  Heavy  Spiral  Cutting 
on   the   Milwaukee    463 

Miller.  Horizontal  Milling  At- 
tachment   for    Vertical....    644 

Miller,    L.  ; 

.Muminum  Solder   531 

Miller,  No.   1   Dalin 53 

Miller,  Motor  Lirive  for  the 
Fox  Light    811 

Miller.  Slotting  Fixture  for 
a  Hand.     S.  A.  McDonald.    173 

Miller  With  Column.  Chicago 
Bench     407 

MilHng  and  Drilling  Fix- 
tures for  Offset  Rod.    Pedro  797 

Milling  and  Tudexing  .\ttach- 
ment.  Kempsmith  Horizon- 
tal   Circular    825 

Milling  and  Planing,  The 
Relative    Value    of 31 

Milling  Attachment  for  the 
Lathe.      Ethan    Viall 544 

Milling  .-Vttachment  for  Ver- 
tical   Miller.    Horizontal...    644 

Milling  .-Vttachment,  Home- 
Made  L'niversal.  S.  B. 
Welcome     174 

Milling  .Vtlacfrment  to  Garvin 
Milling  Machine,  Auto- 
matic Slot    731 

Milling  .Vttachment,  Vertical 
D.iuliln  Spindle    738 

Milling   Cutter.   A    Broken...    175 

Milling  Cutter  in  Cutting 
Hard  Materials,  .\dvantage 
of    High-Speed    Steel 534 

Milling  Cutter.  Improved  In- 
serted  Blade    27 

Milling  Cutter.  Inserted 
Tooth.      S.    A.   McDonald..    230 

Milling  Cutters.  Interlocked 
Formed     7S3 

Milling  Cutters.  Fixture  for 
Grinding  .Angular.  P.  Yor- 
gensen         323 

Milling  Cutters,  High  Speed 
Steel    for    453 

Milling  Cutters  Increased  by 
Use  of  Distilled  Water  as 
Lubricant.   Lite  of 454 

Milling  Cutters.  Notes  on  the 
Manufacture  and  Up-Keep 
of    457 

Milling  Cutters.  The  Effect 
of  Distilled  Water  on  Life 
of.      F.    Canicgie    70S 

Milling  End  Mills  and 
Clutches.  Formulas  for. 
Irving    Banwell     397 

Milling  Fixture  for  Finish- 
ing Gear  Segments.  W. 
.\lton     395 

Milling  Machine  Attachment 
for  Chamfering  Transmis- 
sion Gear  Teeth    489 

Milling  Machine.  Brown  & 
Sharpe   No.    3   Vertical 180 

Milling  Machire.  Combined 
-Automatic  Vertical  and 
Horizontal  Feed  on  a  Ver- 
tical        382 

Milling  Machine.  Cutting. 
TiOng  Lead  Screws  on  the 
Thread    860 

Milling  Machine.  Double  Spin- 
dle   Spline    907 

Milling  Machine.  Doubling 
the  Capacity  of  the.  Jfohn 
Edgar     319 


Milling  Machme.  Fosdick 
Boring.   Drilling  and 54 

Milling  Machine,  Hamilton 
No.  3  Horizontal  Drilling, 
Boring  and    417 

.Milling  Machine,  Improved 
Driving  Plate  for  the. 
Ethan    Viall    797 

Milling  Machine,  Ingcrsoll 
Column  Type  Combined 
Horizontal  and  Vertical 
Spindle     721 

Milling  Machine,  Kearney  & 
Trecker   Universal    893 

Milling  Machine,  Lucas  Hori- 
zontal Boring.  Drilling  and  814 

Milling  Machine,  Lucas  Hori- 
zontal Boring.   Drilling  and  898 

Milling  Machine  Output 95 

Milling  Machme  of  the  Planer 
Type,  Special  Horizontal 
Spindle    907 

Milling  Machine  I'atent,  The 
Universal      18 

Milling  Machine,  Sloan  & 
Chase   Precision  Bench....    641 

Milling  Machine,  Testing  the 
Dividing  Head  of  the  Cin- 
cinnati          315 

Milling  Machine,  Van  Nor- 
man Plain    409 

Millmg  Machine  When  Cut- 
ting Spirals,  Change  Gears 
for     717 

Milling  Machine  With  Hori- 
zontal, Vertical  and  .Angu- 
lar  Spindles.    Ingersoll.  .  . .    417 

Millmg  Machine  With  Sup- 
plementary Vertical  Spin- 
dles,   Ingersoll    Horizontal.    483 

Milling  Machines.  Alignment 
Tests   of   Le   Blond    669 

Milling  Machines'  Many  Uses, 
Universal      672 

Milling  Machines,  Modem 
German.      Oskar  Kylin  .  . .  .    892 

Milling  Machines,  Motor 
Drive  Mechanisms  for  Le 
Blond   Lathes  and    403 

Milling  Machines,  I'ower  Re- 
quired  for    29 

MilUng  on  the  Lathe.  E.  R. 
Seiter    178 

Milling  Operations  on  Vise 
Parts.      John    Edgar 302 

Milling  Spiral  Gears.  Kearney 
&  Trecker  Three-Spindle  .\t- 
tachment    for    817 

Milling  Square  Threads  and 
Turning  Pulleys  on  a  Drill 
Press     774 

Millington.    David   R.  : 

Imitations       of       .\merican 
Machine   Tools    399 

Mills,  Jas.  Cooke  : 

Four    4,000    H.I".    Gas    En- 
gines         278 

ilillwright ; 

Simple    Pattern    Shop    Tool     48 

Milwaukee  Mch.  Tool  Co.  16- 
Inch    Lathe    741 

Milwaukee  to  Use  .Vutomo- 
biles  Entirely  for  Munici- 
pal   Purposes    780 

Mining  Construction.  Rein- 
forced Concrete  Beam  as  a 
Substitute   for   Wood   in...    786 

Misnomers  in  Common  Use..    317 

Misplaced  Economy.  .An  Ex- 
ample of.      T.   O.   Olmaker.    474 

Mitchell.   R.    H.  : 

Multiple  Thread  Cutting  on 
the    Engine    Lathe 320 

Modem  Machinery  and  Its 
Future   Development    159 

Moisture  on  Wood,  Effect  of.      68 

Moline  Tool   Co. : 

Spur     Gear     Hobblng    Ma- 
chine        902 

Monahan,   G.  F.  : 

To     Prevent     Lead     Pencil 
from  Breaking    49 

Money  and  Money-Making 
Machinery.    Claude  E.  Hol- 

gate    347 

■Money-Back"  System,  The. 
Entropy    110 

Money.  Engineers  Taught 
to  Give  Honest  Work  for 
Their    839 

Money   Moving.    Keep    373 

Monkey   Wrench,    Ratchet.   ..    337 

Monnet  &  Movne  Machine  for 
Bending  Tubing    609 

Monrad.  A.    L.  : 

Makmg  Thread  Gages   ....    387 

Morin.   Einar  : 

Jigs  and   Fixtures — 

1    517 

■2    621 

3    689 

4    775 

5    857 

Morris  Fdry.  Co.,  John  B.  : 

Schellenhach    16-inch    Gear- 
ed Head  Lathe   741 

Mossberg  Wrench  Co. : 

Pulley      Crowning     Attach- 
ment for  Lathes 485 

Motor.  Adams-Farwell  Aero- 
nautic, Gasoline    758 

Motor  Car  Cylinder  Boring, 
Tools    for.      Borer 45 

Motor  Car  Displacing  Horse- 
drawn  Vehicles  for  Public 
Transportation    698 

Alotor  Car  Industry  Falling 
Oft.    Inventive    Activity    in   S70 


Motor  Car  Trade  In  Germany 
for  '1907    879 

Motor  Cars.  .Alcohol  Instead 
of  Petrol  Used  as  Fuel  for.  380 

Motor  Cars  and  Omnibuses, 
Expense  of  Repairs  on ...  .    870 

Motor  Cars,  Grooved  Shafts 
for   611 

Motor  Cars.  Reliability  of...    314 

Motor,  CofHeld   Water   573 

Motor  Drive  .Arrangement  for 
Wells  Grinder 576 

Motor  Drive  for  the  Fox 
Light   Miller    811 

Motor  Drive  Mechanisms  for 
LeBlond  Lathes  and  Mill- 
ing   Machines 403 

Motor  Drive  of  the  .Acme 
Automatic  Multiple  Spindle 
Screw  Machine   738 

Motor-Driven  Grinding  Ma- 
chine,  Norton    903 

Motor-Driven   Machine  'Tools.    154 

Motor-Driven  Planers.  On  De- 
terminmg  Size  of  Fly- 
wheels  for.      W.   Owen ....    224 

Motor  Drive.  Metal  and  Raw 
Hide   Pinions  for 93 

Motor  Drives  for  Machine 
Tools,    Reliability   of 680 

Motor  Fire  Engine  Outfit, 
Berlin's   Appropriation    for.  698 

Motor  for  Machine  Driving, 
General  Electric  Single- 
Phase    261 

Motor  for  Rolling  Mill  Serv- 
ice        829 

Motor  Grinder,  Lippincott 
Water    263 

Motor  Horse-Power  in  Elec- 
tric Drive  Instaliationsi 
Ratio  of  Generator  Capac- 
ity to    158 

Motor,  New  Type  of  Vari- 
able   Speed    153 

Motor  Record.    .A   New 613 

Motors  for  Crane  16-Spindle 
Drill,     Variable     Speed 205 

Motors,  Sturtevant  Two, 
Four  and  Eight-Pole 198 

Motors,  Westinghouse  Type 
"S    A"    Machine   Tool 821 

Moulton,  LeRo.y  K.  : 

Method  of  Planing  an  Odd- 
Shaped    Casting    715 

Mountain  Railway,  .A  Re- 
cently-Completed Steep....    428 

Moving  a  Shop.     B.  Hardie..  304 

Moving  Picture  Industry, 
Growth  of   577 

Moving  Picture  Industry, 
Proportions   of    610 

Mueller  Mch.  Tool  Co.,  New 
Shop    of   the    298 

Mueller  Mch.  Tool   Co.  : 

.Vutomatic  Feed-Plate  Drill- 
ing  .Attachment    4Gij 

Multi-Spindle  Drill  with  the 
-Axes  of  the  Drill  Spindles 
.Arranged  Radially    153 

Multiiile  Drilling  Machine, 
.Vndrew     193 

Multiple  Piercing  Tool.  Chas. 
Petijean     802 

JIultiple-Spindle  Automatic 
Screw    Machine,    Gridley...    401 

Multiple  Spindle  Drill,  West- 
ern  High    Speed 187 

Multiple  Spindle  Drilling  De- 
vice        252 

Multiple    Tool    Boring    Head.    192 

Multiple  Thread  Cutting  on 
the  Engine  Lathe.  R.  H. 
Mitchell     326 

Mummert.  Wolf  &  Dixon  : 
Revolving  Oilstone  Scraper 
Sharpener    561 

Municipal  Accounts,  Over- 
charges   in    225 

Murchey  Mch.  &  Tool  Co. : 
Special     Grinder    for     Pipe 
Threading  Dies  and  Cut- 
ter   Disks     188 

Double  Combination  Tap- 
ping and  Reaming  At- 
tachment        484 

Revolving  Chuck  for  Drill- 
ing  and   Tapping 501 

Mutual    Mch.    Co. : 

Universal    Joint    640 

Myers.  ,Tohn  5. : 

Formulas  for  Force  Re- 
quired    to     Move     Crane 

Trolleys    99 

Maximum  Stresses 

1    425 

2    617 

3    790 


National   .Acme   Mfg.    Co.  : 
Motor  Drive  for  the   -Acme 
-Automatic    Multiple  Spin- 
dle   Screw    Machine 738 

National  .Automatic  Tool  Co. : 
Five-Way       Drilling       Ma- 
chine         658 

National  Machine  Tool  Build- 
ers' .Association.  Annual 
Convention   of  the 126 

National  Machine  Tool  Build- 
ers' .Association,  Spring 
Meeting    of    the 730 

National  Machine  Tool  Build- 
ers'   Convention    204 

National  Machine  Tool  Build- 
ers' Convention,  Notice  of 
the    470 

National    Mch.  Tool   Co. : 
Drill    Press    of    Novel    De- 
sign         3'.4 


Niillonul  Soclotj-  tor  tlio  I'ro- 

luutlon   o(    Industrial    ICdii- 

ctttluii     4UV 

Xmuiiil  Ui'sources,  Conserva- 

Uoii    of     t!i"'l 

Natunil    Kesouri'cs.    Work    i>f 

llie    U.    S.    (.ifoUiglcul    Sur- 

v.'V   111   C'oiisi'rvliii! '.'II 

N.TilIf    roiiits    lor    Ciirbiirpt- 

crs,     Tuniliig    ami    Tliri'ail- 

iiiK.      .1.    I'-    I'of ^"U 

Niw  ItiHalii   .Mi-li.  Co.  : 

IViitahk.     Nisi'    Stand liliO 

IU'ikIi    luawi-r    S!>'J 

Ni.w    llavi-ii   MtK.    Co.  : 

New  l.liH'  ol'  lloavy  Latlics  11. i 
Ni-w,   S.  S  : 

CorroclliiK'     I'lTspeotlve     In 

Sluip  riu>lii!,'rapli.v    367 

Ni.wUin  Ah'li.  'I'lMil   Wks,  : 

liouble    I'liUl    Saw    Cuttlng- 
Off    Mai'lilm-    121 

tioar    llohhhi};    Mac-bine...    202 

I'liiiihliuilloii  Ciild  Saw  Cut- 
tiiiKUll'    .Mai-liiiie    209 

CvlliuliM-   ami    Valve   Cham- 

"her    liciiln);    .Maebine 896 

Nleliols.    Arthur: 

KaiiiiK   Work   on  Centers..   178 

.V    llaiulv   Hcirinj;  Bar 325 

Nbki'l,       Kesults      of      Tests 

Made       With      Cast       Iron 

Containing    2G 

Nickel    Steel.      10.    F.    Lake..      34 
NUesHementrond   Co.  : 

Gltrantio        Metal  -  Working 
I'laner    291 

Large  Special  I'ond  Lathe.    407 

30-incli    Turning    and    Bor- 
ing   Mill     818 

Nitrogen    In    Case-IIardenlng, 

The    Importance   of 157 

No   AdmiUance   Signs 83 

Non-l'roiluctlve   Labor,    Econ- 
omy   of    533 

Northern  Engineering  Wks.  : 

Electric    Chain   Block 740 

Norton,    E.    W. : 

Fixture    for    Grinding    Pis- 
tons         798 

Spring   Chuck   Block 802 

Norton  Grinding  Co. : 

Small       Norton       Grinding 
Machine     333 

Motor-Driven  Grinding  Ma- 
chine        903 

Notation       for       Engineering 

Formulas,    Standard    380 

Notation       for       Engineering 

Formulas,    Standard    508 

Notching      Machine,      Zeh      & 

Hahnemann  .\rmature  .  .  .  268 
Novo    and    Blue    Chip    Steel, 

Annealing.  V.  W.  Abbott.  178 
Nut.  Simple  Form  of  Lock.  . .  695 
Nut.     The     Position     of     the- 

Check.  Geo.  P.  Pearce.  .  .  107 
Nuts,  Casting  Threaded  Holes 

in    Wrought    Iron 586 

Nuts,     Dimensions    of    Screw 

Heads    and     876 

Nuts    tor    Flexible    Staybolts, 

Making    712 

Nut  tall  Co.,  R.  D. : 

Flexible  Insulated  Coupling  735 


Ohers,   Erik  : 
Reamers. 

2    14 

3    84 

4 146 

5    226 

Testing   the   Lead  of    Tapa 

and   Screws    317 

Screw  Thread  Systems....    371 
Taper  Taps — 

1    442 

2    524 

Special       and       Adjustable 

Taps    779 

Obsolete  Tools  in  Machine 
Tool     Shops     784 

Ocean  Liners.  Highest  Speed 
Attained    by     232 

Ocean  Liners,  Income  from 
Past    444 

Ocean  Liners.  Vibration  of 
Machinery    on     91 

Offset  Lovers.  Laying  Out. 
E.   R.    Seller    250 

Offset  Rod.  Milling  and 
Drilling  Fixture  for.    Pedro  797 

Oil.  Apparatus  for  Testing 
the  Lubricating  Qualities 
of    535. 

Oil   and    Waste    Saving    Mch. 
Co.  : 
Steam    Turbine    Driven    Oil 
Extractor   for    Chips....    730 

Oll-Buming  Apparatus  to  be 
Installed  on  Torpedo  Boat 
Destroyers    768 

Oil  Engine.  Do  La  Vergne 
Two-Cycle    Vertical     115 

Oil  Engine,  Novel  High  Com- 
pression. Alfred  Graden- 
w-it-.!     5 

Oil  Extractor  for  Chips, 
Steam    Turbine    Driven....    730 

Oil  for  Fuel  for  Steam-Rais- 
ing   I'lirposes     30!) 

Oil  (irnoving  Machine, 
FIsc-luT   196 

on.  UIHihI  PIp,-  Lines  for 
Convevlng    79 

Oil  storngi-  System.  Fuel.  E. 
Falkeni-ath     714 

on    Tank.    Concrete 867 

on    Tempering    Furnace 829 

Oning  Centers.  .John  Mc- 
I.coil     326 


Oiling  Loose  Pulleys  Which 
are  inaccessible  for  Ordi- 
nary Oiling  Devices,  Device 
tor.      Morltz    KroU     632 

Ollmg  Machinery,  Sell'- 784 

ouiiig  Alachlnery,  Self,  A, 
I..  He  l.eeuw 886 

Oliver,   S. : 

I'ump    Vise   Jaws 42 

Automadc    Stop    for    Drill 
i'ress     175 

(Ulslone  Scraper  Sharpener, 
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Steamer,  Combination  of 
Turbines  and    123 

Reclaiming  Old  Metal  Brake- 
beams.     E.  W.  Bowen   ....    Ill 

Recognition  of  .\bilily.  The..    452 

Record  of  Useful  Information, 
Importance   of   Keeping....    448 

Reference  Series,  AIachi.xi5rv's  318 

Reinforced  Concrete  as  a  Pro- 
teition  for  War  Vessels.  .  ..   534 

Reinforced  Concrete  Beams  as 
a  Substitute  for  Wood  in 
Mining   Construction 786 

Reinforced  Concrete  Boats...    466 

Reinforced  Concrete  Construc- 
tion. Careful  Designing 
Necessary  for 306 

Reinforced  Concrete,  Fly- 
wheels with  Rims  of.  .  . . .'.    613 

Reinforced  Concrete,  Test  of.    534 

Reliability  of  Motor  Drives 
for  Machine  Tools 680 

Renard  Road  Train,  Effic- 
iency of   871 

Renkin,  W.  O.  : 

DeTice  for  Laving  Out  and 
Testing  Ke.vways    450 

Repair  Gang,  With  the.  A. 
P.  Press 38 

Repair  of  Steamship  Stern 
Frame  and  Rudder  Post, 
Thermit    .• 228 

Repairs  on  Motor  Cars  and 
Omnibuses,  Expense  of....    870 

Repairs  on  Turbine-driven 
and  Reciprocating  Engine 
Driven  Vessels.  Relative 
Cost  of   3S0 

Repairs  to  a  Dynamo  Engine 
on  a  Revenue  Cutter 23 

Re-planing  a  Locomotive  Driv- 
hig-box   878 

Reserve  Chamber  for  Priming 
Pumps.     Tool  .lesigner.  .  .  .    798 

Resistance  of  Soft  Materials, 
The 23 

Resnonsibllitv  of  Workmen, 
The  Growing    453 

Reversing  Device,   Conkling.  .    900 

Rhodes,  L.  E. : 

12-inch   Back-geared    Crank 
Shaper    563 

Ribbed  Elbows  in  Stove  Pip- 
ing, etc..  Machine  for 
Forming    2T!7 

Richards.  G.   R.  : 

Grinding    Fixture    for    End 
Measure  Rods    884 

Rifled  Pipe  Lines  for  Convey- 
ing Oil    79 

Ricbt-anele  Drive  for  Dill 
Slotter    338 

Right-angle  Power  Head  for 
Drilling  and  Reaming  Holes. 
T.  B.  Bumite 396 

Rind"e  Manual  Training 
School.  Cambridge.  JIass. 
E.  R.  Markham 793 

Ring  Grinder.  Improved 
Saxon   574 

Riveters,  Some  Late  Improve- 
ments In  Compressive 94 

Riveting  Block,  Babbitt.  C. 
H.  Ramsey 400 

Road  Train.  Efflciencv  of 
Renard S71 

Rockford  Drilling  Mch,  Co.: 
Routing    Machine    for   Key- 
slots  in  Spindles 408 

Straightening  Machine  ....    488 


Rockford  Mch.  &  Shuttle  Co.  : 

Sensitive  Bench   Drill 257 

Sensitive  Drill 744 

Rockford  Mch.  Tool  Co. : 

Heavy  Pattern  Planer 414 

Special   Tools  m   the  Rock- 
ford  Machine   Tool    Co.'s 

Shop   772 

Single  Pulley  Geared  Drive 
Shaper    897 

Rods,  Bormg  Locomotive.  M. 
H.   Westbrook    42 

Roels.  Chas. : 

A  Belt   Shifter 549 

Simple     Cost     System     for 
Small   Shops    631 

Roller  Chain  While  Replacing 
Links.    Device    tor    Holding  657 

Root  of  Numbers  Using  a 
Slide-rule  for  Obtaining 
Any.      Hjalmar  Fagerstrom  866 

Rope  Drive  for  Machine  Tools     92 

Rope    Sheave,    Large 856 

Ross,  K.  L.  : 

Construction      of     Dies     to 
Prevent       Breakage       in 

Hardening    42 

Stop    tor    Stock    in    Blank- 
ing and  Progressive  Dies.  254 

Rotary  Cutter.  Cutting  Bevel 
Gears  with  a.  H.  P.  Pair- 
field     73 

Rotating  Cutting  Tool  in  Pro- 
portion to  the  Working* 
Pressure.  Device  for  Ad- 
justing the  Feed  of  a 531 

Rotating  Drums,  Design  of. 
Ulrich  Peters   275 

Rotterdam.  Handsome  Ma- 
chinery House  in 463 

Rotterdam's  Maiden  Trip....    870 

Roundhouse  Built  by  North- 
em  Pacific  Railroad  Co., 
Novel    242 

Routing  Machine  for  Kevslots 
in  Spindle.  The  Rockford..    408 

R.  S.'s  Perpetual  Motion  Ex- 
posed.    N.  Me.ver   40 

Rubber  Sprmgs.   Failure  of.  .    213 

Rubber  Type  Bands  to  Hex- 
agonal Bra.ss  Printing 
Wheels,    Securing    706 

Rule  for  Dividing,  The  Use 
of  the  Ordinary.  Martin 
Joachimson    804 

Rule  Recessed  into  T-square 
Blade.  Steel.  Johu  Coap- 
man 716 

Russian  Government  to  Con- 
struct Double  Track  on 
Trans-Siberian   Railroad    .  .      26 

Rust-preventing  Mixture.  M. 
E.  Canek   179 

Rusting  of  Steel   Rails 156 

Rusting-out  of  Smoke-stack, 
Quick    707 

Rusty  Pieces  of  Steel,  To 
Clean.     J.  M.  Menegus.  .  .  .    179 

Rusty.  To  Prevent  Screws 
from  Getting.  J.  M.  Mene- 
gus        551 

R.  W.  Speed  Variator  Co. : 

R.  W.  Speed  Variator 202 


Safeguard  in  Machinery.  W. 
H.  Booth    221 

Safe-maker,  The  Burglar 
and   the    83 

Safe-maker,  The  Burglar 
and  the.     Geo.  P.  Pearce. .   244 

Safety  Appliance  Law,  Prose- 
cutions Relating  to  Viola- 
tion of   156 

Safety  .-Vpniiances.  Beneflcial 
Effect  of    463 

Safety  Appliances  in  Coal 
Mining  in  United  States. 
Lack  of    787 

Safety  Appliances.  Value  of.  .      8S 

Safety  Devices.  Award  of 
Three    Gold    Medals    for.  .  .    8.36 

Safety  Devices.  Exposition  of  662 

Safety  Emery  Wheel  Co. : 

Motor-driven   Tool    Grinder.   901 

Safety  Razor.  .An  Illustration 
of  the  Cost  of  Selling 
Goods    70 

Safety  Slipping  Device  for 
Machinerv    199 

Sallows.  J.  F.  : 

Forging     a     Lathe     Boring 

Tool    21 

.     A  Blacksmith's  Drill  Jig...   108 
Tempering     Drop     Forging 

Dies    320 

The  Collapsing  of  Hardened 

Tools    325 

Shrinkage  and  Exnansion  of 
Steel   in   Hardening    ....    800 

Sam  and  His  Hack  Saw  Ma- 
chine.    A.  P.  Press 860 

Sand-lime  Brick,  Manufac- 
ture of   600 

Sand.  Molders'  Parting 71 

San  Francisco  Suburban  Rail- 
ways,   Electrification    of...    150 

Sangster.    Wm.  : 

Notes    on    High-speed    Pul- 
leys        800 

Sansom,  W.  J. : 

Facing    Concave    Work    in 
the   Lathe    473 

Saw  Arbors.     Pennsylvania..    108 

Saw.  Burke  Machinerv  Co.'s 
Cuttuig-off    728 

Saw  Cutting-off  Machine,  New- 
ton Combination  Cold 209 

Saw  for  Small  Work.  Burr 
Motor-driven   Cold    492 


Saw.    Lea   Motorililvtii    t'nld 

MftRl     '•"»' 

Siiw,    Motor  iliivon   Cold Ui), 

SiiH  toolli     Koot     Sluip     C<iii- 

sIi-iK'tloii      lilis 

Snwliig     IMiichliio,     Coclii'ttlu'- 

Illy   Moliil    187 

SaM'VtT,   W.  A.  : 

Hall   (iliullnt;  Flstuio O.'il 

Siixiin   Moll.   (,'0.  : 

lininiivoil  Kliic  (Jilmler.  .  .  57-1 
Scali',        MIcrmui'ttT.  Wiu. 

Ahis.-oiigli  o;!:t 

Sclii'llcnhai'li-lliint  Tool  ("o.  : 
AmkIi'      Mi'aNiirlnK      Instru- 
nu'iit 8-."t 

Sulionoiibacli  l(i-lni-li  (ipnred 
Iha.l   Latin-    741 

Si-hllllng.  M.  : 

IM'lllIn);  ClranuKT  lloli's  In 
Solid   nii-s    177 

S.-hiMldt   I>ilvc  riinin  Oo.  : 

Si-liraldl    HrlvhiB  Chain..  .  .    2GI) 

Si-hool,  Can  a  Ho.v  I.oarn  a 
'Irndc  111  a.  K.  K.  Mark- 
ham     50r> 

School  of  Tnuics,  Evening. 
10.    I!.    Markhnm 70;! 

S.-ott,   C.   U.  : 

AnnoalInK  Ill^'h  Spopd  Stpol   17."! 

Scott    (Waltor).  Obituary  of.    120 

Scrap  Metal.  The  Value  of 
Old  Valves  for    27 

Scraper  Sharpener.  Uevolving 
Oilstone   r,(H 

Scraping  Out  the  Cylinder  of 
a  Marine  Enslne 22 

Scraping.   Tools   for.      SIrliis.    250 

Screw  Filing  .Tig.  A.  Ra.v- 
mond  C.  Williams 112 

Screw  for  Drill  Chuck.  Meth- 
od of  Making.  B.  M.  Wel- 
ler    71" 

Screw  Heads  and  Nuts.  Di- 
mensions of 87G 

Screw.  IIow  to  Tighten  a 
Ixiosp    32fi 

Screw  Machine.  Orldlev  Mul- 
tiple Spindle  Automatic...   401 

Screw  Machine.  Improvements 
In  the  Universal  Multiple 
Spindle  Automatic   654 

Screw  Machine.  Making  Watch 
Parts  in  the  Commercial 
Automatic    6S1 

Screw  Machine.  Motor  Drive 
for  the  Acme  Automatic 
Multiple  Spindle    738 

Screw  Machine.  Smurr  & 
Kamen   Plain    Head 745 

Screw  Machine.  Stock  Sup- 
port for.     A.  B.   Christman     40 

Screw   Machine.    Wells lis 

Screw  Plate  for  Brazed  Brass 
Tubing.  Green  River 483 

Screw  Slotting  Fixture.  F. 
R.  Carstensen 43 

Screw  Slotting  Hack  Saws. 
Simonds     416 

Screw  Slotting  Machine.  Tay- 
lor &  Fenn  .\ntomatlc G55 

Screw  Slotting  Machine.  Wat- 
erbury-Farrel  Automatic. . .    481 

Screw  Thread  Diameters. 
Measuring.  Walter  Can- 
telo    .-53 

Screw  Thread  Systems.  Erik 
Oberg    .?71 

Screw  Threads    Stresses  in..    153 

Screws  from  Gettlnc  Rusty. 
To  Prevent.  .T.  M.  Mene- 
gus    551 

Screws.  Standard  Proportions 
for   Machine    236 

Sea  Water  on  Cement  and 
Concrete.  Action   of   On 

Sea  Water  on  Concrete.  Ac- 
tion of    r.'n 

Seaburg.  Fred  : 

Cutting  Triple  Threads.  .  .  .    24S 

Sealed  Bonnet  Automobile 
Contest.  General  Conclu- 
sions from  the  A.  C.  A.  .  .  .      27 

Sears.  W.  T. : 

Simplicity  In  Machine  Tool 
Design    SRn 

Secrecy   in   the   Arts 3SC! 

Secrecy  not  Advantageous  to 
Trade   600 

Section  T.Iner.  Draftsman's. 
e.  A.  Kellev 17S 

Selter.  E.  R. : 

Milling  on   the   Lathe 17S 

Laying  0>it  Offset  Levers.  .    250 

Self-oiling   Machinery    784 

Self-oiling  Machinery.  A.  L. 
IVLeeuw    8.<?6 

Self-sustaining  Winch    02 

Sellers.  Dr.  Coleman.  Obitu- 
ary   of 421 

Sellers  &  Co.,  Inc.,  Wm,  : 
Improved  Motor-driven  Car 

Wheel  Boring  Mill 64R 

High  Power  Driving  Wheel 
Lathe    733 

Selling  Goods,   Cost  of 70 

Sensitive    Bench    Drill,    Rock- 
.  ford   257 

Sensitive  Drill  Press,  Motor- 
driven  Variable  .sneed 640 

Sensitive  Drill.  Rockford  Ma- 
chine &  Shuttle   Co.'s 744 

Setting  Tip  and  Oneratlon  of 
the  I'otter  &  .Tohnston  Au- 
tomatic Chucking  Machine, 
The. 

1    555 

2 605 

Seven  Vears,  On  Keeping 
Things 300 


Shadlii);  DrnwInKs,  II.  D. 
Penney    471 

Shafrr,   Oblliiarv   of   lianlel,.    4liH 

Shan    I'nupling.    Ilendershot .    410 

Shaft,   llahn   Flc>.vlhlu    :i7;! 

Shaft  Stralghlener,  Johnson 
&  Bassett    251) 

Shaftturnlrii;    Machine    .,,,,    385 

Sliiildiig.  CiiiivcMlcMt  Rule  for 
Cah'uhithig   Cold    Kullcd.  ,  .    8711 

Shalls,  CuttliiKolT  Steel, 
.lolin    Mcl.eod    715 

.Shafts,  Device  for  Straighten- 
ing.    Testing  Room so.'l 

Shafts,  Flexible.  Geo,  W. 
,\rmstrong   SO:l 

Shafts  for  Motor  Cars. 
(;rooved    611 

Shiillor.  Frank  E.  ; 

Lapping     Flat     Work     and 

Gage  .Taws 1.30 

Sheet   Melal    Drawing 882 

Shaper,  Clnclimall  Open    Side     55 

Shaper.  Down-feed  for  Stock- 
bridge    193 

Shaper.  Flather  Sl.vleen-lnch 
(li'ar-drlven     100 

Shaper.  Quick  change  Gear 
Drive  tor  the   "jueen   City.    U.Ui 

Siiaper.  Rhodes  12-Inch  Back- 
geared    Crank    503 

Shaper.  Single  Pulley  Geared 
Drive,   Rockford .  . ". 807 

Shaper.  The  Tool  Room 
Versus  the  Machine  Shop. 
William  Ecker    782 

Shaper.  Walcolt  &  Wood  20- 
tnch    Crank    822 

Shapers.  Front  Cross  Feed  for 
Gould  &  Eberhardt 483 

Sharpener.  Revolving  Ollstoni' 
Scraper    561 

Sharpening  Files.  An  Inter- 
esting Method  of   534 

Shaw.  C.  : 

Belt  Shifter 40 

Sheave.  Large  Rope ■ .    850 

Sheet  Metal  Drawing.  Frank 
E.   Shailor    SS2 

Shepard  Electric  Hoist    336 

Sherardizing  or  Dry  Galvaniz- 
ing    ■ ROO 

Shifter.   A  Belt,     Chas  Roels.  540 

Shifter.  German  Type  of  Belt.  695 

Shifting  Two  Belts  with  One 
Lever.     William  L.  Ambler.     47 

Shin  to  Come  In.  The  Fellow 
Who   Walts   for   His 836 

Shin.  50-vear  .\nniversarv  of 
the   Steel 26 

Shlp'building  Industry.  In- 
crease  in    United    States'..    380 

Shipyards  tor  1907,  Output 
of   World's    5.10 

Shop  Forms.  Uniformity  in..    307 

Shop  Lighting 252 

Shop.  Moving  a.     B.   Ilardie.    304 

Shop  Operation  Sheet  Idea, 
Development   of    22.". 

Shop  Operation  Sheets.  The 
Extra  Data  and    88 

Shop  Order  Tracing  System. 
Chas.   M.   Pond    602 

Shop  Photography.  Carl  S. 
Dow    21." 

Shops  for  Growth.  Building.    OOil 

Shops  of  the  Heald  Machine 
Co..  Notes  from  the  New.  .    507 

Shrinkage  of  Wood :'.2.s 

Shrink  Pit.  Using  a  Cannon 
for  Dissociating    12 

Shrinkage  and  Einansion  of 
Steel  In  Hardening.  .L  F. 
Sallows    800 

Sibley.  F.  H.  : 

Laving  Out  Cams  for  Rapid 
Motions    374 

Side  of  an  Inscribed  Polv<'on. 
Calculating  the.  Fred 
Walsleben     553 

Side  of  an  Inscribed  Polygon, 
To  Calculate  the,  Robert 
Grlmshaw   308 

Sierra  Nevadas,  Contemplated 
Tunnel  through  the   870 

Signs,    No    Admittance 83 

Silicon,  Some  Interesting 
Facts  about   -Mloys  of 526 

Silver  White  Bronze.  R.  P. 
Perry    170 

Simonds.  Clarence  E.  : 

Facing  Work  on  Centers,  ,  ,    111 

Simonds    File   Co.  : 

Screw-slotting  Hack-saws. .   416 

Simplex    Mfg,    Co,  : 

Ratchet  Monkey-wrench    .  .    337 

Simplicity  in  Machine  Tool 
Design.      W.   T.   Sears 869 

Simplon  Tunnel.  Curious  Con- 
ditions brought  About  by 
Opening  of    .'  380 

Singer  Building.    Tower   of.  ,      90 

Single  Crank  Press  of  TJn- 
usual  Size,  P.lNs 266 

Single-phase  Motor  for  Ma- 
chine Driving.  General 
Electric    261 

SIrlus: 

Inside   Mlrrornefer   for  Set- 
ting Calipers    49 

Micrometer  Frame    112 

Holding    Large    Pipe    while 

Threading    178 

Tools   tor    Scraiiing 250 

Sketches  so  that  lOrasures  are 
not  Noticeable,   To   Make,.    801 

Skinner  Chuck  co, : 

Geared  Pattern  Drill  Chuck  645 

Skyscraper,   England's   First.   780 

Mil 


Slag  Ladle,  I'lilque  Bearing 
tor  u,nd  Tipping 530 

Sleeve,  Rcamhis;  a  Taper,  W. 
11.  Addis   320 

Sleeve  with  nil  Accurate  Key- 
way,  Making  a.  Robert 
-May  hew    401) 

Slide  Rule  .Vcciiriilely,  Read- 
ing the,     i;.  IJ.  Coiries.  ,  .  .    885 

Slide  Rule,  .Vddltlon  nnd  Sub- 
traction on  tile.  Will.  C. 
.Michael     100 

Slide  Rule  lor  Obtaining  any 
Root  of  AN'umbers.  I  sing  a. 
Il.lalmar   Fagerslroni SOO 

Slip  of  Hells,  Apparatus  for 
.Measuring  the.  .Morltz 
Kroll    027 

Slliiplug  Device  for  Machin- 
ery, Safety    100 

Sloan  &  Chace  Mfg.  Co..  Ltd.  : 
I'reclsiun      Bench       .Milling 
.Machine     041 

Slotter,  Right  Angle  Drive 
tor   Dill    338 

Slolllng  Fixture  for  a  Hand 
Miller.      S.    A.    McDonald.  .    IT:; 

Slotting  Fixture,  Screw.  F. 
R.    Carstensen     4:i 

Sloliirig  Machine,  Automatic.    335 

Slolllng  Machine,  Taylor  & 
l''eiiii  .Vutoniatic  Screw    .  .  .    655 

Small  Tools.  Makers  of.  Sliuiiid 
Keep  in  Close  Touch  with 
Users    868 

Smart.  Chas.  E. : 
Whitworth  or  English  Taper 
Pipe  Taps 713 

Smith  Countershaft  Co.  : 
One-belt  Reversible  Counter- 
shaft       265 

Smith,  K.  G.  : 

The  Manufacture   of  Small 
Steam  Turbines 363 

Smith,  E.  C.  : 

Patents  and  Inventors 684 

Smith  Co.,  Wm.  ,1.  ; 

Operations    in    Manufactur- 
ing    Smith's     Ad.1ustable 

Reamer   101 

Micrometer  Adjustable 
Reamer    484 

Smokestack.  Quick  Rusting- 
Out  of    707 

Snuirr  &  Kamen  Mch.  Co.  : 
Plain      Head      Screw      Ma- 
chine      '. 745 

Snyder.  J.  E..  &  Son  : 

Currier  Reaming  Machine..    334 

Snyder,  ,1.  !■:.,  &  Son,  New 
Shop  of.     II.   P.  Falrtield,.    243 

Socket.  Cleveland  Double 
Tang  Drill    642 

Sockets.  Cincinnati  Perma- 
nent Tap    643 

Soda  Kettle.  Gas  or  Oil 
Heated    259 

Soft  Materials.  The  Resis- 
tance of 2.1 

Solder,  Aluminum.  L-  Mil- 
ler        551 

Soldering  Aluminum    804 

Soldering.  Electric    228 

Spacing  Bolt  Holes.  Tool  for.    550 

Spacing  Collars.  Boring  and 
Turning.      Chas.  Thiel 247 

Spanner  Wrenches,  Removing 
Fins  from  the  Pins  ot. 
Roy    B.    Demming 395 

Sjiark  Coils,  The  Proper  Ad- 
justment   of    Ill 

Special  Tools  in  the  Rockford 
Machine  Tool  Co.'s  Shop..   772 

Specialization    C97 

Speed  Attained  by  Mauretania, 
Highest    613 

Speed  Attained  by  Ocean 
Liners.   Highest  .  ,* 232 

Speed  .\ftained  bv  Torpedo 
Boat.  Highest   477 

Speed  Controller  for  Electri- 
cally-driven   Grinders JOO 

Speed   Counter.   Vest   Pocket.    007 

Speed    Indicator,    Differential.  787 

Speed  Indicator  on  Railway 
Trains  on  the  Continent..'.      20 

Speed  Reducing  Gear   004 

Speed   Varlator.   R.   W 102 

Speed  Trials  of  the  Coniierti- 

I'tit    90 

Speeds  of  Drills.  Constants 
for  Finding.  Peter  Plan- 
tinga    473 

Sperry.  .Tohn  B. : 

Drawer  for  Drawings 804 

Spindles.  Home-made  Machine 
for   Boring   I.,athe.      Kd.   B. 
Eby     801 

Spiral  Broaching  Machine, 
Lapolnte     656 

Spiral  Conveyor,  Problem  of 
the.      F.    Webster 504 

Spiral  Cutting  on  the  Mil- 
waukee   Miller.    Heavy....    463 

Spiral  Disk  (irinder.  New 
Besly     187 

Siiiral  Gears.  Derivation  ot 
Formula  for  Determining 
Spur  Gear  Cutter  Number 
for.     H.   W.   Henes 540 

Spiral  Gears.  Information  for 
Cutting.     L.  H.  Georger.  .  .    887 

Spiral  Gears,  Kearney  & 
Trecker  Three-spindle  At 
tachment    for    Milling SIT 

Spiral  Gears,  To  Find  the 
Number  ot  Cutter  tor.  E. 
G.  Eberhardt   43 

Spirals.  A  Study  In.  Walter 
(irll)ben     522 


Spirals,  Change  Gear.s  for 
.Milling  Macliliie  when  Cul- 
ling        717 

Silling  and  Weight  Equiva- 
lents, .Vre    378 

SiMiiig  Chuck  Block.  E.  W. 
Norton    802 

Spring  Chucks.  H.  A.  S. 
Hovvarlli    107 

Sfirlng  Collets,  Hardening. 
Geo.  T.  Coles 471 

Spring  Collets,  .Making.  .1.  .1. 
Voelcker    240 

Sprlnglleld  Mch.  Tool  Co.  : 
Motor-Driven      Brass      Fin- 
ishers'  Latlie    570 

High  Power      Molor-Drlven 

Lathe    820 

I'neumatic  Press    905 

Springs,   Failure  ot  Rubber..    213 

^l>lings  for  (jas  Engine 
Valves,  The  Design  of.  F. 
K.    Whittlesey    085 

Springs  In  an  Engine  Lathe, 
Tools  tor  Whiillng 248 

Springs,  Seeurhig  Uniformity 
ill  l'liosphor-bronz(! 27 

Springs,  Welghls  not  the 
Equivalent  ot.  Fred  .1.  Mil- 
ler        407 

Sprinklers,  The  .\rrangeiiient 
of  Flooring  wilh  Regard  to.  522 

Spur  Gear  Cutter  Number  tor 
Spiral  Gears,  lieru-atlon  of 
l''ormula  tor  Determining. 
H.  W.  Henes 540 

Stand.  Portable  Vise 26U 

Standard  Drawing  Room 
Methods.     .M.  R.  Kavanagh  308 

Spur  Gear  Ilubbing  Machine.    902 

Spur  Gear  llobbing  Machine, 
Farwell   Automatic 727 

Square  Threads,  Widths  ot 
Tools  for  Cutting 552 

Sregor : 

Lubricant  tor  Fitting  -Vium- 
Inum  Threads   551 

Stagger  Feed,  Bliss  Press 
Fitted  with    720 

Standard  Mchy.  Co.  : 

Light  Power  Press 042 

Standard  Mfg.  Co.  : 
Automatic  Slotting  Machine  335 

Standard  Notation  tor  Engin- 
eering Formulas   380 

Standard  Notation  for  En- 
gineering Formulas    508 

Standard    Welding  Co.  : 

Some  Examples  ot  Electric 
Welding   553 

Starter.  A  Novel  Gas  Engine.    614 

Stauffer,  M.  B. : 

Bcn-ing  Long  Cast  Iron  Cyl- 
inders       715 

Staybolts,  Making  Nuts  tor 
Flexible    712 

Steamships  to  be  Built,  Two 
New  Enormous   61. '1 

Stop  for  Stock  in  Blanking 
and  Progressive  Dies.  K. 
L.   Ross    254 

Square  Thread  Taps  in  Sets, 
Acme  and   ; 100 

Starrett  Quick  Adjusting 
Micrometer,  The On 

Stauffer,  M.  B.  : 

Solution   tor  Plating 113 

Stay-bolt    Cutter,    Landis....    418 

Steady  Rest,  Addition  to  Kink 
on   the    710 

Steady  Rest,  Substitute  tor. 
John   McLeod    633 

Steady  Rest,  Use  ot  the.  J.  J. 
Voelcker 633 

Steam  Consumption  in  Any 
Steam  Engine,  Highest  Ef- 
ficiency as  Regards COS 

Steam  Drop  Hammer,  Beth- 
lehem        400 

Steam  Drop  Hammers,  Cham- 
bersburg  Line  of  739 

Steam  Drop  Hammers,  The 
Development  ot 803 

Steam  Engine,  Large  Hori- 
zontal Tandem    156 

Steam  Engine,  Results  of  the 
Trials  ot  the  Field-Morris 
System  for  Increasing  the 
Thermo-dvnamic  Efflclencv 
ot  the 90 

Steam  Hammer  Adapted  to 
Small  Drop  Forging  Work.    828 

Steam  Hammer.  Cut-olT  Tool 
for    the.      John    Brandle.  .  .    707 

Steam  Hammer.  Reducing  the 
Diameter  of  Tool  Steel  un- 
der the.     Geo.  T.  Coles 319 

Steam  Heating  Equipment, 
(Juick  Installation  ot 860 

Steam.    Materials   for  Control 

of  Superheated    68 

Steam  Pipe  Covering,  Satis- 
factory    702 

Steam  Rock  Drill's  Variety  ot 
Uses 148 

Steam-tight  Joints,  Defects  in 

Threads    tor    50 1 

Steam   Turbine    Driven    Foun- 
dry Blowers.  Sturtevant. .  .    562 
Steam    Turblni'    of    Novel   De- 
sign         750 

Steam  Turbine.   Westlnghouse 

Double  Flow    005 

Steam  Turbines  In   a  Torpedo 

Boat,  Success  of 2:12 

Steam  Turbines.  The  Manu- 
facture   of    Small.      K.    G. 

Smith    303 

Steam  Whistle  Operated  by 
Gas.     .\rthur  Knapp Ill 


Stnamshlp  In  Record-break- 
ing Time,  Machinery  Fitted 
to  British    232 

Steamship  Stem  Frame  and 
Kudder  Post,  Thermit  Re- 
pair of   228 

Steamships,  The  Unavoidable 
Vibration   of    386 

Steel  and  Cast  Iron,  Effect  of 
Titanium  on    S34 

.Steel,  Annealing  High  Soeed. 
C.  U.   Scott    3  7'; 

Steel,  ,!Vnnealing  Novo  and 
Blue  Chip.     P.   W.  .\hbott.    178 

Steel  Bands  as  Power  Trans- 
mitter      oSl 

Steel  for  Milling  Cutters, 
High  Speed    4D3 

Steel  Imbedded  in  Concrete, 
Preservation  of S70 

Steel  in  Hardening,  Shrink- 
age and  Expansion  of.  J. 
F.  Sallows 800 

Steel,  Loss  of  Life  Entailed 
in  the  Making  of 233 

Steel  Mills.  Electrical  Power 
to  Drive  all  the  Machinery 
in     27 

Steei,  New  Use  for  Manganese  787 

Stool.  Nickel,     E.  F.  Lake...      34 

Steel,  Notes  on  High  Speed,.    523 

Steel  or  Steel  Alloys,  New 
Method  of  Hardening 608 

Steel  Pieces,  Die  tor  Bending 
Cold  Rolled.     Engineer,.,.    472 

Steel  Plant  of  the  tJ.  S,  Steel 
Corporation  at  Gary,  Ind., 
New    90 

Steel,  Proper  Cutting  Speed 
tor   High    Speed    Cutting.  .    608 

Steel  Shafts,  Cutting  ofC. 
John    McLeod    71  ."> 

Steel  Ship,  .50-year  .\nnlver- 
sarv  of  the   20 

Steel.  The  Crystallization   of.    310 

Steel,  To  Clean  Rusty  Pieces 
of.     .T.  M,  Menegus 170 

Steel.  To  Distinguish  between 
High  Speed  and  Ordinary 
Tool    232 

Steel  Trust  and  the  Tariff, 
The   25 

Steel,  Vanadium,  E.   F,  Lake,     65 

Steel  Ver,v  Important.  Hard- 
ening of  High  Speed.  Robt. 
Grimshaw    714 

Steel  with  a  Band  Saw,  Cut- 
ting.    Ethan  Viall    802 

Steel  Wool  as  a  Substitute  for 
Sandpaper    7-*^2 

Steels,    High    Speed    253 

Steels.  To  Anneal  High  Speed 
and  Air  Hardening.  A.  A, 
Stevenson   551 

Steinle  Turret  Mch,  Co. : 
Full    Swing    .Side    Carriage 
Turret  Lathe 257 

Sterling,   Frank   G.  : 

Imnroyod    Circular   Formed 
Tool-holder    324 

Sterling    Emery    Wheel    Mfg, 
Co,: 
Combination    Wet   and   Dry 
Grinder   570 

Sterling  Motor-driven  Hack 
Saw  Machine   55 

Stevens,  Obituary  nf  Francis 
B 751 

Stevenson,  A.  A. : 

Lubricant      for     .\luminum 

Cutting    55] 

To  Anneal  High  Sneed  and 
Air  Hardening  Steels,,.    551 

Stock  Support  tor  Screw  Ma- 
chine,    A,  B,  Christman...     40 

Stockbridge  Shaper,  Down-feed 
for    10,1 

Stock  Keening,  Back  to  First 
I'rinciples  In    784 

Stocking  Cutter,  Gould  &  Eb- 
erhardt    810 

Stockvis  &  Sons  Trading 
House 664 

Stoever  Automatic  Pipe  Bend- 
ing Machine 57 

Stoever  Lever  Pipe  Threading 
Machine   52 

Stop  for  the  Lathe.  Microm- 
eter,    ,T,  L,  Marshall 400 

Stop  Cock  for  Oil,  Graduated, 
A,  B.  Christman   49 

Stop  for  Drill  Press,  Auto- 
matic,    S.  Oliver ,' .    175 

Storage  System,  Fuel  Oil.  E. 
Falkenrath     714 

Stove  Piping,  Machine  for 
Forming  Ribbed  Elbows  In .    207 

Straight  Track  on  National 
Transcontinental  Railway, 
Long  Stretch  of   308 

Straightedge,  Crack  in  Floor 
Poor    504 

Straightening  Machine.  Rock- 
ford  Drilling  Machine  Com- 
nany's    488 

Stralghtener,  ,Tohnson  &  Bas- 

sett  Shaft   250 

Straightening    Shafts,    Device 

for:     Testing  Room 803 

Strength   of  Gear  Teeth   with 
the  Velocity,  The  Variation 
of  the,     Ralph  E.  Flanders.    270 
Strength    of    Malleable     Iron 

Pipe  Fittings,  Bursting,  .  ,  .    45."i 
Stresses    in     Screw    Threads, 

The    153 

Stresses.   Mandrel   Broken   by 

Internal    176 

Stresses.  Maximum,  John  S. 
Myers, 

1   425 


Strong,   Carlisle  &   Hammond 
Co.: 
Oil  Tempering  Furnace. .  . .    829 

Stub-tooth  Gear,  The   536 

Studs  in  a  Lathe  without  Mar- 
ring the  Threads,  Driving 
Threaded,    D,  A.  Hampson.  325 

Sturtevant  Co.,  B.  F,  : 

Steam  Turbine    184 

Two-,      Four-     and      Eight- 
pole  Motors 198 

High    Speed    Large    Volume 

Fan    415 

Steam  Turbine  Driven  Foun- 
dry Blowers   562 

Sub-press  Die,  Sectional,  L. 
A,  Dorman    105 

Subterranean  Canal  in  France     90 

Subtraction  on  the  Slide  Rule, 
Addition  and,  Wm.  C, 
Michael   100 

Success  Dependent  on  Self 
Only    245 

Suez  Canal,  Navigable  Dimen- 
sions of 90 

Superheated  Steam,  Materials 
for  Control   of    08 

Superheating  for  Corliss  En- 
gines, Limit  of   454 

Surface  Grinder,  No.  3. 
Walker 409 

Surface  Grinder,  Wilmarth  & 
Morman    567 

Surveying,  Practical  Points 
on.     Chas.  L.  Hubbard,.,.    445 

Swaging  and  Blanking  Die,  A. 
James  3.  Klein 715 

Sweden  and  Germany,  Rail- 
way Ferry  Between 380 

Swedish  State  Railways,  Elec- 
trificatinn  of  the 455 

Swedish  State  Railways,  Pre- 
liminary Work  Begun  on 
Electrification  of   613 

Swindler  on  Pacific  Coast, 
Machinerv    907 

Sweet.  S.  H. : 

Lubricant  for  Turning  Cop- 
per        170 

Swiss  Files  In  America,  Mak- 
ing. 

1    9 

2    SO 

System    for    the    Blacksmith 

Shop.     James  Cran 865 


Table  tor  Machine  Tools,  Uni- 
versal       450 

Table  for  Upright  Drill  Press. 
Compound    SI  7 

Table,  Pease  Blue-print  Cut- 
ting, Trimming  and  Sizing.    123 

Tnbulatlng  Dimensions  of 
Tools.     Tool  Designer 247 

Tap  Fluter.  Garvin  .Auto- 
matic        197 

Tan.  German  Design  of  .Ad- 
justable       867 

Tnn.  Large  Adjustable.  Ethan 
Viall    70S 

Tan  Making,  The  Influence  of 
the  Thread  Miller  on 20 

Tap  Sockets,  Cincinnati  Per- 
manent        643 

Taper  Per  Foot  of  Whitworth 
or  English  Taper  Pipe 
Taps   

Taper  Shanks,  Standard  Ger- 
man    

Taner  Sleeve,  Reaming  a,  W. 
H.  Addis   , 

Taner  Tanped  Holes,  Tool  for 
Calipering,     F,  Rattek 

Taner  Taps.     Erik  Oberg. 
1    


799 

28 

326 

3*^0 

442 
524 


Taper  Turning  and  Rellevine, 
.Attachments  to  the  Hamil- 
ton  Lathes  for 573 

Taner  Turning  Kink,  A.  S. 
A,  McDonald 716 

Tanors,  Cincinnati  Center  for 
Tumins    4S6 

Taners.  Fixture  for  Pinning 
Concave.     .T.  F.    V.  Voct.'.  .      4S 

Tapping  and  Reaming  .Attach- 
ment, Murchoy  Double 
Combination    .  .  ." 4S4 

Tanning  Mnchino,  Burke 116 

Tannine  Machine,  Special 
Roaming  and    640 

Tans  nnd  Screws;,  Testing  the 
Lead  of,     Erik  Oberg 317 

Tans  and  Tap  Drills.  Block 
for  Holding.     F.  Rattek 400 

Tans  in  Sets.  .Acme  and 
Sr\ua  re  Thread   169 

Tans.  Sneclal  and  Adjustable. 
Erik  Oberg   779 

Tans,  Taper,    Erik  Oberg. 
1    


Tans,      Taper     per     Foot     of 

Whitworth  or  English  Pine, 
Tans.    "NATiitworth    or    En.glisb 

Taner     Pipe.      Charles     E. 

Smart    

Tariff.    .A    Curious    Result    of 

High   

Tariff    from    Catalogues,    etc, 

.Australia  Removes 

Tariff,    The    Steel    Trust    and 

the    

Tariff.  Wages  and  the 

Taylor  &  Fenn  Co. : 

Automatic  Screw  Slotting 
Machine 


442 
524 

709 

713 

8 

613 

25 
697 


617       Technical   Education   for  Ma- 
790  chlnists.     P.  Walsleben. . . . 

Technical  High  School  in 
Cleveland,  New   

Technical  Supply  Co.  : 

Duplex  Blue-printing  Ma- 
chine     

Technically-Educated  People 
in  Germany,  Over-supply  of 

Technolexicon,  Discontinuance 
of  the   

Technolexicon,  German  So- 
ciety of  Engineers  .Ask  for 
Funds  to  Maintain 

Telegraph  Poles,  Concrete 
Used  for   

Telegraph  Poles,  Glass 

Telegraph  (Wireless)  to  Ren- 
der Government  Indepen- 
dent of  Commercial  Tele- 
graph Companies 

Telegraphy  .Advance,  Wireless 

Telegraphy,  New  Record  in 
Wireless    

Telegraphy,  Progress  of  Wire- 
less Transatlantic    

Telegraphy,  Transa  1 1  a  n  1 1  c 
Wireless 

Telephone,  A  Miniature  Head. 

Telephone  Service,  OflScial 
Tests  of  De  Forest  Wireless 
Apparatus  for 

Telephony,  Results  Obtained 
by  Wireless 

Telescope  Yet  Made,  Largest 
Reflecting    

Tempering  Drop  Forging  Dies. 
.L  F.  Sallows 

Tempering  Furnace,  Oil 

Tempering,  Local  Hardening 
and.     William  A.  Painter.. 

Tempering  Solution,  A.  B. 
S.  Wheeler 

Terminal  of  Pennsylvania 
R.R,,  New  Passenger 

Test  of  Reinforced  Concrete.. 

Testing  Device,  German  Bevel 
Gear   

Testing  Laboratory,  Union 
Pacific's  Railroad   

Testing  of  Materials,  The 
Elastic  Limit  and  the.  H. 
Gansslen   

Testing  Room  : 

Device  for  Straightening 
Shafts   

Testing  the  Lead  of  Taps  and 
Screws.     Erik  Oberg 

Testing  the  Dividing  Head  of 
the  Cincinnati  Milling  Ma- 
chine     

Theory  and  Practice 

Thermit.  Novel  Use  of 

Thermit  Repair  of  Steamship 
Stem  Frame  and  Rudder 
Post    

Thormo-Dynamic  Efficiency  of 
the  Steam  Engine,  Results 
of  the  Trials  of  the  Field- 
^Inrris  System  for  Increas- 
ing   

Thiel,  Charles  : 

Inexpensive  Tools  with  In- 
serted High  Speed  Cut- 
ters   

Tools  for  Boring  and  Turn- 
ing   Spacing    Collars 

Thompson  Grinder  Co,  : 

Cylinder  Grinding  .Attach- 
ment for  Thompson 
Grinding  Machine    

Thompson  Patent  Clamp 

Thread  Cutting,  Indicator  for. 
.Tohn  Bradford   

Thread  Cutting  on  the  Engine 
Lathe,  Multiple.  R.  H, 
Mitchell    

Thread  Gaees.  Making.  A. 
L.  Monrad    

Thread  In  Pipe  Fittings, 
Depth  of   

Thread  Miller  on  Tan  Mak- 
ing, The  Influence  of  the.,  . 

Thread  Millinsr  Machine,  Cut- 
ting Long  Load-Screws  on 
the    

Thread  Systems,  Screw.  Erik 
Oberg    

Threaded  Holes  in  Wrought 
Iron   Nuts.    Casting 

Threading  and  Cuttlng-oCf 
Machine,  Imin-ovement  in 
Williams'  Pino   

Threading  Chasers   

Threading.  Circular  Chasers 
for  Internal 

Threading  Die  Chasers.  Grind- 
ing.    C.  C.  Cleverdon 

Threading  Dies.  Grindins.  .  . . 

Threading.  Holding  Large 
Pipe  While.     Sirins 

Threading  Needle  Points  for 
Carbureters.  Turning  and. 
J.  D.  Coe 

Threading  Tool.  .A  New 

Threads  and  Tnrnln.g  Pulleys 
on  a  Drill  Press.  Milling 
Square  

Threads,  Cutting  Triple. 
Fred  Seaburg  

Threads,  Driving  Threaded 
Studs  in  a  Lathe  Without 
Marring  the.  D.  .A.  Hamp- 
son     

Threads  for  Steam-Tight 
.Toints,    Defects   in 

Threads,  Novel  Method  of 
Producing,     Oskar  Kvlin.  , 

Threads,  Widths  of  Tools  for 
655  Cutting  Square 


630 
669 

828 
522 
272 

454 

26 

308 

157 
91 

454 

772 

204 
90 

870 

786 

156 

320 
829 

853 

551 

308 
534 

377 

380 

296 

803 
317 


315 
231 
381 


228 


90 


48 
247 


566 

118 


109 

326 
387 
113 

20 

860 
371 
5S6 


907 
327 


614 


171 
249 


400 

745 


774 

248 

325 
504 
320 
552 


Three-Spindle  Attachment  for 
Milling  Spiral  Gears,  Kear- 
ney &  Trecker 817 

Thumbtacks,    Substitute    for. 

A  Draftsman 254 

Tidal  Movement  of  the  Sea, 
Power  Hou.'-e  to  be  Oper- 
ated   by    706 

Ties  by  Crude  Oil,  Preserva- 
tion of    308 

Tighten  a  Loose  Screw,  How 

to 320 

Tightener,  A  Belt 610 

Tightening  Device  for  Con- 
necting-rod Brasses 611 

Time,  Machinery  Fitted  to 
British    Steamship    in    Rec- 

ord-breakmg   232 

Tin  Spots  in  a  Phosphor- 
Bronze  Bearing,  Cause  of. .     13 

Tinning  Cast  Iron 86 

Tire  lurning,  Rapid  Locomo- 
tive      533 

Titanium  on  Steel  and  Cast 
Iron,  Effect  of 834 

Toerring  Co.,   C.  J. ; 

Machine    for    Drying   Blue- 
prints       829 

Toggle  Action  Press  of  Un- 
usual Size,  Toledo 487 

Toggle  Joint  Punch,  A,  J.  E. 
Washburn    303 

Toledo  Mch,  &  Tool  Co. : 

Heavy  Straight-Sided  Press  197 
Machine    for    Forming 
Ribbed   Elbows   in    Stove 

Piping,  etc 267 

Large      Open-back      Single 

Pitman  Gap  Power  Press  338 
Toggle       .Action       Drawing 

Press  of  Unusual  Size.  .  .    487 
Double  Pitman  Gang  Press,  9UU 

Tool  Chest,  Draftsman's.  I. 
G.  Bayley   102 

Tool  Designer : 

Wire-Tuming  Tool 177 

Tabulating    Dimensions    of 

Tools    247 

Expanding  Chuck 254 

Locking  Device  for  Jigs....    632 
Reserve  Chamber  for  Prim- 
ing Pumps 798 

Tool  Holder,  Improved  Cir- 
cular Formed.  Frank  G. 
Sterling    324 

T.  O.  Olmaker : 

An    Example    of    Misplaced 
Economy   474 

Tool-makers'  Drill  Pad.  -A. 
J.  De  Lille 804 

Tool  Steel,  To  Distinguish 
Between  High  Speed  and 
Ordinary   232 

Tool  Steel  Under  the  Steam 
Hammer,  Reducing  the 
Diameter  of.     Geo.  T.  Coles  319 

Tools  for  Publication,  On 
Writing  Descriptions  of .  .  .    370 

Toothed  Gear  Memories.  In- 
ternal         10 

Torpedo  Boat  Destroyer 
Fastest  Vessel  in  World, 
British    380 

Torpedo  Boat  Destroyer 
Tartar,  Speed  of 680 

Torpedo  Boat  Driven  by 
Steam  Turbines.  New  Ger- 
man        157- 

Torpedo  Boat,  Highest  Speed 
Obtained  by   477 

Torpedo  Boat,  Success  of 
Steam  Turbines  in 232 

Toscot  Flexible  Metallic  Belt 
Coupling    644 

Tostevin  &  Cottle  Mfg.  Co.  : 
Toscot      Flexible      Metallic 
Belt  Coupling 644 

Touch  with  Users,  Makers  of 
Small  Tools  Should  Keep 
in  Close 868 

Toulouse  International  Indus- 
trial Exhibition 534 

Tracing  System,  Shop  Order. 
Chas.  M.  Pond 692 

Tracings  and  Drawings,  To 
Flatten    881 

Track  on  National  Transcon- 
tinental Railway,  Long 
Stretch  of  Straight 308 

Track  on  Trans-Siberian  Rail- 
road,   Russian    Government ' 
to  Construct  Double 20 

Trade,  .A  Fault  of  Handling 
Foreign    612 

Trade,  Choosing  a 378 

Trade  in  a  School  ?  Can  a  Boy 
Learn  a.     E.  R.  MarKham.    505 

Trade  in  United  States  Dur- 
ing 1907,  Prosperous  Con- 
dition of   534 

Trades.  Evening  School  of. 
E.  R.  Markham 793 

Trading  House  and  Its  Head, 
.A  Weil-Known  Dutch 604 

Train,  Efficiency  of  Renard 
Road    871 

Tramwa.v,  Railless 454 

Transmission  by  Friction 
Drive.  Power    352 

Transmission.  Efficiency  of 
-Automobile    799 

Transmission  of  Power.  A 
New  Means  of 381 

Treatise  as  an  Advertising 
Medium.  Value  of  a 497 

Trees.  Cause  of  Winding 
Grain  of   89 

Trials  of  New  Turbine  Ger- 
man Cruiser,  Results  of....   373 


XIV 


Triangle : 

Kliik  for  Lining flSH 

TrliiiiKle.  Uruftsman's.  \V. 
L,  Urwith    170 

TilanKle.  linprovi'd  Uratts- 
iuun'8.     U.  W.  Ulckiiison..  .    TUb 

Tribulations  ot  iin  Inventor, 
The.     Jolin   865 

Trk-k.v  Koiuulry  Practice 79U 

TrigoMiiiiutrj.  A  I'roblem  In..    801 

Triple  T'hreails.  Cutting. 
Kr.'il  Siaburg   248 

Triplex  Uumng  Wheel 898 

TrUle  : 

renter  I'rlck  Punch 173 

Truck.  .V  (iiuiil  Box.  Ethan 
Vlall    .■iOO 

Truck  at  Oiualm  Shops, 
■Wireless"   839 

Tiuck  Equalizer 532 

riuliig  Device.  Commutator..      67 

Truing  L'p  Ollslones,  Method 
of.     J.  J.  Voelcker .•599 

Trunnions  to  a  Large  Drum, 
I'Mttlnc.     J.  T.  Grimshaw  .  .    710 

Ischudl-McBarron  Mch.  Co.  : 
lOxcelsior     Sensitive    licnch 
Drill    IS.'! 

T  Square  lilade.  Steel  Uulc 
Kecessed  Into.  .Tohn  Coap- 
man   TIC. 

Tube  Uallway  In  London.  New     2(» 

Tubes,  .\  New  Method  of 
.Manufacturing  Copper 3US 

'I'ulilus;.  Monnet  &  Mo.vne  Ma- 
chine for  Bending 009 

Tumbler  Gear  Design.  John 
Edgar 207 

Tunnel  Connecting  New  York 
and  Brooklyn   156 

Tunnel.  Construction  of  tlie 
Detroit  Klver   160 

Tunnel  System  for  Freight, 
Mails,  etc..  Chicago's 150 

Tunnel  Through  the  Sierra 
Nevadas.  Contemplated ....   870 

Tunnel  Under  Great  Belt, 
Project  to  Construct 454 

Tunnels.  Opening  of  Hudson 
and  Brooklyn    400 

Tunnels  Under  the  Thames..  .    7SG 

Turbine-Driven  and  Kecipro- 
cating  I'^ngine-Driven  Ves- 
sels, lielative  Cost  of  Re- 
pairs on   380 

Turbine-Driven  Foundry 
Blowers,  Sturtevant  Steam.  562 

Turbine,  Economy  Tests  of 
7,500  K.  W.  Westinghousc- 
I'arsons  Steam 137 

Turbine  German  Cruiser,  Re- 
sults of  Trials  with  New..  .    373 

Turbine  of  Novel  Design, 
Steam 756 
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MACHINEIIY. 


Snyder  Celebrated  Upright  Drills 

Are  thoroughly  well  made,  rigid  and  powerful,  and  are  adapted  to 
high  grade  work.  They  are  furnished  with  Patented  Tapping 
Attachment,  Compound  Table,  Motor  Drive,  also  Positive  Gear 
Feed,  which  can  be  changed  from  the  finest  to  the  coarsest  feed 
instantly,  without  stopping  the  machine.  Have  sufficient  power 
for  high  speed  drills,  and  are  adapted  to  the  most  accurate  work 
which  can  be  done  on  a  Drill  Press.  For  twenty  years  our  ex- 
clusive specialty  has  been  "High  Grade  Upright  Drilling  Machines." 
By  giving  our  undivided  attention  to  this  one  line,  we  are  enabled 
to  produce  a  high  grade  machine  at  a  reasonable  price. 

"NONE  BETTER  THAN  THE  SNYDER." 

J.  E.  SNYDER  ®  SON.  Worcester.  Mass. 

Sizes  20-in.,  23-in.,  25-in.,  28-ln.,  30-In.  and  36-in. 


The  Cheapest  Elevator 
in  the  World 


Because  when  installed  you  are  done. 

Yes  sir,  done  bothering  with  elevators  forever. 

Done  kilHng  and  hurting  your  men,  too. 

Done  having  your  work  upset  by  breakdowns. 

Done  paying  repair  bills. 

Done  living  under  the  Elevator  Curse. 

And  done  cursing  the  elevator. 

And  if  you  are  half  as  smart  a  manager  as  you  would  like  the 
Powers-That-Beto  think  you  are  you  will  find  out  about  a  machine 
that  claims  as  much  as  the  Steam-Hvdraulic  elevator. 

Of  course  you  know  we  are  putting  them  in  the  best  plants 
everywhere.  Just  equipped  the  Bureau  of  Engraving  and  Print- 
ing at  Washington  with  them,  and  are  at  work  changing  over  the 
elevators  of  the  Greatest  Concerns  in  the  land  to  the  Steam- 
Hydraulic  system. 

Why  not  let  us  refer  you  to  somebody  near  you  where  you 
can  go  and  see  for  yourself  what  a  perfect  hydraulic  elevator  is 
really  like  ?  If  you  want  what  is  teally  the  cheapest  elevator  in 
the  world  you  will,  like  a  great  company  of  others, 

Hook  'er  to  the  Biler 


RIDGWAY  &  SON,  Goatesville,  Pa. 


Double    Geared 
Elevator 


Direct  Acting 
Elevator 


The  World's  Greatest  Money  Maker 


The  Planer  for  All  your  Work 

is  the  "  Woodward  &  Powell,"  because  its  capacity 
ranges  from  the  lightest  work  to  the  heaviest,  and  it 
is  always  accurate  and  very  rapid. 


WOODWARD  &  POWELL  PLANER  CO. 

Worcester,  Mass.,  U.  S.  A. 

Manning,  Maxwell  &  Moore,  New  York  City,  Philadelphia 
Chicago,  111.,  I'ittsburK,  Pa.,  Cleveland,  Ohio,  Boston,  Mass.,  Bir- 
minKham,  Ala.,  Mexico  City,  Mexico.  Henshaw,  Bulkley  <&  Co., 
San  Francisco,  Cal.     Takata  &  Co.,  Tokio,  Japan. 


42'  X  42" 
5tandard 
Planer 
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MACHINE  TOOLS 

STEAM    HAMMERS  HYDRAULIC    MACHINERY 

ELECTRIC  CRANES 


Slotters,  6  to  68.in.  Stroke. 


Vertical  Milling  Machines,  50-ia.  to  80-ln. 


Radials.  a^oft.  to  lO-ft.  arms. 


Pond  Rigid  Turret  Latlies.  21 -in.  and  28-in. 


Boring  and  Drilling  Machines,  46-in.  to  8O-I0. 


Planers,  17-in.  to  14-tt. 


Boring  Mills,  30-in.  to  30-ft.  swing. 


NILES  -  BEMENT  -  POND    CO. 

TRINITY  BUILDING,  111  BROAD"WAY,  NEW^  YORK 

OFFICES— Boston,  Oliver  Bldg.  Chicago,  Commercial  National  Bank  Bldg.  Pittsburgh.  Frick  Bldg.  St.  Louis,  516  No.  Third  St.  Philadelphia, 
2ist  and  Callowhill  Sts.  Birmingham,  Ala.,  Brown-Marx  Bldg.  London,  23-25  Victoria  St.,  S.  W.  .\gents  for  Canada,  The  Canadian  Fairbanks  Co., 
Ltd.,  Montreal,  Toronto.  Winnipeg  and  Vancouver.  Agents  for  California,  Nevada  and  Arizoua,  Harron,  Rickard  &  McCone,  435  Market  fat.,  faao 
Francisco  and  164-163  N.  Los  Angeles  St.,  Los  Angeles,  Cal.    Japan,  F.  W.  Home,  70-C  Yokohama. 
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TURRET 
LATHES 


k41" 


1x10"  U"xl8"  2x26"  3x36" 

The  Turret  Lathe  is  to-day  an  indispensable  tool  in  the  shop  where 
duplicate  work  is  done,  and  materially  decreases  the  cost  of  production. 


3x30-incH  Pratt  (EL  Whitnex  Turret  LatHe,  driven   by  5-H.p.  Motor 

The  motor  drives  through  a  speed  box  which,  with  the  double  friction 
back  gears,  affords  a  wide  range  of  speeds.  The  same  type  of  motor 
drive  is  used  on  our  i  j/2Xi8-inch  and  2x26-inch  machines. 

Cross  and  longitudinal  power  feeds  are  positive  geared,  reversible, 
and  have  automatic  stops  in  either  direction. 

The  cross-slide  permits  the  use  of  larger  forming  tools  than  can  be  held 
in  a  turret  and  makes  possible  the  use  of  three  cutting  tools  at  one  time. 

Wrt'/c  /or  new  catalogue  "  Turret  Lathes"  covering  five  sizes. 

Pratt  (Q.  Whitney  Company 

HARTFORD.  CONN..  U.  S.  A. 

Offices— New  York,  1 1 1  Broadway.  P.nston,  ( )liver  HKIk.  I'hilatk-lpliia,  21st  and  CtillowhiU  Sis.  Pittsburg.  Pn.,  Frick  Bldpr.  ChicnRo,  Commercial 
National  Hank  HldR.  St.  Louis,  Mo.,  .")16  No.  Ikl  St.  lilrminslian:,  Ala,,  lirown-Maix  HUlg.  Agents  for  Canada,  The  Canadian  I'airbanks  Co..  Ltd., 
Montreal,  Toronto,  Winnipcj;  and  Vancouver.  London,  E.  C,  Uuck  &  Hickman,  Ltd.,  'J  and  4  Wlilteclinpel  Road.  London.  S.  W.,  Nilcs-Henient-Pond 
Co.,a:t-2ri  Victoria  St.  Copenhagen,  Denmark,  V.  Lowcncr.  Stockliolm.  Sweden,  AktieholaRct  \'.  I.owcner.  Paris,  Fenwick  Freres  *  Co.,  8  Kue  do 
Kocroy,  Axcnts  for  France,  Bols,Hum  and  Switzerland.     lupan,  P.  W.  llorne,  7()-C  Vokoliania.     Italy,  Stussi  *  Zweifel,  :i  Via  Dante,  Milan. 
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27=in.  Patent  Head  Screw  Cutting  Engine  Latlie. 


The  Patent  Head  is  Not  a  Lathe 


It  is  a  headstock  placed  upon  a 
standard  engine  lathe. 

It  is  not  an  all  geared  head  lathe. 

There  are  six  open  belt  speeds,  while 
the  all  geared  head  lathe  has  none. 

It  has  not  a  constant  belt  drive. 

There  are  six  variations  in  the 
speed  of  the  driving  belt.  On  the 
Patent  Head  lathe  the  belt  is  not  de- 
livering lo  H.P.  to  the  lathe  regard- 
less of  the  fact  that  the  cut  may 
require  but  2  H.P. 

What  is  the  Patent  Head  Lathe? 

It  is  a  standard  screw  cutting   en- 


gine lathe,  with  a  wide  range  of  shop 
usefulness,  a  high  degree  of  efficiency 
in  work  production,  of  fine  accuracy 
in  the  quality  of  its  product,  and  double 
the  power  of  the  same  size  Cone  head 
lathe. 

If  you  are  a  believer  in  "what  was 
good  enough  ten  years  ago  is  good 
enough  today,"  that  "one  make  of  lathe 
is  about  as  good  as  another  " — you'll 
not  be  interested  in  the  Patent  Head 
lathe.  But,  if  you  are  after  low  pro- 
duction cost  in  lathe  work,  you  can 
spend  some  profitable  time  looking 
into  the  Patent  Head. 


ACCURACY. 


CONVENIENCE. 

14  in.  to  48  in.  Swing. 


POWER. 


Lodge   ®  Shipley  Machine  Tool  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Canadian  Agents— H.  W.  Petrie,  Toronto,  Ont.  and  Montreal.  European  Agents- Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Barce- 
lona, Milan.  C.  W.  Burton.  Griffiths  &  Co.,  London.  V.  Lowener,  Copenhagen,  Stockholm,  Christiania.  R.  S.  Stokvis  &  Zonen,  Rotterdam. 
Sohuchardt  &  Schutte,  Berlin,  Vienna,  St.  Petersburg.  Werner  Hult.  Helsingfors,  Finland.  OTHER  AGENTS— Bevans  &  Edwards,  Melbourne, 
Australia.  Richardson  &  Blair,  Wellington.  New  Zealand.  Adolfo  B.  Horn,  Havana.  Escude  &  Potts,  Mexico  City.  Andrews  &  George, 
Yokohama. 


SopttMiiiiiT.  I'.u):. 


ArAClllNKIJV. 


BETTS    MACHINE    COMPANY 


WILMINGTON,   DEL ,  U.  S.  A. 


MAKERS    OF 

HEAVY 
MACHINE   TOOLS 


FOR    HIGH    SPEED    STEEL 


The  BETTS  Belt-Driven  J  2-Inch  Slotting  Machine 

Slotting  Machines,  Tire  Mills,  Planing  Machines, 

Horizontal  Boring  Machines,  Vertical 

Boring  Mills,  etc.,  etc. 
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TheEnormousDrivingPower 

of  the  No.  30  Screw  Type  High  Speed  Multiple 
Drill  Covers    tHe    Problems  of  Heavy  Drilling. 

Spindles  can  be  adjusted  to  cover  any  layout  between  a  minimum  drilling  circle  10" 
in  diameter  and  a  maximum  of  30". 

The  machine  is  especially  designed  for  the  use  of  high  speed  drills  and  equipped  with 
1 2  spindles;  capacity  up  to  1  >2 "  holes  in  cast  iron.  Screw  feed  has  ball  bearings;  spindles 
are  adjustable  vertically  to  allow  for  variations  in  drill  length. 

Furnished  ivith  12,  14  or  16  spindles  a.s  desired. 


Baush  Machine  Tool  Company,  Springfield,  Mass.,  U.S.A. 

Agents— Manning,  Maiwell  &  Moore,  Inc.,  New  York,  Chicago,  Cleveland,  Philadelphia,  Pittsburg,  Boston,  St.  Louis 
DeFries  &  Cie,  Akt.  Ges.  Dusseldorf,  Berlin.    DeFries  &  Cia,  Foro  Bonaparte  54-56,  Milan,  Italy. 
Selig,  Sonnenthal  &  Co.,  London.    Hugo  Tillquist,  Stockholm.    Alfred  H.  Schutte,  Brussels.    Takata  &  Co.,  Japan. 


September,  1907. 


MACIIINKliV. 


STANDARD   HORIZONTAL   SPINDLE   MAfHINK 


DUPLEX   HORIZONTAL  MACHINE 

SWIVELING   HEADS 


FOUR   HEAD  TYPE 


'  -iSSI^^^    B 

JM|p%^.   1/1 

■  ^^^^^^^^^^B^^ 

Heavy 

Milling  Machines 

Exclusively 


All    Types 


HEAVY   TYPE   MILLING   MACHINE 
MILLING  CONNECTING  RODS 


The  IngersoU  Milling' 
Machine  Company, 

Rochford.  111.,  U.  S.  A. 


Casteri\    BrancH* 

114    Liberty    Street,     New    YorK, 

MTalter    H.    Foster.    M^r. 


SPINDLE   HEARING  OF  ONE  OF  OUR   LARGEST 

MACHINES 
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A  MANUFACTURING  MILLER 

So  called  because  it  was  designed  to  meet  the  requirements  of  quantity 
in  large  factories  where  piece  work,  High  Speed  Steel  and  chucking  fixtures 
are  the  means  employed  to  carry  production  to  the  maximum.  There  are 
no  unnecessary  parts  or  handles.  Everything  is  boiled  down  to  insure  quick 
handling,  and  at  the  same  time  nothing  is  omitted,  needed  to  make  the 
machine  complete  for  the  purpose  intended. 


No.  1   A  Manufacturing    Miller. 


There  are  no  overhead  belts  or  countershafts 
to  interfere  with  the  proper  grouping  of  machines 
to  secure  the  maximum  plant  on  a  given  floor 
space.  The  power  is  taken  direct  from  the  line 
shaft  without  friction  clutch,  T  and  L  pulley  or 
other  troublesome  devices.  Starting  and  stopping 
is  effected  by  means  of  a  lever  on  the  machine 
itself.  The  machine  is  self  contained  and  can  be 
set  up  or  shifted  to  a  new  position  in  a  minimum 
of  time. 

If  it   ever  becomes   advisable  to  use  electric 


drive  the  pulley  bracket  can  be  removed  and  the 
motor  attached  in  half  an  hour. 

All  shafts  and  gears  have  flooded  lubrication. 
Every  machine  is  equipped  with  pump  for  oiling 
cutters,  and  ample  passages  are  provided  to  return 
the  cutting  lubricant  to  the  reservoir. 

They  are  given  the  preference  by  piece  workers 
where  there  is  a  choice  of  Millers  in  the  same 
factory. 

We  can  refer  you  to  users  who  have  from  one 
to  a  hundred  in  operation. 


KEARNEY    &    TRECKER    COMPANY 


Manufacturers 


MILWAUKEE,  WIS.,  U.  S.  A. 


September.  1907. 
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HEAVY  BORING  MACHINES 

2  1-2  to   4  3-4   inches   Diameter   Bars. 


BINSSE   MACHINE   POINTS 

Superabundant  Driving  Power 
Stiffness  to  match 

Conscientious  Workmanship 


WE   MANUFACTURE   NOTHING    ELSE 


The  Binsse 


Company 


NEWARK.    NEW    JERSEY 

CHAS.  Churchill  &  Co.,  Ltd.,  London,  -Sole  British  Agent. 


FOREIGN  MACHINERY  MERCHANTS. 


BELGIUM. 


FENWICK  FRERES  &  CO., 

7.  Avenue  Blonden,  Liege. 
168,  Rue  de  Brabant.  Brussels. 
AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED  H.  SCHUTTE, 

5,  Vieux-Marche  aus  Grains,  Brussels. 

3,  Rue  de  la  Cathedrale,  Liege. 
MACHINERT  AND  TOOLS. 


DENMARK, 


NIBNSTAEDT  &  CO.,  Copenhagen. 

DEALERS  IN  AMERICAN  MACHINERY  AND  TOOLS, 
are  open  to  enter  into  correspondence  with  first-class 
American  firms,  writh  a  vie'w  to  representing  them  in 
Denmark,  and  request  price  hsts  of  naachinery  and  of 
all  recent  mechanical  Inventions. 

SCHUCHARDT   &  SCHUTTE, 

4.  Jernbanegade,  Copenhagen. 
MACHINERY  AND  TOOLS. 


FRANCE. 


ENGLAND. 


RICHARD  LLOYD  &  CO  , 

Steelhouse  Lane  Birmingham. 
IMPORTERS  OF  AMERICAN  MACHINERY.  TOOLS 
AND  ENGINEERING  SPECIALTIES. 
Established  1856.    Cable  Address,   "Cogs,"  Birming- 
ham.   Lieber's  and  ABC  Codes. 

ALFRED    HERBERT,    Ltd.,  Coventry. 

LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALL  DESCRIPTIONS. 
Showrooms:     London,    Manchester,     Glasgo-w     and 
Coventry.     Cable;    -'Lathe.  Coventry."     Codes:    Lieb- 
er's.  ABC  5th  edition,  and  private. 

BUCK  &  HICKMAN.  Ltd., 

2  and  4.  WTiitechapel  Road,  London. 
TOOLMAKERS,  ENGINEERS  AND  IMPORTERS 
of  High  Class  American  Machinery,  Tools  and  Sup- 
plies.    Telegrams  and   Cables.    "Roebuck,    London.," 
Lieber's  and  ABC  Codes  used. 

C.  W.  BURTON,  GRIFFITHS  &  CO  , 

Ludgate  Square,  Ludgate  Hill,  London,  E.  C. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
ABC  and  Lieber's  Codes  used.    Telegrams, 
"  Hibou,"  London. 

CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15,  Leonard  St..  London,  E.  C. 
THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 
IN  GREAT  BRITAIN. 
Established  1865.     Large  warehouses  in  Birmingham, 
Manchester,   Newcastle-on-Tyne,    Glasgow.      See   ad- 
vertisements in  this  journal  for  agencies. 

GEORGE  HATCH,  Ltd., 

20-21,  Queenhithe,  Upper  Thames  St.,  London,  E.  C. 

IMPORTERS  OP  MACHINE  AND    HAND  TOOLS,  EN- 

GINEERING  SUPPLIES.    SPECIALTY;  NEW  TOOLS. 

Cable,  George  Hatch,  London.    Codes,  ABC  and 

Lieber's. 

C.  LINDLEY  &  CO., 

34,  Englefield  Road.  London,  N. 
Beauvoir  Works.  Luddenden.  S.  O.  Yorke. 
SMALL  TOOLS  AND   ENGINEERS    SUPPLIES. 
Telegrams:  Beauvoir  London  and  Luddenden. 
ABC  Code. 

LUDW.  LOBWE  &  CO.,  Ltd.. 

30-32  (opposite  109)  Farringdon  Road,  London,  E.  C. 
MERCHANTS  AND  IMPORTERS  OF  HIGH  CLASS 

MACHINERY  AND  TOOLS. 
Telegrams  and  Cables:    Loewe  London.    Lieber's 
and  ABC  Codes, 

CHARLES  NEAT  &  CO., 

112,  Queen  Victoria  St.,  London,  E.  C. 
AMERICAN  MACHINERY  MERCHANTS. 
Telegrams,  "Napthotic,"  London.    Lieber's  Code. 

J.  B.  STONE  &  CO  , 

135,  Flnsbury  Pavement,  London,  E.  C. 

IMPORTERS  OF  AMERICAN  W^OOD-WORKING 

MACHINERY. 

Specialties,  New  and  Improved  Machines  and  Tools. 

Established  1890.    Cable  Address,  Sightseer,  London. 


Western  Union  and  ABC  Codes. 


SCHUCHARDT  &  SCHUTTE, 

34,  Victoria  St.,  Westminster,  London. 
MACHINERY  AND  TOOLS. 

HENRY  KELLEY  &  CO., 

25,  Pall  Mall,  Manchester. 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams,  "Advantage,  Manchester."    Lieber's  Code. 


FRANCE. 


EDGAR  BLOXHAM.  M.  I.  E.  E., 

OflBces  and  Show-rooms,  12.  Rue  du  Delta,  Paris. 

IMPORTER  OF  AND  DEALER  IN  AMERICAN  MA- 

CHINERY.  TOOLS  AND  SUPPLIES. 

Telegrams,  Bloxham- Paris.      Code,   Western    Union. 

Cash  payment  against  delivery  in  New  York. 


PH.  BONVILLAIN  &  E.  RONCERAY. 

Main  OfiQce:  9-11,  Rue  des  Envierges.  Paris. 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS. 
Branches :  Dusseldorf-Rath-Germany  Turin,  48  Via 
Sacchi,  Italy;  Leeds,  Albion  Works.  England;  Barce- 
lona, Concejo  de  Ciento,  Spain.  Cable:  Bonvillain, 
Paris.     Lieber's  and  ABC  Codes. 

FENWICK  FRERES  &  CO., 

8,  Rue  de  Rocroy,  Paris. 
AMERICAN  MACHINERY  AND  TOOLS. 
Branches  or  Representatives :    Ijege,  Brussels.  Milan. 
Zurich,  La  Chaux-de-Fonds.  Barcelona.  Madrid. 

GLAENZER,  PERREAUD  &  THOMINE, 

1.  Avenue  de  la  Repubhque,  Paris. 
IMPORTERS  OF  AMERICAN  MACHINERY 
and  Mechanical  Supplies,  Agent  for  the  Niles  Tool 
Works  Co..  Geo.  P.  Blake  Mfg.  Co..  etc.  Lieber's  Code, 
Al  Code.  ABC  Code.  Cable  Address.  Blakeniles. 
Paris.    New  York  Office.  26-28  "Washington  Place. 

ALFRED  HERBERT  (France),  Ltd., 

47.  Boulevard  de  Magenta,  Paris. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALL  DESCRIPTIONS. 
Cable:   "Hexagon,   Paris."     Codes:    Lieber's,  ABC 
5th  edition  and  private. 

ALFRED  H.  SCHUTTE, 

22-24,  Rue  des  Petits-Hotels,  Paris. 
MACHINERY  AND  TOOLS. 


GERMANY. 


HEINBICH  DREYER, 

Kaiser  Wilhelmstr.  1,  Berlin. 
IMPORTER  AMERICAN  MACHINERY. 

LUDW.  LOEWE  &  CO.,  A. G.       Berlin.  N.W.  87 

IMPORTERS    OF  MACHINE  TOOLS 
To  be  seen  in  operation  at  our  works.      Floor  area 
13  acres. 

HANS  RICHTER,  Berlin. 

IMPORTER  OF  AMERICAN  MACHINERY  AND  TOOLS 

Telegrams;  Impulsus.    Lieber's  and  A  B  C  Codes. 

SCHUCHARDT  &  SCHUTTE, 

IMPORTERS  OF  MACHINE  TOOLS. 

Berlin,  "Vienna,  London,  Stockholm,  Shanghai, 

Copenhagen,  St.  Petersburg. 

New  York  office :  136  Liberty  Street. 

E.  SONNENTHAL,  Jr.,  Berlin-Cologne. 

IMPORTER  OP  AMERICAN  MACHINEBY  AND 

SMALL  TOOLS. 

ALFRED  H.  SCHUTTE,  Cologne. 

MACHINERY  AND  TOOLS. 

Brussels.  Liege.  Belgium  ;  Paris,  France ;  Milan,  Turin, 

Genoa,  Italy ;  Barcelona.  Bilbao,  Spain. 

New  York  Office :  90  West  Street. 

FRANZ   KUSTNER,  Dresden,  N. 

AMERICAN  MACHINERY  TOOLS  AND    SUPPLIES. 
Cable  :  Ambition-Dresden.    Lieber's  and  ABC  Codes. 

DE  FRIES  &  CIE,  Akt.  Ges.,         Dusseidorf. 

Berlin.  Stuttgart,  Vienna,  Paris,  Milan.  Barcelona. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
Cable  Address:  Defries.  Dusseidorf;  Lieber's;  ABC. 
5th  edition:  "Western  Union  Codes. 

M.  KOYEMANN,  Dusseidorf. 

IMPORTER  OP  AMERICAN  MACHINE  TOOLS. 

CARL  MAHB,  EssUngen  o/Neckar. 

APPLIANCES    FOR  MECHANICAL  WORK  SHOPS. 

H.   ROSENBAUM,      Luitpoldstrasse  5.  Nurnberg. 
Lutzowstrasse  15.  Frankfurt  a,  M. 
IMPORTER  OF  AMERICAN  MACHINERY. 


HOLLAND. 


Ls;  N.  ALTA  &  CO.,  Amsterdam. 

ENGINEERS  AND  IMPORTERS  OF  MACHINERY. 

PECK  &  COMPANY,  Amsterdam. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

Tools,  Factory  Supplies.    Lieber's  and  ABC  Codes. 

FEED.  STIELTJES  &  CO.,  Amsterdam. 

ENGINEERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERY. 

H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machinery  and  Tools. 

HANDELMAATSCHAPPY  VAN 
R.  S.  STOKVIS  &  ZONEN,  Rotterdam. 
MECHANICAL  ENGINEERS. 
Technical  Department  II.  Headquarters  for  Ameri- 
can Machinery.  Metal  and  Wood  "Working  Machinery. 
Established  1847.  Telegraphic  Address.  "Metallicus," 
Rotterdam.  

SPLIETOHFF,  BEEUWKES  &  CO., 

Rotterdam. 

ENGINEEBING  AGENTS  AND  MERCHANTS. 


HOLLAND. 


VAN  RIETSCHOTEN  &  HOUWENS, 

West  Zeedyk.  554.  Rotterdam. 
LARGEST  DEALERS  IN  AMERICAN  MACHINEBY 
in  Holland.    New  sho^vroom.  11.000  sq.  feet,  now  open. 
Cable:  "Machinery."    Codes  used:  A  B  C.  5th  edition: 
Lieber's. 

WYNMALEN  &  HAUSMANN,      Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Glashaven.    4-14.     Established  1875.     Special  Toole, 

Metal  and  Wood  Worliing  Machinery. 

AUSTRIA-HUNGARY. 

CONRAD   &   COMP,  Budapest, 

AMERICAN  MACHINERY,  TOOLS  &  SUPPLIES. 

SCHUCHARDT  &  SCHUTTE, 

vii.  Breitegasse  17,  Vienna. 
MACHINERY  AND  TOOLS. 


ITALY. 


GRIMALDI  &  C,  CaseUa  320,  Geneva. 

AMERICAN  MACHINERY  AGENTS. 
Branch  house  in  Milan.  Italy. 

DE  FRIES  &  CO., 

Via  Principe  Umberto  angolo  Via  Moscova.  Milan. 
IMPORTERS  AMERICAN  MACHINERY  AND  TOOLS. 

ALFRED   HERBERT,   Ltd., 

4.  Via  Vittor  Hugo,  Milan. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALT,  DESCRIPTIONS. 
Cable  :  "  Herbert,  Milan."    Codes :  Lieber's,  ABC  5th 
edition,  and  private. 

CARLO   NAEF, 

Via  Alessandro  Manzoni,  31,  Milan. 
Desires  to  represent  in  Italy  manufacturers  of  all 
kinds  of  American  Machinery  and  Tools. 

ALFRED  H.  SCHUTTE, 

Viale  Venezie.  22.  Milan.  Via  Alfleri  4,  Turin. 

MACHINERY  AND  TOOLS. 

STUSSI  &  ZWEIFEL,  Via  Dante  8,  Milan. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

VAGHI.  ACCORNERO  &  CO., 

MACHINE   TOOLS.  Corso  Porta  Nuova  34,  Milan. 

INGR-   A.  BALDINI  &  CI.  Pontedera. 

IMPORTERS  OP  AMERICAN  MACHINES  AND  TOOLS. 
Telegrams:  Macchine.  Pontedera.    Codes:  Lieber's 
and  A  B  C  5th  Ed. 


JAPAN. 


ALFRED   HERBERT,  Ltd., 

224.  Yamashita-Cho,  Yokohama. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  ALL  DESCRIPTIONS. 
Cable:  "Lathe.  Yokohama."    Codes:  Lieber's,  ABC 
5th  edition,  and  private. 


NORWAY. 


J.  S.  COCK,  Chrlstianla. 

AMERICAN  TOOLS  AND  ENGINEERS'  SUPPLIES. 
Invites  correspondence  writh  first-class  American 
firms  with  a  vie^v  to  representing  them  in  Norway. 


RUSSIA. 


SCHUCHARDT  &  SCHUTTE, 

Ne^vski  Prospect  11,  St.  Petersburg. 
MACHINERY  AND  TOOLS. 

GBEGOIBE  WEINBERG  &  CO.,  EngTs, 

Newsky  Prospect,  47-1  St.  Petersburg. 
MACHINERY  AND  TOOLS,  HOISTS 
and  Hydraulic  Machinery.    Cable  Address.  "Gre^veco." 


SPAIN. 


CARLOS  DAL  RE, 

Barqudlo,  5.  Annexe — Regueros.  9,  Madrid. 
IMPORTER  AMERICAN  MACHINERY  AND 
ENGINEERS'  SUPPLIES 
For  Spain  and  Portugal.     Lieber's  and  ABC  Codes. 
Cable  address  :  "  Dalre-Madrid." 


SWEDEN. 


ALEX.  CHRISTIERNSSON, 

P  OB.  232,  Stockholm. 
MACHINERY,  TOOLS    AND    SUPPLIES. 

SAM  LAGERLOF'S   MACHINE-BUREAU 

Stockholm. 
SPECIALTY  :    MACHINE  TOOLS. 
Cable.  "Machinlagerlof "    ABC  and  Lieber's  Code. 

SCHUCHARDT  &  SCHUTTE, 

Vasagatan  N.  R.  24.  Stockholm. 
MACHINERY  AND  TOOLS. 

SWITZERLAND. 

J.  LAMBERCIER  &  CIE,  Geneva. 

IMPORTERS  OF  AMERICAN  MACHINERT. 

Technical  Appliances. 

SPOERRI  &  CO.,  Zurich. 

ENGINEERS  AND  IMPORTERS  OF  MACHINERY 

THE  AMERICAN  MACHINERY  IMPORT 
OFFICE,  24.  Weinbergstrasse.  Zurich. 


Soptfiulu'i-,    r.)07. 


MACHINERY. 
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HENDEY  Kfi'e°S  ^liiTr  SHAPERS 


Will  plane  to  a  line. 

Ram  is  driven  by  double 
train  of  gearing,  giving 
Constant  Speed,  Constant 
Power,  Full  Length  of 
Stroke. 

Stroke  of  ram  can  be  quickly 
changed  to  any  length  and 
position  while  in  motion,  sim- 
ply by  moving  reversing  dogs 
to  necessary  position  on  ram. 


Micrometer  adjustment 
on  cutting  stroke  for  fine 
variation  in  length  of 
forward  travel. 


Made    in    15",    20",    24' 
and  28"  stroke. 

24"     and     28"     shapers 
have  power   down   feed. 


The  Hendey  Machine  Co.,  Torrington,  Conn.,  U.S.A. 
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MACHINEEY. 


September,  1907. 


THE 


AMERICAN 

TOOL  WORKS  COMPANY 

300  to  350  CULVERT  STREET,  CINCINNATI,  OHIO,  U.  S.  A. 


Shapers--I6"  to  28"  Stroke. 


Double  Back  Geared  Lathes-- 1  4' to  36'  Swing. 


Radial  Drills-25^'  to  7'  Arm. 


^  INTELLIGENT 

SELECTION 

REGARDLESS    OE    FIRST    COST) 

of  tools  for  your  shop  equipment 

WILL  RESULT  IN 

Maximum  Output, 
Lowest  Shop  Cost, 
Best  Quality  of  Work, 
Satisfied   Customers, 
Increased  Orders, 
Greatest  Profits. 

''AMERICAN"  TOOLS 

REPRESENT    THE 

HIGHEST    DEVELOPMENT 

OF 

MODERN    DESIGN. 

They  are  built  for  hard  service 
and  are  NOTED  for  their 


POWER, 
SIMPLICITY, 


ACCURACY, 
DURABILITY. 


CATALOGUE    "K"    NOW    READY. 

NOTICE  :  To  receive  new  catalog  when  issued, 
Machine  Tool  Users  mail  us  postal  card  with  com- 
pany's name  and  mechanical  ofTlcer  in  charge 
thereof. 


BELT 

OR 

MOTOR 

DRIVEN 


Cone  Head  Lathes--!  4'  to  62'  Swing. 


Planers— 22"  to  72"  Between  Housings. 


Septoiiibor,  1907. 


JlACIllNEHY. 
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No.  2  Combined  Vertical  and  Horizontal  Spindle  Milling  Machine 

We  make  a  specialty  of  Milling  and  Boring  Machines  and  build  a  line 
of  these  tools  that  covers  the  widest  range  of  work. 

Our  Catalogue  shotving  full  line  of  niacliines  is  at  your  set  vice. 


I        Chas.  Churchill  &  Co. 


TH&- 


M 


BEAMAN 

sSMlTlt 
Co. 


PROVIDENCE:, R.I. 

U.S.A. 


u 


London,  Eng. 

Fenwick  Freres  &  Co. 
Paris,  France. 

Ludw.  Loewe  &  Co. 
Berlin,  Germany. 
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MACHINEEY. 


September,  1907. 


TheCo^ReducingPossibilities  o 

to  Every  Shop  Owne 

An  assured  saving  of  from  50 
per  cent,  to  80  per  cent,  on  duplicate 
lathe  work,  holding  70  per  cent,  as 
a  safe  average,  is  worth  the  speediest 
investigation,  and  when  a  machine 
will  turn  out  the  best  work  every- 
day and  all  day  at  such  a  ratio  of 
cost  cutting,  the  economy  of  its  in- 
stallation is  self  evident.  The  very 
presence  of  a  Flat  Turret  Lathe  in  the 

shop  argues 
progress  and 
modern  prac- 
tice and  sets 
a  standard  for 
other  lines  of 
work. 

I  ts    a  d  - 
aptability  to  a 
wide  range  of 
work    is    an- 
other  advan- 
tage; changes 
from  one  class 
of  work  to  another  are  easily  and  quickly  made;  there  is  no  waiting 
for  special  tools,  with  its  universal  outfit  of  tools,  it  is  ready  at  any 
time  to  make  any  piece,  any  shape,  any  size  within  the  working  di- 
mensions, without  delay  or  difficulty  of  any  sort.    Morever,  the  econ- 
omy of  the  Flat  Turret  Lathe  is  apparent  even  \\  here  lots  as  small  as 


Springfield,  Vermont,  U.  S.  A. 

Germany.  Holland.  BelKium.  Switzerland.  .Austria  Hungary.  M.  Koyemann,  CliarlottenstraSse,  112  Dusseldorf.  Germany. 


Jones  &  Lamsoi 


September,   1907. 


MACHINERY. 
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the  Flat  Turret  Lathe  will  Appeal 


and  Superintendent 


6  or  8  pieces  only  are  to  be  produced.     The  CROSS  SLIDING 
HEAD  is  a  distinctive  point  and  a  point  of  vantage.     This  head 
is  securely  gibbed  to  guideways  running  across  the  machine,  giv- 
ing   the    work    carrying    spindle    a    cross    feed    relative    to    the 
turret — or  in  other  words,  provides  a  cross  feed  for  every  tool, 
an  arrangement  which  results  in  incalculable  time  saving  not  only 
for  chuck  work,   but  for  many  other  kinds  of  work.     The  cross 
feed  has  ten  stops 
and    the    turret 
twelve  stops.   Tur- 
ret  turns    automa- 
tically   to    position 
required,    skipping 
other   positions. 
The     single    drive 
receives    power    at 
a    constant     speed 
in     one      direction 
and    all    necessary 
changes    of    speed 
are     obtained     by 
an  arrangement  of 
gears  and  clutches. 

A  WORD  ABOUT  SIZES: 

The  Flat  Turret  Lathe  is  now  made  in  two  sizes,  2  x  24  and  3  x  36, 
handling  respectively  bar  work  up  to  24  inches  and  36  inches,  and 
chucked  work  to  1  2  inches  and  I  4  inches.  We  shall  be  glad  to  estimate 
the  saving  possible  on  your  work. 

Machine  Company,  Queen  Victoria  St.,  London,  E.C. 

Frani  I-  .iiid  Spain,  I'll.  I'.Onvilkiin  aiul  R.  Rom'eray,  !l  ami  1 1  Ntiu  dus  EnvierK'cs.  Paris.  France.     Ilaly.  .\iIUt  &  Ki.'ii.Tischitz.  Milan,  Italy. 
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SCHUMACI-iER    <St     BOVE 

ENGINE.     LA  T  H  E  S 


Twenty-four  Incb  Double  Back  Geared  Instantaneous  Change  Gear  Engine  Lathe  with  Double  Plate  Apron. 

SCHUMACHER    <St     BOYE 

Engine     LatKes,    Cig'Kteen    to     Forty-eigHt    incK    Swing 

CINCINNATI,    OHIO.    U.  S.  A. 

p.  H.  Bonvillian  and  E.  Ronceray,  9  and  11  Rue  des  Envierges,  Paris,  France.    Ludwig  Loewe  &  Co.,  Huttenstrasse  17-30,  Berlin,  Germany. 
Buck  &  Hickman.  Ltd.,  2  and  4  Whitechapel  Road.  London,  E  C,  England.    Takata  &  Co.,"Japan. 


Visiting  Jamestown  Exposition? 


We  would  be  glad  to   have  you  insped    machines 
of  our  manufacture  in 

MACHINERY  AND  TRANSPORTATION 
SECTION  19  BUILDING  aisle  b.h.k. 


Tlie  Detrick  (Q,  Harvey  MacHine  Company 

Baltimore,  Maryland,   U.  S.  A. 

Foreign  RepresEnt.^tives— Charles  Churchill  &  Co.,  London,  Eng.    Ludwig  Loewe  &  Co.,  Berlin,  Germany. 

In!?.  Vaghi,  Accornero  &  Co.,  ;Mi!an.  Italy. 


September,  1907. 


MACHINEUY. 
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WHEN  "SPEED'S  THE  THING" 
YOU    NEED    THE    CINCINNATI 


The 

Cincinnati 

Variable 


Planer 


Permits  a  range  of  speeds  from  i  5  feet  to  60 
feet  per  minute — and  return  is  constant.  The 
speed  box  gives  four  changes  in  the  smaller  and 
six  changes  in  the  larger  planers,  making  the 
correct  speed  for  the  work  in  hand  always  ob- 
tainable. It  is  not  long  before  this  advantage 
is  apparent  in  the  output  of  the  machine  and 
the  quality  of  the  work — the  saving  over  ordi- 
nary planers  often  running  up  to  50  per  cent. 
Cincinnati  Planers  are  strong  and  rigid  in  con- 
struction, handle  the  heaviest  classes  of  work 
with  ease,  and  assure  best  results  from  the  use 
of  high  speed  steels. 

Write  for  the  Planer  Catalogtie 

The  Cincinnati  Planer  Co.,  Cincinnati,  o.,  u.  s.  A. 

[•'OREiiiN  A(;i-.Nis;— LuJw.  Luuwc  &  Co.,  Ueiiin  and  I'liris.     R.  S.  Slokvis  ct  Zoiieii,  RotU'iUam,  IloUunU. 
J.  Lambercier  &  Co.,  Geneva,  Switzerland.    Vaghi,  Aooornero  &  Co.,  Milan. 
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"Cincinnati"  Heavy  Duty  Shapers 


THE    MOST    POWERFUL    SHAPERS    OF    THEIR 
STROKE     ON    THE    MARKET     TO-DAY 

Our  line  of  back  geared  Crank  Shapers  including  i6,  20,  24 
and  32  inch  stroke  machines  has  been  re-designed  to  meet 
new  conditions  and  the  severe  requirements  of  modern 
work.  The  universal  use  of  high  speed  steels  has  made 
power,  rigidity,  unusual  strength  and  rapid  operation 
essential  features  of  an  up-to-date  machine  tool  and  these 
points  are  amply  covered  in  "  Cincinnati  "  Machines.  A  high 
ratio  of  back  gearing  and  large  cone  pulleys  provide  for  a 
powerful  stroke,  special  shaped  parts,  internal  bracing  and  .' 
a  proper  distribution  of  metal  insure  rigidity  under  any 
strain,  and  a  system  of  jigs  and  tests  establishes  an  un- 
questioned degree  of  accuracy. 

Catalogue  '' E''  goes  info  de fails — s/ia/f  we  mail  a  copy? 

The  Cincinnati  Shaper  Co.,  Cincinnati,  Ohio 

•t,''^o  ^''^^~-'^'^"°'°'^'  l^a'^'well  &  Moore,  Inc.,  New  York,  Chicago,  Boston,  St.  Louis,  Cleveland.  Brown  &  Zortman  Mchy.  Co.,  Pittsburg. 
W.  E.  Shipley,  Philadelphia.  The  National  Supply  Co.,  Toledo,  O.  Bailey-Smith  Mchy.  Co.,  San  Francisco,  Cal.  L.  Booth  &  Sons,  Los 
Angeles,  Cal.  Zimmerman,  Wells.  Brown  &  Co..  Portland,  Oregon.  A.  Warden  &  Co.,'  London,  B.  C.  A.  H.  Schutte,  Brussels,  Cologne, 
Bilbao,  Pans.    Schuchardt  &  Schutte,  Liege,  Milan,  St.  Petersburg,  Vienna,  Berlin,  Stockholm.    H.  W.  Petrie,  Toronto  and  Montreal. 
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THE 


"Hisey"  Portable  Electrical  Drills 

Now  up  to  2"  capacity 


PATENTED 


DETACH  THIS  HANDLE 

FOR  CLOSE  CORNER 

DRILLING. 


Made  in  3  sizes,  '-j",  Jg",  %"  capacities. 
Weights  8,  10,  1.5  lbs.  respectively.  Chuck 
offset  for  close  corner  drilling. 


Capacities  as  given  are  for 
in  steel. 

Larger  capacities  for  in 
softer  material. 

SENT  ON  TRIAL. 


PATENTED. 


Type  K,  0  to  }^"  capacity.  Weight 
1.5  lbs.  Two  speeds.  Fitted  with 
screw  feed  if  desired. 


ALSO   FULL  LINE   OF 

Tool  Post  Grinders, 
Surface  Grinders, 
Internal  Grinders. 

Power  from  any  lamp  socket. 
Direct  or  alternating  current. 


PATENTED. 

Type  KK,  0  to  % 
capacity.    Weight  19 
lbs.      Two     speeds 
Fitted     with     screw 
feed  and  taper  socket 
Breast      attacliment 
Included.    "Old  man 
furnished  as  an  extra 


Our  Catalogue 

No.  5-A 

illustrates 

fully. 


PATENTED. 

Center  Drive  Screw-feed  Drill. 

Made  in  2  sizes,  %"  capacity,  weight  37 
lbs.,  and  IJ.4'  capacity,  weiglit  38  lbs.  "Old 
man"  furnished  if  desired.  Carry  them  any- 
where. 


i'.W  EN  I  KD. 

Made  in  3  sizes,  %",  1J.4''  and  3" 
capacities.  12"  feed,  24"  radius.  Two 
speeds.  Motor  set  at  any  angle.  Will 
drill  in  any  direction.  Hand  feed 
with  quick  return. 


The    Hisey-Wolf    Machine   Co. 


New  YorK   Office:    15O   Nassau  Street 


CINCINNATI,  OHIO 


IN  STOCK  BY  FOREKIN  .\(;KNT.S:  films  Churchill  &  Co.,  London.  Binninghiim.  Mnnchcstor,  lll.isjiow.  SchiKiiiirdt  &  Scluittf,  Hor- 
lln,  St.  Petersburg,  Vienna,  Stockholm.  Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Bilbao,  Milan,  I.iege.  J.  Lnmbercier  &  Co.,  Geneva, 
Switzerland. 
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The  Lo- Swing  Lathe 

X 


A  Single  Purpose  Machine,  designed  for  turning  work  on  centers — shafts,  studs,  long 
forgings  and  similar  pieces  not  over  5>^  inches  in  diameter. 

The  Lo- Swing  Carriage  is  solidly  constructed,  very  rigid  and  brings  the  tool  point  as  near 
as  possible  to  the  guide  rail,  insuring  accurate  control  of  work  and  tools.  Two  carriages 
are  used,  each  carrying  two  or  more  tools,  and  provided  with  forward  and  reverse  feed  and 
automatic  stop.  The  Lo-Swing  is  one  of  the  modern  time  and  labor  saving  machines  that 
will  increase  the  output  of  your  shop  in  both  quantity  and  quality.    Write  for  New  Circular. 

FITCHBURG  MACHINE  WORKS,  Fitchburg,  Mass.,  U.S.A. 

Foreign  Agents- P.  &  W.  Maclellan,  Ltd.,  Glasgow.    Henry  Kelley  &  Co  ,  Manchester.    Alfred  H.  Schutte,  Brussels,  Liege.  Paris,  Bilbao, 
Barcelona,  Portugal.      M.  Koyemann,  Dusseldorf.  Germany.  Holland,  Switzerland.     Schuchardt  &  Schutte.  Vienna.     Adler  &  Eisenschitz.  Milan. 


The  OriginalFHcLBack  Geared  Miller 


This  shows  our  No.  3 
Universal  Miller  cutting 
6  pitch  spiral  cast  iron 
gears.  Table  angle  is  50 
degrees.  Feed  4  inches 
per  minute.  This  is  ac- 
complished without  noise, 
vibration  or  chatter  of 
any  kind.  Can  you  do  as 
well  with   your  machine? 


Write  us  for  booklet 
showing  advantages 
of  our  double  frictiofi 
back  geared  millers. 


One  of  the  many  operations  of  which  the  LeBlond  Machines  are  capable. 

The  R.  K.  LeBlond  Machine  Tool  Co., 

AGENTS  ;  Germany.  De  Fries  &  Cie.,  Akt.  Ges.,  Dusseldorf,  Berlin,  Stuttgart.    Italv,  De  Fries  e.  C,  Corso  Prinzipe  Umberto,  Angolo  Via 
Moscova,  Milano.    France,  De  Fries  &  Cie,  19  rue  de  Rocroy,  Paris.     Spain.  De  Fries  y  Cia  ,  660  Calle  de  las  Cortes,  Barcelona. 


4605  Eastern 
Avenue, 


Cincinnati,  Ohio 


September,  1907. 
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beats  all  competitors.    The  3-step  cone  car- 
ries an  extra  wide  belt,   machine  is  double 
back-geared,  is  strong,  rigid  and  every  lever 
is  placed  at  the  handiest  point.     We've  a  special  circular  of  this  tool  at  your  disposal. 


SAVE    TIME,    POWER    AND    NERVES 


USE. 

Second  Belt  Drive  Planers 

Easy  running,  noiseless,  suited  for 
high  speed  work  and  the  finest  grades 
of  planing.  Catalogue  shows  all  sizes, 
also  our  line  of  Geared  Planers. 


30"x30" 
Second 
Belt 
Drive 


Whitcomb-Blaisdell  Machine  Tool  Company 

WORCESTER.   MASSACHUSETTS,  U.  S.  A. 

AGENTS:  Hill,  Clarke  *  Co.,  Boston  and  Chicago.  Vandyck  Churchill  Co.,  New  York  and  Philadelphia.  Thomas  &  Lowe  Machin- 
erv  Co  .Providence,  R.  I.  C.  H.  Wood  Co..  Syracuse,  N.  Y.  McDowell,  Stocker  &  Co.,  Chicago,  111.  Marshall  &  Husohart  Machinery 
Co'  St  Louis,  Mo.  Patterson  Tool  and  Supply  Co.,  Dayton.  Ohio.  J.  L.  Osgood,  Buffalo,  N.  Y.  H.  B.  Ferine,  Seattle,  Wash.  Pacific  Tool 
and  Supply  Co.,  San  Francisco,  Cal.  Somers.  Fitlef  &  Todd  Co.,  Pittsburg,  Pa.  Chas.  A.  Strelinger  Co.,  Detroit,  Mich.  Zimmerman- 
Wells-Brown  Co.,  Portland.  Ore.  L.  Booth&  Sons,  Los  Angeles,  Cal.  C.  W.  Burton,  Griffiths  &  Co.,  London,  England.  Fenwick  Freres  & 
Co.,  Paris,  France.  Ludw.  Loewe  &  Co..  Berlin,  Germany.  De  Fries  &  Co.,  Dusseldorf,  Germany.  Wilh.  Sonesson  &  Co..  .\lalmo,  Sweden. 
Van  Rietschoten  &  Houwens,  Rotterdam,  Holland.    Williams  &  Wilson.  Montreal,  Canada.     A.  R.  Williams  ^Ichy.  Co.,  Toronto,  Canada. 
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WESTERN   DRILLS 

For  all-around  work  as  well  as  the  heaviest 
classes   of   drilling   and    tapping    there  is  no 
better  machine  than  this 


6-ft.  Western 
Triple  Geared, 
Plain  Radial 
Drill 

High  ratio  of  gearing. 
Great  range  of  speeds. 
Power   applied    to    lower 
end    of   spindle,    close   to 
the  work. 


WRITE  FOR  DETAILS 


6-Foot  Triple  Geared  Plain  Radial  Drill 
Full  Line  of  Sizes 


Western  Multiple  Drills 

Spindles  adjustable  to  almost  any  layout,  and 
independent  vertical  adjustment  for  each  drill. 
Gear  drive,  six  or  eight  changes  of  speed 
instantly  obtainable.  These  drills  are  great 
savers  of  time  —  permit  a  large  number  of 
holes  to  be  drilled  simultaneously  and  no 
need  to  move  the  work. 
Arranged  with  any  number  of  spindles  for 
special  requirements.  Tapping  attachment 
when  desired. 

FULL  LINE  OF  SIZES 


Western  Machine 
Tool  Works 

HOLLAND,  MICH. 

ACENTS-Hill,  Clarke  *  Co.,  Boston,  New  York. 
Philadelphia,  St.  Louis  and  Chicago. 

PoREK-.N  Agents— Alfred  Herbert,  Ltd.,  Eng- 
land. Alfred  H.  Schutte,  Holland,  Switzerland, 
Belgium,  Italy,  France  and  Spain. 


i  Hultiple  Drill—Belt  or  Hotor  Drive 
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NEWTON 


No.  3  CRANK  SHAFT  COLD  SAWING  MACHINE 

Carrying  inserted  tooth  blades  making  two  cuts  simultaneously  11  J^-in. 

deep  in  a  5-in.  thick  rod  in  17  minutes. 


Rail 

Drilling 

Machines 

Bolt  and 
Nut 
Facing 
Machines 

Nut 

Tapping 

Machines 

Chord 
Boring 
Machines 


Slotting 
Machines 

Drilling 
Machines 

Milling 
Machines 

Crank 

Planing 

Machines 


No.  1  STEEL  FOUNDRY  COLD  SAW  CUTTING  OFF  MACHINE 


Newton   Machine  Tool  Works,  Inc. 


Philadelphia,  Pa.,  U.  S.  A. 


September,  1907. 
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The   National   New  Wedge  Grip   Bolt  and 

Rivet  Header 

has  exceeded    even  our  fondest   expectations,  and    is  worthy  of  the 
careful  investigation  of  all  bolt  machine  users. 

o 

The  wedge  prevents  any  "rocking"  or  springing  open  of  the 
grip  dies,  and  it  is  unnecessary  to  overgrip  (hence  batter)  the  dies  to 
secure  the  required  amount  of  gripping  pressure.  As  a  result  the 
dies  will  last  front  three  to  four  times  as  long  as  in  the  regular  toggle 
headers. 

Fins,  also  are  practically  eliminated,  and  this  combined  with 
the  die  saving  makes  the  installation  of  this  machine  a  plain  business 
proposition. 

One  customer  has  ordered  twenty-four. 


We  build  complete  equip- 
ment for  Bolt  and  Nut 
Plants. 

Our  aim  is  to  build  our  ma- 
chiues  better,  if  anything, 
than  need  be.  Hence  we 
are  in  position  to  furnish 
■only  the  best. 


N 


I 


H 


ATIONAL MACHINERY!  0 

TIFFIN.OHIO.U.S.A 
I 


Foreign  Agents 

Buck&  Hickman, Ltd., Lon 
don,  Birmingham,  Man- 
chester, Glasgow. 

A.  B.  Horn,  Havana,  Cuba. 

Takata&  Co., Tokio,  Japan. 

Fenwick,    Freres    &    Co., 
Paris,  Liege,  Brussels. 

De  Fries  &  Co.,  Dusseldorf, 
Berlin. 

White,    Child    &    Beney, 
Vienna,  Austria. 
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Is  It  Worth  WhUe 

To  hunt  round  for  a  "  may-be-as-good  "  wrench  and  buy  it  at 
a  saving  of — say  c^%  over  the  cost  of  a  Genuine  Goes  Wrench, 
and  in  the  end  lose  3O/6  in  strength,  durabihty  and  good  service? 

GOES  WRENCHES 


have  been  on  the  market  for  a  score  of 
years  beyond  the  half  century  mark,  have 
stood  the  test  of  competition  with  a 
hundred  rivals,  and  are  still  the  acknow- 
ledged leaders  in  the  wrench  field.  They 
are  made  in  the  largest  and  best  equipped 
wrench  factory  in  the  world,  the  steel 
used  is  hardened  and  prepared  by  special 
methods,  the  workmanship  is  always  the 
same — THE  BEST.  The  durability  and 
convenience  of  Goes  Wrenches  are  too 
well  known  to  need  mention — they  do 
not  break,  there  are  no  loose  parts  to  get 
out  of  order,  handles  are  of  seasoned  hard 
wood  or  of  steel,  and  every  wrench  is  in- 
spected before  and  after  assembling  and 
guaranteed  against  mechanical  imper- 
fections. 


Five  Styles  and  forty-nine  Sizes.     Order  by  name 
from  your  dealer  or  direct  from 


COES  WRENCH   COMPANY 


,<■"% 


Worcester,  Mass. 


Agents  :  Jobn  H.  Graham  &  Co. 

113  Chambers  Street,  New  York. 

14  Thavies  Inn,  Holburn  Circus,  London,  E.  C. 

Copenhagen,  Denmark. 

Agents  :  J.  C.  HcCarty  &  Co. 

21  Murray  Street,  New  York. 
San  Francisco,  Cal.      Denver,  Col. 


September,   \'M)7. 
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ACCURATE  MACHINE  TOOLS 


DAVIS  14,  16  and  18-inch  ENGINE  LATHES,  with  Quick  Change  Feed 
also  Feed  Provided  with  Automatic  Stop. 


The  above  cut  represents  our  latest  model  of  14,  16  and  18-inch  engine  lathes. 
As  will  be  noticed  on  the  cut,  ample  provision  has  been  made  for  strength  in 
designing  the  bed. 

The  carriage  has  a  long  bearing  on  the  Ways,  and  the  tail  stock  is  of  improved 
type,  by  which  the  compound  rest  can  be  swung  around  at  any  angle  when 
work  is  being  finished  with  the  tail  stock.  There  is  but  one  gear  to  change 
in  cutting  any  thread,  and  a  change  can  be  made  to  cut  any  thread  desired  in 
from  20  to  30  seconds. 

Our  instantaneous  feed  change  is  arranged  and  operated  by  a  lever  in  the 
front  of  the  head  stock.  In  bringing  out  these  lathes  we  have  been  able  to 
furnish  a  lathe  with  all  the  conveniences  required  for  general  use,  and  actual 
shop  practice,  at  the  same  time  we  have  eliminated  a  large  amount  of  parts 
found  in  many  of  the  so  called  quick  change  feed  lathes. 

We  believe  we  are  furnishing  a  tool  that  will  meet  all  of  the  requirements  of 
a  first-class  manufacturing  establishment,  and  at  the  same  time,  furnish  a  tool 
that  will  stand  up  to  hard  continuous  service  for  many  years. 

Orders  can  be  sent  to  us  direct  or  through  leading  machinery  dealers  in  all 
large  cities  of  the  world. 

For  further  particulars  address 

THE  W.  P.  DAVIS  MACHINE  CO., 

ROCHESTER.  N,  Y..  U.  S.  A. 
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The  Underwood  Improved  Portable 
Cylinder  Boring  Bar  with  Worm  Drive 


This  is  our  latest  type  machine  and  the  most  powerful  Cylin- 
der Boring  Bar  on  the  market.  It  is  adapted  for  any  kind  of 
cylinder  boring,  can  be  operated  in  any  position  and  in 
very  cramped  quarters.  Perfectly  portable,  can  be  taken  to 
the  work  wherever  it  is,  and  we  are  prepared  to  guarantee  the 
accuracy  of  the  work.  Ample  power  to  bore  cylinders  up  to 
I  ID  inches  in  diameter.  Write  for  detailed  description.  We 
manufacture  a  full  line  of  Portable  Tools  for  the  machine  shop 
and  shall  be  glad  to  send  Catalog. 


H.  B.  Underwood  &  Co.,  1 024  Hamilton  St.,  Philadelphia,  Pa. 


(L.   B.   FLANDERS    MACHINE    WORKS) 
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"HAMILTON"    TOOLS 

are:  favorite:s 


26"  X  10'  style  "A"  Lathe 


60"  X  48"  Planer,  Widened  Pattern 


20'  Back  Geared  Crank  Shaper 


Among  discriminating  buyers,  who 
realize  the  close  relation  between 
efficient  equipment  and  satisfactory 
production.  They  are  favorites,  too, 
of  the  men  in  the  shop,  who  know 
from  daily  experience  the  difference 
between  high  grade  "HAMILTON" 
tools   and    the    "just   as   good"    kind. 

This  is  worth  rememberinor  when  the 
question  of 

Lathes,  Planers,  Shaper s, 
Upright  and  Radial  Drills 

is  under  consideration,  also  that  the 
selection  of  "HAMILTON"  tools 
forms  the  best  possible  answer. 

In  both  design  and  construction  these  ma- 
chines are  unexcelled,  and  are  sure  to  give  a 
highly  satisfactory  account  of  themselves 
wherever  install- 
ed. They  are  fur- 
nished in  various 
sizes  and  styles, 
either  belt  or  mo- 
tor driven  and 
with  all  usual 
attachments. 

Let  us  send  you 
descriptive  matter 
and  further  par- 
ticulars. 


36"  Upright  Drill  Press,  with  Motor  Drive 


3','  Plain  Radial  Drill  with  IVIotor  Drive 


THE  HAMILTON  MACHINE  TOOL  COMPANY 

HAMILTON,   OHIO.   U.  S.  A. 

Philadelphia  Store,  48-50  N.  6th  St.  Agents  In  the  principal  cities  of  the  United  States  and  Foreign  Countries. 
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One  Gisholt  Can  Do  the  Work 
of  Four  Engine  Lathes 

YOU  have  castings  and  forgings  that  must  be  bored,  turned  and  faced- 
chucking  work— work  that  is  IDEAL  for  the  Gisholt  Lathe  and  on 
which  ONE  GISHOLT  can  save  you  anywhere  from  50  to  100% 
over  engine  lathe  methods.  The  Gisholt  is  a  chucking  lathe,  built  in  six 
sizes,  swinging  from  13 "  to  41  >^",  and  on  work  of  this  character  one  Gisholt 
can  do  the  work  of  from  two  to  four  engine  lathes  and  in  many  instances 
we  have  even  exceeded  this. 

Think  What  This  Means  in  Saving  of 
Time,  Money  and  Floor  Space 

Just  what  can  be  done  on  your  work  may  be  learned  very  easily.  Our  proposition  to 
you  is  a  simple  one.  Every  day  you  have  work  of  this  kind  that  is  being  finished  in  your 
shop — work  on  which  YOU  ALONE  know  the  time.  If  you  will  send  us  blue  prints  or 
samples  showing  this  work  we  will  tell  you  the  time  it  will  take  to  do  that  SAME  WORK 
on  the  Gisholt.    Then  you  will  KNOW  whether  or  not  the  Gisholt  can  save  you  money. 

Won't  you  put  your  time  against  ours  just  to  learn  what  saving  can  be  made  for  you? 

W^e  have  had  tw^enty  years'  successful  experience  in  this  line  and  have  hundreds  of 
lathes  in  operation  in  this  country  and  Europe.     Complete  catalogs  on  request. 

GISHOLT  LATHES       BORING  MILLS       TOOL  GRINDERS 

Gisholt  Machine  Company 

WORKS:  Madison,  Wis. ;  Warren,  Pa. 
GENERAL  OFFICES:  Madison,  Wis.,  131 6   Washington  Ave. 

FOREIGN  AGENTS:    Alfred  H.  Schiitte,  Col 

Milan,  Bilbao,  Barcelona.     Schuchardt  CS, 

St.  Petersburg,  Stockholm,  Berlin.     C 

Griffiths  at  Co.,  England 
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Pletncr  Tools 


HAVE  you  ever  considered  the  loss  of  time  in  the  hand 
grinding  of  lathe  and  planer  tools  by  machine  tool  opera- 
tors,— a  loss  of  time  that  costs  you  good  hard  money 
for  every  moment  wasted?  This  running  to  a  grinder  takes  the 
time  of  a  lot  of  good  men.  It  stops  their  machines  w^hile  they 
grind  cutting  tools. 

Machine  Ground  Tools  Cut  Better-Faster 

They  are  ground  to  correct  angles — angles  that  are  UNIFORM.     You  know  there  is  a 

correct  angle  for  every  face  of  a  cutting  tool.     You  can  get  these  angles  exactly  with 

a  Gisholt  Grinder.     Get  them  not  only  once  but  duplicate  them  indefinitely.     If  you 

will  once  establish  a  uniform  system  of  angles  for  your  cutting  tools  you  will  be 

surprised  at  the  saving  you  can  make. 

We  shall  be  glad  to  send  you  our  Grinder  Book  which  tells  all  about  the 
Gisholt  Grinder  and  the  Gisholt  System  of  Tool  Grinding.     Write  for  it.      ^-iffi§¥^ 

GISHOLT  MACHINE  COMPANY    ^m^^ 

FOREIGN  AGENTS:    Alfred   H.  Schutte,   Cologne,   Brussels,    Liege,    Paris, 
Milan,  Bilbao,  Barcelona.      Schuchardt  CS.  Scluitte,  Vienna,  St.  Petersburg, 
Stockholm,  Berlin.    C.  W.  Burton,  Griffiths  Ca.  Co.,  London,  England. 
GENERAL  OFFICES 

1316  Washington  Ave.,  Madison,  Wis. 

WORKS:  U.S.A. 

Madison,  Wis. 
Warren,  Pa. 
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We  manufacture  Shapers  in  large 
lots.  Above  view  shows  sixty 
(60)  1  5 -in.  Crank  Shapers  on  the 
erecting  floor,  ready  for  the  painters 
and  packers. 

We  make  1  2-in.,  1  5-in.  and  20-in.  Crank  Shapers  and  1  6-in.  and  25-in. 
Back  Geared  Shapers.     Circulars  110,  111,  107  and  127. 

SPRINGFIELD    MACHINE   TOOL   CO. 

SPRINGFIELD,  OHIO,   U.  S.  A. 

Agents  for  Italy,  Ing.  Vag^hi.  Aecornero  &  Co.,  Milan.     Ludw.  Loewe  &  Co.,  Berlin,  Germany,  Agents. 


September,  1907. 


IMACIIINERY. 


35 


The  Bullard  Vertical  Turret  Lathe 


It's  a  machine  embodying  the  desirable  features  of  the  horizontal 
turret  lathe  and  the  vertical  boring  and  turning  mill.  It  will  bore, 
turn  and  face  any  face-plate  work  that  can  be  done  on  an  engine 
lathe,  horizontal  turret  lathe  or  boring  and  turning  mill.  It 
occupies  but  a  third  the  floor  space  of  a  horizontal  turret  lathe  of 
equal  capacity,  and  requires  only  about  a  fifth  the  tool  equipment. 

BOOKLET  M-602  DESCRIBES  THIS  MACHINE  FULLY. 


531    BROAD  ST. 

BRIDGEPORT, 
CONN.,  U.  S.  A. 


illard 
MachineTooi  Co. 


AGENTS— Marshall  &  Huscliart  Jlchy. 
Co.,  Chicago,  111.  The  Motch  &  Merry- 
weather  Mehy.  Co.,  Cleveland,  Ohio.  Chas. 
G.  Smith  Co.,  Pittsburjt,  Pa.,  The  C.  H. 
Wood  Co.,  Syracuse,  N.  Y.,  Pacific  Tool  & 
Stipplv  Co.,  San  Francisco, Cal.  Williams* 
Wilson,  Montreal,  P.  Q.  Chas.  Churchill  & 
Co.,  Ltd.,  London,  E.  C,  England.  Fen- 
wick  Freresct  Co.,  Paris.  Heinrich  Dreyer, 
IV-rlin,  (Icrniany.  Landre  tt  Glinderman, 
.\msterd;iin,  Holland. 
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ROCRFORD 
SHAPERS 

are  strongly  and  carefully  built, 
with  a  very  high  ratio  of  back- 
gearing,  they  have  ample  power 
to  handle  high  speed  steel  to 
best  advantage,  rigidity  to  with- 
stand the  heaviest  cuts  without 
spring  or  chatter,  are  correspond- 
ingly  fast  when  operating  on 
short  or  light  work  with  the  back 
gears  thrown  out,  and  all  changes 
being  made  on  the  workin^f  side, 
are  obviously  the  most  con- 
venient shapers  on  the  market. 

Four  Sizes— 12,  16,  20  and 24  inch. 
Write  for  full  description. 

ROCRFORD  MACHINE  TOOL  COMPANY 

ROCKFORD,    ILL..    U.   5.   A. 

Agents  :  Marshall  &  Huschart  Machinery  Co.,  Chicaeo,  111.,  Indianapolis,  Ind.,  and  St.  Louis.  Mo.  Garvin  Machine  Co.,  New  York,  N.  Y. 
Strong,  Carlisle  &  Hammond  Co..  Cleveland, 'Ohio.  H.  W.  Petrie.  Montreal.  Canada.  L.  Booth  and  Sons,  Los  .Angeles,  Cal.  Patterson  Tool 
&  Supply  Co.,  Dayton,  O.  J.  L.  Hicks,  San  Francisco,  Cal.  J.  M.  Arthur  &  Co.,  Portland,  Oregon.  The  Fairbanks  Co.,  New  Orleans,  La. 
Manning.  Maxwell  and  Moore.  Philadelphia,  and  Pittsburg,  Pa.  Ederar  Bloxham,  Paris,  France.  McDonald,  Adamson.  Swinburne  &  Co.. 
London,  England,  and  Glasgow,  Scotland.  Ing.  A.  Baldini  &  Co.,  Pondedera,  Italy.  New  York  E.^port  &  Import  Co.,  Japan,  China, 
and  the  Far  East. 


24 -inch  Rockford  Crank  Shaper. 


The  "Acme"  Semi- Automatic  Screw  Slotting  Machine 

FOR  SLOTTING  HEADLESS,  HEXAGON,  SQUARE,  FLAT.  ROUND,  FILISTER,  BUTTON 

AND  SPECIAL  HEAD  SCREWS;  ALSO  IRREGULAR  SHAPES  IN  BRASS, IRON 

OR  STEEL.      POSITIVE  ADJUSTMENTS  PROVIDED  FOR  DEPTH 

AND  LOCATION  OF  SLOT.    INTERCHANGEABLE  DISCS 

FOR  VARIOUS  SIZES  OF  SCREWS. 

SPEED  LIMIT  IS  THE  CUTTING  CAPACITY  OF  THE  SAW. 

SHIPMENT  FROM  STOCK 


The  National- Acme  Manufacturing  Co.,  Cleveland,  O. 

Branch  Offices:    New  York,  Boston,  Chicago. 

Foreign  Representatives:    Alfred  H.  Schutto.    Schuchardt  &  .Sclmtte. 
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One  of  the  Advantages  of  the   Ideal    Opening 
Die   is   the  way  it   Overcomes   Faulty  AHgnment 


Every  machinist  knows  that 
after  turret  machines  have  been 
in  operation  a  short  time,  the 
turrets  no  longer  ahgn  ;  the  col- 
lets holding  the  material  becom- 
ing worn  and  prevent  the  stock 
from  running  true.  To  meet 
this  condition  we  designed  the 
Ideal  Die  with  an  equalizing 
driving  clutch  which  compen- 
sates for  the  imperfections  in 
alignment  of  either  the  turret  or 
the  material  being  threaded. 


T/i/'s  /s  only  one  of  the  ideal  points  of  the  Ideal  Open- 
ing Die,  our  booklet  "  Diology "  gives  them  all, 
and  zve'll  be  glad  to   send  a  copy  by  next  mail. 


Ideal  Opening  Die  Company,  26  West  St.,  New  York  City 

Foreign  .-J^*'«/jr— Buck  ix.  Hickman,  Ltd.,  London,  England.     F.  G.  Kretschmer  A-  Co.,  Frankfort  a  M.,  Germany. 
J.  E.  Chabert  &  Co..  04  Ave.  de  la  Republique,  Paris,  France. 


General  Electric  Company 


Once  was  asHed,  "Where  can  I  get  a  motor?" 
Now  it  is,  "Which  motor  do  I  want?" 


With  505  varieties  of  CQ  Motors  of  Merit  to  compare  with  individual  needs, 
the  question  is  simply  one  of  selection. 

Any  machine  or  tool  consuming  no  more  than  twenty  horsepower  and  run- 
ning at  a  constant  speed  can  be  fitted  with  a  CQ  Motor  to  advantage. 

Somewhere  between  one-sixth  and  twenty  horsepower,  belted,  geared  or  direct 
connected,  with  or  without  subbase  or  belt  tightener,  enclosed,  protected  or  open, 
there  is  a  CQ  for  you. 

Look  in  our  book  44  iF  and  see  if  the  needed  motor  isn't  there.  Then  write 
for  price  and  delivery. 

Book  441F  is  waiting  for  your  address. 


Principal   Office :   »ScHenectady,   N.   Y. 

Sales   Offices   in   all   large   cities 


Septoiubor,  li>07. 
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Classified  Index  to  Advertisements. 

Air  Compressors, 

ChUufc">   I'lifii.   Tool   Co.,   ChlciiKo.    111. 

CurtU  &   C'u.    Mfg.   Co..   St.    Louis,   Mo. 

Imifi'ciiilrm    I'll. Ml.   Tool  Co.,  Clilt'iigo  nnd   N.  Y. 

InKorsiitl-Rniul   Co.,   Now   York. 

Mauiiliitr,   Muxwell  &  Moort*.    Inc.,   New  York. 

Simcke,   h".   W.,   Mcb.   Co..   ItidlmmpoUa,   Ind. 
▲ir  Hoists. 

CurtU  iS:  Co.   Mfg.  Co.,  St.   Louis.  Mo. 

Oeuenil  Tneuiuutlc  Tool  Co..  Montour  Falls,  N.  Y. 

ludi'poiHifnt    I*neu.    Tool    Co..    I'lilcnRo    itmi    N.     V. 

Northern    KuglucerluK    Wks.,    Detroit.    Mlcli. 

Rldgwuy  &  Son,  CoateavUlo,   Va, 
Air  Motors, 

ludepeiuleiit    Pneu.    Tool    Co.,    Chicago   and    N.    Y. 

Stow  I-'leilblo  Sbaft  Co..  Philadelphia,   Pa. 
Alunduni  Wheels. 

Norton  Co.,  Worcester,  Mass. 
Arbor  Presses, 

Fox  Mch.   Co..   Grand  Rnpkla,   Mich. 

Lucas  Mch.  Tool  Co..   Cleveland.   O. 

NIle&-Uement-Pond  Co..   New   York. 

Seneca   Falls  Mfg.   Co.,   Seneca   Falls.    N.    Y. 
Balancing  Ways. 

Bowaber.  N.   P..  Co.,  South   Bend,   lud. 
Ball  Bearing* 

Bantam     Aiitl-P'rlctlon    Co..    Bantam,    Conn. 

HesB-BrlKht   Mfp.   Co.,   Philadelphia,   Pa. 

Preaaed   Steel  Mfg.   Co.,    Philadelphia,   Pa. 
Bearings,   Engine,  Journal  and  Skeleton, 

Ryerson,   Joseph   T.,   &  Sou,    Chicago,    111. 
Belt  Filler, 

Cllng-Surface  Co..    Buffalo,    N.   Y. 
Belting,   Cotton, 

Oandy   Belting  Co.,   Baltimore,   Md. 
Belting,   Rubber. 

Main  Belting  Co.,   Philadelphia.   Pa. 

New   York  Belting  &  Packing  Co..   New   York. 
Belt  Lacing  Machines. 

Birdsboro  Steel  Fdry.  &  Mch.   Co..    Blrdshoro,   Pa. 
Bending  and  Straightening  Machinery. 

Bertsch  &  Co..  Cambridge  City,  Ind. 

Springfield   Mch.   Tool  Co.,  Springfield.   O. 

Watsou-StiUman  Co.,   New  York. 

Williams    White  &  Co.,  Mollne.   lU. 
Bending   Toois. 

Nilps-Bement-Pond  Co.,   New  Y'ork. 

Wallace  Supply  Co..  Chicago.  111. 
Blowers. 

American   Blower  Co., 

B.    F.    Sturtevant    Co.. 
Blue  Print  Machines. 

Buckeye  Engine  Co., 

Eugene  Dietzgen  Co., 

KeuCfel  &  Esser  Co., 

Revolute  Mch.   Co., 

Wagenhorst,  J.  H., 
Bolt   Cutters. 

Acme  Machinery  Co.,   Cleveland.   O, 

Brown,   H.   B.,  Co.,   East  Hampton,   Conn. 

Detrlck  &  Harvey  Mch.   Co.,   Baltimore,   Md. 

Landis  Mch.   Co.,   Waynesboro,   Pa. 

National  Mchy.  Co.,  Tiffin.  O. 

Pratt  &  Whitney   Co.,   Hartford,   Conn. 

Wiley  &   Russell   Mfg.   Co.,    Greenfield.   Mass. 
Bolt  and  Nut  Machinery. 

Acme  Machinery  Co.,   Cleveland,   0. 

Bliss,    E.    W.,   Co..   Brooklyn.   N.   Y. 

Brown,  H.   B.,   Co.,   East  Hampton,   Conn. 

Detrlck  &  Harvey  Mch.   Co..   Baltimore,   Md. 

National  Mchy.   Co.,   Tiffin,   O. 

Nlles-Bement-Pond   Co.,   New   York. 

Standard    Engineering  Co.,    Ellwood  City,   Pa. 

Standard   RIchy.   Co..   Bowling  Green,   O. 

Waterbury-Farrel    Fdry.    &    Mch.    Co.,    Waterhury. 
Boring   Bars. 

Niles-Btment-Pond   Co.,   New   York. 

H.  B.    Underwood  Co.,  Philadelphia,   Pa. 
Boring  Machines. 

Beaman  &  Smith  Co.,  Providence,   R.   1. 

Betts  Mch.   Co.,   Wilmington,   Del. 

Binsse  Mch.  Co..   Newark.   N.  J. 

Davis.   W.  P..   Mcb.  Co.,   Rochester.   N.   Y. 

Detrlck  &  Harvey  Mch.   Co.,  Baltimore.   Md. 

King  Mch.  Tool  Co.,    Cincinnati,   O. 

Lucas  Mch.  Tool  Co.,  Cleveland,  O. 

Newton   Mch.    Tool    Wks.,    Inc.,    Philadelphia.    Pa. 

Nlles-Bement-Pond  Co.,   New    York. 

Pawling   &   Harnlschfeger,    Milwaukee,    Wla. 

Sellers,   Wm.,  &  Co.,   Inc.,   Philadelphia,   Pa, 

Williams,   White  &  Co..  Mollne,   III. 
Boring  Hills, 

Baush  Mcb.  Tool  Co.,  Springfield.  Mass. 

Betts  Mch.   Co.,   Wilmington,   Del. 

Blckford,  H..  &  Co.,  Lakeport,  N.  H. 

BuUard  Mch.   Tool  Co.,   Bridgeport,   Conn, 

Colbum  Mch.   Tool  Co.,   Franklin,   Pa. 

Glsholt  Mch.  Co.,  Madison.  Wis. 

Nlles-Bement-Pond  Co..   New  Y'ork. 

Sellers,   Wm.,   &  Co.,   Inc.,    Philadelphia,   Pa. 
Boring  Tools. 

Armstrong   Bros,   Tool  Co.,  Chicago,   111. 

Carr  Bros.,   Syracuse,  N.   Y. 

Cleveland  TwlPt  Drill  Co.,   Cleveland,  O. 

Pratt  &   Whitney   Co.,  Hartford,   Conn. 

Three  Rivers  Tool  Co.,  Three  Rivers,   Mich. 

Western  Tool  &  Mfg.  Co.,  Springfield,   O. 
Bronze  Bearings. 

Lumen    Bearing   Co.,    Buffalo,    N.    Y. 
Bulldozers. 

Natlcpniil  Mchy.   Co.,  Tiffin,  0. 

Nlles-Ilement-I'ond  Co.,  New  Y'ork. 

Williams.   White  &  Co.,   Mollne,   III. 
Cabinets,  Blue  Print, 

Fritz   &   iJoeldel   Mfg.    Co..   Grand   Rapids,    Mich. 
Calir-ors.      (Si-.-    Min'hliilsts'    Small   Tools.) 
Carborundum  Wheels, 

Carborunilum   Co..   Niagara   Falls,    N.    Y. 

For   Alphabetical    Index,    see   Page   86. 


Detroit.  Mich. 
Hyde  Park,   Mass. 


Salem,  O. 
Chicago.    111. 

New   York. 
New  York. 
&  Co.,   Youngatown, 


O. 


A  Three-Minute  Job 


to  lace  a  5-inch  belt 
at  a  cost  for  material 
of  one  reu/  if  you  use 
the 

Jackson 
Belt 
I^acer 

The  lacing  is  of  coil 
steel  wire,  and  a  5-inch 
connection  will  sustain 
1,900  pounds  tensile 
strain.  Other  widths 
in  proportion.  Joints 
so  compact  that  they 
pass  over  the  smallest 
pulley  without  slipping, 
pounding  or  strain.  A 
money  saver  wherever 
used. 

Send  for  Catalog 


Another  Money  Saver 

around  a  machine 
shop  or  foundry  is 
the 

Wag'ner 
Cold 
Saw 

The  most  adaptable 
machine  of  its  kind 
on  the  market — belt 
or  motor  driven. 

Made  of  best  materials  and  built  to  stand  the  hardest 
usage.  Compound  geared  arbor,  enormous  power  to 
drive  inserted  teeth  to  the  limit,  swivel  head,  works 
through  360°. 

Send  for  Catalog  giv  in  o-  detailed  description 

Birdsboro  Steel  Foundry  ^  Machine  Co. 

Birdsboro,  Pa. 
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Diamond  Cable  Chain 


o 

1    (^   [ 

o 
o 

1  ^)  I 

o 


outwears  any  woven  or  sanitary  chain  made. 
Its  great  strength  permits  higher  tension  with- 
out stretch,  and  the  accurate  pitch  adapts  it 
for  use  where  smooth  operation  is  essential. 
For  lifting  sash  weights  it  is  safer  from  fire. 

Diamond  Chain  is  assembled  m  auto- 
matic machines  which  are  exclusively  ours, 
and  it  is  free  from  the  defecfts  of  hand-made 
chain.  Every  joint  bends  easily,  and  the 
rivet  heads  are  spun  to  uniform  finish. 

Ask  your  dealer  for  a  sample  Diamond 
Chain.  The  price  is  the  same  as  others, 
but  they  cost  less  in  the  long  run. 

Write  for  special  Cable  Chain  Catalog. 

DIAMOND  CHAIN  ^  MFG.  CO. 

240  "W.  Georgia  St. 

INDIANAPOLIS.     IND. 


o 

O 
,0, 


OUR  HIG 


CUT  TO  FIT  -  NO   REVERSING 


THE 


ADJUSTABLE  DUPLEX  "DIE  STOCKS 

EQUIPPED    WITH    THEM, 
HAVE   MANY  ADVANTAGES. 


THE  HART  MANUFACTURING  C? 

10  WOOD  STREET. 

CLEVELANIXO ,  US  A. 


'MMb 


IVe  use  /i/G^  ^yP£:£D  i5r^£L  fo 
m^Ae  our  pr/'ces  r/^hf.   IVe  f/h/s/jd/ 
^r//7c//r7^  /o  /naAe  Oi/r  kyorA  r/^Af. 


The  Elaniehard  Machine  Co  Boston  \\^% 


X. 


ClDclnnatl,   0. 
■Wilmington,  Del. 


New  York. 
Hartford,  Conn. 


Classified  Index  to  Advte.  (Continued). 

Case  Hardening. 

Rogera  &  Hubbard  Co..  Mlddletowu.  Conn. 
CaBtings. 

Phosphor   Bronze   Smelting   Co.,    Philadelphia,    Pa. 
Castings,  riniabed. 

Franklin  Mfg.   Co.,  Syracuse,    N. 
Cement.   Cast  Steel. 

Clark   Cast  Steel  Cement   Co.,    Shelton,   Conn. 
Center  Grinders. 

Heald  Mch.   Co..   Worcester,  Mass. 

Hisey-Wolf    Mch.    Co..    Cincinnati,    O. 

Mueller  Mch.  Tool  Co., 

Trump  Bros.   Mch.    Co., 
Centering  Machines. 

Niles-Bement-Pond  Co., 

Pratt  &  Whitney  Co., 

Springfield  Mch.   Tool   Co..   Springfield.  O. 

D.  E.   Whiton  Mch.  Co.,  New  London,  Conn, 
ChainB. 

Diamond   Chain  &  Mfg.   Co.,    IndiaDapolis,   Ind. 

Jeffrey  Mfg.  Co.,   Columbus,  0. 
Chains,  Driving. 

Diamond   Chain  &  Mfg.    Co.,    Indianapolis,   Ind. 

Link   Belt  Co.,   Philadelphia,  Pa. 

Morse  Chain  Co.,   Ithaca.  N.   Y. 

Whitney  Mfg.  Co.,  Hartford,   Conn. 
Chain  Blocks,  Differential,  Duplex  and  Triplex. 

Yale  &  Towne  Mfg.   Co.,    New   York. 
Chucks. 

T.    R.    Almond  Mfg.   Co.,   Brooklyn,    N.   Y. 

R.   H.   Brown  &  Co..   New  Haven,   Conn. 

Cushman  Chuck  Co.,  Hartford,  Conn. 

Hoggson  &  Pettis  Mfg.   Co.,  New  Haven,  Conn. 

E.  Horton  &  Son  Co.,  Windsor  Locks,  Conn. 
Jacobs  Mfg.  Co.,   Hartford,  Conn. 

Morse  Twist  Drill  &  Mch.   Co.,   New  Bedford. 

National  Twist  Drill  &  Tool  Co.,  Detroit,  MIcb. 

Niles-Bement  Pond  Co.,   New  York. 

Norton  Grinding  Co.,   Worcester,  Mass. 

Pratt  Chuck  Co..   Frankfort,   N.    Y. 

Francis  Reed  Co.,   Worcester,  Mass. 

Skinner  Chuck  Co.,   New  Britain,  Conn, 

Standard  Tool  Co.,   Cleveland,  0, 

I'niiiii    Mfg.    Co.,    New   Britain,    Conn. 

Walker,    O.   S.,   &  Co.,   Worcester,    Mass. 

Westcott  Chuck  Co.,  Oneida,   N.   Y. 

D.    E.    Whiton  Mch.    Co..    New  London.   Conn. 

Whitney  Mfg.   Co.,   Hartford,   Conn. 
Clutches,   Friotion. 

Akron  Clutch  Co.,   Akron,  O. 

H.    W.   Caldwell  &  Son  Co.,   Chicago.   lU. 

Wood's  Sons,  T.   B.,  Co.,  Chambersburg.   Pa. 
Clutches,  Hagnetio. 

Cutler-IIammer   Clutch    Co.,    Milwaukee,    Wis. 

Elec.   Controller  &  Supply  Co..  Cleveland,   O. 
Cold  Saw  Cuttiug-off  Maobinea. 

Birdsboro  Steel  Fdry.  &  Mch.  Co..   Blrdsboro,   Pa. 

John  T.   Burr  &  Sons.  Brooklyn,  N.  Y. 

Cochrane-Bly  Co.,   Rochester.   N.  Y. 

Espen-Lucas  Mch.   Co.,   Philadelphia,  Pa. 
Controllers. 

Crocker- Wheeler  Co.,  Ampere,   N.   J. 

Elec.  Controller  &  Supply  Co.,  Cleveland.  O. 
Core   Ovens. 

S.   Ol»ermayer  Co.,   Cincinnati,  O. 
Couplings. 

W.   P.    Davis  Mch.   Co..    Rochester,    N.    Y. 

Wood's  Sons,   T.   B.,   Co.,  Chambersburg,   P«. 
Countershafts, 

Norton  Grinding  Co.,   Worcester,  Mass. 
Cranea. 

Box,    Alfred,   &   Co.,    Philadelphia,   Pa. 

Brown  Hoisting  Mchy.   Co.,   Cleveland,  O. 

Curtis  &  Co.  Mfg.  Co.,  St.  Louis,  Mo. 

Detroit  Engineering   Works,   Detroit,  Mich. 

Franklin  Portable  Crane  &  Hoist  Co.,  FrankllD. 

Frevert  Mchy.   Co..   New  York. 

General  Pneu.   Tool  Co.,   Montour  Falls,   N,   Y. 

Manning,    Maxwell   &   Moore.    Inc.,    New   York. 

Maris  Bros.,    Philadelphia,   Pa. 

Nicolls,   W.   S.,   New  York. 

Niles-Bement-Pond  Co.,   New  York. 

Northern   Engineering  Wks.,   Detroit,  MIcb. 

S.   Obermnyer  Co..   Cincinnati,  O. 

Pawling    &    Harnischfeger,    Milwaukee,    Wis. 

Wm.    Sellers  &   Co.,    Inc.,    Philadelphia,   Pa. 

Shaw  Electric  Crane  Co.,   Muskegon,   Mich. 
Crank  Shaft  Turning  Lathe. 

Tlndel-Morris  Co.,   Eddyatone,   Pa. 
Crucibles. 

McCullough-Dalzell  Crucible  Co.,    Pittsburg.   Pa. 

S.   Obermayer  Co..   Cincinnati,  O. 
Cupolas. 

Northern  Engineering   Wks.,   Detroit,    Mich. 

S.   Obermayer  Co.,   Cincinnati.  O. 
Cuttiug-off  Machines. 

Cochrane-Bly  Co.,   Rochester,  N.  Y. 

W.   P.   Davis  Mch.   Co.,   Rochester,  N.  Y. 

Espen-Lucas    Mch.    Wks..    Philadelphia,    Pa. 

Fox   Mch.   Co.,   Grand  Rapids,   Mich. 

Hurlbut-Rogers   Mch.    Co. ,    So.    Sudbury,    Mass. 

Newton   Mch.   Tool    Wks..    Inc.,    Philadelphia.    Pa. 

Niles-Bement-Pond  Co.,   New  York. 

Pratt  &  Whitney  Co.,  Hartford,   Conn. 

Wm,    Sell:;rs  &   Co.,    Inc.,    Philadelphia,    Pa. 

Vaudyck.  Churchill  Co.,  New  York. 

Warner  &  Swasey  Co.,  Cleveland,  O. 
Cut  Meters. 

Warner   Instrument  Co.,   Belolt,   Wis. 
Diamond  Tools. 

Dickinson,  Thos.  L..    New  York, 
Dies.      (See  Taps  and   Dies.) 
Die  Heads,    Self-Opening  and  Adjustable. 

Geometric  Tool   Co.,   New  Haven.    Conn. 

Ideal  Opening  Die  Co.,  New  York. 

Modern  Tool  Co..  Erie,  Pa. 
Die   Stocks.      (See   Pipe   Cutting   Tools.) 
Dowel  Pins,  Brass. 

The   WInkley   Co..   Detroit,   Mich. 

For  Alphabetical   Index,   see  Page  36. 
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Cladultled  Index  to  Advts.  (Continued). 

Drafting    MtlohiDO. 

1  iilMisiil    Drafting   Met).    Co.,   Clovelliud.   O. 
DrawitiK  Tibial. 

i;iik;oin>   Uletzgen  Co.,    Chtpago,    111. 

Krltn   &   CiHldi-l   Mfg.   Co.,    (iraml    lliiplds,    Ulch. 

i\»Mi(ffi   &    ICssiT  Co.,    New   York. 
Drawing  Outfit!, 

hUi^tMit'  i>ietzgen  Co.,  Chtcngo,   111. 

Kouffe    i^t  Euaer  Co.,  New  York. 
Drill  Griuders, 

Uenlil   Moll.   Co.,   Worcoflter,  Moss. 

I'rott  &   Wbltnvy  Co..   Hartford,  Conn. 

Wai.    Si'llers  &   Co.,    Inc.,    I'lillailolphin,    Ta. 

Wlliuartti  &   Monuau  Co.,   (Iriintl    llapids,   Mich. 
Drilli,  Rook. 

Ingorsoll-Knnd  Co.,   New   York. 
Drills,   Twist. 

Boker,    Hermann,   &  Co.,    New   York   and   Chicago. 
Cleroland   Twist    Drill   Co..    Cleveland,    O, 
Detroit  Twist  Drill  Co.,  Detroit,  Mich. 
Morse  Twist  Drill  &  Mch,   Co.,    New  Bedford. 
National  Twist   Drill   &  Tool   Co.,    Detroit,   Mich. 
Pratt   &   Whitney   Co.,   Hartford,   Conn. 
Standard  Tool  Co.,  Cleveland,   O. 
Syracuse  Twist  Drill  Co.,   Syracuse,   N.   Y. 
Three   Rivers  Tool  Co.,  Three  Itivera,   Mich. 
Whitman   &   Barnes   Mfg.    Co.,    Chicago,    111. 
Drilling  Machines,  Radial, 

Auieriean  Tool   \\'ks.   Co.,   Cincinnati,  0. 
Blckford    Drill    &   Tool    Co.,    Cincinnati,    0. 
Detrick    &    Harvey    Mch.    Co.,    Baltimore,    Md. 
Dreses  Mch.   Tool  Co.,   Cincinnati,  O. 
Hamilton   Mch.   Tool  Co.,   Hamilton,   0, 
Hill.   Clarke  &  Co.,   Inc.,   Chicago,   111. 
Mueller  Mch.  Tool  Co.,  Cincinnati,  O. 
Nlles-Bcment-Poud   Co.,    New   York, 
Prentice   Bros.   Co.,  Worcester,    Mass, 
Western  Mch.   Tool  Works,   Holland,  Mich. 
Drilling  Machines,  Upright, 

American   Tool   Wlis.   Co.,   Cincinnati,   0, 

Baker  Bros.,  Toledo,  O. 

B.    F.   Barnes  Co.,   Rockford,   111. 

W.    F.    &  J.   Barnes   Co.,    Rockford,   HI, 

B,   Q.    Barr,   Worcester,   Mass. 

Baush  .Mch.  Tool  Co.,  Springfield,  Mass. 

Betts  Mch.   Co.,   Wilmington,   Del. 

Blckford  Drill  &  Tool  Co.,   Cincinnati,  0. 

Burke  Mchy.  Co.,  Cleveland,  O. 

Cincinnati  Mch.  Tool  Co.,   Cincinnati,   O. 

Detrick  &   Harvey  Mch.   Co.,   Baltimore,   Md. 

Dreses  Mch.  Tool  Co..  Cincinnati,  0. 

Fox  Mch.  Co.,  Grand  Rapids,  Mich. 

Gould  &  Eberhardt,   Newark,   N.  J. 

Hamilton   Mch.   Tool  Co.,   Hamilton,   O. 

Henry   &   Wright   Mfg.   Co.,   Hartford,   Conn. 

Knecbt  Bros    Cu..   Cincinnati,   0. 

Mechanics  Machine  Co.,   Rockford,   111. 

Mitts  &  Merrill,  Saginaw,  Mich. 

Mueller  Mch.  Tool  Co.,   Cincinnati,   0. 

National  Separator  &  Mch.  Co.,  Concord,   N.  H. 

New  Haven  Mfg.   Co.,  New  Haven,  Conn. 

NUes-Bement-Pond  Co.,   New  York. 

Pawling   &   Harnlschfeger,    Milwaukee,    Wis. 

Pratt    &    Whitney    Co.,    Hartford,    Conn. 

Prentice  Bros.  Co.,   Worcester,   Mass. 

A.  E.   Quint,  Hartford,   Conn. 
Francis  Reed  Co.,   Worcester,  Mass. 
Sellers,   Wm.,  &  Co.,   Inc.,   Philadelphia,   Pa. 
Sibley  Mch,  Tool  Co.,  So.   Bend,  Ind. 
Slate,   Dwigbt,    Mch.   Co.,   Lowell,  Mass. 

J.   G    Snydei   &  Son,  Worcester,   Mass. 

Superior  Mch.  Tool  Co.,  Kokomo,   Ind. 

Taylor  &  Fenn  Mch.   Co.,  Hartford,  Conn, 

United  States  Elec.   Tool  Co.,   Cincinnati,   O, 

Western  Mch.  Tool  Works,   Holland,  Mich. 

Wiley   &   Russell  Mfg.    Co.,   Greenfield,   Mass. 

Whitcomb-Blalsdell   Mch.   Tool   Co.,   Worcester. 
Prilling    Machines,    Portable,    Eleotrical    Driven. 

Chicago  I'neu.   Tool  Co.,  Chicago,   111. 

Cincinnati  Elec.  Tool  Co.,  Cincinnati,  0. 

Clark,  Jas.,  Jr.,  &  Co.,   Louisville,   Ky, 

Dallett,  Thot.  H.,  Co.,  Philadelphia,  Pa. 

Hisey-Wolt   Mch.    Co.,    Cincinnati,   O. 

Nlles-Bement-Pond  Co.,   New   York. 

Stow  Flexible  Shaft  Co.,  Pblladelpbia,   Pa. 

United   States  Elec.    Tool   Co.,    Cincinnati, 

Van  Dom  mectrlc  &  Mfg.   Co.,  Cleveland, 
Drying  Oven4, 

Stelner,  B.   B.,  Newark,  N,  J. 
Dynamos. 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 

Eck  Dynamo  &  Motor   Wks.,   Belleville,    N, 

General  Electric  Co.,  Schenectady,   N.   Y. 

Rldgway  Dynamo  &   Engine  Co.,   Rldgway, 

Bobbins  &  Myers  Co.,   Springfield,  O. 

B.  F.   Sturtevant  Co.,  Hyde  Park,   Mass. 
Western  Electric  Co.,   Chicago,   111. 
Westlnghouse  Elec,  &  Mfg.  Co.,   Pittsburg,  Pa. 

Electrotypers. 

Lovejoy  Co.,   New  York. 
Elevators,  Hydraulio, 

Rldgway  &  Son.   CoateavIIle,  Pa. 
Emery  and  Corundum  Wheels. 

Abrasive  Material  Co.,   Philadelphia,   Pa. 

Bridgeport   Safety    Emery    Wheel   Co.,    Bridgeport. 

Safety  Emery   Wheel  Co.,   Springfield,  O. 

Star  Corundum  Wheel  Co.,  Ltd.,   Detroit,  Mich. 

Sterling  Emery  Wheel  Mfg.   Co..  Tiffin,  O. 

Vltrltted    Wheel   Co..   Westaeld,    Mass. 
Emery  Wheel  Dresser, 

Geo.   H.  Calder,   Lancaster,  Pa. 

Desmond. Stepban  Mfg.   Co.,   Urbana,   0. 

Dianioiid  .Saw  &  .Stamping   Wka.,    Buffalo,    N.    Y, 

T.    L.    Dickinson,    New   York. 

luteniiitional   Specially   Co.,    Detroit,    Mich. 

Morton   Mfg.   Co.,   Muskegon  Heights,  Mich, 

Sherman   Mfg.  Co.,   Detroit,   Mich. 

Stanilnnl   Tool  Co.,  Cleveland,   O. 
Engines, 

.Vnieiican   Blower  Co.,    Detroit,   Mich. 

New   Britain   Mch.   Co.,    New   Britain,   Conn. 

Ridgwuy    Dynamo   &    Engine   Co.,    Rldgway,    Pa. 

B.   F.  Sturtevant  Co.,   Hyde  Park,   Mass. 

For  Alphabetical   Index,  see  Pago  80. 
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THE  average  shop  man  can  run  his  lathe,  follow  his  pattern,  cut  his  die,  or 
construct  his  particular  piece  of  machinery  ju.st  as  well  as  hi.s  "boss"— yet 
he  may  plod  along  for  years  and  never  be  a  superintendent,  or  even  a  fore- 
man. Why  •?  Because  he  has  not  the  ability  to  meet  difficult  extraordinary 
situations.  He  cannot  direct,  yet  he  can  well  do  the  work  when  directed.  He 
has  lear -ed  all  he  can  in  the  shop,  yet  realizes  he  lacks  something-but  what  1 
Knowledge— the  knowledge  which  cannot  be  obtained  in  the  shop. 

fl  Theory  must  be  combined  with  practice  to  insure  the  greatest  results.  It  is 
tins  combination  which  distinguishes  the  superintendent  and  the  foreman. 
They  have  developed  their  minds  by  acquainting  themselves  witli  the  worked- 
out  theories  and  hints  of  the  leading  mechanical  experts  of  the  world,  and  by 
studying  the  methods  employed  by  thousands  of  other  progressive  concerns— 
anv  man  of  ordinary  ability  has  the  same  opportunity, 

CYCLOPEDIA 

MODERN  SHOP  PRACTICE 

q  The  greatest  mechanical  work  ever  published.      Largest— liandsomest—      /' 
most  complete.  Everything  explained  in  a  plain  and  easy  manner.    Com-      / 
piled  from  tlie  most  valuable  instruction  p£.pers  of  the  American  School       / 
of  Correspondence.  Consists  of  four  massive  volumes— each  nearly 
one  foot  high— 2,500  pages— 2,000  full  page  plates.    Large  type  „   , 

—easy   to  read— bound  in  red  morocco— marbled  tops -gold  '^'"",""^ 

stamped  titles  and  edges.  „  Handhook 

^  describing  o\-er 

^  '^      6o  of  our  reg  ular 
O    Engineering  Courses 
.C  I-REE  on  request. 


Half  Price  for  30  Days 


SPECIAL  PRICE,  $12.00 


REGULAR  PRICE,  $24.00 


Sent  express  prepaid.  If  it  meets  vourneeds,  send  $3.00  within 
one  week,  and  $S.iiO  a  month  for  live  months  thereafter.  We 
will  send  for  the  books  at  our  expense  if  you  do  not  care 
to  keep  them. 


American 
School  of  Correspondence 

■^^^^^^      CHICA.OO      i^^"" 


Please  send  set  Cyclope- 

C  dia    Modern     Shop     Practice 

for    week's    free     examination. 

I    will    send    $2     withm    a    week 

and  $2  a    month  until  $12  is  paid 

otherwise    I    will   notify  you  to    send 

for  the  books. 


Name., 
Address. .. 


SHEPARD  TROLLEYS 

TYPIFY  THE  TROLLEY  EXCELLENCES  OF 

Movability         Adaptability         Durability 

Shipment  from  stocic  of  I,  3  and  5-ton  sizes 

TKe  General  Pneumatic  Tool  Company 

General  Office  and  Works,  nONTOUR   FALLS,  N,  Y. 

Ni:W  YORK,  Sln>;er  lluMdini;.       riTTSlHiRr,.  MiHhe-.nov  lliilUHuK.       I'llll  .AIllM'l  IIA,  Slephon  CIrard  Uuildlni;. 


42 


MACHINEEY. 


September,  1907. 


DECREASE  YOUR  COST- 
INCREASE  YOUR  PROFITS. 

There's  many  a  dollar  wasted  in  your  foundry  in 
cleaning  cores  from  your  casings  when  the  use  of 
a  perfect  core  compound — 

Kantbebeat  Dry  Core  Compound- 
would  have  been  a  saving.  It's  cheaper  than  Flour, 
Rosin,  Oil  or  any  other  mixture  and  is  a  perfect 
substitute  for  them.  It  does  not  stick  to  the  core 
box,  it  has  little  tendency  to  bum,  therefore  issues 
but  little  smoke.  A  most  important  point  is  that 
"  Kantbebeat"  causes  the  cores  to  crumble  and 
practically  clean  themselves  from  the  casting.  We 
will  send  you  a  liberal  sample  if  you  write  men- 
tioning this  paper. 

THE    S.    OBERMAYER    CO. 

Cincinnati        CHicago  j    Pittsburg 

"EVERYTHING    YOU    NEED    IN    YOUR    FOUNDRY." 


A  Handy  Tool  for  Your  Bench  Drilling 

Just  attach  it  to  yom-  lamp  socket  and  it  is  ready  for  work.  It  drills 
from  0  to  I'j-iueh  metal,  has  a  speed  from  390  to  950.  We  will  ship  it 
to  you  on  trial,  and  if  you  don't  find  it  to  be  a  money-maker  send  it 
back  at  om'  expense. 


Type  H.  Grinder 

For  grinding;  Centers,  Cutters,  Reamers,  Dies, 
Rolls  and  Internal  and  Surface  Grinding  of  all 
kinds.  Set  in  Tool-post  of  Lathe,  Planer,  Shaper 
or  Milling  Machine. 


Patent  Applied  for. 


7  sizes  of  Drills 
0  to  3/16,  'X,  H.  'i.  34.  1,  1'4  in. 


The    United    States    Electrical    Tool    Company 

Cincinnati,  Ohio,  U.  S.  A. 


NOT  IN  A  TRUST. 

HAYES   FILE   CO.,     -       DETROIT,   MICHIGAN. 


Try  our  Special-Cut  LATHE  File. 
We  sell  direct  to  the  Consumer.  -  Write  for  prices  and  discounts. 


Classified  Index  to  Advts.  (Continued). 

Engines,   &aa.    Gasoline  and  Oil. 

Foos  Gas  Engine  Co.,  Springfleld,   0. 

Fobs  Gasoline   Engine  Co.,   Kalamazoo,  Mich. 

otto  Gas  Engine  Wks.,  Philadelphia,  Pa. 
Exhaust  Heads. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Factory  Equipment. 

Davis  Mfg.  Co..   Milwaukee,   Vi'is. 

Federal  Steel  Fixture  Co.,  Chicago.  111. 
Fans,  Exhaust,   Electric,  Ventilating, 

American  Blower  Co.,  Detroit.  Mich. 

Robbins  &  Myers  Co.,  Springfield,  0. 

B.   F.  Sturtevant  Co.,   Hyde  Park,  Mass. 
Files. 

American  Swiss  File  &  Tool  Co.,   Elizabeth,   N.  J. 

G.   &   H.    Harnett   Co.,   Philadelphia,   Pa. 

Hammacher,   Schlemmer  &  Co.,   New  Tork. 

Hayes  File  Co.,   Detroit,   Mich. 

Nicholson  File  Co.,  Providence,  R.   I. 

Reichhelm.   E.    P.  &  Co.,   New  York. 
Filing  Machines. 

Cochrane-Bly  Co.,  Rochester,  N.   T. 

Simplex  Mfg.  Co.,  New  York. 
Fillet  Cutters. 

Milwaukee  Foundry  Supply   Co.,   Milwaukee,    Wis. 
Fillet  (Leather). 

Butler,  A.   G.,  New  York. 

S.   Obermayer  Co.,  Cincinnati,  O 
Flasks. 

S.   Obermayer  Co.,  Cincinnati,  O 
Flexible  Shafts, 

Coates  Clipper  Mfg.  Co.,   Worcester,  Mass. 

Stow    Flexible   Shaft   Co..    Philadelphia,    Pa. 

Stow  Mfg.   Co..  Blnghamton,   N.   Y. 
Forges. 

Billings  &  Spencer  Co..   Hartford,   Conn. 

Buffalo  Deutal  Mfg.   Co.,   Buffalo,   N.  Y. 

Burke  Mchy.   Co.,   Cleveland,   O. 

B.    F.  Sturtevant  Co.,   Hyde   Park,   Mass. 
Forginga,  Drop. 

Billings  &  Spencer  Co.,   Hartford,  Conn. 

Hay-Budden  Mfg.   Co.,  Brooklyn,  N.   Y. 

Keystone  Drop  Forge  Wks.,   Chester,   Pa. 

Phosphor   Bronze   Smelting   Co.,    Philadelphia,    Pa. 

J.   H.   Williams  &  Co.,  Brooklyn,  N.  Y. 

Wyman  &  Gordon,   Worcester,  Mass. 
Forging  Machines, 

Acme  Machinery  Co.,  Cleveland,   0. 

National   Mchy.   Co.,   TItSn,   O. 

Scranton  &  Co.,   New  Haven,   Conn. 

Williams,  White  &  Co.,   Mollne,  III. 
Foundry    Facings,    Brushes,    Barrows,    Shovtlt,    Bsl- 
lows  and  Blowers. 

S.   Obermayer  Co.,   Cincinnati,  O. 
.     Passon,  J.   W..  &  Co.,  Philadelphia,  Pa. 

1.    D    Smith    Fdry.   Sup.    Co.,   Cleveland,   O. 
Foundry  Supplies. 

(ioklschmirtt   Thermit   Co..    New   York. 

Milwaukee  Foundry   Supply  Co.,   Miiwankee,   Wis. 

S.   Obermayer  Co.,   Cincinnati,  O. 

Paison,  J.   W..  &  Co.,   Philadelphia,  Pa. 

J.   D.   Smith   Filry.   Sup.    Co.,   Cleveland,   O. 
Friction  Cone  Pulleys. 

G.    F.   Evans.    Newton  Center,   Mass. 
Fuel  Economizers. 

B.  F.   Sturtevant  Co.,   Hyde  Park,   Mass. 
Furnaces,  Coal  Oil. 

Burke  Mchy.   Co.,   Cleveland,   0. 
Furnaces,  Gas. 

American  Gas  Furnace  Co.,   New  York. 

Chicago  Flexible  Shaft  Co.,  Chicago.    111. 
Furnaces,   Liquid  Fuel, 

Best,    W.    N.,   American  Calorific  Co.,    New   York. 
Gauges,   Surface,   Depth,   etc, 

Brown  &  Sharpe  Mfg.    Co.,   Providence,   E.   I. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 

John  M.    Rogers   Wks..    Gloucester   City,    N.   J. 

Sawyer  Tool  .Mfg.   Co.,    FItchburg,   Mass. 

J    T.   Slocomb  Co..   Providence,   R.   I. 

E.  G.  Smith  Co.,   Columbia,  Pa. 
L.   S.   Starrett  Co.,   Athol,   Mass. 
Wells    Bros.    Co.,    Greenlield.    Mass. 
J.   Wyke  &  Co.,  Boston,  Mass. 

Gears. 

Arthur  Co..   New  York. 

Hugo  Bllgram.    Philadelphia,   Pa. 

Boston  Gear  Wks.,   Norfolk   Downs,   Mass. 

P.  H.   Bultman  &  Co.,  Cleveland,  O. 

H.    W.  Caldwell  &  Son  Co.,   Chicago,   lU. 

Cullman  Wheel  Co.,  Chicago,   111. 

Eberhardt  Bros.   Mch.   Co.,   Newark,    N.  J. 

Foote  Bros.   Gear  &  Mch.  Co.,  Chicago,  III. 

Wm.   Ganschow  Co.,  Chicago,  111. 

Gieason  Works,   Rochester,   N.   Y. 

Gould  &  Eberhardt,   Newark,   N.  J. 

Grant  Gear  Works,   Boston,  Mass. 

Morse,    Williams  &   Co.,    Philadelphia,    Pa. 

New  Process   Raw  Hide  Co.,   Syracuse,  N.   Y. 

Philadelphia  Gear  Wks.,   Inc.,   Philadelphia,  Pa. 

Van  Dorn  &  Dutton  Co.,  Cleveland.  O. 

Werner  &   Plieiderer,  Saginaw,   Mich. 
Gear-Cutting  Machines. 

Becker-Bralnard   Milling   Mch.   Co.,    Hyde    Park. 

F.  H.   Bultman  &  Co.,  Cleveland,  O. 
Eberhardt   Bros.  Mch.   Co.,   Newark,   N.  J. 
Fellows  Gear  Shaper  Co.,  Springfield,   Vt. 
Gieason  Works,   Rochester,   N.   Y. 

Gould  &  Eberhardt,   Newark,   N.  3. 

P.att  &   Whitney  Co.,    Hartford,   Conn. 

Van  Dorn  &  Dutton  Co.,  Cleveland,  0. 

D.    E.    Whiton   Mch.   Co.,    New  London,   Conn. 
Gear  Planers,  Bevel. 

Gieason  Works,   Rochester,  N.  Y. 
Gear  Shapers. 

Fellows  Gear  Shaper  Co.,  Springfield,   Vt. 
Generators. 

Crocker-Wheeler  Co.,   Ampere,    N.   J. 

General  Elec.  Co.,  Schenectady,  N.   Y. 

Western  Electric  Co.,  Chicago,  III. 

Westingbouae  Elec.   &  Mfg.  Co.,   Pittsburg,   Pa. 

For  Alphabetical  Index,   see  Page  36. 
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N.   J. 


O. 


I'a. 
Mich. 


111. 


Gnphitt. 

Jo«.    Dlxoa  Crucible  Co..  Jersey  City, 

8.   Oliermayer  Co.,   Clneiniintl,  (). 
Orlndera,    Portable  Eleotrioal  Driven, 

Chicago  rueu.   Tool  Co..   ChlcuKo,   111 

Cllu-liiliBtl   Klcc.   Tool   Co.,   Ctucliiiiutl, 

Clark,  Jna.,  Jr.,  &  Co.,   I.ouIbvIUc.    Ky. 

ll.'iilil    Mih.    Co.,    Worcester,    MiiHS. 

IllBcy-Wolf   Mcli.   Co.,   Cincinnati,   O. 

DnltcJ  States  Klec.  Tool  Co..  Cincinnati,  0. 
Orlndinv  Machlntry. 

B.  F.    llanics  Co..   Rockforil,    111. 

W.    F.    &   J.    Ilarnes   Co.,    Uockford,    111, 
Bath   Crinder  Co.,    FItcbburg,    Mass. 
Becker-llralnnrd    MIlMnK    Mcli.    Co.,    Hyde    Park. 

C.  H.    Besly   &    Co.,    Chicago.    111. 

Bridgeport    Safety    Emery    Wheel   Co.,    UrldgeiKirt 

Brown  &   Sliarpe  Mfg.   Co..    Providence,    U.   I. 

Builders'   Iren  Foundry,   Providence,   R,  I, 

Diamond   Mch.   Co.,   Providence,   U.   1. 

Gould   &    Kberhnrdt,   Newark,   N.   J. 

Graham  Mfg.  Co.,  Providence,   II.    I. 

Hlsey-Wolf  Mch.  Co.,  Cincinnati,  O. 

Landls  Tool  Co..   Waynesboro,  Pa. 

Moilern   Tool  Co.,   Brie,    Pa. 

Ney,    It.    W.,   Kingston,   N.  T. 

Norton   Grinding   Co.,    Worcester,    Mass. 

Pratt   &    Whitney   Co.,    Hartford,    Conn. 

Ransom  Mfg.   Co.,   Osbkosh,   Wis. 

Safety    Emery    Wheel    Co.,    Sprluglield,    O. 

Saxon  Mch.  Co.,  Holyoke,   Mass. 

Sellers,    Wm.,    &  Co.,    Inc.,    I'hiladelphln, 

Star  Corundum   Wheel  Co.,   Ltd.,   Detroit, 

Stow   Flexible   Shaft  Co.,    Philadelphia,   Pa 

Stow  Mfg.  Co.,  Blnghamton,  N.  Y. 

Walker,  o.   S.,   &  Co.,   Worcester,   Mass. 

Whitney  Mfg.   Co.,   Hartford,   Conn. 
Grinding  Machinery,    Motor  Driven. 

Ransoni    Mft;.    Co..    Oshkosh,    Wis. 
Qrindingr  Machines,  Plain  Universal. 

Bath  Grinder  Co.,   FItchburg,   Mass. 

Brown  &  Sharpe  Mfg.   Co.,    Providence,   E.    I. 

Dayton  Mch.   &  Tool  Wks.,   Dayton,  O. 

Landls  Tool  Co.,   Waynesboro,   Pa. 

Nlles-Bement-Pond  Co.,   New   York. 

Norton  Grinding  Co.,   Worcester,  Mass, 
Hammers,  Power. 

Beaudry  &  Co.,   Inc.,  Boston,  Mass. 

Nlles-Bement-Pond  Co.,  New  York. 

Scraoton  &  Co.,   New  Haven,  Conn. 

Sellers,   Wm.,   &  Co.,   Inc.,   Philadelphia,   Pa. 

Williams,   White  &  Co.,   Mollne,  111. 
Hammers,  Power,   Steam  and  Drop. 

Beaudry  &  Co.,    Inc.,   Boston,   Mass. 

Bluings  &  Spencer  Co.,   Hartford,   Conn. 

E.    W.   Bliss  Co.,   Brooklyn,   N.   Y. 

Bradley,   C.   C,   &  Son,   Syracuse.   N.   Y. 

Chambersburg  Engineering  Co.,  Chambersburg,  Pa 

Dlenelt  &   Eisenbardt,   Philadelphia,   Pa. 

Merrill  Bros.,   Brooklyn,   N.   Y. 

Nlles-Bement-Pond  Co.,   New  York. 

Parker  Hoist  &   Mch.   Co.,  Chicago, 

Scranton  &  Co.,    New   Haven,   Conn. 

Toledo  Jlch.  &  Tool  Co.,   Toledo,  O. 

Waterbury-Farrel   Fdry.    &    Mch.    Co. 

Williams,   White  &  Co.,  Mollne,  111. 
Handles,  Machine  Tool, 

Cincinnati  Ball  Crank  Co.,  Cincinnati, 
Hardening  and  Tempering, 

American  Gas   Furnace  Co.,   New  York. 

Chicago  Flexible  Shaft  Co.,  Chicago,   111. 

Goes  Wrench  Co.,   Worcester,   Mass. 
Heading,  Upsetting  and  Forging  Machines, 

Acme  Machinery  Co.,   Cleveland,  0. 

AJax  Mfg.   Co.,   Cleveland,  O. 

Bliss,    E.    W.,   Co.,    Brooklyn,    N.   Y. 

Brown,    H.   B.,   Co.,   East   Hampton,    Coim. 

National  Mchy.  Co.,  Tiffin,  O. 

Nlles-Bement-Pond   Co.,    New   York. 

Sellers,    Wva..    &   Co.,    Inc.,    Philadelphia,    Pa. 

Williams,    White  &   Co.,   Mollne,    111. 
Heating   and   Ventilating,    Dust   Collecting   Syatema. 

American  Blower  Co.,   Detroit,   Mich. 

Jeffrey  Mfg.   Co.,  Columbus,   O. 

B.   F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
Heating  Machines. 

American   Gas  Furnace  Co.,   New  York. 

Chicago  Flexible  Shaft  Co.,  Chicago,   111. 
Heaters, 

American  Blower  Co.,  Detroit,  Mich. 

Jeffrey  Mfg.   Co.,   Columbus,  O. 

B.   F.   Sturtevant  Co.,   Hyde  Park,  Masg. 
Heaters,  Feed  Water, 

Stewart    Heater  Co.,    Buffalo,    N.    Y. 
Hoigta. 

Volncy   W.    Mason  &  Co.,   Providence,    K.    I. 

Nlles-Bement-Pond  Co.,   New   York. 

J.   D.   Smith  Fdry.  Sup,   Co.,   Cleveland,  O. 
HoiBta,  Chain. 

Harrington,  Edwin,  &  Son,  Inc.,  Philadelphia,  Pa. 

Nlles-Bement-Pond  Co.,   New  York. 
Hoists,  Eleotric, 

Box,   Alfred,  &  Co.,  Philadelphia,   Pa. 

Chicago  Pneumatic  Tool  Co.,  Chicago,   111. 

General  Pneumatic  Tool  Co.,  Montour  Falls,  N.  Y. 

Nlle»-Bement-Pond  Co.,   New  York. 

Northern  Engineering  Wks.,  Detroit,   Mich. 

Pawling   &    Harnlschfeger,    Milwaukee,    Wis. 

Yale  &  Towne  Mfg.   Co.,   New   York. 
Hoists,  Fneumatio, 

Curtis  &  Co.   Mfg.   Co.,  St.   Louis,   Mo. 

General  Pneumatic  Tool  Co.,  Montour  Falls,  N.  V. 

Independent   Pneumatic  Tool   Co.,    Chicago,    HI. 

Ingersoll-Itand  Co.,  New  York. 

Northern   Engineering   Wks.,   Detroit,   Mich. 
Stow   Flexible  Shaft  Co.,  Philadelphia.   Pa. 
Hydraulic  Machinery, 

Burroughs,  Charles,  Co.,   Newark,  N.  J. 
ChamberHburg  Engineering  Co.,  Chambersburg,  Pa. 
Nllea-Henient-Pond  Co.,    New   York. 
Waterbury-Farrel    Fdry.    &   Mch.    Co.,    Waterbury. 
Watson-Stlllninn   Co.,    New  York. 
Williams,    White   &   Co.,    Mollne,    111, 

For  Alphabetical  Index,   see  Page  30. 
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PRACTICAL  BOOKS  -YOU  SHOULD  HAVE 

AMERICAN    STEEL   WORKER. 

Kv  h.  R.  M.\KKiiAM.  The  standard  work  on  hardunint;,  tumpcrinK  and  annealinR  steel 
<>t  all  kimls.  hhowsjust  how  to  secure  best  results  in  anv  case  that  comes  alonit  How  to 
make  and  use  tuniaces  ami  case  harden  ;  h,fw  to  liamlle  Ingli  spec<l  steel  and  bow  to  tem- 
per tor  all  classes  of  work,     .Second  edition.    .-ll.'IpaK'es.  p^ice    $2,50. 

MACHINE   SHOP   ARITHMETIC. 

11  ,,,I,^,*i,'^""''i^"'"'""l''?"'\-  ''"''■'*  ''^  """^  "''  ""^'  '""""^  popular  mechanical  books  in  print ;  over 
11,1  no  have  been  sold.  It  takes  up  such  calculations  as  are  likely  to  come  up  in  the  slioo 
and  shows  how  each  step  is  taken.    Shows  how  to  make  formulas  as  well  as  to  use  them 

lakes  up  screw  cutting  in  such  a  way  that  any  thread  can  be  calculated  on  any  lathe! 

lulls  abotit  tap  drills,  pipe  threads,  weight  ot  metals,  metric  system  and  many  other 
thinsfs.     l.!l  pages.  p  /     -g 

CAS,   GASOLINE   AND   OIL   ENGINES.  ^""'^oc. 

Hir  (tARIkvkk  D.  Hisuox,  M.  Iv  Just  issued.  Kith  editi.m.  Us  4m  pages  are  brimful 
ot  information  for  every  one  interested.  Explosive  motors  for  stationary,  marine  and 
vehicle  power  arc  fully  treated,  together  with  illustrations  of  their  parts  and  tabulated 
sizes,  also  their  care  and  running  arc  included.  Electric  ignition  by  induction  Coil  and 
Jump  .Sparks  are  fully  explained  and  illustrated,  including  valuable  information  on  the 
testing  tor  economy  and  power  and  the  erection  of  power  plants.  Illustrated  bv  .'iSl 
engravings.  i'  p^j^^^  ^2.50. 

HENLEY'S   TWENTIETH   CENTURY    BOOK    OF    RECIPES, 
FORMULAS   AND    PROCESSES. 

The  most  valuable  Teclinoohemical  Receipt  Hook  published.  Containing  over  10  000 
selected  scientific,  chemicals,  technological  and  practical  receipts  and  processes,  including 
hundreds  of  so-called  trade  secrets  for  every  business.    600  pages.  Price,  $3,00. 

CHANGE   GEAR    DEVICES. 

•  *  By  Oscar  E.PERRiGO.  A  book  for  every  designer,  draftsman  and  mechanic  who  is 
interested  in  feed  changes  for  anv  kind  of  machines.  This  shows  what  has  been  done  and 
how.  Crives  plans,  patents  and  all  information  that  you  need.  Saves  hunting  throueh 
patent  records  and  reinventing  old  ideas.    A  standard  work  of  reference.    88  pages 

BEVEL   GEAR   TABLES.  P'-$,.oo. 

By  D.  AG^NOSTROM.  A  new  book  that  will  at  once  commend  itself  to  mechanics  and 
drattsttien.  Does  away  with  all  the  trigonometry  and  fan?v  figuring  on  bevel  gears  and 
makes  it  easy  for  any  one  to  lay  them  out  or  to  make  them'just  right.  There  are  3«  full 
page  tables  that  show  every  necesbary  dimension  for  all  sizes  or  combinations  you're  apt 
to  need.  No  puzzling,  figuring  or  guessing.  Gives  placing  distance,  all  the  angles  (includ- 
ing cuttmg  angles)  and  the  correct  cutter  to  use.  A  copy  of  this  prepares  you  for  anv- 
thing  in  the  bevel  gear  line.  Price  $  I  00 

ENGINEERS   ARITHMETIC. 

By  COLVIN-Cheney.  Contains  the  foundatic.n  principles  involved  in  making  such  cal- 
culations as  come  into  the  practical  work  of  the  stationary  engineer.  Price,  50c. 

THE    ECONOMICS  OF   MANUAL  TRAINING. 

By  PROF.  Louis  Rouii.liox.  The  only  book  that  gives  just  the  information  needed 
by  all  interested  m  manual  training,  regarding  buildings,  equipment  and  supplies.  .Shows 
exactly  what  is  iieeded  for  all  grades  of  work  from  the  Kindergarten  t®  the  High  and 
Normal  School.  Gives  itemized  lists  of  evervthing  needed  and  tells  just  what  it  ought  to 
cost.    Also  shows  where  to  buy  supplies.  •;  Price,  $2.00 

EMINENT    ENGINEERS. 

By  D  WIGHT  GODDARD,  .A.n  intensely  interesting  accouQt  of  the  achievements  of  thirtv- 
two  of  the  world's  best  known  engineers.  Free  from  tiresome  details  and  giving  iust  the 
facts  you  want  to  know  in  an  entertaining  manner.  Portraits  are  given  (manv  of  them 
rare),  and  the  book  is  an  inspiration  for  both  old  and  young.  Price   $>.50. 

BOILER   CONSTRUCTION. 

By  P.  B  Kleinhans.  A  practical  explanation  of  the  best  modern  methods  of  boiler 
construction  from  the  laying  out  of  sheets  to  the  completed  boiler.  431  pages  fully  illus- 
trated. v>^i^„    ta  no 

PRACTICAL   PERSPECTIVE.  P"ce,  $3.00. 

By  Frank  Richards,  .Associate  Editor  of  .American  Machinist.  A  new  book  telling  in 
the  plainest  kind  of  language  just  how  to  make  perspective  drawings,  that  are  useful  in 
the  shop.  p.       50 

A   NEW   SKETCHING   PAPER.  thrice,  50c. 

For  making  drawings  and  sketches  in  isometric  perspective.  Every  one  having  to 
make  drawings  can  use  this  paper  to  advantage.  Price  in  pads  of  40  sheets  C"  x  9"  25c  . 
in  pads  of  40  sheets,  9"  X  13",  SOc.i  loose,  per  40  sheets,  12"  X  18",  $(.00.  '  ' 

A   MODERN    BATTLESHIP   CHART. 

Shows  all  details  of  latest  War  Ves.sels,  everv  part  numbered  and  named     88  .x  44" 

Mailed  in  a  tube.  r>_;..„ '  co„ ' 

THE    AMERICAN    ENGINEER.  i'r.ce.soc. 

By  W.  E.  Crane.  Contains  a  mine  of  information  on  all  the  practical  points  that  come 
up  in  every  day  work  in  connection  with  engines,  boilers  and  their  accessories.  Price,  $2.00. 

SPECIAL  25   CENT  BOOKS. 

TURNING   AND    BORING    TAPERS. 

r.    Shows  just  how  to  turn  or  bore  tapers  in  the  lathe,  either  with  boring  bar 
'ii;°y„'°  '^"'  taper  threads  ;  how  to  turn  taper  cylinder  heads  on  a  boring 

Price,  25c. 


By  COLVIN. 
or  without  one ; 
mill  and  other  points. 

DRAFTING    OF   CAMS. 

Every  mechanic  is  interested  in  Cams  and  this  shows  just  how  to  lay  them  out  for  anv 

kind  of  work  you  may  have.     There  is  more  real  information  in  this  little  book  th-m  in 

others  which  cost  more.  p,i„   toe, 

COMMUTATOR   CONSTRUCTION.  t'"«,$25c. 

By  Baxter.    The  business  end  ot  anv  dynamo  or  motor  is  of  the  direct  current  tvpe 

is  the  commutator.    This  shows  the  different  methods  of  constructing  them  and  how  thev 

can  be  repaired.  p,.;-.,   ok 

THREADS  AND  THREAD  CUTTING.      ^'"ce,25c. 

By  COLVIN-Starel.  There  are  many  p.iints  about  thread  cutting  that  vounger  ma- 
chinists are  glad  to  know  about.  This  shows  how  thev  arc  put  in  the  lathe  and  with  a  hob 
Also  touches  on  Thread  Milling.  Price  25c' 

BRAZING   AND  SOLDERING. 

By  Horart.  The  only  book  that  shows  you  just  how  to  handle  anv  job  of  brazing  or 
soldering  that  comes  along;  tells  you  what  mixture  to  use,  how  to  make  a  furnace 'if  vou 
need  one.    Full  of  kinks,  p  1,.-   -ic 

WIRING    A   HOUSE.  t-r.cc,  ^bc. 

By  Pratt.  Shows  a  house  alreadv  built  ;  t.lls  just  how  to  start  about  wiring  it  ■ 
where  to  begin  ;  what  wire  to  use  ;  how  to  run  it  according  to  Insurance  Rules  •  in  fact 
just  the  information  you  need.  Price  $25c 


^S^'Sfcciat  circular  q/llKse  Iwoks  stnl  an  rLpitsl.  Oj'^l'iy  o/ I/use  /v«il-s  sent  /■icfuM  0,1  rtcci/'l  ,</ fvic<. 

^J'Our  Cittai^t;iiC  a/'/r,icliCttl  !ioof:s  sent  an  request,    ticnu'/ar  tt. 

Norman  W.  Henley  &  Son,  132  Nassau  St.,  New  York 
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MACHINERY. 


September,  1907. 


Nobody  has  yet  "known  it  all" — we  don't  claim  to, 
not  by  a  long  way,  but  we  do  know  a  good  deal  about 

"  How    to    Case-Harden,    Color    and 
Anneal  with  Granulated  Raw  Bone." 

We  have  put  the  facts  together  in  a  little  book  bearing  this  title,  which 
you  may  find  useful  if  you  are  interested  in  this  line  of  work.  It  is  a  simple, 
practical  and  comprehensive  treatise  in  condensed  form,  and   the  book 


will  be  sent  to  you  free 


iBlmili^*  on  receipt  of  your  address. 


THE     ROGERS    &     HUBBARD     COMPANY 
lo  High  Street     -       -       -       -       Middletown,   Connecticut 


TRADE       MARKS 

REC.U-S.PAT.OFF. 


Acrm^-  The  Phosphor  Bronze  SmeltingCo.Qmited, 

^  2200  WASHINGTON  AVE.,PHILADELPHIA. 

\  "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

'  INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

\  — DELTA   METAL 

N^  CASTINGS,  STAMPINGS  and  FORCINGS 

o*l^''o'll      ORIGINAL  AND  SoLeMAKERS  IN  THE    U.S^ 


Of  what  value  is  your  opinion  of  high-speed  steel,  if 
you  have  not  tried 

BELLER'S  Alloy  fligli=Speed  Tool  Steel 

WRITE    FOR    CATALOGUE 

HELLER  BROTHERS  CO.,  NewarK,  N.  J. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

is  yet  unexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
eral machine  shop  use. 


JESSOP'S  "ARK"  HIGH  SPEED  AIR  BARDENWfl 
STEEL 

gives  marvelous  results — ^heavy  cuts— at  rapid 
speed ;  cannot  be  burned. 


__.  _  >in.    c>  w    ij        Manufactory,  Sheffield,  England. 

Wm.  JeSSOp  <Si  Sons,  L-tO.,  Chlet  American  office,  PUohnSt.,  New  Vort 

Established  J774.  20  Highest  Exhibition  Awards. 


ASK  YOUR  DEALER  FOR  [UFK/N  STEEL  RULES 


WITH  READABLE  GHAuuATlONS 


The  64tli  graduations  on  this  rule  can  be  instantly  read.    We  make  a  full  line  and  every  rule 

guaranteed 

Made  by    THE fUFK/N ffULE QO.    Saginav.,  Mich.^U^S.A. 


Send  for  Catalog 


THE    LABGEST    MANUFACTURERS    OF   TAPES    AND    RULES    IN    THE    WORLD 

For  Sale  Everywhere 


MARK  YOU  R  roots 


L-SACKMANN 

19    CHCRRY  ST.    AKRON.    OHIO.. 


OUR  SPECIALTY, 

Automatic  Machinery 

makLg  Wood  Screws, 

A  O      /^         f      /^  HARTFORD. 

Asa    O.    V.-OOK   \^0,,    CONN.,  U.S.A. 


Classified  Index  to  Advts.  (Continued). 

Hydraulic  Tools. 

Birdsboro   Steel    Fdt7.    &  Mch.   Co.,    Blrdsboro,    P». 

Niles^Bement-Pond  Co..  New  York. 

Wataon-Stillman  Co.,   New  York. 
Indicators. 

Norton  Grinding  Co.,  Worcester,  Mass. 

L.    ?.    Starrett   Co.,   .\thoI,   Mass. 

R.    Woodman   Mfg.    &   Supply   Co.,    Boston.    Mass^ 
Injectors. 

Jenkins    Bros.,    New    York. 

Sellers.   Wm..    &   Co.,    Inc..   Philadelphia.    Pa. 

Jacks. 

Dlenelt  &  Etsenhardt,   Philadelphia,   Pa. 

Watson-Stillman  Co.,  New  York. 
JiffS, 

B.   P.  Fortln  Tool  Co.,  Woonsocket,   R.   I. 
Key-Seaters. 

Baker   Bros..   Toledo,   0. 

Barnes,    B.   F.,  Co.,   Rockford,  111. 

John  T.   Bnrr  &  Sons,   Brooklyn,   N.   Y. 

W.    P.    Davis  Mch.   Co.,    Rochester,   N.   Y. 

Morton   Mfg.   Co.,   Muskegon  Heights,  Mtcb. 

NUes-Bement  Pond  Co..   New  York. 
Lathes. 

American  Tool  Works  Co.,   Cincinnati,  O. 

Automatic  Mch.  Co.,   Bridgeport,   Conn. 

B.   F.  Barnes  Co.,   Rockford.   111. 

W,    F.    &   J.    Barnes   Co.,    Rockford,    111. 

Bradford  Machine  Tool  Co.,   Cincinnati,   0. 

Brown  &  Sharpe  Mfg.   Co.,   Providence,   R.   I. 

Bullard  .Mch.  Tool  Co.,   Bridgeport,  Conn. 

Champion  Tool  Works  Co.,   Cincinnati,   O. 

W.    P.   Davis  Mch.   Co.,   Rochester,    N.   Y. 

Detrlck  &  Harvey  Mch.  Co..   Baltimore,  Md.  • 

Fay  &  Scott,  Dexter,   Me. 

Fitehburg  Mch.   Wks.,   Fitchburg,   Mass. 

Flather  &  Co.,    Nashua,   N.   H. 

Garvin  Mch.  Co.,   New  York. 

Gisholt  Mch.  Co.,   Madison.  Wis. 

Gould   &   Eberhardt,    Newark,    N.   J. 

Greaves,    Klusman  &  Co.,    Cincinnati.   O. 

Hamilton  Mch.  Tool  Co.,   Hamilton,  O. 

Hendey  Mch.  Co.,  Torrlngton,  Conn. 

Jones  &  Lamson  Mch.    Co.,   Springfield.    Vt. 

R.    K.    Le    Blond   Mch.   Tool  Co.,   Cincinnati,   O. 

Lodge  &  Shipley   Mch.   Tool  Co.,    Cincinnati,   O. 

McCabe.   J.  J.,   New  York, 

New  Haven  Mfg.   Co.,    New  Haven,   Conn. 

Niles-Bement-Pond  Co.,   New  York. 

Potter  &  Johnston  Mch.   Co.,  Pawtnckef,   B.   I. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Prentice  Bros.   Co.,   Worcester,   Mass. 

F.   E.   Reed  Co.,  Worcester,  Mass. 

Rlvett  Lathe  Mfg.   Co.,    Brighton,  Mass. 

Rnbblns  Mch.    Co.,    Worcester,   Mass. 

Schumacher  &  Boye,  Cincinnati,  O. 

Sebastian   Lathe   Co.,    Cincinnati,   O. 

Sellers,    Wm.,    &   Co.,    Inc.,   Philadelphia,    Pa. 

Seneca   Falls  Mfg.   Co.,  Seneca  Falls,   N.   Y. 

Sloan  &   Chace  Mfg.    Co.,    Newark,   N.   J. 

Springfield  Mch.   Tool  Co.,  Springfield,  O. 

Stark  Tool  Co.,   Waltham,   Mass. 

Von  Wyck  Mch.   Tool  Co.,  Cincinnati,   O. 

Walcott  &  Wood  Mch.  Tool  Co.,  Jackson,  Mich. 

Waltham   Mch.   Wks.,  Waltham.  Mass. 

Warner  &  Swasey   Co.,   Cleveland,    O. 

Whitcomb-Blaisdell  Mch.   Tool  Co.,   Worcester. 
Lathe  and  Planer  Tools. 

Armstrong  Bros.    Tool  Co.,    Chicago,    111. 

Fairbanks  Co.,  Springfield,  O. 

R.   K.   Le   Blond  Mch.   Tool  Co.,   Cincinnati,  O. 

O.    K.   Tool  Holder  Co.,    Shelton,   Conn. 

Pratt  &  Whitney  Co..  Hartford,  Conn. 


Co.,  Springfield,   0 
Co.,   Greenfield, 


Wis. 


111. 

Mass. 


Western  Tool  &  Mfg. 

Wiley  &  Russell  Mfg. 
Lifting  Uagnets. 

Browning  Eng'r'g  Co.,  Cleveland,  0. 

Cutler-Hammer  Clutch    Co.,   Milwaukee, 

Elec.  Cont.  &  Supply  Co.,  Cleveland,  O. 
Lockers. 

Federal   Steel   Fixture   Co.,   Chicago,   111. 

Hart  &  Cooley  Co.,   New  Britain,  Conn. 
Lubrioants. 

C.   H.   Besly  &  Co.,   Chicago,   111. 

Joseph   DUon  Crucible  Co.,  Jersey  City,  N.  J. 
Machine  Keys. 

Morton  Mfg.  Co.,  Muskegon  Heights,   Mich. 

Olney  &  Wanln,  New    York. 

Standard  Gauge  Steel  Co.,   Beaver  Falls,   Pa. 
Machine  Shop  Fumitur«, 

Federal  Steel  Fixture  Co.,   Chicago, 

Mfg.    Equip.   &  Eng'rg  Co.,    Boston, 
Machinery  Dealers,  Domestic. 

Frevert   Mchy.   Co.,  New  York, 

J.  J.   McCabe,   New  York. 

Motch   &   Merryweather  Mchy.   Co.,    Cleveland,   O. 

Prentiss  Tool  &  Supply  Co.,   New  York. 

Toomey,  Frank,   Philadelphia,  Pa. 

Vandyck  Churchill  Co.,   New  York. 
Machinists'   Small  Tocls. 

Athol  Mch.   Co.,   Athol,   Mass. 

C.  H.   Besly  &  Co.,  Chicago,  111. 

Billings  &  Spencer  Co.,   Hartford,   Conn. 

Brown  &  Sharpe  Mfg.  Co.,   Providence,   R.   I. 

Hammacher,   Schlemmer  &  Co.,   New   York. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

John  M.   Rogers  Works,  Gloucester  City, 

Sawyer  Tool  Mfg.  Co.,  Fitchburg,  Mass. 

J.   T.   Slocomb  Co.,    Providence,    R.    I. 

B.   G.   Smith   Co.,    Columbia,    Pa. 

Standard  Tool  Co.,  Cleveland,  0. 

L.  S.  Starrett  Co.,   Athol,   Mass. 

Syracuse  Twist  Drill  Co..  Syracuse,   N.   Y. 

Weils   Bros.   Co.,    (4reeufield.    Mass. 

J.  Wyke  &  Co.,   Boston,   Mass. 
Mandrels. 

Cleveland  Twist  Drill  Co.,  Cleveland,  0. 

W.  H.   Nicholson  &  Co.,  Wllkesbarre,  Pa. 

Pratt   &  Whitney   Co.,   Hartford,   Conn. 

Standard  Tool  Co.,  Cleveland,  0. 

Western  Tool  &  Mfg.  Co.,  Springfield,  O. 

For  Alphabetical  Index,   see  Page  36. 
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Classified  Index  to  Aclvts.  tCoutinued). 


Ditrolt,  Mich. 
Hydo  Tark,  Masa. 


Moohtuiioal  Drot't. 

AiutTlcun   lllowiT  Co., 

11.    F.   Sturti'vaut  Co., 
MaUl. 

liolilHi'hmlilt  Thermit   Co..    Now   Yorl;. 

New   Km   Mfg.   Co..   Kiilnmii/.iHi,   Mich. 

Phosphor   Bronze   SmeltliiK    Co..    rblhuloTphla,    I'n. 

Uyerson,  Joseph  T.,   &  Son.   Chlcngo,    111. 
M«tal,    Anti-Friotion. 

Kyeraon.  Joseph  T.,  &  Son,   Chicago,   III. 
M«tal   Polish. 

tlofrmau,  CJeorge  W.,   luillauapolla,   Ind. 
Metal  Sawinff  Machines. 

Coehrane-lUj-    Co.,    Uochester,    N.   Y. 
Mlllinij:  Mftohinea. 

.-Vdtiuis  Co.,    Puluuine,    la. 

lieniuiin  &  Smith  Co..  rrovldence,  R.  I. 

Bocker-Braliiard  Milling  Mih.  Co.,   Dyde  Park. 

Burke   Mohy.   Co.,   Cleveland,   0. 

Cincinnati   Milling  Mch.    Co..   Cincinnati,  O. 

Fox   Meh.   Co.,   Grand  Rapids,    Mich. 

Garvin  Mch.   Co.,   New  York. 

Heudey   Mch.   Co.,   TorrlnKton,   Conn. 

Ingersoll   Milling   Mch.    Co.,    Uockford,    III. 

Kearney  &  Trecker,  Milwaukee,    Wis. 

Kempsmltb   Mfg.    Co.,   Milwaukee,   Wis. 

Knight,   \V.  B..  Mchy.  Co..  St.  Louis,  Mo. 

R.   K.   Le   Blond   Mch.  Tool  Co.,   Cluclunatl,   O. 

Newton   Mch.    Tool   Wks..    Inc..    Philadelphia,    Pa. 

Niles-Bement-Pond  Co.,   New   York. 

Owen   Mch.  Tool  Co.,   Springfield. 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 

Sellers,   Wm.,  &  Co.,   Inc.,   Philadelphia,   Pa. 

Slate.   Dwlght,   Mch.   Co.,   Hartford,    Conn. 

Waltham   Watch   Tool   Co..   Springdeld.    Mass. 

Whitney  Mfg.   Co.,  Hartford,  Conn. 
Milling  Cutters. 

Becker-Bralnard  Milling   Mch.   Co.,    Hyde  Park. 

Boker.    Hermann,   &  Co..   New   York  and   Chicago. 

Boston   Gear  Works,    Norfolk   Downs.   Mass. 

Brown  &  Sharpe  Mfg.   Co.,   Providence,   B.    I. 

Garvin   Mch.   Co.,   New  York. 

Morse  Twist   Drill  &  Mch.  Co..   New  Bedford. 

Pratt   &   Whitney  Co..   Hartford,   Conn. 

Standard  Tool  Co.,  Cleveland,  O. 

L.  S.  Starrett  Co.,   Athol,   Mass. 
Milling  Tools   (Hollow  Adjustahlo) . 

Geometric  Tool  Co.,   New  Haven,  Conn. 

Molding  Machines. 

S.   Obermayer  Co.,   Cincinnati,   O. 

Motors. 

SteCtcy  Mfg.  Co.,   Philadelphia,   Pa. 
Motors   (Electric), 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 

Eck  Dynamo  &  Motor  Wks.,  Belleville,   N.  J. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Jeffrey  Mfg.  Co.,  Columbus,  O. 

Lincoln  Motor  Works  Co.,  Cleveland,  O. 

Robblns  &  Myers  Co.,  Springfield,  0. 

B.  F.   Sturtevant  Co.,    Hyde   Park,   Mass. 
Western  Electric  Co.,  Chicago,  111. 
Wcstlnghouse  Elec.  &  Mfg.  Co.,   Pittsburg,  Pa. 

Name  Plates. 

Becker,   August.  Engraving  Co.,   Boston,    Mass. 
Sackmann,  W.  L.,   Akron,   O. 
Turner  Brass  Works,  Chicago,  111. 

Nozzles. 

McCullough-Dalsell   Crucible  Co.,    Pittsburg,    Pa. 
Nut  Tappers. 

Acme  Mchy.  Co.,   Cleveland,   O. 

National  Mchy.   Co..  Tlffln.   0. 
Oil  Cans. 

Delpbus  Mfg.  Co.,  Delphos,  O. 

Oil  Cups. 

Bay  State  Stamping  Co.,  Worcester,   Mass. 

C.  H.   Besly  &  Co.,  Chicago,   111. 

W.  M.  &  C.  F.  Tucker,  Hartford,   Conn. 

Wlnkley  Co.,   Detroit,  Mich. 
Oil  Hole  Covers. 

Bay  State  Stamping  Co.,  Worcester,  Mass. 

W.  M.  &  C.  F.   Tucker,   Hartford,   Conn. 

Wlnkley  Co.,  Detroit,   Mich. 
Oilless  Bearings. 

Arguto  Oilless  Bearing  Co.,   Philadelphia,    Pa. 
Oil  Stones. 

Xurton  Co..    Worcester,  Mass. 

Star  Corundum  Wheel  Co.,   Ltd.,   Detroit,   Mich. 
Packing. 

Houghton  B.   F.,  &  Co.,    Philadelphia,    Pa. 

Jenkins  Bros.,   New   York. 

New  York  Belting  and  Packing  Co.,   New  York. 
Patterns,  Wood  and  Metal, 

Penn  Pattern  Wks.,  Chester,  Pa. 
Pattern  Letters, 

Butler,  A.  G.,  New  York. 
Patents. 

Buruham,  Royal  E.,  Washington,  D.  C. 

Howson  &   Howson,   Philadelphia,    Pa. 

Macdonald  &  Macdonald.   New   York. 

Parker,  C.  L.,  Washington,  D.  C. 

Stevens.   Mllo  B.,   &  Co..   Washington.    D.   0. 

^Vhlttlesey,  Geo.  1'.,  Washington,  D.  C. 
Pattern  Shop  Equipment. 

Colburn   Mch.   Tool  Co..   Franklin,   Pa. 

Fox   Machine  Co.,   Grand   Kaplds,   Mich. 
Phosphorizers. 

McCullongh-Dalzell    Crucible   Co.,    Pittsburg,    Pa. 

Pipe-Cutting  and  Threading  Tools. 

Armstrong  Mfg.   Co.,   Bridgeport,   Conn. 

Bignall   &    Keeler   Mfg.    Co..    Edwnrdsviile.    111. 

Curtis  &  Curtis  ('o.,   Bridgeport,  Conn. 

Hart   Mfg.   Co.,   Cleveland,   O. 

Liiew   Mfg.   Co.,   Cli'Velund,   O. 

Merrell   Mfg.   Co.,   Toledo,   O. 

Murchey    Mcb,    &   Tool    Co.,    Detroit,    Mich. 

Pratt  &   Whitney  Co..   Hartford,   Conn. 

D.   Saunders'   Sons,    Yonkers,   N.   Y. 

For  Alphabetical   Index,   see  Pago  80. 
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WHY  RUN  THE  RISK 

OF 

Pouring  Defective  Castings 


\ 


when  our  Titanium  Thermit  Cans  will  purify  a  charge 
of  molten  iron  or  steel  in  the  ladle,  drive  out  the  ga.ses 
and  increase  the  fluidity  to  such  a  degree  as  to  make 
the  pouring  of  intricate  castings  an  easy  matter.  The 
systematic  use  of  these  cans  will  greatly  improve  the 
quality  of  your  output  and  enable  you  to  produce  cast- 
ings of  closer  grain  and  of  at  least  lo  per  cent,  increase 


in  strength. 


Write  for  Pamphlet  No.  ii;A. 


\ 


Goldschmidt  Thermit  Company 

90  West  Street,  New  York 

432-436  Folsom  Street,  San  Francisco 


/ 


Style  J  Reser- 
voir Oil  Cup. 


KE.EP  THE   OIL    CHANNELS  FREE 

and  your  machines  will  run  more  smoothly,  more 
accurately  and  last  twice  as  long. 

Winkley  Oil  Hole  Covers  and  Oil  Cups 

are  now  specified  for  most  high  grade  machines 
because  they  are  the  original  and  the  best. 
Dust-proof,  self-closing,  easily  cleaned  and 
adjusted.   Adapted  for  machinery  of  all  kinds. 

M  rite  for  booklet  "  Oiling  Devices" 


The  WinKley  Co.,  Abbotfst ,  Detroit,  Mich. 


\^^i^i^j^^ 


HANDY  OILERS 

^-"''""^  jui\-u''o7  No  plu^-«:in,i>-  up. 

jy'-WlOXg^^     ^,^—- --.  **''  tig-ln  and  dust  pmuf. 

Bay  State  Stamping  Company 

WORCESTER,  MASS. 

Hiinipeaii  Aijeni^ 
Chas.  Churchill  &  Co.,  London,  ling. 


Die  Forgings 

Weldless  Rings,         Steel  Forgings. 

lO  per  cent,  to  25  per  cent,  more 
blanks  can  be  cut  by  dies  finished 
from  our  Forgings.  Our  steel  is  made 
especially  for  us  and  wo  forge  by  a 
process  that  Is  all  our  own. 

HAY-BUDDEN  MFC. CO. 

254  No.  Henry  St.,Brooklyn,  N.  Y. 


TAPS  AND  DIES 

Of  Every  Description. 

BUTTERFIELD  &  CO., 

DERBY  LINE,  VERMONT. 
ROCK  ISLAND,  CANADA. 


DUST    PROOF    AND    OIL    TIGHT 

Oil  Hole  Covers 


Style  C. 


is  a  Definite  Stalement.        style  a. 

OUR  STYLE  "A" 
COVER  GOES  YOU 
ONE  BETTER 

It  is  used  as  an  air  valve. 
Can  this  be  done  with  any 
other  cover  ? 

Scficf  for  Siimp/t's  and  f  nee  lists. 

CET    BUSY   WITH 

W.  M.  &  C.  F.  TUCKER. 

Hartford,  Conn. 

PACIFIC  Coast  Agent— C.  Ducommun^ 
Los  Angeles,  Cal.  I-orbjgn  Agfnts— 
Fen  wick  Ircres  &  Co.,  I'aris,  Frflnco. 
C.  W.  llurlon  L.rilTitliB  &  Co.,  London,  I-ng. 


CUT  OUT  AND  FILE  the  three 
Shop  Operation  Sheets  in  this  num- 
ber. Your  set  may  be  worth  a  hun- 
dred dollars  to  you  some  day. 
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TWO  SPINDLE  MILLING  MACHINE 


NEW    MODEL 


DIMENSIONS 

Long-itude  Feed 

of  Table     - 

6" 

Traverse  Feed    - 

2'A" 

Vertical    Motion 

to  Knee 

5M" 

Working  Surface 

of  Table    - 

12  X  4" 

Maximum   dis- 

tance   between 

centers  of  Spin- 

dles   - 

6'A" 

Minimum    dis- 

tance  between 

centers  of  Spin- 

dles   - 

4" 

LargestDiameter 

of  Cone 

6" 

Smallest    Dia- 

meter of  Cone  - 

314" 

Driving  Belt 

8" 

Taper    Hole    in 

Spindles    - 

No.9  B.  &  S. 

Height  over  all  - 

85" 

PuUevs  on  Coun- 

tershaft    - 

7  X  8K" 

Speed    of    Coun- 

2sn 

tershaft     - 

revolutions 

Weight     with 

Countershaft 

and  Pan     - 

mt-\bs. 

Full  particulars  and  price  of  this  new  Miller  sent  on  request. 

THE  BURKE  MACHINERY  CO.,  Cleveland,  O. 


High  Speed  Service  at  Low  Speed  Cost 


Matthews  High  Speed 

Reamers  and  Core  Drills 

have  blades  of  high-speed  steel  brazed  into 
a  soft  steel  body  and  give  five  to  six  times 
the  service  of  carbon  steel  tools. 

No  loose  blades ;  hard  cutting  edges ;  less 
resharpening  needed;  more  speed,  more 
work  and  less  cost  per  piece  done. 

Write  for  Price  List  and  Testimonial  Leaflet. 


Three  Rivers  Tool  Company,  ^^*-  Three  Rivers,  Mich. 


Universal  Adjustable  Reamers 


Construction,  Quality  and 
Workmanship  the  Best. 

Send  for  Catalogue. 

If  you  have  used  our  reamers  you  know  their  merits.  If  not,  a  trial 
order  will  convince  you.  Or  to  convince  you  we  will  send  you  a  reamer, 
and  if  you  are  not  satisfied  in  every  respect,  you  may  return  it. 

The  Schellenbach  fi.  Darling  Tool  Co.,  Cincinnati,  Ohio 

Agents  for  Great  Britain  :  C.  W.  Burton,  Griffiths  &  Co.,  London. 


Right  or  Left  Hand  Threads 

can  be  cut  with  tlie  same  chas_ers  iu  tlie 

I^andis  Die 

A  wide  range  of  special  work  covered  and  the 
die  gives  ten  times  the  service  of  any  other. 

Additional  advantages  are  :  no  iiobbing,  an- 
nealing or  retempering  needed,  the  positive  lead, 
correct  clearance  and  permanent  throat. 

Write  for  circulars  of  the  Landis  Bolt  Cutter — Single, 
Trouble  and  triple  Head  Machines  in  all  standard  sizes. 

I.ANDIS     machine:    CO.. 

'Waynesboro,  Pa. 

Schuchardt  &  Scliutte.  31  Victoria  S!..  Westminster.  London.  Sole 
A::ents  for  Gt.  Britain.  Ireland  and  British  Colonies.  Schuchardt  & 
Sthutte.  9  Kiangse  Road.  Shanghai.  Sole  Agents  for  China  and  lapan. 


Classified  Index  to  Advts.  (Continued). 

Standard  Engineering  Co.,   Ellwood  City.   Pa. 

Stoever  Fdi^.  &  Mfg.  Co.,  Myerstown,  Pa. 

Trimont  Mfg.    Co.,   Roxbury,   Mass. 

Williams  Tool  Co.,   Erie.   Pa, 
Planers,  Metal, 

American  Tool  Wks.  Co.,  Cincinnati,   O. 

Betts  Mch.   Co.,  Wilmington,  Del. 

Cincinnati  Planer  Co.,   Cincinnati,   O. 

Cleyeland  Planer  Wks.,  Cleveland.  O. 

Detrick  &  Harvey  Mch.   Co.,   Baltimore,   Md. 

Flather,  Mark,   Planer  Co.,   Nashua,   N.  H, 

Gleason  Works,   Rochester,   N,   T, 

G.  A.   Gray  Co..   Cincinnati,   O. 

Hamilton  Mch.  Tool  Co.,   Hamilton,  O. 

Morton  Mfg.  Co.,   Muskegon  Heights.    Mich. 

New  Haven  Mfg.  Co.,  New  Haven,  Conn, 

Nlles-Bement-Pond  Co.,   New  York. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Sellers,  Wm.,   &  Co.,   Inc..   Philadelphia,   Pa. 

Whltcomb-Blalsdell  Mch.   Tool  Co.,    Worcester. 

W.  A.   Wilson  Mch.   Co.,   Rochester.  N.  ,T. 

Woodward  &  Powell  I'laner  Co.,  Worcester,  Mass. 
Plumbago, 

S.    Obermayer  Co.,   Cincinnati,    O. 

Paxson,   J.   W.,   &  Co,,   Philadelphia,   Pa. 
Pneumatic  Drills,   Hammers,    Grinders,   etc. 

Chicago  Pneu.   Tool  Co.,  Chicago,   111. 

Independent    Pneu.    Tool    Co..    Chicago   and    N,    T. 

Inger.soil-Rand   Co.,    New   York. 
Pneumatic  Tools, 

Chicago  Pneu.  Tool  Co.,  Chicago,   III. 

General   Penu.  Tool  Co.,   Montour  Falls,   N.   S. 

Independent    Pneu.    Tool   Co.,    Chicago   and   N.    1, 

Ingersoll-Rand  Co.,   New  York. 

Manning.  Maxwell  &  Moore,   Inc.,   New  York, 
Presses. 

Billings  &  Spencer  Co..    Hartford,   Conn. 

E.    W.    Bliss  Co.,    Brooklyn,    N.    Y. 

Burroughs,   Charles.   Co..   Newark,   N.  J. 

Garvin  Mch.  Co.,   New   York. 

Hamilton  Mch.  Tool  Co.,   Hamilton,   0. 

Hoefer  Mfg.  C'..   Freeport.   111. 

Lucas  Mch.  Tool  Co..   Cleveland,   O. 

Miner  &  Peck  Mfg.   Co.,    New  Haven,   Conn. 

Nlles-Bement-Pond  Co.,    New   York. 

Springfield  Mch.  Tool  Co..   Springfield,   O. 
Toledo  Mch.   &  Tool  Co.,   Toledo,   O. 

Waterbury-Farrel   Fdry.    &    Mch.    Co.,    Waterbury. 

Watson-StiUman  Co.,   New   York. 
Williams,   White  ji  Co.,  MoUne,  III. 
Pulley  Blocks. 

Yale  &  Towne  Mfg.   Co.,   New  York. 
Pulleys, 

American  Pulley  Co.,   Philadelphia,   Pa. 
Jeffrey  Mfg.  Co.,  Columbus,  O. 
JoluiSNU  &  Bassett.  Worcester,   Mass. 
Latshaw  Pressed  Steel  &  Pulley  Co.,  Pittsburg,  Pa. 
Poole  Eng'r'g  &  Mch.  Co.,   Baltimore,  Md, 
Saginaw  Mfg.   Co.,   Saginaw,   Mich. 
Sellers,   Wm.,  &  Co.,   Inc.,   Philadelphia,  Pa. 
Wood's  Sons,  T.  B.,  Co.,  Chambersburg,   Pa.. 
Pumps. 

Burroughs,  Charles,   Co.,  Newark,  N.  J, 
Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 
Watson-Stlllman  Co.,   New  York. 
Pimches  and  Dies. 

Armstrong-Blum   Mfg.  Co.,   Chicago,    111. 
Burke  Mchy.   Co.,  Cleveland,  O. 
Globe  Mch.   &  Stamping  Co.,  Cleveland,  O. 
Pratt  &  Whitney   Co.,   Hartford,   Conn. 
1.   P.   Richards,   Providence,   R.   I. 
Watson-Stlllman  Co.,   New  York. 
Whitman  &  Barnes  Mfg.   Co.,   Chicago,   111, 
Punching  and  Shearing  Machinery. 
Bertsch  &  Co..  Cambridge  City,  Ind. 
Blrdsboro  Steel  Fdry.   &  Mch.   Co.,   Blrdsboro,   Pa. 
B,   W.   Bliss  Co.,  Brooklyn,   N.  Y. 
Cincinnati   Punch   &  Shear  Co.,    Cincinnati,   O. 
Krips-Mason   Mch,   Co.,    Philadelphia,    Pa. 
Long  &  Allstatter  Co.,  Hamilton,  O. 
Nlles-Bement-Pond  Co.,   New  York. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Royersford  Foundry   &   Mch.   Co.,    Royersford,   Pa, 
Sellers,    Wm.,   &  Co.,    Inc..   Philadelphia,   Pa. 
Toledo  Mch.  &  Tool  Co.,  Toledo,   O, 
Waterbury-Farrel  Fdry.  &  Mch.   Co.,  Waterbury. 
Watson-Stlllman  Co,,   New  York. 
Williams,   White  &  Co.,  MoUne,   111. 
Rapping  Plates. 

.Milwaukee   Fdry.   &  Supply   Co.,   Milwaukee,    Wis, 
Keamers, 

Cleveland  Twist  Drill  Co.,  Cleveland,  O, 
Ilauna   Engineering   Works,    Chicago,    III. 
Morse  Twist  Drill  &  Mch.   Co.,  New  Bedford. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
John  M.    Rogers  Works,    Gloucester   City,   N.  J. 
Schellenbach  &  Darling  Tool  Co.,  Cincinnati,   O. 
Standard  Tool  Co.,  Cleveland,  O. 
Three  Rivers  Tool  Co.,  Three   Rivers,   Mich. 
Van  Dorn  Electric  &  Mfg.   Co.,  Cleveland,   O, 
Wiley   &   Russell   Mfg.   Co.,   Greenfield.    Mass. 
Reamers,  Adjustable. 

Lapolnte  Machine  Tool  Co.,  Hudson,  Mass, 
Pratt  &  Whitney  Co.,   Hartford,  Conn. 
Rogers,  John  M.,  Works,  Gloucester  City,   N.  J. 
Reamers,  Pneumatic, 

Independent   Pneu.    Tool   Co.,    Chicago  and    N.    1. 
Stow  Flexible  Shaft  Co.,   Philadelphia,  Pa, 
Eivet  and  Spike  Machinery, 

National   Mchy.   Co.,   Tiffin,  0, 
Riveters, 

Chambersburg  Engineering  Co.,  Chambersburg,  Pa. 
General  Pneumatic  Tool  Co.,  Montour  Falls,  N,  Y, 
Grant  Mfg.   &  Mch.   Co.,  Bridgeport,  Conn, 
Iiai;iia    Engineering    Works.    Chicago,    111. 
Ingersoll-Rand  Co.,  New  York. 
Nlles-Bement-Pond  Co.,   New  York. 
Wm.  Sellers  &  Co.,   Inc.,  Philadelphia,  Pa. 
Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 
BoUer  Bearings, 

Bantam  Anti-Friction  Co.,  Bantam,  Conn. 
Hess-Brlght  Mfg.   Co.,  Philadelphia.   Pa. 

For  Alphabetical  Index,   see  Page  36. 
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Saw   Bladu. 

Dlumon.l  Snw   &  Slninplng   Wk9..   Illlffnlo.    N.    V. 

Mrt.Hsiu-luisfttrt  Sow    Wka..   Chlcupt'i',    Maas. 

MllliTH  Knllu  t'o. .    Now    York. 
8«w  Sharpening  Machines. 

r.H-liihiii-  lUy     Co.,    UcHlu'StiT,    N.     Y. 
Saw  Tahlea. 

CroBocnt  Mc'h.  Co.,  Loetonlii.  Ohio. 

Hull   Mih.   &  Tool  Co..   rhilttdeliihln,   I'li. 
Saws,  Power  and  Hand. 

lllrdslioro  Sti>»>l   Kiliy.   &   Mch.  Co..   ninlstioro.    Ta. 

lUnmond  Saw  &  Stiiiniiint;  Wks..  BiilTnlii.   N.   Y. 

KeiHMi-Liicnii  Mch.   WkB..   Phllodelpbla,    Pa. 

MilliTS   Kails  Co..    Ni'w   York. 

n.  T.   Story,   Chlengo,   III. 

RolHTtBoii    Mfg.    Co..    Bllftalo.    N.    Y. 

Tabor  Mfg.   Co..   rhiladclphla.  Pa. 
Sawa.  Band. 

Crescent  Moh.  Co..   lA'ctonla.  0. 

Fox  Mch.   Co  .   Grand   Uaplds.   Mlcb. 
Bohools. 

American  School  of  Corr.,  Chicago,   111. 

Pratt  Inatltuto.  Brooklyn.  N.  Y. 

The    International    Corr.    Schools,    Scranton,    Pa. 
Borew  Machinery. 

Asa  S.  Cook  Co.,  Hartford,  Conn. 
Screw  Machines. 

Cleveland  .\utn.  Mch.  Co.,  Cleveland,  O. 

Garvin  Mch.   Co..   New  York. 

Natlonal-Acnio  Mfg.  Co..   Cleveland,  O. 

Pratt  &  Whitni-y  Co.,   Hartford.  Conn. 

Warner  &  Swasey  Co.,  Cleveland,  0. 
Screws. 

Cleveland  Cap  Screw  Co..  Cleveland,  O. 
Separators,  Oil. 

National  Separator  &  Mch.  Co.,  Concord,   N.    II. 
Shaft  Hangers. 

Wood's  Sons.  T.   B.,  Co.,   Chambersburg,   Pa. 
Sbapers. 

American  Tool  Wks.  Co.,   Cincinnati,   O. 

Cincinnati  Shaper  Co..   Cincinnati,   0. 

Bberhardt  Bros.   Mch.  Co..  Newark,   N.  J. 

Flather  &  Co.,   Nashua.   N.  H. 

Flather,   Mark,   Planer  Co..  Nashua.   N.  H, 

Fox  Mch.   Co.,   Grand  Rapids,   Mich. 

Gould  A  Eberhardt,  Newark,   N.  J. 

nendey  Mch.   Co.,   Torrlngton,  Conn. 

Hamilton  Mch.  Tool  Co..   Hamilton.  O. 

Kelly.   R.  A..   Co.,   Xenla.   O. 

Morton  Mfg.   Co.,   Muskegon  Heights,   Mich. 

New  Haven  Mfg.  Co..  New  Haven.  Conn. 

Newton   Mch.   Tool   Wks..    Inc..    Philadelphia,    Pa. 

Nlles-Bement-Pond  Co..  New  York. 

Potter  &  Johnston   Mch.   Co..   Pawtncket,   R.   I. 

Pratt  &  Whitney  Co.,   Hartford,  Conn. 

Rhodes,  L.   B..   Hartford,  Conn. 

Rocktord   Mch.  Tool  Co..   Rockford.   111. 

Sellers.    Wm..   &   Co.,    Inc..   Philadelphia.    Pa. 

Smith  *  Mills,  Cincinnati,  O. 

Springfield  Mch.  Tool  Co..  Springfield.  O. 

Stockbrldge  Mch.  Co.,  Worcester,  Mass. 

Walcott   &    Wood    Mch.    Tool   Co.,   Jackson,    Mich. 
Slotting  Machines. 

Betts  Mch.  Co..   Wilmington.  Del. 

Dill,  T.  C,  Mch.  Co.,  Philadelphia,  Pa. 

Garvin  Mch.   Co.,  New  York. 

New  Haven   Mfg.   Co.,   New   Haven.   Conn. 

Newton  Mch.  Tool  Wks.,  Inc.,  Philadelphia,  Pa. 

NIIes-Bement-Pond  Co.,   New  York, 

Sellers.  Wm.,   &  Co.,   Inc.,  Philadelphia,   Pa. 
Special  Machinery. 

Blanchard   Mch.   Co.,    Boston,   Mass. 

Bliss.   B.   W.,  Co.,   Brooklyn,   N.  Y. 

Dexter,  Chas.  S.,   Attleboro,  Mass. 

Elgin   Tool    Works,    Elgin.    111. 

Garvin  Mch.   Co.,   New  York. 

Hanna    Engineering    Works.    Chicago,    111. 

National  Tool  Co.,  Cleveland,  O. 

Nlles-Bement-Pond  Co.,    New   York. 

Skinner    Ship    Building  &  Dry  Dock  Co.,  Baltimore. 

Waltham  Mch.   Wks..   Waltham.   Mass. 

Waterbury-Parrel    Fdry.    &   Mch.    Co.,    Waterbury. 

Williams,    White   &   Co.,    MoUne,    III. 

W.  A.  Wilson  Mch.  Co..   Rochester,   N.  Y. 
Speed  Changing  Devices. 

Evans,   G.   F.,    Newton  Centre,   Mass. 
Stamping.  Sheet  Metal. 

Globe  Mch.   &  Stamping   Co.,   Cleveland,   0. 
Stamps.   Letters  and  Figures. 

Schwerdtle  Stamp  Co..  Bridgeport.  Conn. 
Steel. 

Boker,   Hermann,   &   Co..   New  York   and   Chicago. 

Bournf-Fuller  Co.,   Cleveland.   O. 

Colonial  Steel   Co..    Pittsburg.   Pa. 

Flrth-Sterllng  Steel  Co.,  McKeesport,  Pa. 

Heller  Bros.  Co.,  Newark,  N.  J. 

Wm.  Jessop  &  Sons,  Ltd.,   New  York. 

National  Tool  Co.,  Cleveland,  0. 
Steel  Castings  and  Forgings. 

Blrdsboro  Steel  Fdry.   &  Mch.   Co.,  Blrdsboro,   Pa. 

Hay-Budden  Mfg.  Co.,   Brooklyn,   N.   Y. 

Wm.  Jessop  &  Sons,   Ltd..   New  York. 
Bteel  Hules. 

Brown  &  Sharpe  Mfg.  Co..  Providence,   R.  I. 

KeuCFel  &  Esser  Co.,   New  York. 

Lufkin  Rule  Co.,  Saginaw.  Mich. 
Steel  Shelving.  Racks,  Barrels.  Tables,  eto. 

Federal   Steel    Fixture   Co.,    Chicago,    111. 
Stopper!. 

McCullough-Dalzell  Crucible  Co.,   Pittsburg,    Pa. 
T  Bolt  Heads. 

Lang,  G.   R.,  Co.,  MeadvUle.  Pa. 
Taps  and  Dies. 

Bay  Stale   Tap  &  Die  Co.,    Mansfield,   Mass. 

C.    H.    Bealy  &  Co.,   Chicago,    111. 

Butterfleld   &  Co.,    Derby  Line,   Vt. 

8.  W.  Card  Mfg.  Co..   Mansllcid,   Mass. 

J.  K.  Carpenier  Tap  &  Die  Co.,  Pawtucket,  R.   I. 

Cleveland  Twist  Drill   Co.,  Cleveland.  O. 

Geometric  Tool  Co..   New   Haven,   Conn. 

Hart   Mfg.   Co..   Cleveland.    O. 

Ideal   Opening  Die  Co.,    Now    York. 

For   Alphabetical    Index,    see   Page   36. 


Close-Quarter 
Piston  Air  Drill   No.  8 


Has  no  Equal  for  Power,  Durability  and  Economy 

CATALOG    ON    REQUEST 


Especially 

designed  for 

close-quarter 

work 


Sent  on  trial 

at  our  expense     vJ'4«J 


Will  drill  up  to  2  inches  in  diameter 

and  ream  up  to  1  J^  inches  in  diameter. 

INDEPENDENT  PNEUMATIC  TOOL  CO. 

Manufacturers  of  Piston  Air  Drills,  Pneumatic  Hammers,  and  Air  Tools  of  all  kinds 
GENERAL  OFFICES  :  First  National  Bank  Bldg..  Chicago. 


Easier!)  OftK 


ihvriy.  New  York  City 


'Highest  in  Efficiency 
Lowest  in  Price." 


Does  your  file  contain  a  copy  of 

CATALOGUE  OF 

Buckeye  Electric 

Blue  Printing  Machines 


IT  SHOULD 

Buckeye  Engine 
Company 


Dept.  B.  P. 


SALEM,  OHIO 


THE  BOURNE-FULLER   CO. 

CLEVELAND,  O. 
What  those  who  have  dealt  with  us  longest 
think  of  our  service. 


TOOL  STEEL  DEPARTMENT 
J.  C.  SCOTT,  Manager. 


Cleveland,  O.,  June   19,  J906. 


To  Whom  it  may  Concern  :- 

We    get    best    results  with    our    tools    when    wc    leave    the   selection    of    Tool    Steel    to 
Mr.   Scott.     Anything    he    will   recommend    is   good   enough    for   us. 

THE  AMERICAN   SHIP    BUILDING    CO. 

Omcr  N.  Steele,  Local  Manager. 

Bolt  Srf  and  Nut  Tappers. 


Write  to  us 
for  anything- 
you  want  in 
this  Hne. 


EUROPE.\N  Agents: 
Schuchardt  &  Schutte, 

Cologne.  Brussels,  Berlin 
Paris,  Vienna  and  Stock- 
holm. 

C.  W.  Burton,  Griffiths&  Co. 
London. 


THE  ACME  MACHINERY  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 

Office,  I  125  namllton  Street. 
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''Swinging  Round  flie  Circle" 

The  arm  making  a  full  circle  is  only  one 
of  the  features  of  tlie  Mueller  Radial 
Drill  that  recommends  it  above  similar 
machines — there  are  others. 

Write  us  for  book  'with  full  deiails, 

Mueller  Machine  Tool  Co. 

216  W.  Pearl  St.,  CINCINNATI,  O. 

Foi'eign  Agents — London,  Niles-Bement-Pond  Co.  Holland, 
H.  G.  Aikema  &  Co.,  Rotterdam.  Switzerland,  J.  Larabercier 
&  Co.,  Geneva.  Italy.  Vaghi.  Accornero  &  Co.,  Milan.  Ha- 
waiian Islands,  Henshaw-Bulkley  Co.  H.  Deraoor  &  Co., 
Brussels.  Bergium.     H.  Haelbig.  Dresden,  Germany. 


"CINCINNATI"    PUNCHES 

THE  CINCINNATI  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


LATHE  CENTER  GRINDERS, 


TRUMP  BROS.  MACHINE  CO« 


zMa.rmfs.cttirers, 


Wilmington,  Del. 


SOLD   BY 


I  De  Fries  &  Co.,  Dusseldorf,  Germany. 

\  Chas.  Churchill  &  Co.,  Ltd.,  London,  England. 


We  are  experts  in  the 
manufacture  of  Name 
Plates  for  machinery 
and  other  purposes. 


Designs  Submitted. 
Estimates  Given. 


Send  us  your  inquiries. 

The  TURNER  BRASS  WORKS 

50  Park  Avenue 
SYCAMORE,  ILLINOIS 


This  Tumbler 
Has  But 
ONE  LEG 

-TO  STAND  ON -A 
A  MIGHTY  GOOD  FEA- 
TURE IN  ITSELF. 


GLOBE  TUMBLER 


It  has  so  many  points  of  superiority  that  we 
won't  attempt  to  enumerate  all.  Admits  of 
perfect  action  on  the  barrel's  contents  with- 
out stoopingr.  No  spilling  and  picking  up— 
requirin.s;  time.  Occupies  very  httle  floor 
space.  Send  for  "  The  Silent  Partner  "-that 
famous  little  magazine  of  cleverness  and 
our  new  Tumbler  Book. 


Address. 

The  Globe 
riachine  and 
Stamping 
Co. 


974  HamlltonAve 
Cleveland,  O. 


PLANT   AND    MACHINERY 

OF    THE 

PROVIDENCE  STEEL  CASTING  COMPANY 

AT    PUBLIC   AUCTION 
WEDNESDAY,  OCTOBER  2,  at  12  M.,  ON  THE  PREMISES. 

Fine  Foundry  Building,  Costing  Almost  f;30,000  :  some  ^75.000  worth  of 
Modern  Steel  Casting  Machinery  ;  Fully  Equipped  Office  Building.  Valualjle 
Wharf.  Rights  for  use  of  Tropenus  Converter.  Lease  9.5  years  to  rvin.  The 
whole  representing  a  recent  outlay  of  approximately  8135,000. 

The  plant  is  in  splendid  shape  to  immediately  resume  business.  It  is 
admirably  located  on  tide  water  and  adjacent  to  the  tracks  of  the  New  York. 
New  Ha-ven  &  Hartford  Railroad. 

A  detailed  description  of  its  contents  and  complete  particulars  will  be 
furnished  upon  application  to 

ALFRED    S.    JOHNSON 

Trustee  In  Bankruptcy 
324  Butler  Exchange  Providence,  R.  I. 


Classified  Index  to  Advts.  (Continued). 

Wm.  Jessop  &  Sons,  Ltd.,  New  York. 
Lapolnte  Machine  Tool  Co.,    Hudson,    Mass. 
Modern  Tool  Co..   Erie.  Pa. 

Morse  Twist  Drill   &   Mch.    Co.,    New   Bedford. 
Pratt  &  'Whltuey  Co.,    Hartford,   Conn. 
Reed  Mfg.  Co.,   Erie,  Pa. 
Standard  Tool  Co.,  Cleveland,   O 
Toledo  Mch.  &  Tool  Co..  Toledo,  O. 
Waltham  Mch.  Wks.,  Waltham,  Mass. 
Wells   Bros.    Co..    Greenfleld.    Mass. 
Whitman   &  Barnes  Mfg.    Co.,    Chicago,    Hi. 
■Wiley  &    Russell  Mfg.   Co.,    Greenfleld,   Mass. 
Tapping  Attachments, 

Beaman  &  Smith  Co..   Providence,    R.    1. 
Cincinnati  Mch.   Too!  Co..   ClDCinnatl,  O. 
Modern   Tool  Co.,    Erie,    Pa. 
Tapping  Machines. 

Baker   Bros.,    Toledo.   O. 
Blair  Tool  &  .Mch.   Works.  New  York. 
Burke  Mchy.   Co..   Cleveland,   O. 
Garvin   Mch.  Co.,   New  York, 
Murchey  Mch.   &  Tool  Co.,   Detroit.  Mich. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Saunders",   D.,   Sons,   Yonkers,   N.   Y. 
Tap  Removers.  Broken. 

Atlas  Mch.   Co.,   Providence,   R.    I. 
Thermit. 

Goldschmldt  Thermit  Co..   New  York. 
Thread  Cutting  Tool. 

Billings  &  Spencer  Co..   Hartford.  Conn. 
Pratt  &  'Whitney  Co..   Hartford,  Conn. 
Rlvett  Dock  Co.,   Brighton,   Mass. 
Tlxe  Welders  and  Benders, 

Williams,   White  &  Co.,  MoUne,   lU. 
Tools.  , 

Hammacher,    Schlemmer  &   Co.,    New  York. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Tool  Holders,  Lathe  and  Planer, 

Armstrong 'Bros.  Tool  Co..  Chicago,   111. 
Beaman  &  Smith  Co.,   Providence.   R.    I. 
Billings  &  Spencer  Co..   Hartford,  Conn. 
Carr  Bros.,   Syracuse,   N.    Y. 
Fairbanks  Co.,  Springfield,  O. 
O.   K.  Tool  Holder  Co.,   Shelton,   Conn. 
Pratt  &  Whitney  Co.,   Hartford,  Conn. 
Western  Tool  &  Mfg.  Co.,  Springfield,  O. 
Tool  Raokl. 

Davis   .Mfg.   Co..    Milwaukee.   Wis. 
Federal  Steel  Fixture  Co.,    Chicago,   111. 
New  Britain  Mch.   Co.,   New  Britain,   Conn. 
Tracks,   Trolley  and  Overhead. 

Yale  &  Towne  Mfg.  Co.,   New  York. 
Transformers. 

Crocker-Wheeler  Co.,   Ampere,   N.  J. 
Genernl   Elec.   Co.,  Schenectady,   N;   Y. 
Wcstinghouse   Elec.   &  Mfg.   Co.,    Pittsburg,   P». 
Transmiseion  Machinery. 

Jeffrey    Mfg.    Co.,    Columbus,   O. 
Link  Belt  Co.,  Philadelphia,  Pa. 
Sellers,   Wm.,  &  Co.,   Inc..   Philadelphia,   Pa. 
Wood's  Sons.  T.   B.,  Co..   Chambersburg,   Pa. 
Trimmers,   Wood. 

Fox  Mch.  Co.,  Grand  Rapids,  Mich. 
Trolleys. 

Yale  &  Towne  Mfg.  Co.,  New  York. 
Tubing. 

standard  Welding  Co.,   Cleveland,  O. 
Tumbling  Barrels, 

Globe  Mch.   .S:   Stamping  Co..   Cleveland,   0. 
Turret  Heads. 

Baker  Mch.    Co.,   New  Bedford,   Mass. 
Turret  Machinery. 

Bullard  .Mch.  Tool  Co..   Bridgeport,  Conn. 
Fay  &  Scott,   Dexter.   Me. 
GIsholt  Mch.  Co.,  Madison,  Wis, 
Hendey  Mch.  Co.,  Torrington,  Conn. 
Jones  &  Lomson  Mch.  Co.,   Springfield,   Vt. 
Niles-Bement-Pond  Co.,   New  York. 
Pratt  &  Whitney  Co..   Hartford,  Conn. 
Warner  &  Swasey  Co..  Cleveland,   O. 
Windsor  Mch.  Co.,  Windsor,   Vt. 
Universal  Joints, 

Baush  Mch.  Tool  Co..  Springfield.  Mass. 
Boston  Gear  Wks.,   Norfolk   Downs.   Mass. 
Valves. 

Jenkins  Bros.,   New  York. 
■Vises. 

.Armstrong  Mfg.   Co.,   Bridgeport,  Conn. 
Athol  Mch.   Co.,    Athol.    Mass. 
Atlas  Mch.   Co.,  Providence,   R.  I. 
Graham  Mfg.  Co.,   Providence,  R.   I. 
Merrill  Bros.,   Brooklyn,   N.   Y. 
Pittsburgh  Auto  Vise  &  Tool  Co.,   Plttabarg,   Pa. 
Plunket,  J.   E.,  Chicago,   111. 
Prentiss  Vise  Co.,   New   York. 
Reed  Mfg.  Co.,   Erie,  Pa. 
Skinner  Chuck  Co.,   New  Britain,  Conn. 
Titus  Mch.  Works,  Marlon,  O. 
■U'yman  &  Gordon.  Worcester,  Mass. 
Welding. 

Goldschmldt  Thermit  Co..   New  York. 
Standard   Welding  Co.,   Cleveland.   O. 
Wire  Nail  and  Washer  Moby. 
Acme  Mchy.  Co.,  Cleveland,  0. 
National  Mchy.  Co.,  Tiffin,  0. 
Wood  Working  Machinery. 

Crescent   Mch.   Co.,  Leetonia,  0. 
Fox   Mch.   Co.,  Grand   Rapids,  Mich. 
Seneca   Falls  Mfg.   Co.,   Seneca   Falls,   Ir.   Y. 
Wrenches, 

Armstrong  Mfg.  Co.,   Bridgeport.   Conn. 

Bemis  &   Call.   H.   &  T.,   Co..   Springfield,   Mas*. 

Billings  &  Spencer  Co.,   Hartford,   Conn. 

J.  M.   Carpenter  Tap  &  Die  Co..  Fawtucket,   R.  I. 

Coes  Wrench  Co.,  Worcester,  Mass. 

Greece.    Tweed   &  Co.,   New   York. 

Kevstone  Drop  Forge  Wks.,   Chester,    Pa. 

Reed  Mfg.   Co.,   Erie,   Pa. 

Trimont  .Mfg.  Co.,   Roxbury,  Mass. 

Whitman   &   Barnes  Mfg.   Co.,   Chicago,   IH. 

J.   II.  Williams  &  Co..   Brooklyn,  N.  Y. 

For  Alphabetical   Index,   see  Page  36. 
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Fox 

Universal 
Trimmers  n 


Everyone  now  knows  tliat  :i  trimmer  is  a  necessary 
item  of  pattern  sliop  equipment.  The  knowledge  of  many 
stojis  there. 

Voii  wouUl  not  argue  that  you  did  not  need  an  anto 
uuUie  screw  maclune  because  you  hajipeued  to  have  an  ohl 
engine  hithe;  but  to  argue  that  you  don't  need  the  latest 
improved  Fox  Trimmer  because  you  happen  to  have  some- 
thing in  the  way  of  a  trimmer  at  present  is  practically  a 
parallel  case. 

Our  new  trimmer  catalogue  just  published,  not  only 
describes  all  the  latest   machines  but  gives  some  points 
regarding   the   use   of    trimmers  which  are 
worth  having. 

Our  new  core  box  machine  catalog  should 
certainly  be  in  the  hands  of  every  pattern 
shop  operator.     Get  posted. 

FOX 

MACHINE 

COMPANY 

815-825  N.  Front  St. 
Grand  Rapids,  Mich. 


"BLISS" 


Inclinable  Press 


Combination  Press 


Hoi'niny:  antl  Wiring 
Press 


The  surest  and  best  evidence  of  merit  in 
any  make  of  machine  is  popularity ;  Bliss 
presses  have  reached  the  highest  point  of 
popularity.  They  are  accepted  by  sheet 
metal  workers  all  over  the  world  as  the 
highest  accomplishment — the  most  efficient 
and  most  profitable.  Prompt  deliveries. 
^^ Presses  fur  Even'  Purpose." 

E.  W.  BLISS  CO. 


5  ADAMS   STREET, 


Cfuc.iKO  Ayems;   '[  he  Slilos-Morsc  Co.,  i  )K  l.uk^- 
I    iir.>|.ciui  i>rtir:c;    m.,  Ilimlcvurtl  N'ictor-M  iiy'*.  ! 


BROOKLYN,   N.   Y. 

1  l(..ukvurd.  Cliictiiro.  111. 
.  I  'iicri  (I'aris).  Iriiiice. 


Arguto  Oilless  Bearings 


Loose  Pulley  Equipment 
r.\TENTED 


WHERE  APPLICABLE 


Confectioner's  Machinery 
Countershafts 

Electrical  Machinery- 
Friction  Clutches 

Harvesting  Machinery 

Insulating  Machinery 
Loose  Pulleys 


(( 


pguto'' 


TRADE    MARK 
REG.    U.   S.    PAT.   OFF.' 


Paper  Box  Machinery 
Printing  Machinery 
Shoe  Machinery 

Spinning  Machinery 
Textile  Machinery 

Weaving  Machinery 

Winding  Machinery 


Arguto   Oilless  Bearing  Co. 

Wayne  Junction,  Philadelphia,  Pa. 

E.xhibit,  Jamestown  E.-cposition,  Section  6,  Machineryland 
Transportation  Building. 


Stamlard  Cylinder  lUisbings  and  Thrust  Washers 
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Very    simple    and 
handy  to  work. 

Our    new  1907   catalogue  mailed 
gladly. 

THE  BILLINGS  &  SPENCER  CO. 

Hartford,  Conn. 


THE  B.  &  S.  BELT  CLAMP 

Can't  slip.  Why?  Because  its 
cam  motion  grips  tighter  as  the 
belt  is  tightened.  Belts  up  to  36 
in.  wide  can  be  drawn  together 
and  laced  while  on  the  pulleys. 


SATISFACTION 

The  natural  result  of  the  pur- 
chase of  modern  high-class  ma- 
chine touls. 

KNECHT  FRICTION 
SENSITIVE  DRILLS 

give  satisfaction  from  the 
moment  they  begin  their 
work. 


Because  They  Are 

unsurpassed  in  material  and 
workmanship.  Compact  and 
rigid  in  design.  Accuiate 
and  convenient  in  opera- 
tion, with  such  a  machine 
properly  used,  you  cannot 
help  sa'-ing  money-  Booklet 
yours  for  the  asking. 

The  KNECHT  BROS.  CO. 

819  Wade  Street. 
CINCINNATI.  0. 


Schuchar^il  \  Schutt«. 
BerliD.  \  i^nna.  SI. 
PetvTsl.m^-.  Sl..cklKam. 
Mfrcd  H.  Scbulle,  Co- 
ne, Brassels,  Liege, 
.1  Ian,  Paris.  R,  S. 
-(.ikvis&  Zooen,  Aeenta 
for  Holland  and  the 
Dutch  East  Indlts.     » 


r 


^CINCINNATI 


The  Name  I'late  that  Gu.irantees  the  Best  Quality. 


UprigHt  Drilling  and 
Tapping'  MacHines 

21.24-28-32>3C   and   42-inch. 


NOT  COPYISTS  BUT  ORIGINATORS  OF  M OOCRN  DRILL  PRESSES 


COES  WRENCHE5 

Steel  Alw^ays  R.eliable 


\irR.iTE 


COES  WRENCH  CO.,  Worcester.  Mass. 

Or,  J.  H.   '-aham&r  i.  J.  c.  McCarthy  &  Co.,  New  York. 


The  Grant  Method  of  Riveting 

will    be   your   metliod   as  soon   as    you    are 
thoroughly  familiar  with  the  advantages  of 

The  Grant  Rivet 
Spinning'  Machine 

A  smooth,  perfect  head  can  he  put  on  a  rivet 
■svith  this  machine  in  one  second.  There  is 
no  noise  in  the  process,  no  blow  is  struck, 
and  no  danger  of  cracked  or  bruised  plates. 
The  work  is  quickly  done,  well  finished 
and  uniform.  Compare  this  metliod  with  the 
old  hand  and  hammer  fashion,  and  then  ask 
for  our  book. 

The  Grant  Mfg.  and  Machine  Co. 

80     SILLIHAN     AVENUE 
BRIDQEPORT,  CONN. 


WE  DESIGN  AND  BUILD 

Automatic  and  Special  Machinery 

Inventions  perfected. 
Correspondence  solicited. 

THE  W.  A.  WILSON  MACHINE  COMPANY, 

Rochester,  N.  Y.,  U.  S.  A. 
Builders  of  Variable  Speed  Iron  Planers. 

WRITE  FOR  CATALOG  L 

LATHES 

For  Burnishing,  Knurling, 
Trimming  and  Spinning 

SKeet  Metal 

Built  by 

THE  WATERBURT  PARREL 
FOUNDRY  AND  MACHINE  CO. 

>Vaterbury,  Conn.,  U.S.A. 

Western  Office,  Cleveland,  Ohio 


Denatured  or 
Industrial  Alcohol 

By  RUFTJS  FROST  HERRICK. 

A  treatise  on  the  history,  manufacture,  uses 
and  possibilities  of  Industrial  Alcohol  in  the 
countries  permitting  its  use. 

Bound  in  cloth.  8vo.  IX  +  512  pages, 
163  figures.     Price,  $4.00  net. 

JOHN  WILEY  &  SONS 

43-45  East  19th  Street,  NEW  YORK  CITY 
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THE  HEATING  AND  VENTILATION  OF  MACHINE  SHOPS. ^ 


CHAS.  L.  HUBBARD.t 


IN  llu'  previous  articles,  i)ul)lislied  in  the  October,  Novem- 
lier  and  December,  1905,  and  the  March,  1907,  issue,  fans 
and  heaters  have  been  treated  in  some  detail  without  refer- 
ence to  their  specific  uses  in  connoclion  with  any  particular 
class  of  buildinss.  It  is  now  jiroposed  to  take  up  the  methods 
of  air  distribution,  and  show  the  ai)plication  of  hot-blast  heat- 
ing to  machine  sho|)s  and  other  buildings  of  similar  con- 
struction. In  order  to  make  the  present  article  complete  in 
itself,  some  of  the  data  already  published  will  be  repeated  in 
condensed  form.  This  is  especially  for  the  benefit  of  those 
who  may  not  have  the  articles  above  mentioned  on  file. 

Methods  of  Heating. 
The  older  method  of  heating  a  shop  was  by  means  of  steam 
coils,  either  run  along  the  walls  under  the  windows,  or  sup- 
ported   overhead    as    most    convenient.        This    arrangement 


supply  from  out  of  doors,  it  is  possible  to  secure  any  degree 
of  ventilation  required. 

General  Arrangement. 
The  location  of  the  fan  and  heater  and  the  general  ar- 
rangf  ment  of  the  distributing  ducts  will  depend  largely  upon 
the  construction  and  plan  of  the  building.  One  of  the  sim- 
plest arrangements  for  a  building  of  small  size  is  that  shown 
in  Fig.  2.  In  this  case  a  single  galvanized  iron  uptake  Is 
cari'ied  from  the  mouth  of  the  fan  directly  ujiward  through 
the  different  stories  of  the  building.  At  each  floor  the  requi- 
site number  of  outlets  are  provided  at  or  near  the  ceiling 
level,  and  the  air  discharged  toward  the  outer  walls.  In  the 
case  of  a  larger  building  it  would  be  necessary  to  extend  the 
distributing  ducts  horizontally  from  the  main  uptake,  as 
shown  in  Fig.  3. 
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Pig.  1.    Heating  and  Ventilating  System  of  the  Ashcroft  Manufacturing  Company,  Bridgeport,  Conn. 


necessitates  a  large  amount  of  heating  surface  together  with 
an  extended  system  of  supply  and  return  piping,  thus  greatly 
increasing  the  liability  to  leaks  and  freezing.  This  method 
provides  no  fi-esh  air  for  ventilation,  and  the  distribution  of 
heat  is  not  of  the  best.  When  the  coils  are  placed  along  the 
walls,  under  benches,  it  is  uncomfortably  warm  for  those 
working  near  them,  and  if  supported  overhead,  the  heat 
rises  directly  to  the  ceiling  or  roof,  thus  leaving  the  lower 
portion  of  the   I'oom  too  cold. 

The  most  satisfactory  arrangement  is  where  the  heating 
is  done  by  hot  air  propei-ly  distributed  through  suitable  ducts 
and  flues.  The  heating  surface  in  this  case  is  very  compact, 
only  about  one-fifth  of  that  required  for  direct  heating  being 
necessary;  and  as  the  surface  is  grouped  in  a  single  heater, 
even  in  liuildings  of  lai-ge  size,  long  runs  of  piping  are 
avoided.  In  the  largest  plants,  or  where  the  buildings  are 
more  or  less  detached,  it  becomes  necessary  to  Increase  the 
number  of  units,  but  even  then  the  pipe  runs  are  simple 
compared  with  those  necessary  for  direct  heating.  A  better 
distribution  of  heat  is  obtained,  resulting  in  a  more  uniform 
tempei-atiu-e  throughout  the  rooms.  As  heating  systems  of  this 
kind   are  usually   arranged   for   taking  a   portion   of   their  air 

•  Tlic  tollowinn  iirticlos  on  the  sulijpct  of  heating  and  ventilation 
hiive  iiri'vlouKl.v  iippcai-ed  In  MAcriiNTOnv  :  Bollor  ITorso-l'ower  foi- 
Mcnliiij,'  iind  I'owcr,  Kohiniary,  lOO.'t ;  Notes  on  Forced  Itlast  Heating 
S.\sleni.>).  .lime,  lilli:!;  Fans,  Octoher,  Noveniher  and  Decemher,  1905; 
lli'aic.|«  fni-  Hot  lilast  and  Ventilation,  Mnreh,  Ji)()7. 

-f  .\d(lre.ss  :    .-iM    llojlHion  SI.,  Tioston,   Mass. 


Another  typical  arrangement  is  that  shown  In  Fig.  1, 
which  represents  the  plan  and  elevation  of  the  heating  and 
ventilating  system  installed  in  the  shops  of  the  Ashcroft 
Manufacturing  Company,  of  Bridgeport,  Conn.  In  this  ar- 
rangement the  fan  and  heater  are  centrally  located  in  the 
basement  near  one  of  the  side  walls.  Main  distributing 
ducts  are  carried  in  both  directions  near  the  floor,  and  from 
these,  vertical  risers  are  taken  off  at  frequent  intervals  and 
carried  up  to  the  different  stories.  The  air  is  dischai-ged 
into  the  rooms  horizontally  at  an  elevation  of  about  eight 
feet  fi'om  the  floor.  Regulating  dampers  are  provided  In 
each  uptake  for  proportioning  the  air  flow  through  each 
outlet. 

Fig.  8  shows  a  plan  and  elevation  of  the  fan  and  heater. 
The  fan  is  of  the  centrifugal  type,  with  bottom  horizontal 
discharge.  The  wheel  Is  6V{i  feet  in  diameter,  and  is  driven 
by  a  7-inch  by  7-inch  vertical  direct-connected  engine.  The 
heater  is  made  of  1-lnch  pipe,  twenty-two  rows  deep.  The 
sections  are  BVj  feet  wide  by  8  feet  high.  The  building  is 
warmed  by  air-rotation,  no  connection  being  made  with  the 
outside  air. 

Figs.  5  and  6  show  plan  and  sectional  elevation  of  a  dif- 
ferent ari-angement,  as  installed  in  the  shops  of  the  Houston, 
Stanwood  &  Gamble  Co.,  at  Covington,  Ky.  In  this  case  the 
fan  and  heater  are  placed  in  one  corner  of  the  building,  and 
the  air  carried    across  one   end   in   an    underground   concrete 
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duct.  Two  uptakes  connect  with  this,  running  up  beside 
columns  supporting  the  roof;  horizontal  branches  are  then 
carried  the  entire  length  of  the  building,  one  on  each  side, 
passing  through  the  roof  trusses  as  shown.  The  air  is  dis- 
charged through  short  mouthpieces  set  at  an  angle  to  give 
It  a  downward  direction,  and  arranged  to  deliver  it  both  to 
the  central  portion  and  the  side  aisles  or  bays.  This  par- 
ticular arrangement  of  the  distributing  ducts  is  made  neces- 
sary on  account  of  the  traveling  cranes  which  pass  through 
the  entire  length  of  the  building  in  each  of  the  three  sections 
as  indicated  by  tracks  at  the  sides  in  Fig.  5.     This  is  a  typi- 


A  plan  and  elevation  of  the  fan  and  heater  of  one  of  the 
units  is  shown  in  Fig.  4.  Two  double  inlet  fans  are  used, 
with  wheels  8%  feet  in  diameter  attached  to  a  common  shaft 
and  driven  by  a  belted  motor.  The  heater  is  made  up  with 
a  double  header,  as  in  the  previous  layout.  It  is  20  pipes 
deep,  131/2  feet  wide  and  10  feet  high.     The  air  is  taken  from 
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Pig.  2.    Simple  Arrangement  of  Heating  Installation  of  a  Small  Building. 

cal  illustration  of  an  overhead  distribution,  the  air  being  dis- 
charged at  an  elevation  of  about  IS  feet  above  the  floor.  The 
apparatus  in  this  case  also  takes  its  air  supply  from  the 
building,  leakage  being  depended  upon  for  ventilation. 

Fig.  9  shows  a  plan  and  elevation  of  the  fan  and  heater. 
The  fan  is  of  the  three-quarter  housed  type,  with  a  bottom 
horizontal  discharge  connecting  with  the  underground  duct. 
The  wheel  is  9  feet  in  diameter.  The  heater  Is  made  up  of 
two  groups,  with  a  supply  and  return  header  at  each  side. 
It  Is  20  pipes  deep,  and  has  an  exposed  front  S  feet  high 
by  121/2  feet  wide. 


Fig.  3.    Heating  Installation  in  a  Building  of  Larger  Size  than  the  one 
shown  in  Fig.  2. 

Fig.  7  illustrates  a  somewhat  similar  arrangement,  al- 
though in  this  case  two  overhead  units  are  used,  each  made 
up  of  two  fans  and  a  heater,  and  the  air  is  carried  downward 
to  a  point  about  8  feet  from  the  floor  before  being  discharged. 
The  system  is  installed  in  the  machine  and  erecting  shops 
of  the  Pennsylvania  Railroad  Company  at  Trenton.  N.  J. 
All  parts  of  the  system  are  symmetrically  arranged,  which 
gives  practically  an  equal  resistance  to  the  flow  of  air  in 
each  of  the  four  main  distributing  ducts. 


Fig.  4.    Fan  and  Heater  of  InstaUation  shown  in  Fig.  7. 

the  building,  but  is  forced  through  the  heater  instead  of  being 
drawn  through  by  suction,  as  in  the  other  arrangements 
shown. 

These  five  buildings  illustrate  the  more  common  methods 
of  arranging  the  distributing  systems  in  the  heating  of  ma- 
chine shops  of  modern  construction.  They  were  designed 
and  installed  by  the  B.  F.  Sturtevant  Co.,  of  Boston.  Having 
shown  examples  illustrating  the  general  layout  of  a  system 
for  shop  heating,  let  us  now  take  up  some  of  the  details  of 

design. 

Material  used  for  Ducts  and  Flues. 

The  airways  are  either  constructed  of  brick  or  galvanized 

iron.     In  brick  buildings  where  the  heating  system  is  planned 
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Fig.  6.    End  Elevation  of  InstaUation  shown  in  Pig.  0. 

before  the  building  is  constructed  the  flues  may  be  most 
readily  and  economically  built  in  the  walls  as  the  building 
is  erected.  When  this  is  done,  care  should  be  taken  to  give 
them  as  smooth  an  interior  as  possible  by  removing  all  pro- 
jecting mortar  from  between  the  bricks. 

Underground  ducts  are  built  either  of  brick  or  concrete 
for  the  larger  sizes,  and  generally  of  glazed  tile  for  the 
branches.  In  buildings  of  wooden  construction,  and  also 
those  of  brick  when  erected  before  the  heating  system  is 
laid  out,  it  is  customary  to  use  galvanized  iron.  This  is 
easily  worked  into  the  required  form,  is  light  in  weight, 
and  takes  up  a  minimum  of  space  for  a  given  area. 
Construction  of  Ducts  and  Flues. 

Great  care  should  be  taken  in  the  design  and  construction 
of  a  system  of  ducts  and  flues.     When  a  change   in  the  di- 
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leotioii  of  tlow  Is  necessary,  u  Kiacious  curvp  should  lie  |)io- 
vlded.  For  OOdegree  turns,  tlio  olbow  should  bo  nrndc  with 
at  least  live  pleeos.  and  the  radius  of  the  inner  side  of  tho 
elbow  should  not  be  less  than  tho  diameter  of  the  pipe.  This 
relation  between  the  radius  of  curvature  and  the  size  of 
pipe  should  hold   In  the  case  of  rectangular  ducts  as  well. 

When   a  branch  Is  taken   off  from  a  straight  run  of  pipe. 
It   should   be   given   an   angle  of   45   degrees  at   the  point   of 
fonneotlon,  and   the   remaining  change  In  direction  made  by 
A 


well  to  place  adjustable  dedectors  at  the  junction  of  the  ducts, 
so  that  the  air  volume  can  be  deflected  Into  the  brandies  in 
such  quanlllies  as  may  be  desired.  In  the  case  of  brick  or 
concrete  underground  ducts,  the  same  points  relating  to 
curves,  dampers,  etc.,  should  be  observed  as  d(!serlbed  above 
for  galvanized  iron. 

Size  of  Ducts  and  Flues. 
The  sectional  area  of  the  ducts  and  flues  is  based  upon  the 
velocity  of  the  air  flow  through  them.    It  is  a  well-known  fact 


T^ 


m 


^^iP^ 


I  / 


31 


Xc 


01 


Xn 


:^5: 


^^ 


-^ 


Madti'ivry.  iV.  F< 


Fig.  6.    Plan  of  Heating  and  Ventilating  Systena  of  the  Houaton,  Stanwood  &  Gamble  Co.,  Covington,  Kentucky. 


an  easy  turn.  The  main  run  of  pipe  is  commonly  reduced 
at  each  branch  or  take-off  by  an  easy  taper,  about  28  inches 
in  length,  which  can  be  made  from  a  sheet  of  iron  of  stand- 
ard width,  which  is  30  inches.  Whenever  the  duct  or  pipe 
branches,  the  construction  should  be  such  as  to  divide  the 
air  volume  into  the  required  proportions,  giving  to  each 
branch  an  easy  change  in  direction,  when  possible.  While 
due   regard  should   be   given   to   the   proper   proportioning  of 


that  the  frictional  resistance  to  the  flow  of  air  through  pipes 
increases  as  the  square  of  the  velocity,  hence  if  the  power 
required  for  driving  the  fan  was  an  important  factor,  very 
low  velocities  would  be  required.  As  a  matter  of  fact,  this  is 
generally  neglected  in  practice,  and  velocities  are  based  upon 
the  most  desirable  speed  of  fan  for  this  class  of  work,  which 
is  about  5,000  linear  feet  per  minute  tip  velocity.  This  results 
in  a  velocity  through  the  fan  outlet  of  about  3,500   feet  per 
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pig.  7.    Heating  System  of  Pennsylvania  BaUroad  Company's  Machine  Shop  at  Trenton,  N.  J. 


minute.  The  size  of  the 
main  duct  is  made  such 
that  the  velocity  common- 
ly runs  from  2,000  to  3,000 
feet  per  minute,  although 
some  engineers  make  a 
practice  of  starting  with  a 
duct  the  same  size  as  the 
fan  outlet,  but  making  a 
small  increase  in  the  size 
of  the  branches,  so  that 
their  aggregate  area  shall 
be  from  30  to  40  per  cent 


the  pipe  areas,  it  is  not  possilile  to  get  a  sufBciently  accurate 
distribution  of  air  without  the  use  of  dampers  and  deflectors. 
In  the  case  of  a  large  number  of  small  outlets  from  a  main 
duct,  the  best  results  are  usually  obtained  by  the  use  of 
adjustable  dampers  in  each  outlet.  Where  there  are  several 
blanches   of   considerable   size   leading   from    the   main.    It    Is 


greater  than  the  area  of  fan  outlet,  thus  bringing  the  velocity 
down  to  from  2,500  to  2,S00  feet  per  minute. 

It  is  frequently  possible  in  shop  practice  to  secure  satisfac- 
tory circulation  of  the  air  with  a  limited  extent  of  ducts  by 
discharging  it  at  a  high  veloclly,  as  noted  above,  thus  com- 
pelling it  to  coiilinuc  its  dii'eetioii  of  niovcnunl  for  a  coinider- 


MACHINERY. 


September,  1907. 


able  distance  without  the  use  of  conducting  pipes.  It  is  not 
uncommon  in  such  cases  to  force  the  air  100  feet  or  more 
from  the  outlets  at  a  velocity  of  2,000  to  3,000  feet  per  minute. 

Weight  of  Iron  Used. 
Table  I  gives  the  gage  of  iron  commonly  used  for  pipes  of 
different  diameter.  All  sizes  above  60  inches  are  made  of 
No.  16  gage.  If  the  pipe  is  made  much  lighter,  particularly 
in  the  larger  sizes,  it  will  not  keep  its  shape  when  supported 
horizontally,  which  results  in  loosening  the  joints  and  also 
decreasing  the  area  of  the  pipe.  The  common  practice  is  to 
make  rectangular  pipes  of  the  same  gage  as  round  pipes 
having  the  same  sectional  area,  but  under  certain  conditions, 
as  in  the  case  of  a  thin,  flat  pipe,  bracing  is  necessary  to  pre- 


[nlets 
Drips 


Pig.  8.    Fan  and  Heater  of  Installation 
sho-wn  in  Pig.  1. 


Pig.  9.    Fan  and  Heater 
Pigs.  5 


vent  sagging,  even  with  heavy  gages.     When  braces  are  used, 
lighter  iron  may  be  used  than  given  in  the  table. 
Heaters. 
The   subject   of   heaters   for   shop   heating   was   quite   thor- 
oughly discussed   in  Machinery  for   March,   1907.     A  few   of 

TABLE  I. 
Diameter  of  Pipe.  Gage  of  Iron 


Less  than  9  inch.  .  . 
9  inch  to  14  inch. 
15  inch  to  20  inch. 
21  inch  to  26  inch. 
27  Inch  to  35  inch. 
36  inch  to  46  inch. 
47  inch  to  60  inch. 


28 
26 
25 
24 
22 
20 
18 


61  inch  and  above 16 

the  results  noted  there  will  be  given  in  the  present  article 
together  with  some  special  reference  to  heating  by  air  rota- 
tion. In  shop  practice,  the  amount  of  heating  surface  is 
generally  expressed  in  linear  feet  of  one-inch  pipe  for  a  given 
space  to  be  heated.  This,  for  average  conditions,  may  be 
taken  as  follows.    With  all  of  the  air  taken  from  out  of  doors. 


there  is  generally  allowed  100  cubic  feet  of  space  for  one  foot 
of  pipe  when  exhaust  or  low-pressure  steam  is  used,  and 
150  cubic  feet  with  steam  at  80  pounds  pressure.  When  the 
building  is  heated  by  air  rotation,  the  above  figures  may  be 
raised  to  about  140  and  200  for  low-pressure  and  high-pressure 
steam,  respectively.  The  heater  is  generally  made  about 
twenty  pipes  deep  under  ordinary  conditions.  Heaters  of  this 
type  have  an  efficiency  of  about  1,300  heat  units  per  square 
foot  of  surface  for  steam  at  5  pounds  pressure,  and  an 
efficiency  of  1,600  for  60  pounds  pressure. 

Volume  of  Air  Required. 
When  the  air  is  taken  from  out  of  doors  for  the  purpose  of 
ventilation,  it  may  be  based  upon  the  number  of  occupants  or 
iiikt  upon  a  given  number  of  air  changes 

per  hour.  Usually  the  cubic  con- 
tents is  large  per  occupant  and 
may  vary  considerably  in  different 
shops,  so  that  under  ordinary  con- 
ditions it  is  best  to  use  the  former 
method.  The  air  supply  per  occu- 
pant may  be  taken  as  about  25  or 
30  cubic  feet  per  minute,  unless  the 
building  is  very  openly  constructed, 
in  which  case  the  air  volume  may 
be  reduced  and  leakage  depended 
upon  to  a  considerable  extent.  In 
many  shops  the  heating  is  done  en- 
tirely by  air  rotation,  and  leakage 
is  depended  upon  entirely  for  venti- 
lation. This  is  made  possible  be- 
cause of  the  large  enclosed  space 
in  proportion  to  the  number  of 
occupants  and  to  the  thorough  mix- 
ture of  the  inleaking  air  with  that 
which  is  in  rotation.  When  this 
method  of  heating  is  used,  the  air 
simply  becomes  the  medium  for 
transferring  the  heat  to  the  differ- 
ent parts  of  the  building,  and  the 
volume  required  will  depend  upon 
the  amount  of  heat  to  be  trans- 
ferred and  the  temperature  to 
which  the  air  is  raised. 

Suppose  the  air  is  returned  to 
the  heater  at  a  temperature  of  60 
degrees  and  delivered  at  a  tempera- 
ture of  140  degrees,  the  total  rise 
being  80  degrees.  In  cooling  one 
degree,  one  cubic  foot  of  air  gives 
out  1/55  of  a  heat  unit,  or  in  cool- 
ing 80  degrees  will  give  out  1/55  X 
80  =  80/55,  or  1.4  heat  unit.  There- 
fore, if  we  divide  the  total  amount 
of  heat  to  be  supplied  in  a  given 
time,  expressed  in  heat  units,  by 
1.4,  it  will  give  the  volume  of  air 
to  be  rotated  in  that  time,  assum- 
ing, of  course,  that  it  is  cooled  through  80  degrees  during  its 
passage  through  the  room. 

The  heat  loss  from  the  building  may  be  computed  by  any 
of  the  common  methods  in  use,  or  the  size  of  the  heater  may 
first  be  computed  by  the  method  already  given,  and  the  heat 
given  off  taken  as  the  equivalent  of  the  heat  lost.  Referring 
to  Table  II  in  Machinery  for  March,  1907,  we  find  that  a 
heater  twenty  pipes  deep  with  steam  at  5  pounds  pressure 
will  raise  the  temperature  of  air  from  0  to  140  degrees, 
and  has  an  efficiency  of  1,300  heat  units.  Steam  at  5  pounds 
pressure  has  a  temperature  of  227  degrees.    The  average  tem- 

0  +  140 
perature  of  the  air  passing  through  the  heater  is  == 


of  InstaUation  shown  in 
and  6. 


70  degrees,  hence  the  difference  in  temperature  between  the 

steam  and  air  is  227  —  70  ^  157  degrees.     In  case  the  air  is 

60  +  140 
rotated,    its   average   temperature    is   =:  100    degrees, 
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and  itio  difference  between  the  steam  and  air  Is  227  —  100  = 
127  degrees.  The  efllclency  of  a  healer  varies  directly  as  the 
difference  between  the  temiierature  of  the  steam  and  air; 
hence,  in  the  second  case,  with  the  air  rotated,  the  efficiency 
would  be  157  :  127  =  1,300  :  a;,  and  x,  the  efflcleniy  in  this 
case,  would  be  approximately  1,100  heat  units.  Then  the 
square  feet  of  surface  In  the  heater  multiplied  by  1,100  will 
be  the  heat  given  off  per  hour,  and  this  divided  by  1.4  will 
give  the  cubic  feet  of  air  to  be  moved  per  hour  by  the  fan. 

Size  of  Fan. 
The  required  size  of  fan  for  moving  any  given  volume  of 
air  may  be  taken  from  Table  II,  which  also  gives  the  approxi- 
mate speed  and  the  horse-power  required  for  driving  the  fan. 

TA3LE  II. 


Nominal  Size  ol 

Fan  ,Hei>;ht  of 

Housing 

in  Inches. 

Hi 

■0-' 

'o'a  , 
III 

3--  O. 

id 

X   a 

30 

18 

9 

870 

1000 

V2 

40 

24 

12 

580 

1600 

1 

50 

30 

15 

465 

2600 

1 

60 

36 

18 

390 

4500 

2 

70 

42 

21 

333 

6000 

2V2 

80 

48 

24 

293 

8000 

2V2 

90 

54 

28 

260 

11000 

4 

100 

60 

32 

233 

12500 

4 

120 

72 

43 

195 

21500 

7 

140 

84 

48 

167 

28600 

9 

160 

96 

48 

147 

31800 

10 

108 

54 

130 

40400 

13 

120 

60 

117 

51000 

16 

space.  ThrouKli  channel  O,  at  the  same  time,  the  compressed 
air  flows  into  Injection  nozzle  F,  which  permanently  com- 
municates with  the  compression  cliambcr  through  a  rela- 
tively small  injection  aperture.  A  chuige  of  Ihiuld  fuel  Is 
stored  in  the  chamber  of  the  injection  nozzle  F,  being  sup- 
plied to  it  through  a  valve  /  from  a  fuel  pump,  connected 
with  the  valve  through  the  conduit  K. 

Toward  the  end  of  the  compression  strolce,  the  Injection 
piston  C  (owing  to  the  difference  In  pressure  on  the  front 
surface  turned  toward  the  compression  compartment  and  the 
annular  surface  formed  by  the  piston  rod  of  the  injection  pis- 
ton) will  be  lapidly  moved  outward,  sliding  across  the  channel 
E,  and  separating  the  air  in  comparlnient  I)  from  that  In  the 
cylinder.  With  the  further  motion  to  the  lel'l  of  i)iston  C,  this 
amount  of  air  is  forced  from  the  chamljer  1)  through  conduit 
G  and  Injection  nozzle  F  back  into  the  combustion  chamber 
again.  As  the  mouth  H  of  the  nozzle  is  relatively  narrow, 
while  the  motion  of  the  piston  C  is  extremely  rapid,  the 
injection  air  will  be  highly  compressed,  and  will  traverse  the 
injection   nozzle   F   of    the   fuel-storing   compartment    with   a 


The  speeds  given  in  tlie  table  are  for  V2  ounce  pressure; 
should  it  be  desired  to  deliver  the  air  under  a  higher  pressure, 
in  order  to  force  it  a  long  distance  from  the  outlets,  it  would 
be  necessary  to  increase  the  speed  of  the  fan  somewhat, 
depending  upon   local   conditions. 

*     *     * 

NOVEL  HIGH  COMPRESSION  OIL  ENGINE.* 

ALFRED  GRADENWITZ.t 

In  oil  engines  of  the  injection  type,  the  liquid  fuel,  as  is 
well  known,  is  injected  in  an  atomized  condition  immediately 
into  the  combustion  chamber,  where  an  immediate  Ignition 
and  combustion  takes  place  owing  to  the  heat  from  the  pre- 
vious compression  of  the  air.  Now  the  main  difficulty  met 
with  in  the  construction  of  these  motors  has  been  to  con- 
veniently atomize  the  fuel,  and  to  produce  the  higlily  com- 
pressed injection  air  which  is  Indispensable  for  the  process. 
This  air  must  be  raised  to  a  pressure  superior  to  the  terminal 
compression  in  the  clearance  space,  in  order  to  pick  up  the 
oil  and  spray  it  in  a  finely  subdivided  state  into  the  com- 
bustion chamber. 

In  the  Trinkler  motor,  recently  brought  out  by  Messrs. 
Korting,  Ltd.,  this  Is  neatly  and  efficiently  effected  by  the 
aid  of  a  small  auxiliary  "injection"  piston,  which,  towards 
the  end  of  the  compression,  separates  a  certain  amount  of 
compressed  air  from  the  clearance  space,  driving  it  with  the 
necessary  injection  pressure  through  the  injection  nozzle, 
along  with  the  oil  contained  in  the  latter,  into  the  combus- 
tion chamber.  The  construction  of  this  motor  will  be  under- 
stood by  reference  to  Figs.  1  and  2,  and  the  accompanying 
description. 

The  Trinkler  engine  is  a  single-action  four-cycle  motor, 
with  a  working  stroke  on  every  alternate  rotation,  the  work- 
ing process  being  as  follows:  The  piston  A,  on  the  out  stroke, 
draws  in  through  the  inlet  valve  pure  air,  which  it  com- 
presses on  the  return  stroke  to  a  pressure  of  from  28  to  30 
atmospheres.  At  the  same  time  the  compartment  D,  situated 
in  front  of  the  injection  piston  C,  will  be  filled  with  com- 
pressed air  from  the  cylinder  through  a  compensating  chan- 
nel E,  which  connects  this  compartment  with  the  clearance 
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isjui;  An  liitorosi  I11K  I'iiiKiMe,  Mnv,  ISlHi,  Intri'iinl  Conilmsilon  i-lniiliios 
imil  tile  niespl  rrlnciplo,  Sfptninlicr.  Mini,  i'al.'nls  in  thi'il-  liclntlon 
ti)  tile  (ina  Engine  and  tlic  .Vuloriiohilc.  .Innnjirv.  March,  and  Mnv, 
IIIOC. ;  Oil  UnKlnes.  August,  11107;  Tlic  .IoIimsI.mi  Ci-iidi'  Oil  Kngliic, 
August,  3 007. 

t  AddreHs  :    2.^)  Ktirnci'strasso,  Iterlln,   Geriuany. 


Pig.  1.     The  Trinkler  Oil  Engine. 

high  speed,  so  as  to  carry  along  the  fuel  and  to  throw  it  in  a 
state  of  finely  atomized  spray  into  the  combustion  chamber, 
in  which,  owing  to  the  high  temperature  of  the  compression, 
the  fuel  will  be  ignited,  whereupon  piston  A  will  be  thrown 
forward,  transferring  the  impulse  to  the  crank.  Shortly  be- 
fore the  end  of  the  working  stroke,  the  outlet  valve  will  be 
opened  by  the  valve  gear,  and  the  products  of  combustion 
will  be  exhausted  on  the  return  stroke  of  the  piston.  During 
the  subsequent  advance  of  the  piston,  the  suction  and  further 
working  processes  will  be  repeated  as  above  described. 

The  motor  is  started  by  means  of  compressed  air,  supplied 
to  the  engine  through  a  mechanically  controlled  valve  N.  The 
compressed  air  reservoir  used  for  this  is  charged  from  the 
compression  space  of  the  engine  itself  through  a  charging 
valve  (not  shown)  cooled  by  the  jacket  water. 

The  high  thermal  efficiency  of  oil  Injection  engines  is  gen- 
erally known.  As  regards  the  other  features  of  these  motors, 
the  absence  of  any  igniting  or  heating  ap|iara(us  should  be 
noted,  as  well  as  the  perfect  elimination  of  soot  and  smell, 
due  to  the  perfect  combustion  of  the  fuel.  As  regards  their 
ease  of  operation,  and  the  safety  and  elasticity  of  the  service, 
these  engines  may  be  said  to  equal  those  using  gas  fuel,  while 
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far  excelling  from  the  former  point  of  view  the  steam  engine. 
One  of  the  main  special  advantages  of  the  Trinkler  motor 
is  the  simplicity  of  the  injection  apparatus,  which  is  free 
from  any  valves  and  special  pressure  reservoirs.  The  motor, 
thus,  is  free  from  any  part  requiring  to  be  packed  permanently 
against  high  pressure.  As  the  fuel  pump  has  not  to  work 
against  high  pressure,  the  ease  of  regulation  of  this  motor  is 
especially  remarkable. 

The  most  valuable  feature  of  this  novel  engine  is  its  ex- 
tremely low  fuel  consumption,  both  with  full  and  partial 
loads.  According  to  tests  made  by  Prof.  E.  Meyer,  of  the 
Charlottenburg  Technical  Institute,  a  12-horse-power  mo- 
tor of  this  type  showed  in  permanent  operation  a  con- 
sumption of  0.4SG3  pound  Russian  crude  naphtha  per  hour 
and  effective  (metric)  horse-power.  The  minimum  heating 
value  of  the  crude  oil  in  question  was  found  to  be  9,863 
thermal  units  per  kilogramme.  The  engine  thus  used  up 
2,180  thermal  units  per  effective  horse-power  hour,  corre- 
sponding to  a  thermal  fuel  efficiency  of  29.2  per  cent.  This 
is  the  more  remarkable,  as  the  consumption  of  fuel  with  half 
load  was  found  to  be  only  7Vi  per  cent  higher  than  with  full 
load,  that  is  to  say,  0.524  pound  per  hour. 


EDUCATION  FOR  INDUSTRIAL  WORKERS.* 


Maehincri/,  A.  J". 


Fig.  2.    Cross  Section  through  Oil  Injection  Mechanism. 

[Two  or  three  other  points  of  interest  besides  those  men- 
tioned by  Dr.  Gradenwitz,  may  be  noted  from  a  survey  of 
the  cuts.  The  auxiliary  piston  G  is  evidently  moved  to  the 
right  positively,  by  arm  Q  and  cam  T.  It  is  then  held  in 
this  position  by  the  engagement  of  latch  P  against  the  hard- 
ened block  8  at  the  lower  end  of  lever  Q.  As  piston  A  ap- 
proaches the  end  of  the  compression  stroke,  at  the  proper 
moment  cam  J  presses  down  lever  R  and  latch  P,  releasing 
lever  Q,  and  allowing  piston  C  to  move  to  the  left  as  described, 
under  the  influence  of  the  pressure  in  the  compression  space 
X.  On  the  release  of  lever  Q,  the  spraying  of  the  fuel  and 
its  consequent  ignition  take  place  almost  immediately.  Owing 
to  this,  the  time  of  ignition  can  be  regulated  by  changing  the 
time  of  release  of  the  lever  Q.  This  is  done  by  making  latch 
P  adjustable  by  the  knurled  thumb  screw  shown.  The  speed 
of  the  engine  is  regulated  by  the  action  of  the  governor  on 
the  fuel  pump,  which  is  thus  made  to  furnish  a  greater  or 
less  charge  to  the  nozzle,  as  may  be  required. — Editor.] 

*     *     » 

A  brass  much  used  in  marine  vessel  construction,  because 
of  Its  excellent  resistance  to  the  corrosive  action  of  sea  water, 
is  1  part  tin,  39  parts  zinc,  and  60  parts  copper. 


A  PLEA  FOR  A  MACHINE  TKADE  SCHOOL,. 

ARTHUR  D.  DEAN.t 

There  are  several  movements  now  on  foot  for  the  establish- 
ment of  trade  schools.  One  is  that  initiated  by  the  schoolmas- 
ter. He  states  that  boys  do  not  remain  in  school  long  enough, 
and  that  some  scheme  of  education  must  be  devised  whereby 
they  will  remain  after  the  legal  limit  imposed  by  the  compul- 
sory attendance  laws.  He  claims  that  they  leave  school  at  14 
and  waste  two  years  drifting  along  lines  of  work  which  do 
not  give  them  an  economic  hold  on  the  industrial  life.  I  regret 
that  the  schoolmaster  advocates  for  these  boys  only  manual 
training  when  I  believe  that  he  should  propose  trade  train- 
ing for  them.  I  regret  that  he  impresses  upon  the  public 
that  the  public  school  does  not  and  will  not  teach  a  trade.  He 
states  that  the  shop  work  in  the  schools  is  to  teach  only  the 
mechanical  principles  underlying  the  trades,  and  these  merely 
for  their  educational  value.  Only  6  per  cent  of  2,500  gradu- 
ates of  our  manual  training  high  schools  have  become  me- 
chanics. 

Need  of  a  Ne'w  Type  of  Trade  School. 

This  result  may  justify  the  existence  of  the  manual  training 
high  school,  and  at  the  same  time  it  strongly  points  to  the 
need  of  another  type  of  school  which  will  teach  the  youth  of 
our  land  to  become  first-class  mechanics.  I  believe  it  is  the 
proper  function  of  the  school  official  to  advocate  a  type  of 
school  which  in  its  purpose  frankly  and  openly  states  that  it 
can  and  will  fit  a  boy  for  a  good  workman  at  a  chosen  trade. 
Our  head  workers  must  come  from  the  ranks  if  we  are  to  get 
the  best  work  out  of  these  workers.  To  eliminate  the  chances 
fov  promotion  which  give  a  worthy  purpose  for  ambition  and 
foresight  by  taking  into  our  industrial  system  foremen  and 
superintendents  outside  of  the  ranks  is  to  crush  the  workers, 
and  eventually  kill  the  industrial  system.  The  phrase  "room 
at  the  top"  must  not  lose  its  significance  througn  closing  the 
entering  door  by  taking  into  the  industrial  system  too  many 
men   trained   outside   the   industrial   ranks. 

Among  the  objections  to  trade  schools  is  that  they  can- 
not teach  a  trade,  and  that  the  only  place  to  learn  a  trade  is 
in  the  shop.  I  believe  that  this  statement  is  unfair,  as  the  few 
trade  schools  which  exist  have  demonstrated  that  a  trade  can 
be  taught  as  a  part  of  an  educational  system,  and  the  graduates 
have  gone  into  the  shops  and  made  good.  I  do  not  claim  that 
they  can  learn  all  that  concerns  a  trade  in  any  school.  Neither 
do  they  learn  all  there  is  to  a  trade  in  a  shop.  It  is  a  self- 
evident  truth  that  no  man  learns  all  that  there  is  to  a  trade 
or  profession,  no  matter  where  he  receives  his  training  nor 
how  long  he  practices  it.  It  seems  to  me  that  definite  organ- 
ized instruction  in  the  use  of  various  tools  and  machines  in 
a  trade  school  will  turn  out  workers  superior  to  those  who. 
like  Topsy,  simply  "grew  up"  in  such  manufacturing  estab- 
lishments, which  take  no  pains  to  give  systematic  instruction 
to  their  young  workers. 

Why  an  Ideal  Trade  School  can  Develop  Better  Mechanics 
than  the  Shop. 

Let  us  consider  some  of  the  reasons  why  a  trade  school  can 
render  better  service  than  the  average  shop  in  developing 
skilled  mechanics. 

1.  The  school  can  help  make  a  profitable  workman  in  a 
shorter  time  by  giving  him.  under  instruction,  legitimate  shop 
practice  in  the  work  of  the  trade.  Definite  practice  in  the 
work  of  the  trade  from  the  very  beginning  in  a  school  is  a 
far  different  proposition  from  sweeping,  piling  castings  or 
running  errands  tor  several  weeks  or  months  in  the  shop. 

2.  The  school  can  give  a  series  of  graded  lessons,  general 
and  fundamental,  upon  which  other  work  may  be  based,  and 
futui-e  efficiency  more  certainly  developed.  The  lack  of  se- 
quence in  the  ordinary  shop  work  becomes  for  the  average 
boy  merely  routine  work,  and  he  flounders  around. 

*  The  subject  of  industrial  education  .ind  kindred  subjects  has  been 
treated  previously  in  the  following  articles  in  Machinery  :  Technical 
Education,  .January.  1!)01  ;  Technical  Education,  December,  1903; 
Contemporary  Technical  Education,  January,  1905;  Factory  Educa- 
tion. December,  1905 ;  .\n  Experiment  in  Industrial  Education,  .Tan- 
uary,  1906;  .\n  Experiment  in  Industrial  Training,  September,  1906; 
A  Step  Toward  Increased  Facilities  for  Industrial  Education,  Decem- 
ber, 1906 ;  Vital  Needs  of  Evening  Schools  for  Industrial  Workers. 
January,  1907  ;  .Apprenticeship  Education.  February,  1907 ;  Unique 
Experiment  in  Technical  Education,  March,  1907;  Tromoting  Indus- 
trial  Education,  May,   1907. 

t  .\ddress  :  167  Tremont  St.,  Boston,  Mass. 
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;;.  Tlio  si'hool  can  give  tlio  oii|)ortuiilt.v  to  do  a  task  over 
and  over  again  until  It  is  dono  right,  tlio  opportunity  to  study 
each  problem  closely  <i"d  deliberately.  In  a  shop  there  Is 
little  ehance  to  try  again.  The  work  must  lie  thrown  away. 
A  "call  down"  in  a  shop  can  never  take  the  pliue  of  definite 
instniclion  In  a  school. 

■I,  The  school  can  give  a  broader,  more  iiilelligent  Idea  of 
the  relation  of  the  parts  to  the  whole.  The  beginner  loarns 
the  dependence  of  one  part  on  another.  The  tendency  to  keep 
a  cheap  grade  of  labor  doing  one  tiling  may  make  a  first- 
class  operator,  liut  if  we  ex|iect  our  bright  boys  to  respond  to 
an  unusual  |irol)lem,  they  nuist  have  a  chance  to  practice  all 
the  usual  operations  of  production. 

i>.  In  the  school  the  instruction  Is  direct  and  personal,  given 
by  one  who  is  selected  not  only  because  of  his  superior  qual- 
ities as  a  workman,  but  because  of  bis  ability  to  teach.  The 
Instruction  in  the  average  shop  is  haphazard  and  accidental, 
givi  n  by  a  foreman  who  is  already  harrassed  by  a  multiplicity 
of  details. 

t;.  The  school  comes  nearer  to  taking  the  place  of  (he  shop 
as  it  approaches  the  commercial  standards  of  the  shop.  The 
incentive  of  the  commercial  demands  of  the  shop  will  empha- 
size the  value  of  time.  A  clear  conception  of  how  a  piece  of 
worl;  should  be  done  is  necessary  at  the  outset  to  avoid  a  waste 
of  time. 

Municipal  Authorities  Slow  to  Respond. 
To  hope  that  municipal  authorities  will  take  the  initiative 
with  reference  to  trade  schools  is  expecting  too  much,  for  un- 
fortunately some  politicians  only  see  the  popular  mind  of  the 
people  through  the  eye  of  the  labor  leader,  and  labor  leaders 
are  opposed  to  trade  schools.  There  will  also  be  difficulty  in 
disposing  of  the  finished  products  of  these  schools  if  they  are 
under  municipal  auspices.  In  order  that  the  work  may  be  of 
a  thorough,  practical  sort,  it  must  illustrate  actual  trade  con- 
ditions. The  parts  must  be  assembled  into  a  complete  machine 
in  order  to  illustrate  all  the  commercial  processes.  When 
these  machines  are  complete,  they  must  be  disposed  of  in  the 
market.  If  we  hear  in  mind  the  past  experience  of  some  state 
reform  schools  which  have  attempted  to  dispose  of  their  pro- 
<lucts  and  have  been  prevented  from  so  doing,  and  finally 
have  given  up  their  industrial  and  trade  work,  one  can  readily 
see  that  the  disposition  of  the  finished  product  becomes  a  real 
and  serious  problem. 

Private  Trade  Schools  Needed  for  Purpose  of  Illustration. 

We  need  a  few  trade  schools  to  serve  as  practical  illustra- 
tions of  what  they  are  capable  of  doing.  We  need  schools 
■which  can  practically  answer  the  statements  that  a  trade  can 
be  learned  in  a  school,  and  that  trade  schools  are  a  benefit  to 
the  working  man.  We  must  show  what  a  trade  school  is  like. 
I  believe  that  these  schools  must  pass  through  the  same  expe- 
rience which  was  undergone  when  cooking,  manual  training, 
and  kindergarten  schools  were  established.  They  were  intro- 
duced at  first  under  private  auspices,  and  demonstrated  their 
value  before  they  were  accepted  by  the  mass  of  the  people.  I 
am  a  believer  in  the  theory  that  private  initiative  creates  pub- 
lic enterprise,  and  that  no  better  service  can  be  done  than  to 
educate  through  private  trade  schools  tiie  public  conscience  to 
the  point  where  it  will  see  some  practical  exam|)les  of  their 
value.  In  the  preliminary  development  the  trade  school  move- 
ment will  go  forward  only  when  it  is  a  private  enterprise. 
These  schools  must  have  the  interest  of  the  manufacturer. 
They  must  have  his  suggestions.  He  has  been  the  largest  fac- 
tor in  industrial  development.  He  recognizes  that  the  trade 
school  can  substitute  definite  systematic  instruction  for  the 
haphazard,  uneconomic  training  in  those  shops  wiiere  no  spe- 
cial effort  is  made  to  train  industrial  workers.  Practical  men 
know  that  special  education  for  a  trade,  accompanied  by  train- 
ing in  mechanics,  mathematics,  science,  and  precepts  of  clean 
living,  will  serve  as  a  basis  for  stable  equilibrium  for  the 
industrial  world,  now  so  often  upset  (hrougli  industrial  strife. 

The  two  points  to  kee])  in  mind  in  all  this  discussion  of  trade 
schools  are  first,  the  American  boy  who  is  desirous  of  an  op- 
portunity to  learn  a  trade,  and  second,  the  establishment  of 
a  school  which  will  give  him  such  training. 

Naturally  you  want  to  know  what  sort  of  a  dellnitc  proposi- 
tion I  can  present,  and  so,  as  an  illustration,  I  offer  the  fol- 
lowing suggested  outline  for  a  trade  scluiol  lu'cparing  students 
for  the  machine  trades. 


Should  have  no  Other  Name  but  Trade  School. 
In  regard  to  its  nomenclature  it  must  be  called  a  trade 
school.  It  must  not  be  called  an  industrial  school  or  a  pre- 
paratory sciiool  for  the  trades.  Its  name  should  not  cover  u]) 
the  character  of  tlie  work  which  it  intends  to  do.  It  should 
In  its  very  name  define  tlie  nature  of  its  proposed  work. 
There  should  be  no  hesilalion  in  calling  it  just  what  it  Is. 

Schools  not  to  Create  Class  Distinction. 
Naturally  the  quesiion  arises,  what  class  of  students  will 
be  taken  into  the  school.  The  students  should  be  recruited 
from  any  class  wherein  an  individual  feels  that  a  knowledge 
of  a  trade  will  be  of  value  to  him.  In  all  probability  the  great 
majority  of  recruits  would  come  from  the  rank  and  file  of 
workers,  and  the  whole  atmosphere  of  the  school  should  be 
such  as  to  make  them  feel  that  its  work  was  for  tneir  benefit. 
It  must  be  a  school  which  will  instil  in  the  minds  of  the  boys 
the  idea  that  they  are  going  to  become  workmen,  and  gooil 
workmen  at  that,  and  that  if  they  are  good  workmen  they  may 
become  superintendents  and  foremen.  It  must  avoid  starting 
them  out  with  the  idea  that  they  are  to  be  superintendents 
and  foremen  immediately  upon  graduation.  It  should  awaken 
in  them  a  desire  to  be  good  workmen. 

School  Schedule  Same  as  Shop  Schedule. 
The  school  should  run  eleven  months  in  the  year,  fifty  hours 
a  week,  or  in  other  words  should  imitate  the  hours  and  holi- 
days of  the  factory.  The  hours  and  working  days  being  prac- 
tically the  same  as  those  in  the  shop  would  teach  the  students 
habits  of  regularity  which  they  must  learn  in  actual  employ- 
ment. I  would  suggest  that  the  month  of  August  be  taken 
as  a  shut-down  period.  This  does  not  imply  a  vacation,  but 
rather  an  opportunity  for  making  necessary  repairs  for  next 
year's  work.  Boys  in  the  school  who  need  money  should  be 
hired  to  do  this  repair  work. 

Should  be  Open  both  Day  and  Evening. 

The  school  should  be  open  both  day  and  evening,  although 
whether  such  a  school  could  be  run  successfully  for  two  kinds 
of  work  depends  entirely  upon  its  organization.  To  run  it 
successfully  both  day  and  evening  would  require  practically 
a  double  force  of  instructors.  This,  however,  is  a  detail  in 
organization.  The  day  class  should  be  composed  of  boys  who 
have  been  secured  with  a  great  deal  of  care  as  regards  mental 
and  physical  fitness  for  the  future  work  which  they  are  to 
do.  They  should  be  taken  into  the  school  for  a  trial  period 
of  three  months.  They  should  be  set  at  work  the  very  first 
thing  on  a  job  which  will  test  their  ability  to  do  mechanical 
work.  Sweeping  floors  may  demonstrate  a  boy's  ability  to 
sweep,  but  it  will  not  point  out  to  the  school  managers  his 
ability  to  make  a  good  mechanic. 

The  school  should  be  open  evenings  for  young  men  who  wish 
to  advance  themselves  in  their  trade.  Few,  however,  will 
care  to  spend  their  evenings  in  the  same  class  of  work  in 
which  they  are  engaged  during  the  day.  This  departure  will 
reach  fellows  of  a  different  calioer,  whose  qualities  of  mind 
and  mechanical  ability  cannot  be  judged  by  written  entrance 
examinations.  Their  fitness  to  enter  the  scnool  can  be  de- 
termined by  a  practical  examination  in  one  or  two  pieces  of 
shop  work  and  a  five  minute  interview  in  order  to  size  up  their 
characteristics. 

Kernel  of  Instruction  should  be  Shop  Practice. 
The  kernel  of  instruction  should  be  shop  practice  and  bool: 
learning  which  fits  in  with  the  machine  trades.  This  means 
that  the  major  subject  will  be  machine  shop  practice.  It  also 
means  that  there  must  be  some  mechanical  drawing,  pattern 
making  and  molding.  The  course  of  instruction  will  not  be 
complete  unless  there  is  academic  work  in  English,  business 
forms,  mechanics,  arithmetic  and  physical  science.  The  in- 
struction in  all  this  work  must  be  carried  on  expressly  to 
meet  the  needs  of  the  machine  trades.  It  must  not  be  taken 
from  elal)orate  text-books  in  general  arithmetic,  general  lOng- 
lish,  etc..  liut  rather  from  courses  which  have  been  carefully 
worked  out  by  practical  men  who  know  what  topics  are  of 
vital  importance  to  a  boy  who  is  to  be  engaged  In  a  machine 
trade  Incidentally,  there  should  be  inculcated  in  the  minds 
of   I  lie    siMdcnIs   a    |iower   to   reason   on   social   and    economi" 
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problems  along  lines  which  will  give  them  tnat  proper  point 
of  view  so  necessary  in  these  days  of  the  relation  of  their  in- 
dividual responsibility  and  life's  responsibility.  To  so  teach 
boys  that  they  may  earn  good  wages  at  a  trade,  and  at  the 
same  time  neglect  to  give  them  that  training  wnich  will  enable 
them  to  live  wisely  while  earning  that  money,  is  a  false  posi- 
tion for  any  school  to  take.  However,  I  should  not  have  so- 
cial and  economic  work  incorporated  as  a  set  course.  It  is 
rather  a  point  to  be  considered  as  entering  into  all  the  in- 
struction. 

Tuition  Fee  should  be  Charg-ed. 
There  should  be  a  tuition  fee  both  for  the  day  and  evening 
work.  It  is  the  experience  of  most  of  us,  not  only  In  school 
work,  but  in  all  concerns  cf  life,  that  what  we  pay  for,  we 
value,  and  that  what  we  get  free  is  not  always  appreciated. 
Provision  should  be  made  for  those  applicants  who  cannot  pay 
the  necessary  fee  by  some  scheme  of  scholarship  fund,  pro- 
vided for  by  those  patrons  of  the  school  who  are  enough  inter- 
ested in  boys  to  take  care  of  them  financially  while  in  school. 
When  the  boy  goes  to  work  the  loan  can  be  returned  to  the 
scholarship  fund  or  to  the  one  who  lends  the  money. 

Work  Must  1)6  Done  in  a  Commercial  Manner  to 
Command  Respect. 

In  order  that  the  trade  school  shall  command  respect,  it 
must  do  work  in  a  commercial  manner,  which  is  another  way 
of  saying  that  it  must  do  commercial  work,  and  if  it  does  this, 
it  will  be  possible  to  pay  wages  to  the  boys.  The  boys  should 
be  paid  wages  after  the  trial  period,  and  these  wages  should 
be  increased  regularly  according  to  the  ability  which  each 
boy  shows.  It  may  seem  strange  to  propose  a  tuition  fee  and 
at  the  same  time  return  it  in  the  form  of  wages.  The  tuition 
fee  is  a  guarantee  of  business  earnestness  of  the  boy,  his  par- 
ent, guardian,  or  patron.  Paying  boys  a  small  wage  on  a 
rising  scale  is  done  simply  because  we  must  recognize  the 
moral  value  which  accrues  to  a  young  man  when  he  finds  that 
his  advancement  in  his  trade  is  appreciated.  It  puts  a  practi- 
cal aspect  on  the  school's  methods,  and  affords  immense  satis- 
faction to  the  young  man  when  he  receives  definite  compensa- 
tion for  his  labor  through  an  advancing  scale  of  wages  due  to 
increased   efficiency. 

There  is  no  one  who  ought  to  be  more  qualified  to  teach 
these  young  mechanics  than  a  competent,  practical  man.  That 
there  would  be  some  difficulty  in  obtaining  such  a  teacher  I 
will  acknowledge,  and  in  itself  it  forms  an  argument  for 
the  need  of  trade  schools  when  we  are  obliged  to  acknowledge 
that  not  even  a  few  men  can  be  founa  who  are  competent  to 
be  teachers  in  a  trade  school.  A  successful  instructor  for  a 
school  of  this  character  must  be  a  man  of  exceptional  ability. 
He  not  only  would  be  required  to  know  his  trade  fully,  but 
would  have  to  combine  with  that  knowledge  ability  as  a 
teacher,  tact  and  diplomacy,  which  perhaps  would  fit  him  for 
positions  paying  far  higher  salaries  than  would  be  given  to 
the  instructor  of  a  trade  school.  At  all  events  the  instructors 
will  determine  the  success  or  failure  of  these  schools. 

As  the  school  is  to  be  a  trade  school  and  is  to  teach  machine 
trades,  it  must  for  the  very  sake  of  this  aim  make  the  work 
of  practical  character,  or,  in  other  words,  must  make  work 
of  a  commercial  character,  of  the  sort  which  will  take  a  boy 
into  real  commercial  life.  This  involves  the  turning  out  of  pro- 
ducts which  will  satisfy  in  points  of  accuracy  and  skill  the  de- 
mands of  the  industry.  It  means  the  doing  of  things  according 
to  commercial  processes.  It  means  that  time  and  material 
consumed  must  be  considered.  In  fact  the  school  must  imitate 
schemes  of  "works  management"  in  order  that  the  graduate 
may  immediately  fit  into  the  economics  of  snop  life.  Through- 
out all  the  work  the  students  must  be  taught  the  economy  of 
material,  tool-room  methods,  shop  kinks  and  cost  accounts. 
Frequent  excursions  should  be  made  to  the  neighboring  manu- 
facturing establishments. 

Lines  of  Work  that  a  Trade  School  Can  Do. 
In  order  that  the  school  may  best  illustrate  commercial 
methods  it  should  make  things  to  sell.  It  is  understood  that 
these  things  are  not  made  merely  to  sell  for  the  sake  of  finan- 
cial return,  but  to  illustrate  completely  the  commercial  re- 
quirements of  a  trade.  The  school  can  do  the  following  lines 
of  work. 


1.  The  making  of  some  regular  line  of  machinery  like  a 
bench  grinder,  speed  lathe,  bench  lathe,  arbor  press,  etc., 
which  will  illustrate  to  the  boys  how  jigs  and  fixtures  can  be 
used  in  modern  manufacture  when  a  number  of  machines  are 
turned  out  at  one  time.  This  procedure  should  serve  to  keep 
the  shops  going  at  all  times  regardless  of  the  other  lines  of 
order  work  which  might  be  on  hand. 

2.  The  school  should  also  take  repair  work  for  small  con- 
cerns. It  can  buy  up  second-hand  machinery  and  repair  it. 
This  sort  of  work  gives  a  splendid  opportunity  to  turn  out 
all-round  workmen.  It  will  serve  to  illustrate  re-babbitting, 
re-surfacing,  making  of  patterns  from  broken  parts,  making 
of  castings  directly  from  the  iron  form,  etc. 

3.  Doing  order  work  in  the  making  of  jigs  and  fixtures  for 
various  manufacturing  concerns.  This  special  order  work 
can  be  done  by  older  and  brighter  boys  who  understand  the 
reading  of  drawings  and  the  laying  out  of  the  work.  It  will 
give  them  an  opportunity  to  use  their  ingenuity  in  discrimin- 
ating between  that  work  on  the  jig  which  must  be  done  very 
accurately  and  that  which  can  be  slighted  without  damage  to 
the  commercial  efficiency  of  the  jig.  It  will  teach  the  boys 
how  to  figure  on  the  cost  of  jobs,  etc. 

4.  The  making  of  patterns  and  castings  for  special  orders 
01  outside  firms. 

There  is  not  a  city  of  any  size  having  machine  trade 
industries  which  cannot  have  such  a  school,  providing  there 
are  enough  resident  manufacturers  who  have  an  interest  in 
the  American  boy  as  well  as  an  interest  in  the  future  of  Am- 
erican industry,  and  providing  these  manufacturers  and  pub- 
lic spirited  men  w^ill  put  their  hands  down  into  their  pockets 
and  give  the  money  necessary  to  start  the  school. 

Can  such  a  School  be  Made  Self- supporting- 7 
I  suppose  the  school  can  never  be  completely  self-supporting, 
although  some  men  who  think  they  know  what  they  are  talk- 
ing about  (and  two  of  them  have  tried  it)  say  that  it  can  be 
made  self-supporting.  Personally,  I  think  it  would  be  well  to 
allow  considerable  financial  leeway.  It  is  not  necessary  to  wait 
until  these  interested  men  can  gather  up  money  enough  for  a 
fine  building.  All  that  is  necessary  is  to  lease  for  a  term  of 
years  a  building  suited  to  the  purpose.  There  are  manufac- 
turers of  iron  working  machinery  in  the  country  who  will  be 
glad  to  contribute  liberally  to  the  equipment.  It  is  not  neces- 
sary to  have  a  power  plant  in  the  building,  and  thus  the  cost 
of  an  expensive  portion  of  ordinary  school  equipment  can  be 
saved.  Purchased  electric  power  will  suffice  for  the  first  few 
years.  I  have  estimated  that  a  yearly  expense  of  $20,000 
will  give  instruction  to  200  boys  in  the  day  school  and  275 
boys  in  the  night  school.  This  sum  includes  administrative 
and  teaching  force,  rent,  heat  and  light,  and  materials. 

Certain  features  of  this  school  probably  prohibit  it  being, 
at  its  inception,  a  part  of  the  public  school  system,  but  some 
such  plan  as  I  have  presented  can  open  the  way  for  larger 

public  enterprise. 

*     *     * 

A  CURIOUS  RESULT  OF  HIGH  TARIFF. 
A  curious  and  amusing  illustration  of  the  effects  of  pro- 
tection, says  the  Mechanical  Engineer  (London),  was  afforded 
a  few  days  ago  by  a  deputation  of  American  watch  dealers 
which  waited  upon  the  president  of  the  Board  of  Trade.  It 
appears,  from  their  statements,  that  the  four  great  watch 
manufacturing  companies  of  America  are  banded  together 
with  a  view  to  keep  up  prices.  This,  of  course,  is  possible 
in  the  United  States,  with  its  tariff  wall,  but  in  the  British 
market,  where  the  trust  has  to  meet  Continental  competition, 
the  goods  are  supplied  at  much  lower  prices  than  those  which 
rule  in  the  United  States.  As  a  consequence  of  this,  American 
retailers  have  been  in  the  habit  of  purchasing  their  supplies 
of  American  watches  in  the  British  market  at  an  increase  of 
5  per  cent  on  the  invoiced  price,  and  then  reshipping  them 
to  the  United  States,  where,  being  of  American  manufacture, 
they  are  not  liable  to  duty.  In  this  way  the  trust  finds  itself 
undercut  in  its  own  market  by  its  own  goods;  and  it  would 
appear  from  the  statements  of  the  deputation  that  the  trust 
is  making  desperate  efforts  to  prevent  this  undercutting. 
British  traders  are  informed  that  they  can  only  be  supplied 
on  condition  that  they  undertake  to  forfeit  £5  if  they  allow 
a  watch  to  get  into  the  hands  of  an  American  dealer.  But 
it  is  difficult  to  see  how  such  efforts  can  prove  effective,  or 
why  American  dealers  should  seek  assistance  in  this  country 
(England) ' 
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MAKING  SWISS  FILES  IN  AMBRICA.-l.* 

Tlu'  phiiit  of  llio  Anuririui  Swiss  Kilt'  niiil  'I'ool  Co.  of  Elizn- 
betlipoit,  X.  J.,  was  described  in  Maciiinkhy,  April,  190").  In 
that  article  the  i)rocosses  used  at  the  time  were  quite  fully 
iloscribed  and  illustrated.  Since  then  the  business  has  grown 
rapldl.v,  manufacturing  methods  have  been  improved,  and  a 
new  and  enlarged  factory  has  been  built.  These  chauses  have 
offered  so  much  new  material  of  Interest  and  value  that  it 
has  seemed  decidedly  worth  wliile  to  describe  the  iilant  again, 
touching  lightly  on  the  points  fully  treated  in  the  previous 
article,  and  going  more  into  details  on  other  points. 

Most  of  the  tools  a  machinist  or  tool-maker  uses  have  npth- 
Ing  of  great  difhculty  or  mystery  connected  with  their  making. 
Any  gooti  tool-nuiker,  if  necessity  demands,  would  feel  com- 
petent to  make  for  himself  a  (.wist  drill  or  a  micrometer 
caliper,  even  though  these  tools  are  seldom  made  for  personal 
use,  but  are  almost  invariably  purchased.  There  is  a  different 
feeling  in  the  case  of  files,  however.     A  good  file  is  treasured 


In  llie  l'ac(^  of  all  lliis  mystery,  Mr.  E.  P.  U(  icblieim  deter- 
mined to  embark  in  tlie  manufacture  of  flies,  and  not  merely 
in  tlie  making  of  ordinary  hand  machinists'  tools  of  the 
coarser  grades,  but  those  of  finest  and  most  delicate  shapes, 
in  which  the  Swiss  makers  had  hitherto  held  undisputed  pre- 
eminence. We  have  had  occasion  before  now  to  refer  to  cases 
where  men  have  resolutely  embarked  in  work  of  this  mys- 
terious nature  with  not  much  more  than  determination  and 
common  sense,  and  nothing  in  the  way  of  tradition  and  |)rcju- 
dice,  to  guide  them.  This  is  still  another  case  in  point. 
While  it  is  not  to  be  supposed  that  Mr.  Relchhelm  developed 
his  methods  of  manufacture  full-fledged  from  the  start,  and 
that  there  is  no  further  improvement  possible  in  his  methods, 
yet  he  has  already  succeeded  in  building  up  a  business  which 
is  limited  in  extent  only  by  his  aljility  to  get  gooa  workmen, 
and  he  is  to-day  turning  out  a  product  which  at  least  ecpjals 
the  best  that  is  produced  abroad. 

As  stated  in  the  in-evious  article,  Mr.  Relchhelm  was  led 
to   undertake   this   business   from   his   previous   experience   In 


Fig.  1.    Plant  of  the  American  Swiss  File  and  Tool  Co.,  EUzabethport,  New  Jersey. 


by  the  man  who  owns  It.  He  looks  upon  it  with  friendliness, 
and  respect  as  well,  for  while  he  can  buy  files  by  the  thousand 
(good,  bad  and  indifferent)  from  people  who  make  a  business 
of  making  them,  he  would  not  be  able  to  make  one  himself. 
The  matter  of  cutting  those  fine  teeth,  so  well  formed  and 
regular,  and  yet  so  delicate  as  to  be  in  the  finer  sizes  almost 
invisible,  and  afterwards  the  hardening  of  the  tool  to  the 
Iiroper  degree  without  Injuring  the  shari)ness  of  these  multi- 
tudes of  little  teeth,  he  feels  to  be  beyond  the  range  of  his 
ability.  File  makers,  in  general,  have  rather  catered  to  this 
idea  of  mystery,  ineir  shops  are  surrounded  by  high  fences 
and  the  visitor  gets  no  further  than  the  office.  Their  cata- 
logues are  full  of  little  hints  and  suggestions  oi  the  compli- 
cated special  machinery  used,  and  the  secret  and  mysterious 
formulas  and  processes  followed  in  the  annealing  and  harden- 
ing departments. 

•  Tlio  fnlliiwInK  iii-tlc'Ic'S  (li'iiUiii;  with  (llo  miimil'ncHirc  nnd  mnclUncry 
linvc  iircviiMisly  ii|i|M'iin'(l  In  Maciiinimiv  :  I'"lli'  ('iittint;  Mndilnp. 
Octdlicr-.  I'.iii:;,  ciiKliii'i'i'lii*-'  cilHlon;  'I'hc  MakliiK  (if  ('Mnc  Tocilmiikcrs' 
I'Ui-n    liy    .\iii.Mlrari    .\Ii-l  liuds,    .\|irll,   lUO.-i. 


the  hardening  and  annealing  of  steel.  He  is  the  moving 
spirit  of  the  American  Gas  Furnace  Co.  which  has  made  a 
specialty  of  that  work  for  many  years,  so  his  experience  is  a 
most  valuable  one.  The  one  point  of  superiority  of  European 
hand-cut  files  over  American  machine-cut  ones,  is  in  the  mat- 
ter of  uniformity  in  size  and  sharpness  of  the  teeth  ;  the 
advantage  of  the  hand-cut  file  is  not  due,  as  many  have  sup- 
posed, to  a  quite  different  condition — the  irregularity  of  the 
spacing.  The  reason  why  it  is  possible,  usually,  to  obtain 
more  regular  shaped  teeth  from  hand  cutting  done  by  skilled 
workmen  is  that,  until  now,  the  best  methods  of  annealing 
with  the  best  and  most  uniform  tool  steels  produced  uneven 
results.  In  the  machine,  whenever  the  chisel  comes  to  a  hard 
spot,  a  shallower  cut  is  made;  when  It  comes  to  a  softer  spot 
the  cut  is  deeper,  and  the  tooth  sharper.  In  cutting  a  file  by 
IkiikI,  however,  the  workman  can  follow  the  effect  of  his 
chisel,  striking  It  harder  In  the  hard  spots,  and  lighter  where 
the  metal  Is  soft.  W^th  these  conditions  understood.  It  Is 
evident  thai    uniform  annealing  is  tlu'  luimc   rcciuiremcnt  for 
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producing  a  first-class  file  of  the  high  grade  required  by  tool- 
makers  and  watch-makers.  On  his  skill  and  experience  along 
this  line  Mr.  Reichhelm  based  his  confidence.  The  present 
extent  of  the  business,  and  the  rate  at  which  it  is  growing, 
tend  to  show  that  his  confidence  was  not  misplaced. 

The  Buildings. 
The  plant  is  located  on  an  irregular  tract  in  Elizabethport, 
N.  J.,  bounded  by  streets  on  three  sides.  The  place  was 
specially  selected  on  this  account  with  the  idea  of  having  it 
always  open  to  light  and  air.  As  shown  in  Fig.  1,  the  main 
building  is  two  stories  in  height.  Back  of  this  is  a  one-story 
building,  with  a  power  plant  at  the  eastern  end.  The  lay-out 
of  the  departments  is  shown  in  Fig.  2.  The  rough  stock  is 
received  at  the  shipping  door  at  the  front  of  the  main  build- 
ing, whence  it  is  carried  through  into  the  stock  and  cutting- 
o3  rooms  in  the  one-story  extension.  From  here  the  cut 
stock  is  taken  to  the  blacksmith  shop,  thence  to  the  annealing 
room,  the  grinding  department,  the  stripping  department 
and  the  blank  storage,  all  as  indicated  in  the  cut.  The  teeth 
are  formed  by  either  of  the  two  processes  of  cutting  or  etch- 
ing, as  will  be  described  later.  The  cutting  is  done  dowa- 
stairs  at  the  north  end  of  the  building,  while  the  blanks 
which  are  to  be  etched  are  taken  to  the  room  directly  above 
the  cutting  department  on  the  second  floor.  After  cutting, 
they  go  to  the  hardening  room  near  the  center  of  the  main 
building,  and  from  there  are  taken  to  the  packing  room 
directly  above.  It  will  be  seen  from  this  that  there  is  a  com- 
plete circuit  with  no  loops  or  backward  movements,  from  the 
receiving  of  the  raw  material  to  the  delivery  of  the  finished 
goods.     All  the  rooms  are  of  ample  size  for  an  equipment  of 


to  the  apparatus.  The  furnaces  are  quite  small,  being  only 
just  wide  enough  for  the  length  of  the  files  being  heated. 
The  uniformity  of  the  temperature  throughout  the  whole 
area  of  the  furnace  is  remarkable,  there  being  no  difference 
visible  to  the  eye  in  color  anywhere  within  the  heated  area. 
The  first  operation  is  the  forming  ol  the  tang.  Then  the 
blanks  are  reheated,  and  worked  to  the  proper  shape  under 
dies.  The  face  of  each  die  is  made  in  three  sections.  That 
on  one  side  of  the  die  is  used  for  breaking  down  the  stock, 
that  on  the  other  side  for  bringing  the  edge  of  the  stock  to 
approximately  the  right  dimension,  while  the  central  section 
is  used  in  forming  the  sides  or  faces  of  the  blank.  The  work- 
mei^  handle  these  with  great  rapidity  and  dexterity,  changing 
the  work  quickly  from  one  side  to  the  other,  and  back  again  to 
the  middle,  turning  and  re-turning  the  blank  until  it  is  formed 
to  the  shape  determined  by  tjie  dies.  It  is  impossible  to  form 
some  shapes  correctly  under  the  power  hammer.  The  bar- 
rette,  and  the  point  of  the  half  round,  for  instance,  have  to 
be  finished  by  drop  forging.  The  former  shape  of  file  is 
struck  up  from  a  round  blank.     The  amount  of  scale  found 
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three  times  the  present  capacity,  so  this  increase  can  be 
made  without  disturbing  the  arrangement  shown.  Having  the 
general  plan  of  the  works  thus  before  us  we  can  follow  the 
process  from  step  to  step. 

Blanking  and  Forging. 
The  raw  material  received  comes  in  various  forms,  gen- 
erally of  the  exact  shape  of  the  "amidships"  section  of  the 
file.  In  a  few  cases  sheet  stock  is  used  for  thin  flat  files  of 
various  forms  and  uniform  thickness.  These  are  punched  in 
blanking  dies  under  a  punch  press.  For  half-round,  round, 
square,  barrette  and  other  styles,  stock  of  appropriate  shape 
is  cut  in  the  shears  to  the  proper  length.  From  here  it  is 
taken  to  the  forging  department.  In  this  room,  aside  from 
the  noise  which  is  unescapable  where  power  hammers  are 
used,  the  thing  which  first  strikes  the  visitor  is  the  clearness 
and  comparative  coolness  of  the  air.  There  is  none  of  the 
dust  and  smoke  usually  associated  with  the  operation  of 
forges.  This,  of  course,  is  due  to  the  use  of  gas  furnaces 
with  their  smokeless,  dustless  fuel  in  the  place  of  the  coal 
forges  ordinarily  found.  A  furnace  stands  at  the  side  of  each 
smith,  and  a  very  small  and  inconspicuous  affair  it  is.  A  fire- 
brick lining  in  an  iron  casing  with  fouB.  legs  to  stana  on,  with 
piping  and  burners  for  gas  and  air,  is  all  there  appears  to  be 


around  the  hammers  and  drop  presses  is  very  small — an  indi- 
cation of  the  non-oxidizing  quality  of  the  flame  in  the  gas 
furnace.  Each  workman  has  a  private  supply  of  cool  air 
from  the  pressure  service  which  he  can  direct  on  himself  in 
whatever  way  best  suits  his  convenience  and  comfort. 

Annealing. 
As  stated  in  the  beginning,  Mr.  Reichhelm  considers  that 
the  secret  of  fine  file  making  lies  primarily  in  the  matter  of 
annealing.  This  is  the  next  operation  after  the  forging.  One 
might  expect  from  the  importance  of  this  part  of  the  work 
to  find  elaborate  precautions  taken.  One  would  suppose  that 
the  blanks  would  be  packed  with  charcoal  in  cases  having 
covers  luted  with  fire-clay;  such  precautions  are  generally 
considered  necessary  to  get  even  heat  and  freedom  from  oxi- 
dation. Nothing  of  this  kind  is  seen  in  Fig.  3,  which  shows 
a  general  view  of  the  annealing  room.  There  are  here,  as 
shown,  a  number  of  gas  furnaces  of  various  sizes.  The  big 
ones  are  for  big  files,  and  the  little  ones,  for  little  files.  The 
'blanks  are  packed  in  the  furnaces,  unprotected,  exposed  to 
the  direct  action  of  the  flame.  The  precaution  of  packing 
them  with  the  tangs  outward  and  the  points  Inward  is  taken, 
but  otherwise  the  metal  is  not  shielded  in  any  way.  The 
flame   is   lighted   and   kept   going  at   a   temperature   of  1,500 
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ilt'Kivos  FalirfiUii'lt.  I'or  nlioul  four  lio\irs,  oi'dliuirily ;  llicu 
(till'  (loots  being  carofully  ilosod)  the  woik  is  alloweil  to 
ifinalii  over  two  nights  and  one  day,  until  it  is  perfectly 
coiil.  Tliore  is  a  very  sliglit,  thin  seale  resulting  from  this 
heat  treatment,  but  no  pitting  or  corrosion.  What  little  scale 
there  is  comes  from  air  which  leaks  in  during  the  cooling 
IMOcess,   the    flame   itself   being   absolutely    nonoxidlzlng.      It 


Fig.  3.    A  View  of  ttie  Anneaiing  Room. 

would   be    difficult   to   find   a   better   commercial    test   of   the 
excellence  of  the  fuel  gas  process  used,  than  this. 

The  uniformity  of  annealing  obtained  is  the  result  of  the 
fulfillment  of  several  simple  conditions.  There  must  be  a 
constant  quality  pressure  and  amount  of  gas,  and  a  constant 
pi'essure  and  volume  of  the  air  mixed  with  it.  With  these 
mixtures  determined,  the  nature  of  the  flame  and  the  tempera- 
ture will  be  constant.  Too  much  cannot  be  said  about  the 
composition  of  the  fiame.  The  vaporized  naphtha  used  is  free 
from   injurious   elements,   such   as  sulphur,   and   is   provided 


Fig.  4.    Machine  for  Grinding  Flat  Files. 

with  a  slight  under  supply  of  oxygen,  so  that  there  is  no 
danger  of  any  of  that  element  combining  with  the  metal.  The 
furnace  must  be  so  built  that  the  heat  is  evenly  distributed 
throughout  the  whole  of  the  interior.  The  file  on  the  bottom 
of  the  pile  must  be  heated  under  the  same  conditions  as  the 
one  ill   llu-  lop.     The  ends  and  sides  of  the  furnace  musl   each 


lid  siiljject  to  exactly  llie  name  degree  of  heat.  Wilh  these 
points  ciirc-fiiUy  looked  out  for,  and  with  the  matter  of  time 
of  expoHui'o  to  the  heat  attended  to,  it  only  remains  to  pro- 
vide the  proper  steel  to  be  able  to  get  the  same  results  day 
in  and  day  out,  in  the  annealing  of  file  blanks.  For  the 
finest  work,  Mr.  Relchhelm  has  been  unable,  sad  to  say,  to 
find  an  American  steel  which  will  give  good  results.  The 
best  that  can  be  obtained  varies  in  composition  and  resulting 
biiidness  from  one  bar  to  another,  and  from  point  to  point 
ill  Ihe  same  bar.  The  necessity  for  unll'orin  hardness  In  the 
annealed  blank  involves  in  this  case  the  necessity  of  iiatronlz- 
iug  a  foreign  firm  instead  of  a  home  industry. 

Grinding-  and  Stripping. 
In  order  to  form  sharp  teeth  of  uniform  height,  it  Is  neces- 
sary to  provide  a  smooth,  even  surface  to  start  with.  To  pro- 
duce this  surface  the  blanks  are  first  ground  and  then  draw 
filed  or  "stripped."  The  files  with  flat  cutting  surfaces  have 
them  ground  on  automatic  machines.  A  near  view  of  one 
of  these  machines  is  shown  in  Fig.  4.  At  B  is  a  grindstone 
of  large  diameter,  revolved  at  suitable  speed  and  traversed 
slowly  back  and  forth  by  a  cam,  to  equalize  the  work  across 
its  face.     The  files,  shown  at  A,  are  ranged  in  a  row,  with 
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Pig.  6.    Grinding  Round  File  Surfaces  by  Hand. 

suitable  backing  and  supports,  on  the  flat  plate  or  holder  G. 
This  frame  or  holder  is  dropped  in  a  vertical  position  in  slide 
D,  and  pressed  up  against  the  face  of  the  revolving  grind- 
stone B  by  the  rollers  E  and  the  adjusting  screws  operating 
them.  The  mechanism  which  reciprocates  slide  D  up  and 
down,  so  that  the  blanks  are  ground  from  one  end  to  the  other, 
is  then  started.  In  the  machine  shown  this  motion  is  oper- 
ated by  an  adjustable  crank  at  the  top  of  the  machine,  con- 
nected to  crosshead  C.  The  matter  of  grinding  a  frame  full 
of  blanks  is  one  of  a  few  strokes  and  a  few  seconds  only. 
The  wheels  used  are  five  or  six  feet  in  diameter,  and  means 
are  provided  in  the  machine  for  keeping  them  constantly 
trued. 

This  machine  grinding  is  done  on  flat  surfaces  only.  On 
round  surfaces  the  grinding  is  done  by  hand.  In  Fig.  5  may 
be  seen  workmen  engaged  In  this  operation.  Most  of  them 
are  working  on  half-round  flies.  As  may  be  seen,  they  are 
sitting  on  wooden  blocks  In  front  of  large  grindstones,  all 
except  the  man  in  the  foreground,  being  astride  of  a  board 
with  a  steel  hook  or  holder  on  the  end  of  it,  which  holds  the 
work  down  to  the  wheel.  The  weight  of  the  workman  thus 
furnishes  the  pressure  needed  for  grinding.  The  smallest  and 
finest  flies,  whether  flat  or  round,  are  ground  by  hand  on 
carefully  trued  wet  emery  wheels. 

The  surface  produced  by  this  grinding  Is  not  quite  good 
enough  for  the  purpose  desired,  so  the  flnishiug  touches  are 
given  by  draw  filing  or  "stripping."  Hoth  flat  and  round 
surfaces  are  finished  in  this  way,  and  all  burrs  are  i-emoved 
from  edges  and  corners.  The  men  work  at  benches,  with  the 
lilanks  supported  by  their  ends  in  wooden  blocks.  For  strip- 
ping flat  surfaces,  a  new  machine  has  recently  been  Intro- 
duced. One  of  these  Is  shown  in  Fig.  C.  The  blanks,  B.  are 
hold   in   suitable  holdoi's.     These   holders  are   pressed   upward 
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by  levers  and  weights  against  ttie  cutting  flies  E  in  slide  D. 
This  slide  is  moved  in  and  out  for  the  stroke,  being  carried 
by  saddle  G,  which  slides  along  ways  on  the  under  side  of 
overhanging  arms  H  H.  It  is  also  traversed  back  and  forth 
to  distribute  the  action  over  the  full  length  of  the  cutting 
files  by  a  drunken  screw  at  F.  The  work  is  relieved  from 
contact  with  the  flies  on  the  back  stroke.  It  might  be  ex- 
pected that  it  would  be  a  matter  of  some  difficulty  to  avoid 
"pinning"  in  a  case  of  this  sort.  This  is  not  often  met  with, 
however.  In  the  first  place  the  files  are  made  specially  for  the 
purpose,  with  plenty  of  clearance.  Besides  this,  the  pressure 
on  the  work  is  unvariable,  being  determined  by  the  weights 
and  levers  mentioned.  A  workman,  even  though  expert,  might 
momentarily  use  more  pressure  than  he  ought  to  on  his  file, 
so  as  to  cause  it  to  tear  the  steel  and  get  the  broken  par- 
ticles wedged  or  "pinned"  in  the  teeth.  With  a  machine, 
having  once  found  the  conditions  necessary  to  avoid  this 
trouble,  these  conditions  may  be  preserved  indefinitely,  and 
the  trouble  practically  avoided.  "When  it  does  occur,  perhaps 
once  a  day,  the  blank  thus  injured  has  to  be  reground  and 
reflled. 

Flat  files  are  ground  and  stripped  on  all  of  their  cutting 
surfaces  before  going  to  the  cutting  department.  On  flies 
having  sharp  edges,  however,  such  as  half-round,  barrette.  and 
other  shapes,  this  course  is  not  followed.     On  a  half-round  file. 


crank  disks.  A  crank-pin  8  inches  in  diameter  had  broken 
off  close  to  the  crank  disk,  and  several  men  had  spent  con- 
siderable time  in  a  futile  effort  to  drive  out  the  remaining 
part  of  the  broken  pin.  Finally  the  chief  engineer  ordered 
one  of  the  men  to  bring  in  the  cannon.  It  was  made,  as  shown 
in  Fig.  1,  of  a  piece  of  steel  with  a  2-inch  hole  bored  in  it 
longitudinally.  A  i/4-inch  hole  for  the  fuse  and  a  2-inch  hole 
for  the  escape  of  the  gases  of  combustion  after  they  had  com- 
pleted their  work,  were  drilled  in  from  the  sides  as  shown, 
to  meet  the  center  hole  of  the  device. 


stripping  Machine  for  Draw  Filing  the  Blanks. 


for  instance,  the  flat  surface  is  stripped;  then  the  flrst  cut 
is  taken  over  it,  and  it  is  returned  to  the  stripping  room  to 
have  the  round  surface  finished,  which  then,  in  turn,  is  treated 
with  the  first  cutting;  after  this  the  second  cut  is  given  to 
the  flat  side,  and  then  to  the  round  side.  This  working  flrst 
on  one  side  and  then  on  the  other,  on  a  blank  having  sharp 
edges,  is  necessary  to  keep  the  teeth  perfect  in  shape  clear  out 
to  the  edge.  If  one  side  were  finished  completely  before  the 
other  was  touched,  the  edges  would  be  turned  over,  away  from 
the  surface  last  finished,  making  a  sharp  burr  on  the  side 
which  was  cut  first. 

After  the  blanks  have  been  stripped,  they  are  taken  to  the 
blank  storage,  awaiting  their  turn  at  the  cutting  machines. 
The  cutting  of  the  teeth  and  the  hardening  of  the  file  will 
be  described  in  a  succeeding  installment  of  this  article. 

*     *     * 

USING  A  CANNON  FOR  DISSOCIATING  A 
SHRINK  FIT. 

A  contributor  to  the  National  Engineer  of  May,  1907,  de- 
scribes a  device  which  is  well  known  and  much  used  in  rail- 
road shops.  Machinists  in  other  lines,  however,  are  probably 
not  so  familiar  with  it.  This  device  is  a  cannon  which  is 
used  as  a  sort  of  desperate  remedy,  when  everything  else  has 
failed,  for  knocking  out  crank-pins,  axles,  and  other  shrunk 
and  rusted  joints.  It  is  somewhat  dangerous  to  use,  so  should 
not  be  ordinarily  employed. 

The  writer  referred  to  says  in  substance:  "On  a  recent 
visit  to  the  plant  of  the  Kittaning  Iron  &  Steel  Co.,  I  wit- 
nessed a  novel  method  for  removing  broken  crank-pins  from 
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Cannon  for  Machine  Shop  Use. 


"The  cannon  was  loaded  with  about  t{.  pound  of  giant  pow- 
der. A  piece  of  2-inch  case-hardened  steel  called  the  'shot' 
was  inserted  in  the  opening,  and  all  was  firmly  chained  to  the 
disk,  as  shown  in  Fig.  2,  with  the  opening  of  the  cannon  di- 
rectly over  the  crank-pin.  A  fuse  was  inserted  in  the  small 
opening,  and  ignited.  All  hands  then  sought  places  of  safety. 
A  heavy  explosion  soon  followed,  after  which  an  examination 
showed  that  the  pin  was  still  intact  in  the  disk,  notwithstand- 
ing that  the  shot  had  embedded  itself  in  the  pin  14  inch.  The 
cannon  was  again  loaded,  fastened  in  position,  and  fired,  which 
loosened  the  pin  so  that  a  few  blows  from  a  heavy  hammer 
drove  it  out  of  the  disk. 

"When  tlie  cannon  was  fired,  the  smoke  and  flame  caused  by 
the  explosion  followed  the  shot  until  the  latter  passed  the  2- 
inch  opening  on  top.  through  which  they  escaped  to  the  atmo- 
sphere. 

"The  engineer  informed  the  writer  that  tlie  cannon  had  been 
in  use  over  a  year,  and  that  during  that  time  it  had  been 
used  over  sixty  times  for  removing  keys,  pins,  etc.,  without 
an  accident,  except  on  one  occasion.  On  this  occasion  the 
fuse  hole  was  by  mistake  turned  toward  a  window,  and  the 
resulting  concussion  destroyed  the  glass  and  sash  of  the  latter. 
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Cannon  Charged  and  Aimed,  ready  for  Firing. 

When  the  shot  was  flrst  made,  it  was  only  hardened  tor  about 

two  inches  of  its  length.     The  result  was  that  the  impact  of 

its  striking  the  object  to  be  removed,  enlarged   its  diameter 

so  that  it  stuck  in  the  bore  of  the  cannon  and  had  to  be  bored 

out." 

*     *     * 

One  of  the  causes  of  a  serious  loss  in  the  transmission  of 
compressed  air  is  pumping  the  air  of  the  engine  room  rather 
than  air  drawn  from  a  cooler  place.  This  loss  amounts  to 
from  2  to  10  per  cent. 
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METHODS  OF  DELICATE  TURNING. 

TluTi'  are  sonu'  Uiiuls  o(  woiU  Ihat  do  not  eonu'  up  in  tho 
ordiniuy  run  of  business.  Init  which  are  met  with  occasional- 
ly, and  aro  liable  to  Kivc  conslderalde  concern  when  they  do 
apinai  11  is  not  often,  for  instance,  that  one  has  to  turn  a 
:i,  H'l  inch  steel  rod  L'(i  inches  lonK  down  to  a  diameter  of  1/16 
of  an  incli.  Ttiis  delicate  operalion  may  be  performed  easily 
when  called  for.  if  it  is  gone  about  in  the  right  way.  Engi- 
neeriiiii.  of  London,  in  the  June  7,  1907  issue,  contains  a  de- 
scription of  the  way  in  which  an  Englishman,  Mr.  Henry  Lea, 
of  Birmingham,  performed  this  operation.  The  stock,  which 
is  of  mild  steel  U/16  inch  diameter  as  stated,  was  placed  in  a 
5'...-inch  ( 1 1-inch  swing)  lathe,  one  end  being  caught  in  a 
chuck   on   the  spindle,   and   the  other  supported   by   the   tail- 


THE  ROD  WHICH  IS  BEING  TURNED 
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Fig.  1.    FoUow-rest  for  DeHcate  Turning. 


center.  It  is  necessary  of  course  to  use  a  follow-rest  to  do 
turning  of  any  kind  with  such  slender  work.  The  follow- 
rest  used  is  shown  in  Fig.  1.  It  is  composed  of  a  bracket  A 
fastened  to  the  rear  of  the  carriage.  This  bracket  carries  a 
vertical  slider  B,  which  again  carries  a  horizontal  slider  or 
steady  plate  C.  which  is  hardened  and  has  notches  in  the  four 
corners,  of  sizes  to  suit  rods  of  different  diameters.  The  bolt 
D  locks  plates  B  and  G  to  the  bracket.  E  is  an  arm  pivoted  at 
F.  and  provided  with  a  coiled  spring  G.  the  effect  of  which  is 
to  press  the  nose  H  against  the  under  side  of  the  revolving 
rod  in  a  slightly  inclined  direction,  as  shown  by  the  arrow, 
thus  keeping  the  revolving  rod  in  contact  with  the  two  sides 
of  the  notch  in  plate  C. 

A  portion  of  the  rod  next  the  chuck  was  turned  true,  and 
the  steady  was  adjusted  to  it.  The  turning  tool  (Fig.  2)  is  a 
very  keen  side-tool,  facing  away  from  the  chuck,  and  its 
cutting  edge  was  normal  to  the  axis  of  the  rod,  so  that  the 
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Fig.  2.    Setting  of  Tool  and  Steady  Plate. 

tool  had  no  tendency  either  to  force  the  rod  inwards  or  to 
draw  it  outwards.  The  point  of  the  tool  was  set  about  0.02 
inch  in  advance  of  the  steady  plate.  The  speed  and  feed  were 
about  2.50  revolutions  per  minute  and  180  turns  per  inch  of 
travel.  Oil  was  kept  dropi)ing  on  the  point  of  the  tool.  The 
first  few  cuts  were  about  0.002  inch  deep;  the  final  cuts  were 
0.0005   inch  each. 

It  Is  most  important  in  work  of  this  kind  that  the  cut 
should  be  taken  in  a  direction  away  from  the  chuck,  and  that 
the  jiressure  of  the  tail-center  be  so  light  as  not  to  bend  the 
rod  by  end  compression.  As  the  work  i)rocceds,  the  rod  be- 
comes so  slender  that  the  steadying  effect  of  the  tail-center 
is  pracdcally  nil,  and  two  loose  wooden  sujiports  standing  on 
(be  lalbclied  were  \ised  instead,  having  V-notches  for  the  rod 


to  revolve  In.  As  the  saddle  receded  from  the  chuck,  one, 
and  thru  bolli.  of  the  supports  were  transt'circd  to  the  left- 
hand  side  of  the  saddle,  so  as  to  support  the  jiortion  already 
lurned.  The  time  required  for  each  cut  was  Vl\U  minutes. 
The  first  one  or  two  cuts  removing  the  skin  left  the  rod  rather 
ci-ooked,  but  it  became  more  and  more  straight  after  each  suc- 
ceeding cut,  and  the  last  cut  left  It  practically  straight. 

There  is  another  delicate  lathe  operation  of  a  diiterent  kind 
which  is  well  known  to  clock  and  watch  tool-makers,  though 
perhaps  not  to  machinists  engaged  in  heavier  work.  Sup- 
posing it  were  required  to  finish  comiilete  fi-om  the  bar  in 
one  chucking  a  small  i)inion  blank,  such  as  shown  in  Fig.  3. 
It  is  apparent,  after  looking  the  piece  over,  that  the  only  dif- 
ficulty in  making  it  thus,  lies  in  getting  a  .sharp  point  where 
the  bearings  are,  on  each  end  of  the  piece.  It  will  at  once  be 
seen  that  the  end  next  to  the  solid  bar  from  which  the  piece 
is  formed  will  break  off.  under  the  pressure  of  the  cut  used  in 
forming  and  separating  this  end.  a  considerable  time  before 
the  tool  point  has  reached  the  center,  thus  leaving  a  blunt, 
ragged  pivot  where  a  sharp,  smoothly  finished  one  is  desired. 

The  way  in  which  this  operation  is  performed  is  shown  in 
Figs.  4  and  5.  The  work  is  cut  off,  and  the  point  shaped  in 
such  a  way  that  the  entire  pressure  of  the  cut  comes  on  the 
bar  of  stock  held  in  the  chuck,  and  none  of  it  on  the  work. 
The  outer  end  of  the  work  is  held  in  a  supporting  bushing  in 
the  lathe  or  screw  machine  in  which  the  work  is  being  done. 
A  tool  of  the  shape  shown  is  used  for  severing  the  work  fi'oni 
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Figa.  3,  4  and  5.      Finishing  a  Pivot  at  the  End  where  It  is  Cut  fi*om  the  Bar. 

the  bar.  This  tool,  it  will  be  noticed,  is  not  fed  straight  in, 
but  Is  moved  in  on  an  angle  that  will  form  the  pivot  to  the 
right  shape.  Face  a  is  beveled  so  that  it  clears  the  work  en- 
tirely. The  point  is  quite  sharp.  The  cutting  action  is  thus 
entirely  on  the  face  of  the  stock,  and  the  work  is  not  subject 
to  any  pressure  whatsoever.  Being  supported  by  the  bushing 
in  the  rear,  even  the  weight  of  the  piece  has  no  tendency  to 
sever  it  before  It  is  cut  away  by  the  tool,  and  when  it  is 
finally  separated  it  is  still  supported  in  the  same  position  as 
before  the  separation  took  place.  This  method  of  doing  the 
work  saves  the  separate  operation  which  would  otherwise  be 
necessary  for  pointing  the  pivot  at  the  end  wheiv  it  was  sev- 
ered from  the  bar. 

■K        «        H> 

The  Brass  World  calls  attention  to  the  fact  that  too  much 
phosphorus  in  a  phosphor-bronne  bearing  causes  the  tin  to 
liquidate  In  the  form  of  "tin-spots,"  which  are  nearly  as  hard 
as  steel.  Such  "tin-spots"  cut  the  axle  and  cause  the  bearing 
to  heat. 
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RBAMERS.-2. 

EBIK  OBERG. 

Fluted  Chucking  Reamers. 
Fluted  chucking  reamers  are  used  in  machines  for  enlarg- 
ing holes  as  well  as  for  finishing  them  smooth  and  true  to 
size.  These  reamers  are  usually  provided  with  either  straight 
or  standard  taper  shanks,  as  shown  in  Figs.  6  and  7.  They 
are  not  intended  for  removing  a  large  amount  of  stock,  0.005 
to  0.010  inch  being  all  that  should  be  required.  The  cutting 
edges  are  along  the  lines  o  b.  At  the  front  end  of  the  reamer 
there  is  a  slight  round  as  shown  at  ft.  It  is  a  well  known 
occurrence  that  reamers  held  rigidly  at  the  end  of  the  shank 
are  liable  to  cut  holes  somewhat  larger  in  diameter  than  their 
own  size.  In  cases  where  a  very  accurate  hole  is  desired, 
reamers  used  for  chucking  purposes  should  therefore  be  some- 
what smaller  than  the  final  size  of  the  hole  to  be  reamed,  be 
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Fl^s.  6  and  7.    Fluted  Chucking  Reamers. 

held  in  a  floating  reamer  holder,  and  after  having  reamed  the 
hole  by  a  chucking  reamer,  it  should  be  finished  by  a  hand 

reamer. 

Number  of  Flutes. 

The  number  of  flutes  with  which  fluted  chucking  reamers 
should  be  provided  is  given  in  Table  IV.  It  will  be  noticed 
that  the  pitch  of  the  cutting  edges,  or  the  distance  from  cut- 
ting edge  to  cutting  edge,  is  in  some  cases  a  trifle  smaller  than 
in  the  case  of  hand  reamers.  The  same  fluting  cutters  as  are 
used  for  hand  reamers  are  used  for  fluted  chucking  reamers 
also.     The    radii    of  the   small    rounded   comers   at   the    end 

TABLE  IV.     NDMBBR  OP  FLUTES  IN  FLUTED  CHUCKING  REAMERS. 


Size  of 

Number  of 

Size  of 

Number  of 
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Reamer. 
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Reamer. 

Flutes. 
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8 

If 

10 

:    2f 

16 

8 

U 

10 

3 

16 

TABLE 

V      NUMBER  OF  MORSE  TAPER  SHANKS  FOR  FLUTED 
CHUCKING  REAMERS. 

No.  of 

Morse  Taper 

Shank. 

Sizes  of  Reamers, 
inches. 

„    ^°-£^       \      Sizes  of  Reamers. 
Morse  Taper                 inches. 
Shank.       1 

1 

2 
3 

4-  4 

4  li^-U 

5  111-3 

of  the  flutes  at  6,  Figs.  6  and  7,  should  be  1/32  inch  for  sizes 
up  to  and  including  %  inch  diameter,  and  1/16  Inch  for  larger 

sizes. 

Dimensions  of  Fluted  Chucking  Reamers. 

The  principal  dimensions  of  consequence  are  the  over-all 
length  and  the  length  of  the  cutting  portion  of  the  reamer, 
denoted  C  and  D,  respectively,  in  Figs.  6  and  7.  The  over-all 
length  of  the  straight  shank  and  the  tapered  shank  chucking 
reamer  are  usually  made  the  same.  The  Morse  standard  taper 
shank  is  nearly  always  used  on  this  class  of  reamer.  The 
sizes  of  reamers  and  the  corresponding  Morse  taper  shanks 
with  which  they  are  provided  are  giv«n  in  Table  V. 

The  length  of  the  cutting  edges  C  and  the  total  length  D 
may  be  determined  from  the  formulas 

C=:E  +  %  inch,  and 
D  =  4jS  +  4  inches. 


in  which  formulas  E  denotes  the  diameter  of  the  reamer. 
Dimensions  figured  from  these  formulas  are  given  in  Table  VI. 

The  diameter  of  the  neck  between  the  fluted  part  of  the 
reamer  and  the  taper  shank,  Fig.  7,  should  be  about  1/32 
inch  smaller  than  either  the  diameter  of  the  reamer,  or  the 
diameter  at  the  large  end  of  the  shank,  depending  upon  which 
of  these  two  diameters  is  the  smaller,  so  that  the  grinding 
wheel  will  clear  the  necked  portion  both  when  the  reamer 
part  and  the  shank  part  are  ground. 

The  diameter  of  the  straight  shank  should  be  from  1/16  to 
%  inch  below  the  size  of  the  reamer  for  sizes  up  to  1%  inch 
diameter.  For  larger  sizes  the  shank  may  be  proportionally 
smaller,  so  that  the  shank  for  a  2-inch  reamer  is  1%  inch, 
and  for  a  3-inch  reamer,  1%  inch. 

Rose  Chucking  Reamers. 

The  rose  chucking  reamer  is  not  Intended  for  finishing 
holes  smoothly  or  true  to  size,  but  is  merely  used  for  enlarg- 
ing cored  holes,  and  is  so  constructed  as  to  enable  the  removal 
of  a  considerable  amount  of  stock.  As  shown  in  Fig.  8,  the 
cutting  edges  are  beveled  to  a  45-degree  angle  at  the  end  of 
the  reamer.  The  teeth  are  cut  on  the  end  only,  so  as  to  give 
a  cutting  edge  to  this  45-degree  bevel.  At  every  other  cut- 
ting tooth  there  is  a  groove  cut  the  full  length  of  the  reamer 
body.  This  groove  serves  the  purpose  of  providing  a  way  for 
the  chips  to  escape,  and  forms  a  channel  for  lubricants  to 
reach  the  cutting  edges.  The  groove,  however,  does  not  pro- 
vide for  any  cutting  edge  on  the  cylindrical  part  of  the  reamer. 

Formerly    rose    reamers    were    often    made    without    these 
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Fig.  8.     Rose  Chucking  Reamer. 

grooves;  the  body  of  the  reamer  was  solid  with  the  exception 
of  the  cuts  made  to  form  the  teeth  at  the  end,  but  this  con- 
struction caused  a  great  deal  of  trouble  on  account  of  the 
reamer  binding  in  the  hole  to  be  reamed.  The  binding  effect 
is  overcome  by  cutting  the  grooves  for  every  other  tooth,  as 
mentioned.  In  fact,  there  is  no  reason  why  this  groove  should 
not  be  cut  for  every  tooth,  excepting  that  it  would  increase 
the  cost  of  making  the  tool,  and  not  being  imperative,  this 
cost  is,  of  course,  properly  avoided. 

Rose  chucking  reamers  are  slightly  back  tapered  on  the 
cylindrical  body,  that  is,  the  diameter  at  the  point  with  the 
beveled  cutting  edges  is  slightly  larger  than  the  body  where 
it  joins  the  shank.  This  provision  also  aids  to  prevent  the 
tool  from  binding,  in  the  hole  being  reamed.  The  back  taper 
ought  properly  not  to  exceed  0.0005  inch  per  one  inch,  although 
it  is  usual  in  the  manufacture  of  these  reamers  to  make  this 
taper  as  much  as  0.001  inch  per  inch. 

The  length  of  the  beveled  edge  F,  Fig.  8,  should  increase 
with  the  diameter  of  the  reamer.  The  length  of  this  bevel 
for  different  sizes  of  reamers  is  given  in  Table  VII. 

The  rose  chucking  reamer  will  produce  holes  slightly  larger 
in  diameter  than  the  actual  size  of  the  reamer,  and  for  this 
reason  this  tool  should  always  be  made  from  0.005  to  0.010 
inch  smaller  in  diameter  than  the  finished  size,  and  should  be 
followed,  when  in  use,  by  a  fluted  reamer  for  finishing.  For 
enlarging  cored  holes,  however,  these  reamers  are  of  great 
advantage,  firstly,  because  they  are  able  to  take  a  heavy  cut, 
and  secondly  because  they  will  cut  a  hole  that  is  more  nearly 
parallel  or  straight  than  will  a  fluted  reamer,  particularly  if 
there  are  blow-holes  or  hard  spots  in  the  walls  of  the  surface 
being  worked  upon. 
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Fluting  Rose  Reamers. 
The  grooves  with  which  rose  reamers  are  provided  along 
their  cylindrical  surface,  not  being  intended  to  produce  cut- 
ting edges,  are  not  of  the  same  shape  as  those  cut  in  fluted 
reamers.  A  convex  cutter,  having  a  width  equal  to  from  one- 
flfth  to  one-fourth  the  diameter  of  the  rose  reamer  Itself, 
should  be  used  for  cutting  the  groove.  The  depth  of  the 
groove  should  be  from  oue-elghth  to  one-sixth  the  diameter 
of  the  reamer.     The  cylindrical  part  of  the  reamer   between 

TABLB  VI.    DIMENSIONS  OF  FLUTED  OHUOKINQ  REAMERS. 
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the  grooves  should  not  be  relieved,  but  should  be  left  circular. 

Rose  reamers  smaller  than  %  inch  in  diameter  may  be 
made  without  grooves,  but  in  such  a  case  they  should  have 
only  three  teeth  on  the  end,  and  fairly  deep  cuts  between 
the  teeth  to  take  care  of  the  chips.  The  best  practice  is, 
however,  to  provide  rose  reamers  of  all  sizes  with  grooves 
on  the  cylindrical  part. 

The  number  of  cutting  edges  on  the  45-degree  beveled  end 
of  the  reamer  are  made  according  to  the  figures  given  in 
Table  VIII.  The  number  of  grooves  is  evidently  equal  to  half 
tne  number  of  cutting  edges,  there  being  one  groove  on  the 
cylindrical  part  for  every  second  cut  at  the  end.  The  cuts 
at  the  end  are  milled  with  a  75-degree  angular  cutter.  The 
width  of  the  land  at  the  cutting  edge  should  be  about  one- 

TABLE  VII.     LENGTH  OF  BEVELED  CUTTING  EDGE  OP  ROSE 
CHOCKING  BBAMEES. 
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TABLE  VIII. 


NUMBER  OF  CUTTING  EDGES  ON  BEVELED  END  OF  ROSE 
CHUCKING  REAMERS. 
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fifth  the  distance  from  tooth  to  tooth.  If  an  angular  cutter 
is  preferred,  rather  than  a  convex,  for  cutting  the  grooves  on 
the  cylindrical  surface,  because  of  the  higher  cutting  speed 
permissible  when  milling  the  grooves,  an  80-degree  angular 
cutter,  with  a  slight  round  at  the  point,  may  be  used. 

DlmenBiona. 
Rose  chucking   reamers  are,  like   llutod   chucking  reamers, 
made  with  both  straight  and  taper  shanks.     The  same  dimen- 
sions for  the  total  length  as  were  given  for  the  fluted  reamers 


apply  to  the  rose  reamers  also,  but  the  length  of  the  grooved 
portion  of  the  reamer,  or  the  body.  Is  longer.  If  E  is  the 
diameter  of  the  reamer,  and  C  the  length  of  the  grooved  part 
(see  Fig.  8),  then 

SE 
0  =  — +  lV61nch. 
2 

In  Table  IX  are  given  the  dimensions  for  rose  chucking 
reamers  in  accordance  with  this  formula.  What  was  said  in 
regard  to  the  straight  and  taper  shank  of  these  reamers,  and 
the  diameter  of  the  nock  In  the  latter  class,  in  connection 
with  fluted  chucking  reamers,  applies  to  rose  reamers  also. 

Principles  of  Grinding  Reamers. 
When  grinding  reamers,  whether  they  be  given  an  eccentric 
or  flat  relief,  it  is  necessary  to  rest  the  face  of  the  tooth  being 
ground  against  a  guide  finger  which  can  be  adjusted  to  give 

TABLE  IX.    DIMENSIONS  OP  ROSE  CHUCKING  REAMERS. 
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any  desired  amount  of  clearance.  Fig.  9  shows  an  end  view 
of  a  reamer  being  ground.  A  represents  the  emery  wheel, 
which  should  run  in  the  direction  of  the  arrow,  so  that  the 
tooth  of  the  reamer  may  be  pressed  down  on  the  finger  B.  If 
the  wheel  were  running  in  the  opposite  direction,  it  would 
have  a  tendency  to  pull  the  tooth  of  the  reamer  away  from 
the  guide  finger;  the  cutting  edge  of  the  tooth  would  then 
be  ground  away,  and  the  reamer  would  be  spoiled.  It  is 
claimed  that  when  using  a  dry  grinder,  that  is,  one  where 
water  is  not  used  on  the  emery  wheel,  the  danger  of  heating 
the  tooth  and  drawing  the  temper  is  greater  when  the  wheel 
is  run  in  the  direction  shown  in  Fig.  9;  but  if  the  face  of  the 
wheel  is  kept  free  from  glaze,  and  ordinary  care  is  exercised, 
there  is  little  danger  of  drawing  the  temper,  provided  a  cut- 
ting wheel  that  is  not  too  fine  is  used.  In  order  to  give  the 
tooth  the  proper  clearance,  the  guide  finger  is  adjusted  to 
bring  the  cutting  edge  below  the  center  line.     It  should  not 
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be  attempted  to  remove  too  great  an  amount  of  stock  at  one 
cut;  It  is  better  to  take  a  number  of  successive  cuts,  going 
around  the  reamer  several  times. 

When  grinding  reamers  it  is  absolutely  necessary  to  rest 
the  face  of  the  tooth  being  ground  on  the  guide  finger,  other- 
wise the  teeth,  particularly  when  irregularly  spaced,  would 
not  be  ground  with  an  equal  amount  of  clearance,  nor  would 
all  the  cutting  edges  be  at  an  equal  distance  from  the  center 
line  of  the  reamer,  and  some  of  the  teeth,  consequently,  would 
not  cut  when  such  reamers  were  used.  Figs.  9  and  10  show, 
respectively,  the  correct  and  incorrect  way  of  applying  the 
guide  finger,  it  being.  In  Fig.  10  applied  to  the  tooth  nearest 
below  the  cutting  edge  being  ground. 

Care  should  be  taken  not  to  give  the  cutting  edge  of  a 
reamer  any  more  clearance  than  is  necessary  to  permit  it  to 
cut  freely.  Too  much  clearance  produces  a  weak  edge  which 
is  liable  to  chatter,  and  the  reamer  soon  loses  its  size. 
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Cream  Separator  Bowl  and  Stem 
or  Spindle. 


CREAM  SEPARATOR  BOWL  BALANCING.* 

YANKEE. 

The  balancing  of  cream  separator  bowls  Is  the  art  of 
poising  the  rotating  part  or  bowl  so  that  it  will  run  to  full 
speed  or  beyond  without  producing  any  perceptible  vibra- 
tion in  any  part  of  the  machine  at  any  period  of  acceleration 
or  falling  off  of  speed.  It  is  usually  done  by  means  of  weights 
soldered  in  place  on  the  bowl,  or  on  the  skimming  device,  and 
suitably  distributed.     A  perfectly  balanced  bowl   is  one  that 

answers  the  above  defini- 
tion, but  practically  slight 
vibrations  are  expected, 
and  whatever  the  balancer 
is  unable  to  overcome,  is 
taken  care  of  by  using  a 
spring  bearing  directly  un- 
derneath the  bowl.  One 
design  of  this  bearing  Is 
shown  at  the  right,  upper 
part  of  Fig.  1.  In  this  de- 
sign the  springs  are  three 
in  number  and  are  placed 
in  holes  drilled  in  G.  The 
proper  pressure  is  applied 
by  screws  H. 

The  balancing  is  done 
as  follows.  After  mount- 
ing the  bowl  in  a  suitable 
frame,  it  is  brought  up  to 
full  speed,  preferably  by  a 
rope  drive,  thereby  avoid- 
ing the  vibrations  that  re- 
sult from  the  use  of  leath- 
er belting  or  gears.  A  soft 
blue  pencil  Is  held  in  a 
horizontal  position  and  the  bowl  is  marked  at  point  B,  Fig.  1. 
The  spindle  is  marked  at  D,  both  over  and  under  the  spring 
bearing;   it  is  also  marked  again  at  E. 

The  blue  lines  will  show  on  the  bowl  on  the  lighter  side 
and  on  the  spindle  at  points  D  and  E  on  the  heavy  side.  The 
lines  on  the  spindle  at  D  and  E  should  be  directly  in  line  with 
each  other.  When  otherwise,  it  is  a  sure  indication  that  the 
machinist  did  a  poor  job  on  this  part.  Imperfect  spindles 
must  be  corrected  before  proceeding  further. 

Fig.  2  represents  the  top  view  of  the  spindle  and  bowl 
shell.  We  will  now  suppose  that  a  line  extends  from  1  to  13 
on  the  bowl  shell  at  point  B.  and  from  3  to  7  on  the  spindle 
at  the  points  D  and  E.  Draw  a  vertical  line  on  the  bowl 
shell  directly  above  the  center  of  the  lines  on  the  spindle. 
This  is  done  merely  to  make  it  easier  for  the  balancer  to 
locate  the  proper  place  for  the  weight.  After  locating  the 
point  at  about  16,  melt  in  the  bowl  head  on  the  same  side,  at 
about  the  point  L.  an  amount  of  solder  that  is  thought  suf- 
ficient to  bring  the  bowl  shell  up.  This  amount  is  arrived  at 
by  the  cut-and-try  method,  and  can  only  be  guessed  at  by  the 
balancer  who  judges  the  amount  required  by  the  noise  of  the 
bowl  when  running  and  the  length  of  the  line  obtained.  The 
size  of  the  balancing  weights  required  may  range  from  a  pin- 
head  to  that  of  a  marble. 

On  the  spindle  we  locate  a  point  opposite,  about  1  or  2 
inches  in  advance  or  to  the  left  of  the  line  marked  on  the 
bowl  above  the  center  of  the  line  on  the  spindle,  which  in 
this  case  would  come  at  about  16.  The  bowl  revolves,  of 
course,  in  the  direction  of  the  arrow.  The  necessary  amount 
of  solder  for  this  case  is  melted  inside  the  bowl  where  it 
makes  a  joint  with  the  bottom.  All  this  work  should  be  done 
neatly  so  that  it  is  not  readily  noticeable  by  the  purchaser, 
and  also  to  facilitate  cleaning. 

Another  case  of  a  defective  balance  met  with  is  as  follows: 
Sometimes  the  blue-pencil  lines  on  the  bowl  are  directly  above 
the  lines  on  the  spindle.  In  this  case  we  put  the  weight  in 
the  top  only  and  above  the  center  of  the  lines.    If  the  spindle 


should  run  very  "rough"  we  work  as  described  in  the  first 
case.  A  bowl  very  nearly  balanced  will  finish  up  nicely  and 
easily  when  showing  such  marks. 

Still  another  case  may  be  the  condition  in  which  we  find 
the  spindle  when  the  top  is  not  out  very  much,  or  the  right 
end  of  the  lines  on  the  spindle  falls  under  the  left  end  of 
the  bowl  lines.  All  that  is  required  in  a  case  of  this  kind, 
usually,  is  to  throw  the  weight  in  the  bottom  of  the  bowl 
slightly  to  the  right,  being  governed  by  the  amount  the  bowl 
is  out  of  balance. 

The  reason  that  a  bowl  shows  marks  on  the  light  side  is 
that  the  axis  of  gyration  lies  between  the  axis  of  the  bowl 
and  the  heavy  side.  This,  then,  makes  the  light  side  eccen- 
tric and  causes  it  to  describe  a  circle  of  a  longer  radius  than 
the  heavy  side,  hence  it  touches  the  pencil  point  first.  The 
bowl  being  above  the  spindle  is  in  a  measure  free  to  move 
as  the  forces  direct,  but  being  confined  in  the  bearings  the 
condition  is  exactly  opposite.  To  insure  perfect  alignment 
between  the  bowl  and  spindle,  revolve  the  bowl  slightly  and 
mark  a  line  on  same  at  point  B.  If  this  line  does  not  extend 
entirely  around  the  bowl,  or  should  the  bowl,  as  is  many  times 
the  case,  be  more  or  less  oval  in  shape,  and  the  broken  lines 
are  not  directly  opposite,  place  a  calking  chisel  in  the  fillet 
between  the  bowl  and  spindle  and  directly  under  the  center 
of  the  lines  on  the  bowl.  Give  the  chisel  a  blow  with  the 
hammer  according  to  the  degree  that  the  bowl  is  out.  The 
chisel  should  be  ground  the  same  as  the  radius  of  the  fillet, 
so  as  not  to  mar  the  spindle  more  than  necessary.  Repeat 
the  operation,  if  required,  until  the  alignment  is  perfect,  as 
this  condition  is  very  important.  Unless  the  alignment  is 
perfect  the  bowl  will  shake  badly  when  running  up  to  speed. 

A  Bunsen  burner  for  melting  in  the  solder  can  be  made  as 
follows:  Referring  to  Fig.  3,  R  represents  a  base,  about  2 
inches  diameter.  The  air  inlet  T  is  about  %  inch  diameter, 
and  the  gas  inlet  S  is  of  the  same  diameter.  The  tubes  Q. 
about  14  inch  diameter,  and  P,  about  %  inch  Inside  diameter, 
are  connected  as  follows:  Q  is  connected  with  7".  and  P  with 
8.     Tube  P  is  drawn  in  slightly  at  the  top  so  as  to  throw  the 


•  Tlip  following  articles  on  balancing  have  previousl.v  appeared  in 
MACniNEKY  :  Wool  Cleaning  Machinery,  August,  1899 ;  Notes  on 
Balancing  High  Speed  Machinery.  December,  1904,  Engineering  Edi- 
tion. See  also  the  De  Laval  Steam  Turbine  and  its  Manufacture, 
November,    1904. 
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Figs.  2  and  3.    Plan  View  of  Bowl,  and  Bunsen  Burner. 

gas  toward  the  center.  Tube  Q  is  drawn  in  at  the  top  until 
the  outlet  is  about  the  size  of  a  common  pin.  The  top  of 
this  tube  must  not  extend  above  the  top  of  P. 

A  soldering  fluid  which  is  stainless  and  which  enables  the 
bowl  balancer  to  make  the  soldered  weights  flow  nicely  should 
be  used.  In  case  it  is  desired  to  place  the  weights  in  the 
bowl  without  soldering,  melt  about  4  ounces  of  resin  and 
pour  in  about  three  teaspoonfuls  of  red  oil.  After  cooling, 
this  composition  will  never  harden.     It  is  superior  to  putty. 

The  above-mentioned  cases  are  not  all  of  the  conditions 
that  a  separator  bowl  balancer  has  to  meet,  but  they  are 
sufiicient  for  a  beginner  to  contend  with,  and  it  is  practi- 
cally certain  that  if  he  learns  to  handle  these  cases  well,  he 
can  become  a  flrst-class  balancer. 


Scpi.'iubi'i-,   1!)07. 
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LAYING  OUT  A  PROPELLER.* 

J.  S.  WATTS. t 

Tlie  nmking  of  n  working  drawliifj;  of  a  propellpr  is  a  prob- 
lom  that  seems  to  be  neglected  by  all  teehnleal  works  which 
the  writer  has  had  access  to.  and  there  are  very  few  drafts- 
men who  can  successfully  cope  with  it.  The  following  method, 
while  only  one  of  the  many  ways  in  which  It  can  be  solved, 
may  IluMct'ore  be  useful  and  interesting  to  many. 

Fonnuliis  for  flnding  the  diameter,  pitch,  and  surfaces 
required  for  any  given  horse-power  and  model  of  ship  can 
be  found  in  most  books  on  marine  engineering,  and  we  will 
assume  these  dimensions  of  the  propeller  to  have  been  fixed. 
The  propeller  shown  in  the  cut  is  15  feet  6  inches  diameter, 
It)  feet  6  inches  pitch,  and  86  square  feet  developed  surface 
of  blades.  The  pitch  is,  of  course,  the  amount  the  blade 
would  advance  in  one  revolution  if  it  were  made  continuous 
around  the  shaft,  similar  to  the  thread  of  a  screw.  The  sur- 
face is  the  total  surface  of  the  four  blades  flattened  out  or 
developed  as  shown  in  the  elevation  by  the  line  A  B  C. 


is  not  a  nuiltcr  of  vital  importance,  so  long  as  the  |)itch, 
diameter  and  area  are  correct. 

We  win  assume  that  the  develo|imeiil  of  the  blade,  as 
shown  by  the  line  A  li  C  in  the  elevation,  fills  all  the  require- 
ments, and  we  are  to  proceed  to  lay  out  the  true  elevation, 
side  view,  and  plan  view  of  the  blade.  First,  on  the  develop- 
ment of  the  blade  fill  in  dimensions  at  every  12  inches  by 
scaling  the  drawing.  Then  draw  out  the  blade  in  section, 
showing  the  droop  which  it  is  desired  to  have.  This  dimen- 
sion is,  like  the  shape  of  blade,  a  matter  of  controversy,  vary- 
ing from  about  1 V-;  inch  per  foot  of  diameter  aft  to  about 
the  same  amount  forward.  The  plan  view  of  the  blade 
can  now  be  drawn;  lay  oft  the  boss,  and  mark,  on  the  center 
line  of  the  boss,  the  positions  of  the  center  line  of  the  blade 
at  each  12-inch  line  as  at  7,  6,  5,  etc.,  taking  the  distance 
from  center  line  of  boss  from  the  side  view. 

Now  we  must  find  the  angles  at  which  the  blade  must 
stand  to  the  vertical  center  line  to  give  the  required  pitch. 
To  arrive  at  this  we  lay  oft  a  vertical  line  D-7  equal  in  length 
to  the  circumference  of  the  circle  on  which  point  7  is  located 


ELEVATION 


Layout  of  a  Large  PropeUer, 

We  will  start  by  drawing  in  the  boss  in  the  elevation.  The 
proportions  can  be  found  in  any  marine  engineering  book. 
Then  draw  an  arc  of  a  circle  equal  to  the  diameter  of  the 
propeller.  Now  we  can  sketch  in  by  tree  hand  the  blade  laid 
out  flat  on  the  sheet,  or,  in  other  words,  a  development  of  the 
blade  to  about  what  we  think  will  give  us  the  right  area, 
that  is,  in  a  four-bladed  propeller  one-fourth  of  the  total  sur- 
face required.  Then,  by  trial  with  a  planimeter,  and  adding 
to  or  cutting  off  as  required,  we  finally  arrive  at  the  correct 
area  and  shape  of  blade,  keeping  in  mind  that  this  is 
not  a  true  view  of  the  blade  as  seen  in  elevation,  but  is  a 
development  of  the  blade.  The  shape  of  the  blade  is  largely 
a  matter  of  experience  and  varies  for  different  models  of 
boats.  Every  designer,  in  fact,  has  his  own  peculiar  shape, 
and  the  variety  of  the  forms  of  blades  on  equally  efliciont 
propellers  would  seem  to  show  that,  within  certain  limits,  it 


PLAN        llathin,iri,,.\:  T. 


•The  following  articles  dealing  with  the  design  and  making  of 
propellers  have  previously  appeared  In  M.\cui.\r,uv  :  A  Screw  I'ropeller 
Planing  Machine,  October,  l',)0;i  ;  Bauer  I'ropeller  Blade  Shaping  Ma- 
chine.  NovemlicT,   190;i. 

t  SiipiTlnlenili'nl    of    I,    Malheson    &   Co.,    Ltd.,    New    Glasgow.    Nova 

SCOtlit. 


in  the  elevation,  and  a  horizontal  line  equal  to  the  pitch, 
making  this  figure  to  any  convenient  scale  as  shown.  From 
point  D  measure  off  points  1,  2,  3,  etc.,  equal  to  the  circum- 
ferences of  the  circles  which  these  numbers  represent  on  the 
elevation,  that  is,  in  this  case,  the  circumference  of  a  42-inch 
diameter  circle  to  be  the  distance  from  D  to  1,  of  a  66-inch 
circle  to  point  2,  and  so  on.  Now  join  these  points  to  the 
other  end  of  the  line  representing  the  pitch,  and  we  have  the 
angles  of  the  blade  at  each  of  the  seven  points.  This  will  be 
evident,  if  one  remembers  that  the  figure  just  made  is  a 
develoiiment  of  the  thread  of  which  the  blade  is  a  part,  or,  in 
other  words,  that  while  the  propeller  makes  one  revolution, 
that  is,  travels  through  one  circumference  (which  at  point  1 
iquals  the  distance  fron>  D  to  1;  at  point  2,  equals  distance 
from  D  to  2,  etc.),  the  points  1,  2,  3,  etc.,  on  the  blade  advance 
an  amount  equal  to  the  pitch.  This  figure  is  generally  drawn 
on  the  plan  view  to  save  trouble  in  transposing  the  angles 
from  one  view  to  another,  but  it  shows  the  idea  clearer  to 
have  the  views  separated  in  this  way. 

Now  draw  a   line   iiarallcl    to   F'i   through    point    7   in    plan 
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view,  one  parallel  to  E-6  tnrough  point  6,  and  so  on  for  all 
the  points.  On  these  lines  mark  orf  the  distances  shown  in 
the  elevation  for  the  respective  points,  as  on  line  1  lay  off 
1  to  1'  equals  1  foot  10 1^  inches,  and  1  to  1"  equals  1  foot 
GVi  inches;  then  draw  a  curve  through  all  these  points,  which 
curve  is  a  plan  view  of  the  edge  of  the  blade.  We  can  now 
find  the  projection  of  the  blade  in  elevation  by  measuring 
the  perpendicular  of  each  point  1',  2',  3',  etc.,  and  1",  2",  3", 
etc.,  from  the  center  line  F  G,  and  transferring  them  to  the 
elevation.  Then,  by  drawing  a  curve  through  these  points, 
we  get  the  blade  as  shown  by  line  H  L  M.  And.  similarly,  by 
taking  the  horizontal  distances  of  each  point  above  or  below 
the  center  line  N  0,  and  laying  them  off  on  their  respective 
lines  on  the  side  view,  we  can  draw  in  the  projection  of  the 
blade  by  drawing  curves  through  the  points  obtained.     This 


THE  UNIVERSAL  MILLING  MACHINE  PATENT. 

The  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.,  has  sent 
us  photographs  of  patent  No.  46,521,  this  being  the  patent 
granted  to  Joseph  R.  Brown,  February  21,  1865,  for  the  uni- 
versal milling  machine.  The  accompanying  half-tone  repro- 
duction of  three  pages  of  the  patent  is  of  considerable  interest 
in  view  of  the  fact  that  the  universal  milling  machine  has 
come  to  be  one  of  the  most  useful  of  machine  shop  tools. 
Tne  patent  is  on  parchment,  and  the  pages  are  about  14  x  18 
inches. 

When  the  universal  milling  machine  was  exhibited  by  J.  R. 
Brown  &  Sharpe  in  1S67  at  the  Paris  Exposition  it  attracted 
much  attention  from  foreign  engineers  and  manufacturers, 
this  being  the  first  public  exhibition  of  the  machine,  which 


„  iiciKvuiai^W' 
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Fig.  1.    Three  Pages  of  the  Universal  Milling  Machine  Patent  granted  to  Joseph  R.  Bro\Fn. 


view  should  have  the  propeller  aperture  of  the  ship  drawn 
round  it  to  scale  in  order  to  be  certain  of  the  clearances, 
which  ought  not  to  be  less  than  3  inches  at  any  point. 


A  writer  describes  in  a  recent  issue  of  the  American  Black- 
smith how  he  fits  brass  gear  teeth  in  a  broken  gear.  A  dove- 
tail is  first  cut  out  at  the  base  of  the  broken  tooth  to  a  depth 
of  about  Vs.  to  %  inch,  depending  on  the  size  of  the  tooth  and 
the  thickness  of  the  rim.  Then  two  or  more  holes  are  drilled 
in  the  bottom  of  the  cut,  and  threaded.  Short  studs  are 
screwed  in  and  cut  off  slightly  shorter  than  the  height  of 
the  tooth.  Then  a  form  is  made  of  thin  iron  plates  of  the 
height  and  width  of  the  tooth  and  shaped  to  the  proper  curves. 
This  form  is  set  with  care  and  two  plates  are  clamped  on  the 
ends,  and  the  whole  is  luted  with  clay  on  the  sides  and  ends 
so  as  to  hold  the  plates  firmly  in  place  to  prevent  the  escape 
of  the  molten  metal  used  to  make  the  tooth.  The  form  is 
filled  with  melted  brass  poured  from  a  plumbago  crucible. 
After  cooling,  the  form  plates  are  removed  and  the  tooth 
dressed  down  with  a  file.  It  is  claimed  that  this  method  of 
repairing  is  successful  in  mill  work  and  other  machinery 
employing  cast  teeth. 


was  destined  to  make  the  name  of  its  manufacturers  known 
all  over  the  world,  and  which  undoubtedly  has  had  a  great 
influence  on  the  development  of  the  mechanical  arts.  A  com- 
parison between  it  and  the  latest  type  with  constant  speed 
drive  gives  a  good  idea  of  the  growth  of  the  milling  machine 
in  size  and  power  during  the  past  forty  years. 

In  this  connection  we  also  shew  in  Fig.  3  a  view  of  the 
old  shop  in  which  the  original  milling  machine  was  designed 
and  built.  As  most  of  our  readers  no  doubt  know,  the  busi- 
ness is  one  of  the  oldest  in  New  England,  having  been  founded 
in  1833  by  David  Brown,  and  his  son  Joseph  R.  Brown.  In 
1853  Lucian  Sharpe  became  the  partner  of  Joseph  R.  Brown, 
David  Brown  having  retired  in  1841.  The  firm  was  then 
known  as  J.  R.  Brown  &  Sharpe.  The  early  growth  of  the 
business  was  very  slow.  In  1853,  twenty  years  after  incep- 
tion, the  total  fioor  space  was  only  1,800  square  feet,  and  in 
1857  the  total  force  comprised  only  20  men,  but  in  1872  more 
than  300  men  were  employed.  In  this  year  the  Brown  & 
Sharpe  Mfg.  Co.,  which  had  been  incorporated  under  this 
name  in  1868,  removed  from  the  old  shop  to  the  present  site 
near  the  center  of  the  city.  The  present  floor  area  of  the 
five  manufacturing  buildings  is  436,200  square  feet  and  of 
the  foundry,  160,740  square  feet. 


September,  lOO?. 


MACHINERY. 


19 


TOOTHED  GEAR  MEMORIES. 

INTKKNAI.. 

In  ancient  days  in  England,  when  water  wheels  were  com- 
mon, there  was  a  large  amount  of  heavy  mill  gearing  work  to 
lie  carried  out.  There  are  no  great  water  powers  in  Great  Brit- 
ain, but  quite  numerous  mill  sites  with  a  fair  volume  of  water 
and  a  low  fall.  In  order  to  get  a  fair  amount  of  power,  the 
water  wheels  were  made  very  wide  and  of  the  low  breast 
variety.     To  prevent   racking  stresses   there  were  large  spur 


Fig.  2.    The  First  .Universal  Milling  Machine,  built  in  1862. 

toothed  gears  at  the  ends  of  the  wheel,  and  these  drove  two 
pinions  on  one  second  motion  shaft.  The  large  spur  wheels 
were  built  up  of  segments  bedded  on  the  timber  framing  of 
the  water  wheel.  The  timber  bedding  bracltets  were  turned 
oft  to  a  true  radius  by  fixing  up  a  tool  rest  and  letting  the 
wheel  run,  and  turning  down  the  bracliet  to  the  true  radius 
to  fit  the  segments.  It  was  customary  to  lay  out  the  segments 
on  the  ground,  which  had  been  paclted  level,  and  to  set  them 
to  the  radius  by  means  of  a  trammel,  or  long  board  pivoted 


Pig.  3.    The  "Old  Shop"  In  which  the  business  of  the  Brown  &.  Sharpe  Co. 
was  conducted  until  1872. 

upon  a  center  post  and  carrying  a  scrlber.  The  segments 
were  moved  in  and  out  until,  when  properly  butted  at  the 
ends,  the  scriber  just  touched  each  segment  end  when  tne 
trammel  was  revolved  round  the  circle.  Then  this  scriber 
was  measured  to  the  center  of  rotation  and  gave  the  radius 
on  the  brackets. 

Sometimes,  in  spite  of  care,  too  much  was  turned  off  the 
lirackets,  and  the  segments  would  not  bed  when  butted  end 
for  end.    This  was  a  very  trivial  iiiattcr.    What  was  one  tooth 


in  ."iTS?  So  one  tooth  would  be  cut  oft  one  segment  and  the 
bedding-down  carried  out  with  the  smaller  wheel  of  374  teeth. 
On  one  occasion  when  this  had  been  done  the  men  forgot  to 
do  the  same  by  the  opposite  end  wheel,  and  so  there  was  one 
wheel  of,  say,  375  teetli  at  one  end  of  the  water  wlieel,  and 
there  was  a  374  tooth  wheel  at  the  other  end,  and  both  drove 
equal  pinions  on  the  second  motion  shaft.  Such  a  combina- 
tion foiiiis  a  most  powerful  differential  gear,  capable  of  work- 
ing up  an  enormous  stress.  The  water  wheel  was  started 
under  these  curious  conditions,  which,  it  is  needless  to  say, 
made  themselves  known  by  the  amount  of  wreckage  pro- 
duced as  regards  wheel  teeth,  all  of  which  were  stripped. 
There  was  a  great  wreck. 

Another  curious  oversight  occurred  in  connection  with  an 
engine.  It  was  usual,  when  the  engine  had  not  a  spur  fly- 
wheel, that  Is  to  say,  one  with  teeth  directly  on  the  rim 
face,  for  a  toothed  wheel  to  be  built  In  segments  upon  pro- 
jecting brackets  cast  on  the  arms  of  the  fly-wheel.  The 
spur  wheel  was  thus  slightly  less  in  size  than  the  fly-rim. 
With  the  above  method  of  construction  the  second  motion 
pinion  was  close  alongside  the  fly-wheel  and  it  overhung  its 
bearing,  for  there  could  be  no  support  on  the  fly-wheel  side 
of  the  pinion.  But  on  one  occasion  when  a  new  engine  was 
being  put  into  a  mill  the  fact  was  overlooked  that  the  en- 
gine was  at  the  middle  of  the  building,  and  that  the  second 
motion  shaft  ran  each  way  from  the  engine.  This  was  dis- 
covered only  when  it  came  to  putting  things  together,  when 
of  course  the  fact  that  the  second  motion  shaft  passed  through 
the  arm  space  of  the  fly-wheel  produced  some  disconcerting 
moments.  The  net  result  was  that  new  fly-wheel  arms  and 
a  new  rim  of  smaller  diameter  and  heavy  section  had  to  be 
made,  in  order  that  the  rim  might  not  extend  to  the  second 
motion  shaft.  Such  were  some  of  the  incidents  that  added 
color  to  life  in  the  old  shops. 

Another  very  funny  incident  occurred  at  Bellhouses'  foun- 
dry in  Manchester,  where  a  large  wheel  rim  was  wanted,  cast 
in  one  piece,  and  there  was  not  room  enough  to  do  this  any- 
where between  the  wall  and  the  post  of  the  old-time  center 
post  jib  crane.  Some  genius,  however,  offered  a  solution  of 
the  problem  which  was  at  once  accepted'  heedlessly  and  with 
acclamation.  Let  us  cast  it  round  here,  said  he,  indicating 
the  ample  space  of  which  the  crane  post  formed  the  center. 
And  cast  it  round  the  crane  post  they  forthwith  proceeded  to 
do.  The  error  was  found  out  when  the  time  came  to  move 
the  casting.  Only  then  was  it  found  how  much  a  fourth  di- 
mension in  space  is  really  required.  I  am  told  that  if  there 
was  a  fourth  dimension  of  space  one  could  turn  an  India  rub- 
ber ball  inside  out  without  having  any  hole  in  it  through 
which  to  do  the  turning.  Presumably,  in  a  fourth  dimension- 
al heaven  even  a  cast  rim  could  be  gotten  off  a  crane  post, 
fast  at  both  ends  to  floor  and  celling.  But  being  only — for  a 
time — in  a  three  dimensional  "other  place,"  they  had  to  break 
the  rim  to  set  it  free. 

Today,  when  a  man  has  an  engine  to  put  up,  he  waits 
until  the  overhead  traveler  is  ready  and  proceeds  to  lift  ail  the 
heavy  pieces  into  place  by  its  aid,  just  as  easily  as  if  they 
only  weighed  a  few  ounces.  In  the  old  days,  engines  were 
erected  with  no  aid  but  the  hand  crab  and  block  tackle.  With 
these,  the  heavy  cylinders,  the  boss  of  the  fly-wheel,  and  the 
great  beam,  all  had  to  be  gotten  into  place,  and  it  was  often 
necessary  to  carry  such  pieces  through  long  distances,  and 
even  over  other  buildings  to  get  them  to  their  final  resting 
place.  This  work  required  a  considerable  degree  of  judg- 
ment and  careful  handling,  for  the  hand  crab  was  a  paltry 
affair,  and  I  have  since  marveled  at  the  way  we  had  to  risk 
lite  and  limb  in  order  to  get  along  at  all.-  Once  when  lifting 
a  four-ton  spur  pinion  with  a  %-inch  chain,  the  chain  snapped, 
and  the  wheel  fell  about  eight  inches  with  the  leading  erector 
standing  on  its  face;  it  was  being  lifted  in  vertical  or  run- 
ning position.  This  man  (who  never  hurt  himself  or  anyone 
else,  but  was  most  risky  in  his  hazards)  used  the  same  chain 
again,  lifted  the  wheel  about  eight  feet,  and  through  a  window 
right  above  the  four  men  who  were  working  the  crab.  As 
they  were  nervous,  he  stood  with  them  at  the  crab  handles 
so  that  if  the  wheel  fell  It  would  have  fallen  on  him  worst  of 
all.     He   traversed  that   wheel   from   •iinng"  to  "hang"  across 
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the  engine  room  and  to  its  place;  he  threaded  the  second 
motion  shaft  through  the  eye  of  the  wheel;  and  had  got 
everything  lowered  within  an  inch  of  its  bearing,  when  the 
chain  again  snapped  and  the  wheel  fell,  but  only  an  inch  or 
less,  for  the  shaft  was  nearly  down  on  its  lower  brasses.  The 
salient  facts  are  that  the  same  chain  broke  at  each  end  of  the 
journey.  It  might  just  as  well  have  broken  when  the  great 
spur  pinion  hung  three  feet  above  the  five  men  when  work- 
ing at  the  crab  handles.  They  do  say  that  Satan  cares  for 
his  own;  he  certainly  does  seem  to  have  done  so  effectually 
that  time,  and  many  others,  for  the  man  died  properly  in  the 
end,  and  not  by  accident. 

Cheap  makers  of  wheels  would  only  make  one  pattern  for  a 
pair  of  bevel  wheels.  A  pair  of  true  bevels  of  equal  size  main- 
tained an  equal  speed  of  both  shafts,  but  good  makers  laid 
greater  value  on  a  hunting  tooth,  and  a  pair  of  equal  bevels 
were  always  made  1  tooth  different.  One  wheel  would  have  4-5 
teeth;  the  other  44  or  46  teeth.  Many  have  heard  the  story 
of  the  hysterical  locomotive — a  tale  founded  on  this  practice, 
which  records  how  one  Sammy  built  a  locomotive  valve  gear 
which  involved  the  use  of  a  pair  of  bevel  wheels,  and  how  the 
engine  sawed  itself  back  and  forth  on  the  shed  tracks  like  a 
steering  gear  engine — always  overtaking  the  phase  of  Its  valve 
gear  and  finally  getting  it  so  far  over  that  the  engine  ran 
back,  and  got  as  far  into  the  opposite  phase — and  so  on,  all 
because  the  bevel  gears  had  the  hunting  tooth. 

The  old  water  wheels  had  their  large  spur  driving  wheels 
built  up  of  many  segments,  and  some  of  the  patterns  were 
very  rough  and  warped  with  usage,  so  that  the  cast  teeth 
were  often  more  or  less  twisted  and  out  of  pitch.  They 
would  work  noisily  at  first,  but  it  was  usual  when  the  noise 
was  too  pronounced  to  correct  it  by  grinding  the  teeth — a 
very  simple  operation  performed  with  very  simple  apparatus 
— water  and  sifted  sand.  The  wheels  being  set  to  work  were 
supplied  with  sand  and  water  until  they  ran  reasonably 
quietly.  They  could  not  help  grinding  truly  to  pitch  for 
there  was  always  some  hunting  of  the  teeth  even  if  the  wheel 
and  pinion  were  not  prime  to  one  tooth.  The  heavy  bearing 
teeth  got  the  most  grinding  and  soon  the  pitch  became  even. 

It  was  many  years  ago  that  we  made  the  first  departure 
from  the  traditional  length  of  tooth  of  ^  pitch,  which  had 
once  been  regarded  as  short.  We  made  a  pair  of  wheels  for 
a  corn  mill  In  the  County  of  Durham,  and  gave  them  a 
length  of  two-thirds  the  pitch,  and  they  looked  well.  It  was 
about  that  time  that  the  Hawkins  translation  of  Camus  on 
Wheel  Teeth  fell  into  m>'  possession;  the  genial  Hawkins  fell 
terribly  foul  of  the  men  who  had  stood  by  chord  pitch  meas- 
urement. He  advocated  short  teeth  of  only  half  pitch  length, 
and  though  this  is  too  long,  it  was  a  length  I  used  myself 
for  several  years;  not  that  I  would  not  have  used  much 
shorter  teeth,  but  that  one  had  to  make  certain  concessions 
to  public  taste,  and  a  very  short  tooth  frightened  men  accus- 
tomed to  the  older  lengths.  My  own  advocacy  of  short  teeth 
dated  from  the  above  book,  and  the  idea  spread  until  at  last 
one  found  teeth  with  a  length  on  the  true  teeth  faces  of  only 
about  one-eighth  the  pitch;  but  some  men  also  conceded  to 
public  opinion  in  a  way  they  ought  not  to  have  done,  for  they 
made  the  teeth  with  true  short  faces,  and  then  joined  them 
into  apparently  long  teeth  by  means  of  semi-circular  arcs  be- 
low the  flanks,  and  similar  arcs  above,  so  that  the  teeth  looked 
just  like  a  series  of  corrugations  of  circular  arcs.  The  arcs 
were  absolutely  meaningless,  and  were  hideous  and  clumsy 
additions  merely  to  conceal  the  actual  fact  of  very  short  teeth. 
They  were,  in  fact,  a  sort  of  mechanical  lie  or  fake  construc- 
tion, offensive  to  good  taste  and  to  mechanical  rectitude.  If 
public  opinion  had  to  be  bowed  to  at  all,  why  go  beyond  a  cer- 
tain shortness  of  tooth?  A  tooth  of  one-third  pitch  should  be 
all  tooth  if  it  can  be  pressed  on  the  purchaser,  but  to  give  him 
a  tooth  of  Ys  pitch,  and  build  it  up  to  approximately  %  pitch 
by  meaningless  additions  and  subtractions  of  metal  of  no  use, 
is  bad  taste  and  bad  concessions  into  the  bargain. 

It  is  known  that  teeth  drive  easier  when  in  contact  past  the 
line  of  centers  than  when  approaching.  In  a  full  wheel  pat- 
tern, either  of  two  wheels  may  be  the  driver,  and  it  is  there- 
fore not  practicable  to  make  one  wheel  with  all  the  teeth 
projecting  above  the  pitch  line,  while  the  teeth  of  the  driven 


wheel  are  nearly  all  below  pitch  line;  for  the  contact,  when 
the  latter  became  the  driver,  would  be  all  before  the  line  of 
centers.  Where,  however,  wheels  are  molded  from  a  simple 
gap  pattern  of  two  teeth,  every  pair  of  wheels  may  well  be 
thus  made,  the  driver  having  only  points,  and  the  driven  wheel 
flanks  only,  so  that  little  or  no  contact  takes  place  before  the 
teeth  have  passed  the  line  of  centers.  Such  teeth  will  run 
quietly. 

At  one  time  a  very  quiet  running  tooth  was  made  under  the 
patent  of  one  Gee.  He  argued  that  wheels  run  one  way  only, 
so  he  only  made  one  side  of  a  tooth  to  the  proper  tooth  form. 
The  backs  he  sloped  ofi!  so  as  to  get  a  tooth  very  strong  at  the 
root,  and  a  very  little  increase  in  depth  of  mesh  reduced  the 
play  or  back  lash  to  nothing.  By  this  means  he  could  prac- 
tically reduce  back-lash  to  a  minimum,  and  his  teeth  certainly 

ran  very  quietly. 

*     *     * 

THE  INFLUENCE  OP  THE  THREAD  MILLER  ON 
TAP  MAKING. 
With  the  advent  of  the  thread  milling  machine  the  extreme 
accuracy  of  thread  forms  hitherto  scrupulously  adhered  to  was 
sacrificed  for  the  greater  commercial  advantages  in  rapid 
thread  cutting.  The  thread  milling  cutter,  while,  as  a  rule, 
itself  ground  to  the  correct  form  of  the  thread,  is,  when  in 
use,  swiveled  around  a  horizontal  axis  at  right  angles  to  the 
axis  through  the  center  of  the  hole  of  the  cutter  in  order  to 


S 


r:?Jr.p,,T.r?,j,T,TT^\  " 


^■f 


^m 


I  c 

lli'lilililillllllllHll    S 


T 


-V,jcAiiM;rj/..V.F. 


SwlveUng  Tool  Post  for  Thread  Cutting. 

conform  to  the  angle  of  helix  of  the  thread  to  be  cut.  By 
swiveling  the  cutter  in  this  way  the  exact  form  of  thread  is 
not  duplicated  in  the  screw  to  be  cut,  inasmuch  as  the  correct 
angle  of  the  thread  will  not  be  measured  in  a  horizontal  plane 
through  the  axis  of  the  screw  as  it  ought  to  be,  but  in  a  plane 
at  right  angles  to  the  direction  of  the  helix  of  the  thread.  It 
is  obvious  that  the  inaccuracy  is  increased  in  proportion  to 
the  angle  of  helix;  for  fine  pitches  the  inaccuracy  is  so  small 
as  to  be  insignificant  for  practical  consideration,  but  as  the 
pitches  grow  coarser,  the  same  diameter  being  retained,  the 
differences  between  the  correct  thread  form  and  the  one  pro- 
duced become  enough  pronounced  to  demand  attention. 

It  is  particularly  when  cutting  Acme  threads  that  this  dif- 
ference is  great  enough  to  cause  difficulties,  because  of  the 
fact  that  the  pitches  on  Acme  screws  are  usually  twice  as 
coarse  as  those  on  U.  S.  or  V-standard  screws.  The  head  of 
the  thread  milling  machine  carrying  the  cutter  has  to  be  tilted 
over  so  much  in  cutting  the  screw  that  the  dimensions  of  the 
thread  produced  differ  by  measurable  amounts  from  the  stand- 
ard thread,  and  if  a  screw  with  such  a  thread  is  placed  in  a 
nut  cut  with  a  tap  having  a  correct  thread,  a  very  poor  fit 
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will  iisuli,  'I'lu'  vcu-iiuious  iiw.  of  coui'so.  ovi'ii  RroatiM-  in 
the  lase  of  miilliplf  tlirciulfil  screws,  luul  the  use  of  tlie  tluead 
millliis  nmcliiiie  for  ciilliii.ii;  such  screws  nia.v  l)e  i)rolilbltlve 
ill  extreme  cases,  unless  the  taps  for  the  nuts  are  produced  in 
11  manner  slniUar  to  the  one  used  for  the  screws. 

One  wa.v  would  he  to  mill  the  taps  on  screw  milling  ma- 
chines. This  is  also  done  to  a  certain  extent  li.v  mautifactur- 
ers  of  these  taps.  But  if  it  is  desired  to  cut  the  taps  In  a 
lathe,  and  there  are  not  enough  taps  to  be  made  to  warrant 
the  making  of  thread  tools  to  suit  all  the  different  angles  of 
helix  which  may  occur,  a  correct  thread  tool  or  single  point 
cutter  lua.v  be  used  and  placed  in  a  tool  post  or  holder  capable 
of  swiveling  adjustment,  so  that  the  tool  can  be  tilted  over  to 
the  same  angle  as  the  milling  cutter  would  be  set  to  in  cut- 
ling  the  screw.  Such  a  tool-holder  is  shown  in  the  accom- 
pan.ving  cut.  An  incidental  advantage  and  saving  of  expense 
is  gained  by  the  use  of  such  a  holder,  because  of  the  tool  or 
single  point  cutter,  being  set  over  to  conform  to  the  angle 
of  the  thread,  does  not  need  to  be  provided  with  side  clear- 
ance, but  can  be  made  as  if  intended  for  cutting  a  circular 
groove  or  a  thread  of  very  fine  pitch. 

The  tool-holder  shown  Is  provided  with  a  tongue  A  and  a 
clamp  B  to  hold  single  point  cutters  of  the  kind  manufactured 
by  the  Pratt  &  Whitney  Co.  The  stem  C  of  the  holder  is  fitted 
to  a  cast  iron  bracket  D.  which  is  clamped  to  the  cross  slide 
of  the  lathe.  The  screw  E  clamps  the  holder  in  position.  The 
shoulder  F  of  the  holder  is  graduated  in  degrees  in  order  to 
indicate  the  angle  to  which  the  tool  is  tilted.  The  holder,  as 
shown,  is  of  the  very  simplest  construction  in  order  to  merely 
convey  the  idea  of  the  tool.  With  a  little  more  elaboration  in 
the  design  a  still  more  efficient  tool  may  result,  but  for  tem- 
porary use  the  one  shown  will  prove  efficient. 

*  *     * 

A  RECORD  WITH  AN  AUTOMOBILE. 
A  remarkable  record  was  made  June  2S  and  29  by  Mr.  S. 
F.  Edge  on  the  Brooklands  racing  track  at  Weybridge,  near 
London,  England.  In  twenty-four  hours  he  traveled  1,5S1 
miles  with  a  Napier  six-cylinder  car.  This  is  at  the  average 
rate  of  nearly  66  miles  per  hour,  and  is  said  to  be  the  greatest 
distance  ever  traveled  by  man  in  the  same  length  of  time.  It 
is  noteworthy  that  notwithstanding  the  locomotive  has  done 
so  much  to  promote  the  world's  progress  In  increasing  the 
speed  and  ease  of  transportation,  a  car  built  to  run  on  the 
ground  instead  of  on  steel  rails  has  made  a  far  higher  record 
than  any  locomotive  has  ever  accomplished.  Of  course  the 
comparison  is  not  reall.v  so  very  bad  for  the  locomotive,  for 
the  automobile  record  was  made  on  a  racing  track  and  under 
conditions  that  permitted  instant  repairs  to  be  made  from 
time  to  time  as  they  were  required.  No  doubt  under  similar 
conditions  a  locomotive  could  be  made  to  run  as  far  or  fur- 
ther in  twenty-four  hours.  A  very  important  difference  is 
that  the  locomotive  is  a  practical  machine  for  conveying 
freight  and  passengers  and  earning  its  way,  whereas  the 
motor  car  is  as  yet  largely  the  plaything  of  a  sporting  class. 

*  *     * 

In  the  August  issue  of  Machinery  we  published  a  letter 
from  one  of  our  readers  concerning  industrial  life  insurance. 
In  this  letter  the  enormous  waste  in  connection  with  the 
industrial  lite  insurance  companies  was  pointea  out.  A 
remedy  of  the  evil  of  the  present  condition  in  this  respect 
has  been  proposed  and  acted  upon  in  Massachusetts,  and  in 
that  state  the  conduct  of  industrial  insurance  is  about  to  be 
undertaken  by  savings  banks.  Investigations  having  shown 
that  of  the  total  amount  of  assessments  paid  by  those  insured 
in  regular  industrial  companies  nearly  40  per  cent  is  used 
for  conducting  the  business,  it  is  gratifying  to  find  that  in 
the  Massachusetts  savings  banks  the  expenses  of  management 
are  only  1.47  per  cent  of  the  amount  of  deposits.  As  indus- 
trial insurance  is  a  necessity  to  the  majority  of  industrial 
workers,  this  departure  is  a  very  important  one.  Hereafter 
ii  will  be  possible  for  the  residents  of  Massachusetts  to  obtain 
iiidiislrial  insurance  at  actual  cost,  and,  for  the  same  amount 
expended,  about  double  the  previous  amount  of  insurance  can 
1)0  carried,  the  payments  being  made  easy  by  applying  the 
installmenl  plan  in  the  same  way  as  do  the  industrial  life 
iiiMUraiice  coiii|ianits. 


FORGING  A  LATHE  BORING  TOOL. 

J.  F.    SALLOWS.* 

Cold  shuts,  the  start- 
ing iioint  of  I  he  water 
cracks  so  often  found 
In  lathe  tools,  may  be 
caused  by  heating  the 
steel  too  quickly  or  too 
slowly.  In  heating  too 
quickly,  the  center  of 
the  bar  does  not  reach 
the  same  degree  of 
heat  as  the  outside  of 
the  bar,  and  conse- 
quently the  outside  part 
of  the  bar  draws  out 
under  the  hammer  more 
freely  than  the  center, 
thus  causing  a  parting 
of  the  metal.  This  is 
the  starting  point  for  a 
water  crack  when  hardening  the  tool.  Heating  a  tool  too 
slowly,  and  exposing  it  to  the  air  either  at  the  top  or  bottom, 
decarbonizes  the  steel,  and  a  poor  lathe  tool  may  be  the  result. 
When  heating  tool  steel  a  heavy  fire  should  be  used,  a  good 
solid  foundation  of  coke  being  laid  in  the  bottom  of  the  fire, 
and  the  steel  should  be  well  covered  with  coke.  The  smith 
must  watch  the  steel  carefully  and  not  allow  it  to  remain  in 
the  fire  and  "soak,"  as  is  sometimes  the  case,  especially  if  he 
has  struck  a  position  that  Is  restful,  or  has  started  an  earnest 
conversation  with  his  working  mate. 

When  forging  a  boring  tool,  a  bevel  set  should  be  used  of 
the  form  shown  in  Fig.  1,  having  a  round  corner  at  A.    After 
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Fig.  1.    Bevel  Set. 

heating  the  steel,  drive  the  set  down  making  a  "V,"  as  shown 
at  A,  Fig.  2.  The  rounded  corner  forms  the  fillet  at  the  bot- 
tom. Some  smiths  use  a  large  top  fuller  for  making  the  "V," 
but  the  result  is  a  clumsy  round  corner  as  shown  by  the  dotted 
line  B.  If  after  drawing  out  the  stem  of  the  tool  we  turn 
over  the  lip  on  the  end  on  an  anvil  having  sharp  corners,  we 
shall  get  another  sharp  angle  that  may  be  the  starting  point 
for  a  water  crack.  See  A,  Fig.  3.  The  same  also  applies  to 
angle  B.  lower  view  Fig.  3.    The  anvil  used  by  the  tool-dresser 
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t  J.  F.  Sallows  was  bom  at  Gufliili,  Canada,  lS(;."i.  Ho  sorvod  a 
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a  luirso  lie  was  unable  to  follow  borsi'sliooing  for  a  living,  and  tlien 
hccainc  a  lool-sinltli  tnr  Iho  Canadian  I'aelHi'  K.  It.  at  I'orlagi'  Xm 
rrairii-,  Manlloha,  wluiv  lii'  llrst  galni'd  his  fxpi-vii'iici-  wUli  macliini' 
sliDp  nii'tbc.ils  and  n-ipilroincnts.  Sinci'  Ibi'n  hr  lias  born  In  the  oinploy 
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Is  now  Willi  Iho  Itoii  Jloloi'  Car  Co..  nl'  Lansing.  Mioh..  aoling  In  tho 
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and  rivoling  diMmrlnionls.  .Mr.  Sallows  has  wrillon  a  book  onlUlod 
•■'I'ho  niai'ksniilh's  (liiido."  whloh  will  soon  bo  piilillsbod  b.v  Iho  Tooh- 
nioal  I'ress.  Itralllobom.  Vorniont. 
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should  have  round  corners  for  about  four  Inches  from  the 
square  end  on  both  sides.  Then,  when  forging  a  tool  that 
should  have  fillets  in  place  of  the  sharp  corners,  as  shown  at 
A  and  B,  Fig.  4,  the  means  are  at  hand  for  forming  them. 
Never  use  a  chisel  on  a  lathe  tool  if  it  can  be  avoided. 

When  about  to  lengthen  out  the  stem  on  a  boring  tool,  it  is  a 
common  practice  to  heat  the  tool  to  a  lemon  heat,  and  with  a 
chisel   chop   out  a  piece  at  A,   Fig.   5,   thus  leaving  the   tool 
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Fig.  2.     Characteristic  V  made  by  Set. 
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Fig.  3.    Tool  Blank  "with  Objectionable  Sbarp  Angles. 

marred  by  chisel  marks  that  cannot  be  removed  by  hammering. 
Now,  when  the  tool  is  used  up  to  that  part,  it  cracks  every 
time  it  is  put  in  the  water.  The  proper  way  to  lengthen  a 
boring  tool  is  as  shown  in  Fig.  6.  Drive  the  bevel  set  down 
as  at  A,  then  cut  off  the  corner  B,  and  draw  out  the  stem  to 
the  proper  length  and  size.  If  a  boring  tool  has  a  fairly  good 
lip  and  has  to  be  lengthened  in  the  stem,  give  the  stem  a  half 
twist    after    lengthening,   and    the    job    is   completed. 


imcr,,  S.r. 

Pig.  4.    Tool  Blank  with  Form  of  FiUets  to  be  Provided. 

A  common  mistake  a  great  many  smiths  make  when  tem- 
pering or  hardening  a  boring  tool  is  to  heat  the  tool  a  little 
too  hot,  and  dip  the  end  into  fresh  water  to  a  point  just  above 
the  lip,  and  hold  it  still  until  it  is  cold.  This  is  bad  practice. 
In  the  first  place  the  tool-dresser  should  use  salt  water  for 
hardening  all  kinds  of  tools,  for  the  tools  will  harden  at  a 
much  lower  heat,  and  this  will  do  away  with  cracking.    In  the 
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Pig  5.    Bad  Practice  in  Lengthening  a  Boring  Tool  Stem. 
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Plg.  6.    Recommended  Practice  for  Lengthening  a  Boring  Tool  Stem. 

second  place  the  tooi  should  be  moved  around  in  the  water 
constantly  until  ready  to  be  removed. 

An  inside  threading  tool  should  be  forged  in  the  same  way 
as  the  boring  tool,  except  that,  when  trimming  off  the  cutting 
part,  it  is  shaped  differently,  being  brought  to  a  sharp  point 
with  clearance  below.  It  should  be  tempered  the  same,  how- 
ever, as  the  boring  tool,  but  will  not  stand  to  be  quite  so  hard. 


ITEMS  OF  MECHANICAL  INTEREST. 


SCRAPING  OUT  THE  CYLINDER  OF  A  MARINE  ENGINE. 
A  few  months  ago  a  contributor  to  the  Mechanical  World 
described  how  he  accomplished  the  job  of  scraping  out  the 
cylinder  of  a  marine  engine.  After  opening  up  the  cylinder, 
it  was  found  that  the  counterbore  at  each  end  had  not  been 
carried  in  far  enough,  and  that  a  sharp  shoulder  had  been 
formed  by  the  piston  at  the  end  of  the  stroke.  This  shoulder 
had  to  be  removed.  It  was  almost  impossible  to  chip  it  out 
or  to  use  a  file  to  any  advantage.  Finally  the  device  shown 
in  the  cut  was  rigged  up.  The  tools  used.  Fig.  2,  were  made 
from  %-inch  octagonal  steel,  4  to  5  feet  long,  with  one  end 
drawn  out  to  a  triangular  point.  In  the  plan  view.  Fig.  1, 
is  shown  the  tool  stay  A  for  working  at  the  bottom  of  the 
cylinder.  A  piece  of  bar  iron  was  bent  into  a  triangular 
shape  and  welded,  the  corners  being  slightly  rounded,  and 
one  side  being  longer  than  the  others.  At  the  corner  opposite 
the  long  side  a  hole  was  tapped  for  a  pointed  screw  B.  This, 
when    screwed   out,    together   with   the   two    opposite   corners 
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Tools  used  for  Scraping  Out  a  Cylinder. 

of  the  triangle,  pressed  against  the  wall  of  the  cylinder,  and 
formed  a  rigid  frame.  Holes  were  drilled  around  the  triangle 
to  take  a  hook  C  against  which  the  tool  pressed  when  cut- 
ting. Fig.  3  shows  the  tool  stay  D  used  when  scraping  the 
top  of  the  cylinder.  A  piece  of  plate  was  cut  to  about  one- 
quarter  circle,  and  holes  were  drilled  to  the  same  circle  and 
pitch  as  the  studs  in  the  cylinaer;  inside  these  another  row 
of  holes  was  provided,  large  enough  to  allow  the  cutting  tool 
to  pass  through.  After  a  little  practice,  says  the  contributor, 
it  is  surprising  what  an  amount  of  metal  can  be  removed,  as 
the  long  lever  gives  a  considerable  amount  of  power. 


THE  BREAKABLE  PART  AS  A  PREVENTION  FOR 
OVERLOAD. 

In  a  contemporary  we  find  reference  made  to  a  design  of 
hub  for  a  chain  wheel  used  in  connection  with  some  kind  of 
hoisting  apparatus.  The  design  is  shown  in  the  accompany- 
ing cut.  In  order  to  prevent  the  overload  and  consequent 
breaking  of  other  parts  of  the  machinery,  a  safety  device  is 
applied  in  the  form  of  a  pin  connecting  the  driving  hub  B 
with  the  hub  of  the  gear  A  itself.  As  seen  from  the  cut,  the 
gear,  instead  of  being  keyed  to  the  shaft,  is  loosely  mounted, 
and  the  hub  B  is  keyed  to  the  shaft  instead.  This  hub  is 
connected  to  the  chain  wheel  by  pin  C,  which  is  necked,  the 
extent  of  the  reduction  of  the  neck  of  the  pin  determining 
the  amount  of  power  which  may  be  safely  transmitted.  If 
the  apparatus  is  subjected  to  an  unusual  strain,  the  pin  will 
break,  leaving  the  wheel  free,  and  thus  preventing  the  break- 
age of  parts  which  would  cause  serious  accident. 

This   scheme    of   applying   a    breakable   part   in   machinery 
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to  prevent  overload  ami  the  breakage  of  more  Important  por- 
tions has  been  resorted  to  In  several  classes  of  work.  It  Is, 
however,  one  that  can  hardly  be  reeommended  as  an  extremely 
happy  one.  In  the  case  of  a  pin  for  transmitting  the  power, 
the  temptation  of  the  operator  will  always  be,  in  case  the 
pin  should  break,  to  replace  It  with  one  of  stronger  material 
so  as  to  prevent  the  annoyance  due  to  frequent  replacement. 
In  the  case  in  hand  there  Is,  of  course,  an  obvious  temptation, 
if  the  pin  should  break,  to  replace  it  immediately  with  another 

pin  without  taking  time 
to  neck  it  down,  in  which 
case  the  new  jiin  may 
have  a  power  of  resist- 
ance about  double  that 
of  the  one  broken,  and 
the  original  object  of  this 
safety  device  would  be 
lost.  The  ideal  safety  de- 
vice is  one  which  does 
not  break  in  the  case  of 
overload,  but  which  is 
simply  thrown  out  of 
action  when  the  load  be- 
comes too  heavy,  and 
which  can  be  moved  back 
in  position  again  by 
simply  turning  it  like  a 
lever.  In  such  a  case 
there  is  no  temptation 
for  the  operator  to  pre- 
vent the  proper  action  of 
the  safety  device,  and 
there  is  less  risk  that 
the  device  will  be  inop- 
erative at  the  very  time 
when  its  action  is  most 
required.  In  electrical  work  this  principle  has  been  real- 
ized and  acted  upon,  and  the  old-fashioned  fuses  which 
were  Inserted  .  in  circuits  in  order  to  prevent  overload 
are  being  replaced  by  circuit-breakers.  The  fuses,  in  fact, 
correspond  directly  to  the  breakable  pin,  and  circuit- 
breakers  have  their  direct  counterpart  in  some  kind  of 
a  lever  arrangement  in  mechanical  design  which  would 
automatically  be  thrown  out  of  engagement  in  case  of  too 
heavy  load. 

REPAIRS  TO  A  DYNAMO  ENGINE  ON  A  REVENUE 
CUTTER. 

A  writer  in  the  May  issue  of  International  Marine  Engin- 
eering describes  a  rather  discouraging  repair  job  which  was 
successfully  undertaken  by  the  engineers  of  the  United  States 
revenue  cutter  McCulloch  in  Alaska.  The  dyhamo  engine 
of  that  craft  was  wrecked  by  the  breaking  of  a  crank-pin  bolt. 
The  damage  consisted  of  a  broken  piston  and  ring,  bent,  and 
upset  pi.ston  rod,  bent  connecting-rod,  and  smaller  iujtu'ies. 
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Example  of  a  Design  having  a  Breakable 
Pin  as  Safety  Device. 
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Pigr.^1.    Wrench  from  which  the  Stub  End  of  the  Connectlngf-rod  was  Made. 


For  repairs,  the  material  available  was  sufficient  for  all 
purposes  except  to  make  a  new  piston,  and  the  ship  had  a 
lathe  and  drill  press.  For  a  piston,  a  piece  of  cast  iron  was 
secured  from  the  scrap  heap  at  a  mine,  and  drilled  out  and 
turned  into  shape.  A  spare  piston  rod  on  board  was  found 
to  answer,  after  a  bushing  and  a  new  gland  had  been  made 
for  the  stuffing  box. 

When  the  repairs  were  practically  finished,  the  connecting- 
rod  disappeared,  having  supposedly  been  thrown  overboard 
by  a  drunken  fireman.  There  was  nothing  on  board  from 
which  a  connecting-rod  could  be  forged,  and  a  search  at  the 
Boxt    two    points    touched    al    failed    lo    iiroduce   siiUable    ma- 


terial. II  was  therefore  decided  to  build  a  skeleton  rod  of 
material  I  bat  was  available.  Th(^  stub  end  was  made  from  a 
disused  open  ended  wrench  of  sufficient  dimensions  to  be  cut 
into  shape.  The  handle  of  the  wrench  was  cut  off,  and  the 
Jaws  were  sawed,  filed,  and  machined  to  the  proper  size,  as 
shown  in  the  sketch,  and  holes  drilled  for  the  crank-pin  bolts. 
For  side  pieces  a  grate  bearer-bar,  7-16  by  2  Ms  Inches,  was 
used.  These  pieces  were  shaped  and  temporarily  bolted  to  the 
stub  end  with  five  lA-inch  bolts.  A  block  of  hard  wood,  the 
length  of  the  cross-head  pin,  was  placed  between  the  upper 
ends  to  hold  the  side  pieces  rigid  while  the  holes  for  the  pin 
were  being  drilled.  When  a  new  cross-head  pin  had  been 
turned,  the  bolts  in  the  stub  end  were  removed,  and  the  pin 
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Fig.  2.     T^vo  Views  of  the  Completed  Connecting-rod. 

was  shrunk  in  and  peened.  The  lower  ends  of  the  side  pieces 
were  then  secured  to  the  stub  with  five  %-inch  rivets  of  soft 
steel  turned  to  a  driving  fit,  annealed,  and  riveted  cold. 

The  shape  given  to  the  side  pieces  as  shown  in  the  cut 
was  necessary  to  clear  the  counterweights  on  the  crank.  The 
completed  connecting -rod  was  found  to  be  sufficiently  rigid 
without  the  use  of  distant  pieces,  and  proved  to  be  satisfactory 
in  every  way.  

THE  RESISTANCE  OF  SOFT  MATERIALS. 

The  note  in  the  May  issue  of  Machinery  with  the  above 
title  served  as  a  text  for  a  discourse  by  the  editor  of 
Wood  Craft,  in  which  he  brings  together  a  number  of  other 
illustrations  along  the  same  lines  as  those  we  gave. 

He  speaks,  for  instance,  of  cases  in  which  hardened  tool 
steel  bearings  have  been  replaced  by  soft  cast  iron  shells 
with  great  success,  especially  where  the  journals  had  been 
hardened  and  ground.  This  combination  of  hardened  journal 
and  hardened  bearing  is  a  rather  risky  one,  as  every  machine 
operator  who  has  ever  met  with  it  knows.  The  difference 
between  bronze  and  babbitt  also  presents  some  puzzling  peculi- 
arities. Many  a  hard  metal  bearing  has  been  replaced  by  an 
emergency  job  of  babbitting  that,  at  the  time,  had  nothing 
but  Its  immediate  applicability  to  warrant  its  use,  but  which 
was  found,  in  service,  to  make  good  In  every  sense  of  the 
word.  The  use  of  lignvm  vitw  and  other  wood  bearings  under 
water  lubrication,  and  not  infrequently  In  places  where  they 
get  very  little  care,  is  also  well  known  and  need  not  be 
enlarged  upon,  beyond  referring  to  the  really  remarkable 
showing  the  bearings  often  made  under  these  conditions 
There  is  also  the  common  practice  of  using  wooden  teeth  in 
water-wheel  gearing,  where  the  shock  and  strain  usually  form 
a  severe  combination. 

But  a  more  curious  case  of  metal  being  quickly  worn  away 
by  a  very  much  softer  substance,  plus  an  abrasive,  was  quoted 
from  Stone.  This  journal  says  that  yarn  with  powdered 
stone  can  cut  a  steel  bar.  The  facts  to  bear  out  this  claim  are 
thus  presented.  Major  McClaughry,  warden  of  the  Federal 
prison  at  Fort  Leavenworth,  found  a  prisoner  working  away 
at  one  of  the  bars  to  an  outside  window.  A  grating  of  the 
same  description  was  placed  In  his  cell,  and  a  guard  sta- 
tioned over  him  to  watch  the  cutting  process.  With  the 
limestone  dust  and  silicate  from  the  stone  pile,  the  yarn  from 
his  sock  and  a  little  water,  he  cut  through  the  Bessemer  steel 
bar  In  eighteen  working  hours.  With  some  fine  emery,  a 
chalk  line  and  two  wooden  handholds  to  save  his  fingers,  he 
made  a  clean  cut  of  the  other  Bessemer  bar  In  five  hours. 
Stone  does  not  say  what  thickness  the  bars  were  nor  are  we 
told  what  reward  was  earned  by  the  prisoner's  persistence. 
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l3  thoroughly  covered  in  the  Shop  Edition-$l-00  a  year,  comprising  more  than 
430  reading  pages.  The  Engineering  Edition— $2.00  a  year— contains  all  the 
matter  in  the  Shop  Edition  and  about  250  pages  a  year  of  additional  matter, 
which  includes  a  review  of  mechanical  literature,  and  forty-eight  6  s  9  data 
sheets  filled  with  condensed  data  on  machine  design,  engineering  practice  and 
shop  work.  The  Foreign  Edition.  $3.00  a  year,  comprises  the  same  matter 
as  the  Engineering.  RAILWAY  MACHINERY,  $2.00  a  year,  is  a  special  edition, 
including  a  variety  of  matter  for  railway  shop  work— same  size  as  Engineering 
and  same  number  of  data  sheets. 


PHOTOGRAPHS  FOR  ILLUSTRATION. 

One  of  the  editor's  difficulties  is  getting  good  photographs 
for  half-tone  illustrations.  Many  subjects  are  offered,  but  the 
majority  of  photographs  submitted  lack  sharpness  and  the 
clear  cut  quality  necessary  for  "snappy"  engravings.  More 
negatives  are  spoiled  by  under-exposure  than  by  over-expo- 
sure, and  the  former  fault  is  very  marked  in  most  machinery 
and  shop  interior  photographs. 

Machinery  and  machine  shop  interiors  generally  lack 
sharp  contrasts,  and  all  dark  surfaces  need  plenty  of  time 
to  impress  themselves  on  the  plate.  There  is  little  dan- 
ger of  over-exposure  in  the  ordinary  run  of  shop  interiors. 
Our  experience  with  an  f-8  rectilinear  lens  in  a  5  x  7  camera 
indicates  that  with  a  16-stop,  exposures  of  from  40  to  50  sec- 
onds generally  result  in  fair  negatives.  This,  of  course,  is 
only  a  rough  and  approximate  rule,  but  we  find  that  it  applies 
very  well  in  most  cases. 

Another  fault  of  present-day  photographs  is  the  very  gen- 
eral use  of  gas-light  papers  instead  of  sun-printing  papers. 
The  latter  are  far  superior  to  the  former  for  illustrative  pur- 
poses, but  on  account  of  convenience  the  tendency  is  to  use 
gas-light  papers  almost  exclusively.  The  best  photographs 
that  we  get  come  from  abroad.  Few  of  our  professional 
photographers  are  able  to  produce  as  good  prints  as  those 
that  are  made  every  day  in  Great  Britain  and  other  European 
countries. 

The  gist  of  the  above  is  that  contributors  who  would  please 
the  editor,  and  who  would  see  the  best  half-tone  illustrations 
in  their  favorite  trade  journal  should  insist  on  first-class  nega- 
tives and  "silver"  prints  for  all  contributions  and  descriptions 
that  they  may  submit. 

THE  DROP  PACE  FLANGED  LOOSE  PULLEY. 

The  drop  face  flanged  loose  pulley  is  a  feature  of  shop  in- 
stallation more  frequently  used  in  wood-working  establish- 
ments than  in  machine  shops.  A  number  of  machine  tool 
building  concerns,  especially  those  who  build  grinding  ma- 
chinery, have,  however,  recently  made  some  use  of  the  flanged 
loose  pulley.  The  theory  of  its  construction  is  that  as  the 
belt  is  relieved  of  part  of  the  tension'  when  thrown  onto  the 
loose  pulley,  the  latter  is  not  so  likely  to  heat  up  and  cause 
trouble  as  it  would  if  it  were  of  the  same  diameter  as  the  tight 
pulley. 


There  is  a  difference  of  opinion  as  to  the  merits  of  the  drop 
flanged  loose  pulley.  One  concern  has  hundreds  of  them 
running  in  its  own  plant,  and  has  adopted  them  as  a  standard 
of  all  the  equipment  it  furnishes  requiring  tight  and  loose 
pulleys.  Another  concern  speaks  favorably  of  the  advantages 
of  the  device  for  driving  grinding  machinery,  although  it 
suggests  that  relaxing  the  stress  on  the  belt  when  running  on 
loose  pulleys  causes  the  former  to  deteriorate  and  lessens  its 
life. 

Another  concern,  however,  points  out  that  the  decreased 
tension  of  the  belt  is  comparatively  slight  with  long  center 
distances.  Suppose  that  the  center  distance  is  12  feet  and  that 
the  loose  pulley  is  %  inch  less  m  diameter  than  the  tight 
pulley:  then  the  shortening  of  the  center  distance  does  re- 
duce the  tension  of  the  belt,  but  ordinarily  not  so  much  but 
that  the  loose  pulley  is  still  under  considerable  pressure,  suf- 
ficient to  make  it  run  at  full  speed.  In  fact,  the  drop  face 
pulley  almost  invariably  runs  faster  than  normal  speed,  inas- 
much as  its  diameter  is  reduced.  From  this  it  appears  that 
the  reduction  of  diameter  to  reduce  the  belt  tension  tends  to 
increase,  if  anything,  the  danger  of  heating  on  account  of  the 
more  rapid  rate  of  rotation. 

One  well-known  grinding  specialist  does  not  hesitate  to 
characterize  the  drop  face  pulley  as  an  example  of  mechanical 
quackery,  and  further  adds  that  there  is  much  of  this  sort  of 
thing  in  wood-working  machinery  design.  If  a  loose  pulley 
heats,  it  is  pretty  good  evidence  of  insufficient  lubrication  or 
length  of  bearing,  or  both.  Altogether  it  would  appear  that 
the  solution  of  the  loose  pulley  problem  in  rapid  running  ma- 
chinery is  simpl.v  long  bearings  and  provision  for  constant 
lubrication.  When  these  are  provided,  it  will  be  unnecessary 
to  resort  to  dropping  the  face  or  any  other  expedient  of  like 

nature. 

*     *     * 

DYNAMIC  BALANCING. 

The  article  on  another  page  of  this  issue  on  balancing  cream 
separator  bowls  is,  we  believe,  a  contribution  to  general 
knowledge  of  a  somewhat  obscure  subject.  It  is  a  brief  de- 
scription of  the  method  followed  in  a  large  factory  in  adjust- 
ing the  rotating  part  of  a  dairy  machine,  which  runs  at  a 
normal  speed  of  about  8,000  revolutions  (say  10,000  feet  at 
periphery)  per  minute.  At  so  high  a  speed  it  is  positively 
necessary  that  the  rotating  part  be  put  in  a  state  of  dynamic 
balance.  This  may  be  a  quite  different  condition  from  a 
standing  balance,  as  every  well-versed  mechanic  knows.  An 
armature,  for  instance,  may  be  in  perfect  standing  balance,  ■ 
and  still  vibrate  badly  when  run  at  speed.  The  reason  is 
simply  that  somewhere  within  its  length  there  is  an  excess 
weight  on  one  side  that  is  not  balanced  directly  opposite  or 
in  the  same  plane  at  right  angles  to  the  shaft.  The  fact  that 
there  is  an  exact  equivalent  to  the  excess  at  some  other  point 
in  the  armature  length  on  the  opposite  side  of  the  shaft,  does 
not  answer.  The  effect  of  centrifugal  force  at  high  speeds  is 
enormous  in_  proportion  to  weight,  and  small  fractions  of  an 
ounce,  unsymmetrically  located,  may  quite  easily  be  sufficient 
to  perceptibly  spring  a  comparatively  large  shaft,  this  force 
being  1,.500  to  4,000,  or  more,  times  the  weight  in  cream  sepa- 
rator apparatus.  The  discovery  of  the  exact  seat  of  trouble 
is  not  always  a  simple  matter,  and  to  remedy  it  is.  indeed, 
often  extremely  difficult. 

The  fact  that  some  cream  separator  makers  claim  to  make 
bowls  that  do  not  require  balancing  by  the  addition  of  fused  ■ 
metal  to  the  unbalanced  portions  does  not  vitiate  the  princl-  I 
pies  enunciated.  The  fact  is  that,  no  matter  how  accurately 
the  machine  work  is  done,  the  minute  variations  in  homo- 
geneity of  all  metals  whether  rolled,  forged  or  cast,  make  it 
entirely  necessary  to  balance  by  test.  Whether  it  is  done  by 
addition  or  subtraction  of  material  is  merely  a  matter  of 
practice  to  be  determined  by  individual  preference.  _. 

The  article  referred  to  is  a  shop  man's  description  written       ■{ 
for  other  shop  men,  and  is  a  good  example  of  the  practical 
matter  that   Maciii.nkky   aims   to   publish.     It  may   easily   be 
worth   the   i)rice   of  several   years'   subscription   to   those   who       ^ 
have  to  do  with  the  balancing,  and  no  mechanic  knows  how       " 
soon  he  may  be  called  on  to  handle  work  of  just  this  cha'r- 
acter. 


Sc|ii.'iniM'i-,  i;ior. 
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THE  STEEL  TRUST  AND  THE  TARIFF. 

It  has  heon  said  with  n  grcal  dfal  of  truth  that  the  tariff 
Is  till'  luothtM-  of  monopolies,  altlioiiuli,  of  course,  there  are 
iU()iio|iolies  whieh  are  not  fostered  by  the  tariff.  At  the  same 
time  there  are  Industries  which  remain  comi)etitlve  whether 
there  be  a  tariff  or  not.  These  industries  are  those  which  de- 
pend mainly  upon  individual  enterprise,  slilll,  and  hard  labor 
for  their  existence.  Such  industries,  however,  which  depend 
merely  upon  tlieir  access  to  natural  resources,  such  as  coal, 
ores  or  lumber,  for  instance,  are  likely  to  become  monopolies 
when  they  have  been  able  to  corner  the  supply  of  a  special 
necessity.  In  such  cases  the  tariff  is  plainly  the  nurse  of 
special  privileges,  and  serves  no  other  conceivable  purpose 
than  that  of  enriching  the  privileged  few  at  the  expense  of 
the  many.  Consider  for  a  moment  the  case  of  the  steel  indus- 
try of  the  country.  There  is  no  exaggeration  in  saying  that  it 
is  virtually  controlled  by  one  single  corporation,  a  gigantic 
niono|)oly.  which  can  command  its  own  prices  from  those  who 
use  the  product,  whether  the  users  be  the  machine  builder, 
the  structural  contractor,  the  railroad  engineer,  or  in  the  last 
hand,  the  general  public.  This  company  produces  from  one- 
half  to  two-thirds  of  all  the  iron  and  steel  used  in  this  coun- 
try. Of  all  Bessemer  steel  ingots  and  castings,  for  instance, 
the  production  of  the  United  States  Steel  Corporation 
amounted  to  67.4  per  cent  in  1905;  of  wire  rods.  69,9  per  cent; 
of  rails,  53.6  per  cent;  of  structural  shapes,  54.6  per  cent;  and 
of  wire  nails,  66.1  per  cent.  This  operation  also  controls 
the  greater  portion  of  the  ore  lands  in  this  country,  in  fact, 
according  to  the  best  authorities,  from  75  to  SO  per  cent  of  all 
the  ore  land  of  the  Lake  Superior  region,  which  at  present 
constitutes  practically  the  only  cheap  supply  of  workable  good 
iron  ore  in  this  country.  The  monopolized  value  of  the  con- 
trol of  these  ore  lands  it  would  be  futile  to  try  to  estimate.  In 
view  of  all  this,  it  seems  as  if  we  ousht  to  be  ready  to  recog- 
nize, as  a  nation,  that  the  time  lias  come  when  even  the  most 
avowed  believer  in  protection  cannot  help  but  see  the  fallacy 
of  our  present  course. 

When  protecting  our  output  of  steel  and  iron  by  a  tariff, 
we  protect  no  infant  Industry.  Moreover,  the  steel  mills  or 
the  country  cannot  at  the  present  time  supply  the  demand  for 
their  product.  The  country  has  reached  the  point  of  develop- 
ment where  the  domestic  supply  Is  Insufficient.  We  have  been 
forced  to  Import  steel  and  iron,  tariff  or  no  tariff.  What  a 
farce  then  to  burden  our  legitimate  industries  with  this  im- 
port tax  in  the  name  of  piotection  to  domestic  enterprise, 
when  this  latter  cannot  possibly  supply  the  raw  material 
necessary.  The  only  purpose  the  tariff  serves  under  such  con- 
ditions is  to  permit  the  interests  which  practically  control 
our  enormous  natural  resources  of  iron  ore  to  exact  from  the 
users  of  steel  an  unreasonable  tribute.  When  it  is  possible 
for  British  makers  of  steel  to  ship  it  all  the  way  to  San 
Francisco,  paying  an  ocean  freight  rate  of  $5.90  a  ton,  pay  the 
tariff,  and  still  sell  in  competition  with  our  own  steel  mon- 
opoly, then  it  appears  to  be  plainly  in  evidence  that  we  are 
paying  slightly  more  for  our  domestic  steel  than  it  is  actually 
worth,  and  that  a  tariff  which  produces  such  almornial  condi- 
tions is  worse  than  useless. 

*     *     * 

INVISIBLE  ECONOMIES. 

8.  H.  BUNNELL.' 

The  effect  of  distributing  the  shop  expense  among  the  var- 
ious paying  jobs  is  to  obscure  its  details,  particularly  to  ob- 
scure the  proportion  of  wasted  expenses,  lost  lime  and  the 
like,  which  may  be  caused  in  particular  by  the  doing  of  cer- 
tain classes  of  work,  but  which  are,  by  the  general  system  of 
distribution,  hidden  from  view  and  spread  over  all,  with  the 
result  of  increasing  the  computed  cost  of  everything,  and  di- 
minishing the  profits  on  all.  It  is  an  important  part  of  the 
manager's  duty  to  investigate  invisible  losses  of  all  kinds,  and 
to  conduct  matters  so  as  to  reduce  these  as  far  as  possible. 

Among  such  lo.sses  are  those  due  to  faulty  arrangement  of 
plant,  so  that  unnecessary  steps  must  be  taken  by  workmen. 
There  is  little  difUculty  in  transporting  malcrlal  by  tracks  or 
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cranei  over  almost  any  desired  (listancc,  and  in  sho]]  work  tliis 
e;<pense  is  not  v  large  item,  though  In  the  manufacture  of 
stccl  and  similar  work,  where  the  masses  transported  are  enor- 
mous, It  becomes  of  much  greater  Importance  to  reduce  un- 
necessary transportation  by  arranging  the  plant  so  that  nui- 
terial  ihay  progress  readily  from  one  operation  to  the  next. 
The  steps  taken  by  workmen,  however,  cannot  he  disregarded, 
and  every  unnecessary  walk  is  so  much  unnecessary  expense 
to  the  sliop.  Toilet  rooms  are  often  arranged  at  great  dis- 
tances; toolrooms  and  storerooms  are  so  located,  in  the  en- 
deavor to  concentrate  supplies  and  reduce  the  expense  of  car- 
ing for  them,  that  many  workmen  have  to  walk  long  distances 
several  times  a  day.  It  is  easy  to  compute  the  loss  in  dollars 
and  cents  due  to  the  time  taken  by  an  average  man  to  walk 
one  hundred  yards  and  return.  It  will  generally  be  foutid 
from  such  calculation  that  the  expense  of  dividing  tool-rooms 
is  more  than  covered  by  the  resulting  saving,  although  tliis 
will  never  appear  in  dollars  and  cents  on  the  books  except  as 
a  reduction  of  general  expense.  In  many  cases  the  transpor- 
tation of  tools  can  better  be  taken  care  of  by  the  use  of  cheap 
messenger  boys,  thus  saving  the  lime  of  the  expensive  men. 
Unnecessary  writing  on  workmen's  time  cards,  or  requisitions 
for  material,  and  on  other  reports  which  must  be  kept  by 
workmen,  more  or  less  careless  with  such  matters,  but  pos- 
sibly earning  good  wages,  may  involve  a  large  unnecessary  ex- 
pense. A  computation  of  the  number  of  seconds  taken  by  a 
workman  to  find  his  bit  of  pencil  and  write  a  dozen  words  on 
a  piece  of  paper  or  card  held  on  his  knee,  or  against  a  post, 
or  some  rough  surface,  may  show  that  the  employment  of  a 
special  clerk  to  make  out  these  cards  would  result  in  a  large 
saving.  Further,  the  cards  written  by  the  clerk  could  be  more 
quickly  handled,  and  necessary  records  made  from  them  with 
small  chance  of  error,  while  the  time  lost  by  the  cost  clerk's 
force  in  looking  up  errors  and  obscurities  on  time  cards  writ- 
ten by  workmen  will  generally  amount  to  much  more  than 
the  cost  of  making  out  the  cards  in  the  first  place. 

The  physical  comfort  of  the  workmen,  due  to  spending 
their  time  in  a  well-lighted  and  comfortable  shop  with  clean 
floors,  and  neatness  visible  everywhere,  is  a  valuable  adjunct 
in  saving  lost  time.  Mental  satisfaction  is  also  important.  A 
raise  of  pay  when  requested  may  be  expensive  for  the  shop  in 
one  way,  but  the  refusal  of  the  raise  is  certain  to  be  more 
expensive,  as  the  workman  will  not  equal  his  former  efforts 
after  a  disappointment  of  this  kind.  Almost  everything,  how- 
ever trivial,  has  its  bearings  on  the  expense  of  getting  out 
the  shop  product,  and  too  much  care  cannot  be  given  to  rea- 
soning out  the  probable  effect  of  each  move,  even  though 
time  cannot  be  afforded  to  go  deeply  into  all  such  small  mat- 
ters. The  outsider  coming  into  a  shop  is  often  able  to  see 
chances  for  saving  in  what  may  be  called  "invisible  expenses." 
which  have  entirely  escaped  the  men  employed  there.  It  is  a 
common  occurrence  that  a  city  will  refuse  taxation  sufficient 
to  pave  an  important  street  and  provide  a  good  bridge,  while 
a  large  numl)er  of  its  inhabitants  are  at  the  same  time  losing 
many  times  the  amount  that  would  be  required  for  such  taxes 
in  hauling  small  loads,  and  in  unnecessary  wear  and  tear  on 
their  vehicles  over  this  same  street.  The  good  roads  agita- 
tion has  brought  this  point  clearly  before  the  public,  and  the 
agriculturalist  has  been  held  up  to  ridicule  for  his  refusal  to 
assist  the  cause  of  road  improvement,  while  he  himself  was 
losing  every  year  fifty  times  the  amount  he  would  be  called 
upon  by  the  broadest  scheme  of  road  improvement  to  contrib- 
ute to  the  general  good.  The  man  in  the  machine  shop  office 
should  not  have  his  i)oiut  of  view  limited  to  the  direct  ex- 
pense accounts,  but  the  indirect  expense  should  receive  more, 
if  anything,  of  the  manager's  time  and  skill,  and  the  obscure 
and  invisible  losses  should  be  sought  out  with  the  utmost 
l)ersistence.  «     *     * 

We  hear  a  great  deal  spoken  of  this  or  that  new  bridge  as 
Ijcing  the  longest  in  the  world.  As  a  matter  of  fact,  states 
h'diluyay  and  Locomotive  Engineering,  the  longest  bridge  Is 
located  in  Sangong,  China,  and  Is  called  the  Lion  bridge.  It 
extends  five  and  a  quarter  miles  over  an  arm  of  the  Yellow 
Sea,  and  is  supported  by  300  hu.ge  stone  arches.  The  road- 
way is  seven  feet  above  the  water,  and  is  enclosed  in  an 
iron  network. 
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CURRENT  MECHANICAL  EVENTS -LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


According  to  a  news  item  in  the  Pittsburg  Despatch  of 
July  1,  the  United  States  Steel  Corporation  intends  to  grad- 
ually replace  the  steam  power  for  the  blowing  engines  with 
gas  engines,  using  blast-furnace  gas.     . 


The  steel  ship  may  properly  celebrate  Its  50-year  anni- 
versary this  year.  It  is  stated  that  the  first  steel  ship  ever 
built  was  the  paddle  steamer  Ma  Robert,  constructed  in  1857 
for  the  Livingstone  expedition.  The  fifty-year  anniversary 
is  indeed  worthily  celebrated  by  the  completion,  in  the  same 
year,  of  three  such  giants  as  the  Lusitania,  the  Adriatic,  and 
the  Kronprinzessin  Cecilie. 


According  to  Page's  Weekly,  the  municipal  council  of  Paris 
has  adopted  a  resolution  in  favor  of  a  project  of  making 
Paris  accessible  to  large  sea-going  vessels  by  the  construction 
of  a  large  canal  from  Paris  to  the  sea.  The  council  has  two 
schemes  under  consideration.  The  first  would  utilize  the 
Seine,  while  the  second  consists  in  the  creation  of  a  maritime 
canal  from  Paris  to  Dieppe. 


Some  weeks  ago  the  results  of  the  experimental  trials  of 
the  Lusitania  were  made  public,  and  they  are  regarded  by 
her  builders  as  being  extremely  satisfactory.  The  vessel 
obtained  a  speed  of  25  knots,  and  her  engines  performed 
splendidly.  Taking  into  consideration  the  fact  that  the  Lusi- 
tania was  not  running  under  full  pressure  at  the  time  of  the 
trials,  the  results  are  considered  remarkably  good. 


The  production  of  gold  in  1906  was  nearly  double  that  of 
ten  years  ago.  and  materially  larger  than  that  of  the  preced- 
ing year.  The  world's  production  of  gold  is  still  on  the 
increase,  and  it  has  been  estimated  that  in  1907  the  total 
output  will  be  nearly  ten  per  cent  larger  than  that  of  1906. 
Transvaal  is  producing  the  largest  amount  of  any  country, 
the  United  States  coming  in  the  second,  and  Australia  in  the 
third  place. 


It  is  reported  by  Engineering  that  the  Russian  government 
has  decided  to  proceed  with  the  construction  of  a  double 
track  on  the  Trans-Siberian  railroad.  This  step  has  been 
taken  because  high  military  officers  have  arrived  at  the  con- 
clusion that  if  the  Trans-Siberian  railroad  had  been  double- 
tracked  during  the  war  with  Japan,  the  result  ot  the  conflict 
would  have  been  different,  as  Russian  troops  could  have  been 
despatched  to  Manchuria  much  more  rapidly. 


An  interesting  comparison  between  the  cost  of  operating 
automobile  fire  engines  and  horse-drawn  engines  has  been 
made  in  Hanover,  Germany.  This  city  was  the  first  one  in 
that  country  to  procure  a  complete  automobile  fire  engine 
service.  It  appears  that  while  the  first  cost  of  the  engine  and 
horses  for  the  horse-drawn  service  is  $11,050  as  compared 
with  $1.3,090  for  the  automobile,  the  cost  of  maintenance  is 
so  much  less  for  the  latter  fire  engine  that  already  at  the  end 
of  the  first  year  the  automobile  service  is  the  cheaper  one, 
and  at  the  end  of  five  years  there  will  be  a  total  saving  of 
nearly  $15,000.  If  these  figures  be  correctly  arrived  at,  it 
would  seem  that  the  automobile  would,  before  long,  entirely 
occupy  this  field. 


In  reporting  to  the  American  Foundrymen's  Association 
upon  tests  made  with  cast  iron  containing  nickel,  James  B. 
Webb  states  that  the  results  of  the  tests  do  not  indicate  a 
marked  improvement  in  the  physical  strength  of  the  castings, 
and  bear  out  the  supposition  that  nickel  in  cast  iron  is 
either  not  distributed  uniformly  enough  to  do  much  good,  or 
else  will  find  its  best  use  in  special  classes  of  the  metal  freer 
from  the  high  percentages  of  impurities  incident  to  the  ordi- 
nary castings.  These  tests  were  undertaken  on  behalf  of 
the  association,  and  authorized  at  the  convention  last  year. 


In  Aiinalen  der  Physik  of  July  5,  an  account  Is  given  by 
Mr.  M.  Gildemeister  of  some  experiments  which  he  has  carried 
out  in  order  to  find  how  long  a  time  it  takes  for  the  magnet- 
ism in  an  electro-magnet  to  disappear  after  breaking  the 
circuit.  He  states  that  1-300,000  second  after  breaking  the 
circuit,  the  magnetism  has  gone  down  to  one-half,  and  after 
1-150,000  second  to  one-tenth  its  original  value.  After  1-50,000 
second  only  the  residual  magnetism  is  left  in  the  magnet. 
The  core  of  the  electro-magnet  which  was  used  for  these 
experiments  consisted  of  a  great  number  of  very  fine  low 
carbon  iron  wires. 


A  new  tube  railway  has  been  opened  in  London,  having  a 
total  length  of  eight  miles.  This  underground  railway  is 
remarkable  in  several  respects.  It  rises  272  feet  in  Its  course, 
and  at  one  point  it  is  250  feet  below  the  surface,  one  station 
being  192  feet  under  the  surface.  This  is  the  sixth  under- 
ground electric  railway  in  operation  in  London,  and  five  more 
are  projected  or  under  construction.  The  subways  in  Lon- 
don differ  from  those  of  New  York  City  in  that  all  run  at  a 
considerable  depth,  from  50  to  100  feet  below  the  surface 
being  a  common  location.  In  so  doing,  the  subways  do  not 
interfere  with  surface  conditions,  or  conditions  near  the  sur- 
face, such  as  gas  and  water  piping  systems,  etc. 


The  British  Thomson-Houston  Company  has  supplied  the 
Times  Engineering  Supplement  (London),  with  the  results 
of  tests  made  upon  one  of  four  Curtis  turbines  installed  at 
the  Fisk  Street  station  of  the  Commonwealth  Electric  Com- 
pany of  Chicago.  This  turbine,  which  is  rated  at  9,000  kilo- 
watts, was  tested  at  loads  varying  from  5.374  kilowatts  to 
13,900  kilowatts,  or  from  60  per  cent  load  to  55  per  cent  over- 
load. The  steam  pressure  ranged  from  176  pounds  to  198 
pounds  per  square  inch,  and  the  vacuum  was  fairly  constant 
about  29.50.  The  steam  was  superheated  116  to  148  degrees, 
and  the  consumption  in  pounds  of  steam  per  kilowatt-hour 
ranged  from  12.9  to  13.6.  The  constancy  of  the  consumption 
over  so  wide  a  range  of  load  is  remarkable. 


While  speed  indicators  on  railway  trains  do  not  seem  to 
have  met  with  great  favor  on  American  or  British  railroads, 
they  are  very  commonly  used  in  continental  Europe.  Accord- 
ing to  Railroad  Men,  in  France  every  passenger  engine  is 
equipped  with  this  instrument.  On  nearly  all  the  lines  on 
the  Continent  their  use  is  customary,  and  in  some  countries 
even  main-line  freight  engines  are  so  equipped,  and  the  indi- 
cators are  considered  quite  as  important  as  steam  gages  and 
automatic  brakes.  It  would  seem  that  their  use  would  tend 
to  minimize  accidents  caused  by  fast  running.  The  indica- 
tor not  only  shows  constantly  the  speed  at  which  the  train 
is  running,  but  records  it  in  a  locked  box  to  which  the  engi- 
neer has  no  access.  The  trip  record  is  taken  to  the  office 
when  the  engine  completes  the  run.  There  are  said  to  be 
20,000  indicators  in  use  in  Europe. 


Since  the  use  of  concrete  had  been  introduced  in  this 
country,  the  uses  to  which  it  has  been  put  have  been  many 
and  varied.  One  of  tne  most  remarkable  departures  in  the 
direction  of  the  use  of  reinforced  concrete  is  that  of  making 
concrete  telephone  and  telegraph  poles  from  this  material. 
Nearly  a  year  ago  experiments  were  begun  at  Richmond,  Ind., 
with  reinforced  concrete  poles.  These  poles  were  30  feet  in 
height,  octagonal  in  shape,  and  tapered  towara  the  top.  pro- 
vided with  gains  to  be  used  in  climbing  and  for  the  insertioit 
of  cross  arms.  A  number  of  these  poles  were  erected  on  one 
of  the  main  lines  of  the  company's  road,  and  a  short  line  was 
constructed  wholly  with  concrete  poles.  After  a  year  of 
service  It  has  been  found  that  these  poles  give  as  much  satis- 
faction as  do  wooden  poles,  and  that  they  have  the  additional 
quality  of  being  almost  indestructible. 
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Some  interesting  statistics  are  given  in  the  Archiu  fiir 
Hisenbahnwesen  respecting  railway  mileage  In  various  coun- 
tries. It  Is  estimated  that  the  total  length  of  linos  con- 
structed and  open  all  over  the  world,  down  to  the  end  of 
19t)5,  amounted  to  502,436  miles.  The  annual  rate  of  mileage 
increase  varies  from  about  3.4  per  cent  to  2.3  per  cent ;  the 
total  increase  in  the  number  of  miles  open  for  traffic  In  the 
live  years  ended  witli  1905  was  10. U  per  cent.  America,  North 
and  South,  naturally  heads  the  list  of  the  different  conti- 
nents with  a  gross  total  of  285,781  miles.  Europe  Is  but  a 
poor  second,  with  a  total  of  193,133  miles;  Asia  follows  next, 
with  50.562  miles;  then  comes  Australia,  with  17,431  miles, 
and  Africa  brings  up  the  rear,  with  1G,528  miles.  It  is  stated 
that  the  cost  of  land  and  construction  of  the  European  rail- 
ways is  about  double  that  of  the  lines  In  any  other  quarter 
of  the  globe.  The  assumed  total  expenditure  for  European 
railways  amounts  to  about  $23,000,000,000,  and  the  cost  of  the 
railways  in  all  other  parts  of  the  world  nearly  $22,500,000,000. 
The  cost  per  mile  of  European  railways  averages  about  $120,- 
000,  and  of  the  roads  in  the  United  States  $54,000. 


The  use  of  electrical  power  In  modern  steel  mills  is  now 
extended  to  cover  practically  all  the  machinery  of  the  plant, 
the  systems  of  telpherage,  conveyors  and  practically  all  the 
appliances  for  handling  the  hot  metal,  being  now  universally 
driven  from  individual  motors.  At  the  Gary  plant  of  the  In- 
diana Steel  Co.,  the  rail  mill  will  probably  require  the  great- 
est amount  of  power.  This  mill  Is  situated  about  a  half  mile 
from  the  power  house  In  which  the  sixteen  huge  units  will  be 
housed,  and  will  consume  approximately  10,000  kilowatts  to 
operate  the  Induction  motors  which  drive  the  main  rolls. 
These  motors  range  In  capacity  from  2,000  to  6.000  horse-power, 
and  three  of  them  have  overload  capacity  of  9,000  horse-power 
for  an  hour.  The  breaking-down  stands  in  the  rail  mill  for 
reducing  ingots  to  fair-sized  blooms,  will  be  driven  by  two 
2,250-horse-power  motors.  The  blooms  will  then  go  to  the 
blooming  mill,  which  Is  operated  by  one  of  the  6,000-horse- 
power  motors,  and  from  this  they  will  pass  to  the  mills 
driven  by  two  4,500-borse-power  motors,  receiving  their  fin- 
ishing passes  in  the  mill  driven  by  a  third  2,500-horse-power 
motor.  All  the  tilting  and  feed  tables  for  the  various  passes, 
all  hot  saws,  hot  and  cold  pull-ups,  the  transfer  tables,  straight- 
ening machines  and  cold  saws,  and  all  auxiliary  machinery 
of  the  mill  will  be  driven  by  electric  motors. 


THE  VALUE  OF  OLD  VALVES  FOR  SCRAP  METAL. 

According  to  the  Brass  World  there  Is  no  old  metal,  with 
the  exception  of  copper  wire,  that  commands  so  high  a  price 
from  the  brass  founder  as  "old  valves."  A  foundryman  Is 
always  willing  to  buy  them,  as  they  are  the  best  material 
he  can  obtain.  There  is  no  class  of  brass  castings  made  with 
more  care  than  valves.  Not  only  must  the  metal  be  of  a 
good  bronze  color,  but  It  must  cast  well,  so  as  to  stand  the 
pressure  test.  It  must  also  contain  sufiScIent  tin  to  harden 
it  and  prevent  its  bending  while  being  worked,  or  when 
screwed  to  the  pipe.  It  is  a  pretty  good  metal  that  will 
stand  these  requirements,  and  a  valve  that  has  passed  inspec- 
tion must  surely  be  of  good  quality.  There  may  be  said  to  be 
practically  two  standard  valve  mixtures  on  the  market  to-day. 
One  of  them  is  very  extensively  used  and  all  ordinary  grades 
of  valves  are  made  from  It.  The  mixture  is  as  follows:  Cop- 
per 86  per  cent,  tin  5  per  cent,  zinc  5  per  cent,  lead  4  per 
cent.  For  the  best  grade  of  valve  the  following  mixture  is 
usually  employed:  Copper  86  per  cent,  tin  7  per  cent,  zinc  4 
per  cent,  lead  3  per  cent.  Scrap  cocks  should  always  be  care- 
fully sorti'd  from  the  valves,  as  the  quality  of  metal  used  in 
them  is  inferior.  In  sorting  over  the  material,  also,  the 
founder  should  take  care  that  no  iron  wheels  are  included. 
The  wheel  is  the  only  part  of  a  brass  valve  that  is  made  of 
Iron,  so  that  the  rest  may  be  thrown  in  indiscriminately.  In 
general,  however.  If  a  first-class  quality  of  metal  is  wanted, 
the  best  material  will  be  found  In  valve  bodies.  There  need 
be  no  hesitation  In  melting  them  up  as  they  are.  without  the 
addllion  of  any  other  Ingredient. 


IMPROVED  INSERTED  BLADE  MILLING  CUTTER. 
The  Mechanical  Engineer. 
Tlie  accompanying  cut  shows  an  improved  method  of  secur- 
ing the  teeth  of  inserted-blade  milling  cutters  to  the  body. 
Tills  arrangement  is  the  joint  patent  of  H.  S.  Moorwood  of 
Onslow  House,  Brocco  Bank,  Sheffield,  and  J.  M.  Moorwood 
of  Millhouses  Lane,  Millhouses,  Sheffield,  England.  The  body 
.4.  of  the  cutter  Is  provided  with  slots  B  to  receive  the  cutter- 
blades  as  usual,  but  the  lower  ends  of  the  cutter  blades,  as 
well  as  the  portions  of  the  body  between  the  blades,  are 
grooved  to  receive  the  annular  projection  D  of  two  disks  E 
whicli  are  screwed  tightly  to  the  body,  thus  holding  the  blades 


Improved, Inserted  Blade  Milling  Cutter  Design. 

In  place.  The  groove  in  the  blades  as  well  as  the  annular 
projection  on  the  side  plates  are  slightly  tapered  on  the  inside 
so  that  the  Inserted  blades  are  drawn  Inward  and  held  firmly 
against  the  bottom  of  the  slots  for  the  blades  in  the  body, 
when  the  bolts  are  tightened.  While,  without  modification, 
this  method  may  have  its  difficulties,  and  may  be  rather  ex- 
pensive, the  idea  involved  is  commendable,  and  may  serve  to 
suggest  something  of  better  practical  application. 


SECURING  UNIFORMITY  IN  PHOSPHOR-BRONZE  SPRINGS. 
Tlie  Brass  World,  April,  1907. 
Among  the  copper  alloys,  there  Is  none  which  Is  surrounded 
with  so  much  uncertainty  as  phosphor-bronze.  This  is  par- 
ticularly true  of  springs  made  of  this  material.  If  a  spring  of 
a  material  other  than  steel  Is  desired,  phosphor  bronze  is 
usually  specified.  If  the  mixture  is  rightly  made,  such  a 
spring  cannot  be  surpassed  by  anything  except  steel.  The 
action  of  the  phosphorus  In  phosphor-bronze  is  to  reduce  the 
oxides  of  copper  and  tin  that  are  formed  In  melting.  Any 
amount  over  and  above  this  quantity  acts  deleteriously  and 
injures  the  metal.  Experience  has  taught  that  if  the  phos- 
phorus In  rolled  metal  exceeds  0.05  per  cent,  the  bronze  Is 
injured. 

The  greatest  variation  in  rolled  or  drawn  phosphor-bronze, 
however.  Is  caused  by  the  tin  content.  A  bronze  which  con- 
tains only  3  per  cent  of  tin  is  inferior  to  one  which  contains 
8  per  cent,  though  both  may  be  phosphor-bronze.  On  account 
of  the  difficulty  in  the  rolling  or  drawing  of  phosphor-bronze 
containing  a  high  tin  content,  manufacturers  will  substitute 
a  lower  percentage  if  it  is  possible  to  do  it.  The  presence 
of  zinc  is  also  an  unsatisfactory  condition.  A  good  spring 
should  contain  only  copper,  tin,  and  a  very  small  quantity  of 
phosphorus. 

Those  who  have  had  trouble  with  phosphor-bronze  springs 
should  ascertain  whether  their  troubles  are  not  caused  by  the 
absence  of  the  necessary  amount  of  tin,  or  the  presence  of 
zinc.  When  rightly  made,  phosphor-bronze  is  an  excellent 
spring  metal,  but  if  not,  it  is  Inferior  to  yellow  brass.  The 
"temper"  Is  produced  by  cold-rolling,  of  course,  but  unless 
plenty  of  tin  Is  used  In  the  mixture,  the  requisite  "temper" 
cannot  be  produced,  no  matter  how  much  the  metal  Is  rolled. 


GENERAL  CONCLUSIONS  FROM  THE  A.  C.  A.  SEALED 
BONNET  AUTOMOBILE  CONTEST. 

Albert  L.  Clougli,  in  the  Horseless  Age,  June  20,  1907. 
On  June  19  the  Automobile  Club  of  America  arranged  what 
has  been  termed  a  sealed  bonnet  contest;  that  is,  all  the  ma- 
chines taking  part  In  the  contest  were  completely  equipped 
before  the  start,  and  then  seals  were  affixed  to  all' operating 
parts.  The  contest  consisted  of  a  run  over  a  more  than  600 
mile  long  route,  accomplished  without  adjustment  or  repairs 
of  any  kind,  and  lasted  for  four  days.     The  outcome  of  the 
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contest  shows  that  41,  out  of  47  cars  entering  it.  accomplished 
the  feat  of  being  driven  the  distance  mentioned  over  good 
roads  without  suffering  any  derangement  in  their  machinery. 
This  is  a  remarkable  showing,  and  a  demonstration  of  the 
present  reliability  of  modern  motor  cars.  It  is  a  result  which 
is  believed  to  have  been  unattainable  one  year  ago,  and  which 
two  years  ago  would  seem  to  have  been  absolutely  impossible. 
The  mileage  equals  that  which  the  average  private  car  covers 
in  an  entire  month,  and  is,  in  fact,  in  excess  of  the  mileage 
which  a  locomotive  or  trolley  car  covers  without  being  laid 
off  for  attention  and  repairs.  But,  of  course,  the  result  of  the 
contest  must  not  be  understood  to  mean  that  87  per  cent  of 
all  modern  motor  cars  are  capable  of  covering  600  miles  with- 
out adjustment  or  repairs,  for  the  cars  concerned  in  this 
test  were  of  higher  grade  than  the  average,  comparatively 
few  of  the  lower  priced  cars  having  entered  the  contest.  Nor 
can  it  be  said  to  be  a  marked  distinction  for  the  41  cars,  out 
of  the  47,  that  they  accomplished  the  teat,  or  that  they  were 
of  superior  make  to  the  remaining  ones,  for  the  element  of 
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the  reliability  of  different  makes.  If  another  contest  of  this 
sort  is  ever  run,  it  is  obvious  that  much  harder  roads  will 
have  to  be  selected,  and  the  contest  must  be  prolonged  greatly 
in  regard  to  mileage. 


STANDARD  GERMAN  TAPER  SHANKS. 

Zeitschrift  Jiir  WerkzeugmascTiinen  und  Werkzeuge. 
July  15,  1907. 

Since  a  long  time  back  the  Association  of  German  Machine 
Tool  Manufacturers  has  been  -endeavoring  to  establish  a 
standard  system  of  taper  shanks,  based  on  the  metric  system, 
to  replace  the  Morse  system,  which  on  account  of  its  irregu- 
larities and  its  basis  of  English  measurements  is  not  con- 
sidered desirable  in  Germany.  With  the  exception  of  a  few 
machine  tool  builders  who  fear  the  effects  of  such  a  move, 
particularly  on  their  export  trade,  the  proposition  has  met 
with  favor  not  only  on  the  part  of  machine  tool  manufac- 
turers, but  on  the  part  of  their  consumers  as  well,  and 
many    governmental    officers    and    state    railway    shops    have 
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chance  in  a  contest  like  this  is  greater  than  in  a  contest  of 
any  other  kind. 

The  conclusions  reached  are  more  as  to  the  general  relia- 
bility of  motor  cars  as  at  present  manufactured  than  in  re- 
gard to  the  distinct  superiority  of  the  cars  that  accomplished 
the  feat.  One  car,  for  instance,  built  by  a  company  of  estab- 
lished reputation,  and  known  as  being  reliable,  suffered  the 
breakage  of  an  inlet  valve  spring.  It  is  hardly  likely  that 
the  inlet  valves  of  this  engine  were  interior  to  those  of  many 
of  the  other  cars,  or  that  in  this  engine  there  would  be,  in  say 
10,000  miles  of  running,  any  more  broken  valve  springs  than  in 
the  other  cars  in  the  same  period  of  service.  It  would  there- 
fore be  unjust,  indeed,  if  any  one  draws  the  hasty  conclusion 
that  because  a  particular  car  has  been  unsuccessful  in  this 
contest,  it  is  necessarily  inferior  to  any  of  the  successful 
ones.  A  good  showing  for  the  automobile  was  that  in  only 
two  instances  were  cars  crippled  by  the  breakage  of  any  es- 
sential part,  and  in  one  of  these  cases  the  breakage  happened 
after  due  warning.  The  final  conclusion  of  the  sealed  bonnet 
contest,  for  this  reason,  is  simply  that  it  furnishes  the  strong- 
est vindication  that  we  have  ever  had  of  the  adaptability  of 
motor  cars  in  general,  but  that  it  throws  no  certain  light  upon 


pronounced  themselves  in  accord  with  the  movement  for  a 
metric  standard  taper  shank,  based  on  a  constant  taper  for 
all  sizes.  The  ditficulties  that  necessarily  must  follow  the 
introduction  of  a  new  standard  are  duly  appreciated,  but  the 
final  gain  is  expected  to  be  great  enough  to  outweigh  the 
unfavorable  influences.  The  introduction  would  be  gradual, 
and  thus  cause  as  little  disturbance  as  possible. 

The  taper  of  the  proposed  standard  is  one  in  twenty  or  O.fi 
inch  per  foot,  which,  in  fact,  is  the  same  taper  as  proposed 
by  Mr.  Oscar  J.  Beale  in  the  Jarno  taper  system,  and  also 
the  same  as  in  one  of  the  Morse  standard  tapers,  the  No.  1. 
In  the  accompanying  tables  are  given  the  dimensions  for  the 
proposed  standard  system  of -taper  shanks,  both  with  and 
without  tang,  and  the  dimensions  for  the  hole  in  the  socket. 
All  dimensions  are  in  millimeters.  The  first  four  sizes,  Nos. 
1  to  4,  correspond  closely  to  Nos.  1  to  4  Morse  standard 
taper.  From  and  including  No.  5,  the  system  is  based  on 
the  formulas  given,  but  the  first  four  sizes  do  not  conform  to 
these  formulas.  No  dimensions  have  been  given  in  this  stan- 
dard system  for  unessential  details,  such  as  the  radius  of  the 
cutter  for  milling  the  tang,  etc.,  as  this  was  not  considered 
necessary. 
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THE  WORKING  OF  LARGE  GAS  ENGINES. 
Tiiiii-K  F.iitjhteeriiuj  Siij)])lc>iii)it. 
At  11  mootiiis  of  tho  lirilish  Society  of  Kngineors.  Mr.  George 
Moore  read  a  paper  dealing  witli  the  worltlng  of  large  gas 
engines.  It  was  pointed  out  that  while  the  use  of  large  gas 
engines  had  increased  remarlvably  during  the  past  few  years, 
very  little  Information  had  been  given  as  to  the  characteris- 
tics and  behavior  of  these  engines  while  In  operation.  Con- 
tinental engines  are  divided  by  the  author  into  three  differ- 
ent types:  the  double-acting  4-cycle  type,  tho  Ochelhaiiser 
:iiid  Kiirting  types.  The  Kiirting  and  Ochelhaiiser  engines 
possess  the  advantage  over  the  Otto  cycle  type  that  there  is 
no  need  of  water  cooled  exhaust  valves.  The  thermal  and 
mechanical  efficiencies  of  the  Kiirting  type,  however,  are  com- 
paratively low.  Trouble  has  arisen  in  this  engine,  as  well,  in 
regard  to  the  piston,  owing  to  its  great  size  and  weight,  and 
certain  designers  malve  a  piston  in  three  pieces  to  overcome 
certain  ditlieulties  in  this  respect.  The  complicated  form  of 
tlie  cylinder  head  of  the  Korting  engine  renders  it  liable  to 
cracli.  and  experience  has  shown  that  the  greatest  wear  takes 
I)lace  in  the  middle  of  the  cylinder  near  the  exhaust  ports. 
Gas  engine  designers  are  still  in  doubt  about  whether  It  is 
expedient  to  chamber  the  tall  rods,  and  practical  experience 
seems  to  bear  out  that  the  tail  rod  itself  is  not  of  any  great 
advantage  on  engines  of  less  than  500  horse-power.  In  the 
actual  running  of  large  gas  engines  it  has  been  found  that 
one  of  the  most  persistent  troubles  is  the  liability  of  pre- 
ignition,  and  with  large  engines  having  cylinders  of  about 
24  inches  in  diameter,  pre-ignition  is  never  entirely  absent 
when  using  producer  gas.  The  author's  experience  is  that 
Mond  gas  is  satisfactory  for  larger  engines  if  reasonable  care 
is  taken.  Gases  containing  a  high  percentage  of  hydrogen 
are  not  very  suitable,  because  the  hydrogen  ignites  at  a  com- 
paratively low  temperature,  and  a  high  percentage  of  this 
gas  is  liable  to  cause  pre-ignition.  The  question  of  the  value 
of  positive  scavenging  has  not,  as  yet,  been  settled  in  regard 
to  the  fourcycle  type  of  gas  engines.  In  regard  to  various 
methods  of  governing,  it  is  pointed  out  that  the  by-pass  gov- 
ernor valve,  commonly  used  on  the  Kiirting  engine,  does  not 
work  satisfactorily  with  producer  gas. 


POWER  REQUIRED  FOR  MILLING  MACHINES. 
S.  Streifif,  in  Werkstatts-Technik,  January,  1907. 
The  following  experiments  for  finding  the  power  required 
for  driving  milling  cutters  have  been  carried  out  on  a  special 
milling  machine.  The  results  are  given  in  the  accompanying 
table.  Only  the  results  of  such  experiments  where  the  power 
required  was  determined  definitely  are  taken  into  considera- 
tion.     A    number    of    experiments,    where    either    the    time 
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of  cutting  was  insufficient  to  get  a  good  average,  or 
where  some  other  disturbing  factor  entered  in  the  experi- 
ment, have  been  left  out  of  consideration.  'I'he  milling  cut- 
ters used  were  made  from  high  speed  steel.  II  will  be  seen 
from  the  table  that  a  proportionally  higher  amount  of  power 
is  reqiiired  for  light  milling  th.'in  for  heavy,  a  result  that  is 
rather  natural,  as  the  running  of  the  machine  ilself,  irrespec- 
tive of  the   work  being   performed,   would   require   practically 


(be  same  lunouiil  of  pciwcr  in  cilher  case.  It  will  also  be 
seen  from  the  table  Unit  llie  depth  of  the  cut  does  not  in- 
crease the  power  required  in  tlie  same  |)ro|)ortion  as  does 
the  width  of  the  cut,  and  that  work  with  a  heavy  feed  and 
a  deep  but  comiiaratively  narrow  cut  requires  far  less  power 
for  the  amount  of  metal  removed  than  does  a  slow  feed,  and  a 
cut  of  moderate  depth,  but  wide.  In  general  it  seems  as  if  a 
slow  feed  Is  particularly  uneconomical  in  the  use  of  the  mill- 
ing machine.  The  figures  in  the  tal)le  have  been  transformed 
into  the  English  system  of  measurements,  to  facilitate  com- 
parisons. 


PRECISION  GRINDING. 
J'apcr  by  II.  Darbysliire,  rend  before  the   Engineerhig   Confer- 
ence of  the  BritiHh  Institution  of  Ciml  EMjinitra. 

Speaking  comparatively,  the  gratifying  advantages  that  may 
be  obtained  from  the  use  of  high  speed  steel  ai-e  limited  to  a 
certain  point,  that  point  being  where  a  fractional  quantity  of 
material  must  be  left,  and  extreme  care  exercised  in  arriving 
at  the  precise  dimensions.  For  this  final  finishing  I  claim 
that  the  grinding  machine  is  the  most  rapid  and  economical 
tool  to  use,  for  the  following  reasons:  It  removes  this  frac- 
tional amount  of  material  in  the  shortest  comparative  time; 
it  arrives  at  the  desired  dimensions  by  a  series  of  rapid  and 
minute  chips  which  cover  the  whole  surface  repeatedly,  and 
whose  depth  is  under  perfect  control;  any  variation  in  its 
shower  of  sparks  is  instant  and  visible  evidence  of  its  change 
of  form,  either  through  distortion  or  accident;  and,  finally, 
it  allows  of  the  actual  surface  finisning  being  the  last  opera- 
tion, thereby  removing  all  those  errors  and  distortions  which 
are  a  result  of  keywaying  or  other  operations.  To  those  who 
are  not  conversant  with  the  more  modern  development  of 
the  grinding  machine,  the  first  of  these  reasons  may  appear 
an  exaggeration;  but  an  inquiry  into  what  is  being  done  in 
the  matter  at  the  present  time  will  only  serve  to  substan- 
tiate the  statement.  For  the  correcting  of  hardened  work  it 
has  long  been  considered  a  necessary  part  of  the  engineer's 
equipment,  but  its  use  for  general  finishing  purposes  has  been, 
and  is  still,  considered  by  many  to  be  indulging  in  a  luxury. 

As  instances  of  the  amount  of  stock  which  may  be  removed 
by  a  modern  grinding  machine,  I  may  quote  the  following 
examples  of  work  done:  Several  cast-steel  bars,  10  feet  in 
length  and  1 15/16  inch  in  diameter,  were  reduced  O.OSO  inch 
in  an  average  time  of  75  minutes,  the  greatest  variation  In  di- 
ameter being  0.0004  inch.  A  chilled-iron  roll,  4  feet  long  and  17 
inches  in  diameter,  was  reduced  5/16  inch  in  diameter  in  7 
hours.  A  cast  iron  roll,  4  feet  by  6  1/16  inches,  was  reduced 
1/16  inch  in  diameter  in  25  minutes,  the  greatest  variation 
being  0.0005  inch.  These  examples  will  convey  some  idea  of 
the  amount  of  material  which  may  be  removed  in  a  given 
time  by  a  grinding  wheel;  and  in  the  first  two  examples  it 
was  found  more  economical  to  grind  outright  from  the  rough 
black  bar  and  casting  than  to  turn  and  grind.  I  find  the 
leaving  of  a  grinding  allowance  of  0.015  inch  to  0.030  inch  on 
the  diameter  to  be  the  most  economical  for  general  work. 
These  broad  limits  allow  the  lathe  hand  to  use  coarse  feeds 
and  work  rapidly.  In  order  to  keep  within  these  limits, 
rough  tolerance  gages  are  desirable,  for  if  the  maximum 
amount  given  be  exceeded,  waste  of  both  grinder's  time  and 
abrasive  material  must  ensue.  The  fact  that  a  ground  sur- 
face is  superior  to  that  produced  by  a  tlie  or  water-cut  Is 
indisputable,  and  the  rapid  manner  in  which  a  fixed  dimen- 
sion may  be  obtained  is  a  further  recommendation;  that  the 
result  is  effected  by  a  series  of  minute  chips  with  a  visible 
index  of  their  depth  is  another  point  in  its  favor.  In  order 
to  start  a  finishing  cut  in  the  lathe  and  control  its  size,  the 
length  of  its  traverse  requires  a  sense  of  touch  which  may 
have  taken  years  to  attain;  to  obtain  a  similar  result,  but  a 
better  surface  in  the  grinding  machine,  is  an  easier  matter, 
Ijecause  another  sense  is  enlisted,  and  the  work  is  simplified. 
Given  a  few  days'  practice  with  a  grindlng-machine,  an  oper- 
ator can  judge  to  0.001  inch  tho  depth  of  (he  cul  he  is  taking, 
liy  the  shower  of  sparks  displayed.  In  actual  practice,  where 
accurate  results  are  necessary,  the  following  points  must 
receive  attention,  'ihe  first  In  importance  is  that  there  must 
be   an   abundant    supply   of   water   delivered   at   the   grinding 


30 


MACHINERY. 


September,  1907. 


point.  Secondly,  nard  bonded  wheels  should  be  avoided,  as 
they  do  not  cut  freely,  and  may  well  be  compared  to  a  dull 
milling  cutter;  they  are  mostly  chosen  through  mistaken  ideas 
of  economy. 

Where  a  high  degree  of  surface  finish  is  required  for  ap- 
pearance only,  the  grinding  machine  is  superior  to  hand  labor, 
for  various  reasons;  it  Is  more  rapidly  done,  and  leaves  a  sur- 
face more  uniform  and  pleasing  to  the  eye.  This  latter  recom- 
mendation may  seem  a  trivial  one  if  we  fail  to  remember 
that  this  method  of  finishing  secures  the  most  accurate  re- 
sults; it  yields  cylindrical  work  which  is  both  truly  round 
and  concentric  with  the  center  points  on  which  it  is  held,  and 
this  is  always  an  advantage.  Again,  in  the  finishing  of  plane 
surfaces  the  easiest  method  of  holding  the  work  to  the  ma- 
chine table  is  that  which  will  give  the  most  precise  results; 
thus  a  slide  or  similar  body  would  be  outwardly  finished  by 
clamping  its  scraped  and  finished  ways  to  packings  ground  in 
position.  This  insures  absolute  truth  of  outer  alignment, 
which  would  be  of  great  value  to  the  operator  of  the  future 
built-up  machine,  and  its  beauty  of  finish  would  probably  be 
a  means  of  insuring  his  care  that  its  accurate  condition  be 
maintained.  The  great  advance  that  has  been  made  in  grind- 
ing practice  recently  has  been  mostly  in  work  of  cylindrical 


way  cock  is  turned  to  admit  air  to  the  outer  ends  of  the 
cylinders.  This  forces  the  pistons  in  and  the  cutters  against 
tlie  tube.  As  the  circular  head  revolves  the  cutters  roll 
around  the  tube  and  are  forced  in,  and  cut  off  the  piece  in  a 
few  revolutions. 

The  piece  cut  off  passes  out  at  the  back  end  through  the 
hollow  tapered  spindle.  When  the  tube  is  cut,  the  air  valve 
is  moved  to  exhaust,  and  the  cutters  open  by  centrifugal  force 
to  receive  another  tube.  As  the  tube  is  clamped  by  the  pedal 
it  can  be  fixed  and  released  instantly  without  loss  of  time, 
and  as  the  tube  does  not  revolve,  the  machine  is  practically 
noiseless.  In  addition  to  these  advantages  the  boiler  maker 
does  not  have  to  mark  each  tube  where  it  is  to  be  cut,  as  the 
length  is  fixed  by  the  adjustment  of  the  stop.  The  cutters  are 
of  steel,  Vs  inch  thick  and  3  inches  in  diameter.  One  set  of 
cutters  in  the  Seaboard  Air  Line  shops  has  been  in  service 
for  four  months  and  has  made  24,000  cuts,  without  grinding, 
on  2-inch  tubes,  approximately  Vs  inch  thick.  Previous  to 
building  this  machine,  the  number  of  engines  that  could  be 
turned  out  of  the  shop  was  dependent  on  the  tube  work;  but 
since  its  installation  the  amount  of  tube  work  to  be  done  is 
not  considered  in  deciding  upon  the  number  of  engines  to  be 
turned  out. 
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Pneumatic  Tube  and  Pipe  Cutter. 


form,  and  for  this  purpose  its  claims  to  attention  are  unde- 
niable. Personally,  I  see  no  reason  why  the  same  advantages 
cannot  be  obtained  in  the  grinding  of  plane  surfaces  with  a 
suitably  designed  machine. 

PNEUMATIC  TUBE  AND  PIPE  CUTTER. 
Railroad  Gazette.  August  2,  1907. 
A  pneumatic  tube  and  pipe  cutter  of  interesting  design  is 
used  in  the  shops  of  the  Seaboard  Air  Line  at  Portsmouth, 
Va.  This  machine  can  be  easily  operated  by  one  man,  and 
can  cut  three  two-inch  locomotive  tubes  per  minute  with  an 
air  pressure  of  50  pounds  per  square  inch.  If  the  air  pressure 
is  increased,  the  machine  will  perform  its  work  even  more 
rapidly. 

The  machine  consists  of  a  sleeve  A  turning  in  long  bearings 
and  driven  by  a  pulley  keyed  near  its  center.  At  the  end  of 
the  sleeve  is  an  enlargement  containing  three  cylinders  to 
which  pistons  are  fitted.  These  cylinders  stand  on  radial 
lines  and  the  pistons  have  roller  cutters  attached.  There  are 
ports  through  the  sleeve,  as  shown,  that  lead  to  the  outer 
end  of  the  cylinders,  through  which  air  is  admitted  by  means 
of  a  three-way  cock.  Stops  for  the  tube  and  Y-supports  are 
provided  beyond  the  end  of  the  machine.  After  the  machine 
is  started  the  tube  is  placed  in  position  to  be  cut,  resting  on 
the  supports  and  shoved  back  against  the  stop.  It  is  clamped 
by  pressure  on  the  pedal  shown,  and  the  handle    of  the  three- 


PBEPARATION  OF  ENGINEERING  ARTICLES  AND 

TECHNICAL  PAPERS. 

Proceedings,  American  Society  of  Mechanical  Engineers, 

October,  1906. 

In  preparing  an  article  for  publication,  or  for  presentation 
before  a  professional  society,  there  are  some  general  princi- 
ples, the  observance  of  which  will  add  greatly  to  the  value 
of  the  work.  These  principles  do  not  relate  to  the  subject 
matter  directly,  but  rather  to  the  manner  of  presentation.  In 
the  first  place,  as  a  paper  generally  does  relate  to  some  espe- 
cial department  of  work  with  which  the  author  has  had  experi- 
ence, he  is  very  apt  to  assume  many  things  as  matters  of 
common  knowledge,  when  in  fact  they  are  not  nearly  so 
familiar  to  most  of  the  readers  as  they  are  to  himself.  It  is 
not  usually  a  mistake  to  be  too  clear,  or  too  definite,  particu- 
larly in  the  preliminary  statements.  If,  therefore,  the  author 
avoids  undue  assumptions  as  to  the  familiarity  of  his  readers 
with  the  subject  in  hand  he  will  add  greatly  to  the  value  of 
his  statements.  The  rules  to  follow  for  the  presentation  of 
the  subject  itself  may  then  be  given  as  follows: 

State  first,  in  a  brief  and  clear  manner,  just  what  the 
article  is  about,  what  the  author  is  endeavoring  to  show,  or 
what  he  expects  to  prove.  This  introductory  statement  should 
be  very  brief,  and  having  been  made,  it  should  be  kept  in 
mind  throughout.  A  paper  should  be  about  but  one  thing  at 
a  time,  and  that  one  thing  plainly  stated  at  the  start. 
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Tht'ii  sliDuUl  I'dlUiw  tlu'  ni'Mfial  Irraliuciit ;  ih'si-ri|iUoii  of 
work,  of  fxporiiiieuls,  of  opinion,  ftc,  this  portion  constitut- 
ing tlio  matter  usually  forming  the  body  of  tecnnical  arlic'les 
or  papers. 

After  this  should  come  what  may  be  called  "proof,"  that  Is, 
a  statement  showing  how  the  general  matter  immediately 
preceding  lias  ilemonstrated  what  the  author  set  out  to  show. 

Finally  there  should  come  a  very  condensed  summing  up, 
in  such  a  form  that  a  brief  glanoo  would  enable  a  casual 
reader  to  grasp  the  substance  of  the  article,  and  decide  with- 
out reading  the  whole,  whether  or  not  he  wants  to  examine 
It  in  detail. 

The  introductory  statement,  and  the  linal  conclusions, 
should  in  every  case,  enable  the  reader  to  get  at  the  Ivernel 
of  the  whole  matter,  of  whicH  the  bulk  of  the  article  should 
be  the  detailed  and  expanded  treatment. 

The  following  rules  should  be  adhered  to  in  regard  to  the 
mere  mechanical  preparation  of  copy  for  publication.  Write 
plainly,  on   one  side  of  the  paper.     Number  the   sheets  con- 


THE  RELATIVE  VALUE  OF  MILLING  AND  PLANING. 
Walter  Ducliitt,  in  Tlw  Engineering  Review,  July,  1907. 
The  relative  merits  of  milling  and  planing  processes  is  a 
subject  which  has  received  the  attention  of  some  of  our  most 
capable  engineers  and  machine  tool  builders  during  the  past 
few  years.  Speaking  l)roadly  on  the  question,  it  must  be 
admitted  that  the  field  of  operation  of  the  planer  is  com- 
))aralively  small  compared  with  that  of  the  miller,  the  latter 
machine  having  developed,  during  recent  years,  to  such  an 
extent  as  to  bring  it  into  the  front  rank  of  machine  tools, 
and  to  render  it  an  indispensable  acquisition  to  the  shops. 
It  has  by  no  means,  however,  displaced  its  older  rival,  the 
planing  machine,  which  has  to  be  considered  in  its  rede- 
signed and  appropriately  named  "high  speed"  type.  One 
of  the  chief  and  most  advantageous  features  of  the  planing 
machine  is  the  comparative  cheapness  of  its  cutting  tools 
and  general  equipment,  as  compared  with  those  required 
for  its  more  modern  competitor,  the  miller.  The  former, 
when   belted   up,   can   generally   be   set   to   work   at   once,   as 


Examples  of  Milling  Operations. 


secutively  in  the  upper  right-hand  corner,  and  have  them  of 
a  uniform  size.  Put  full  name  and  address  on  all  manu- 
scripts. All  sketches,  drawings  and  tables  should  be  made 
on  separate  sheets  of  paper.  In  selecting  photographs  or 
making  photographic  prints  for  illustrations,  it  should  be 
remembered  that  the  glossy  soiio  prints  are  better  suited  for 
reproduction  than  velox,  or  other  matted  surface  paper;  be- 
sides, they  bring  out  all  the  detail  in  the  negative  to  the  best 
advantage.  Photographs  should  not  be  printed  too  deep,  and 
the  reproductions  are  better  made  from  prints  of  a  slightly 
reddish  tone  than  from  those  over-toned  to  a  bluish  tint. 

All  copy  intended  for  illustrations  should  be  clearly  marked 
with  the  title,  subject  and  author's  name,  a  reference  to  the 
manuscript  to  which  it  relates,  and  all  other  data  of  interest. 
This  had  better  be  written  on  the  back  in  i>encil;  ink  is  apt 
to  show  through,  especially  when  written  on  the  back  of  light 
portions  of  a  photograph.  If  the  illustrations  be  many,  a  list 
of  them,  giving  their  titles  in  brief,  should  properly  accom- 
Iiany  the  manuscript. 


any  tool  smith  can  easily  forge  the  general  run  of  cutting 
tools  that  are  required,  whereas,  in  the  case  of  the  miller,  a 
large  equipment  of  cutters  and  fixtures  is  required,  some- 
times amounting  in  value  to  a  thousand  dollars  or  more. 

The  milling  machine,  therefore,  in  some  respects,  is  at  a 
disadvantage  as  compared  with  the  planer,  namely,  that 
whereas  the  former  requires  a  good  toolroom  to  keep  its 
equipment  in  thorough  order,  a  tool  smith  and  a  simple 
grinder  suffice  for  the  latter.  Even  with  this  to  be  said  In 
favor  of  the  planer,  however,  it  must  not  be  taken  that  It 
scores  as  heavily  as  at  first  appears  in  the  matter  of  cost  of 
equijiment,  as  most  of  the  leading  brands  of  high  speed  cut- 
ling  steel  now  on  the  market  are  very  expensive,  and  in  a 
full  set  of  tools  for  a  planer,  therefore,  there  is  a  large 
amount  of  capital  sunk  in  the  weight  of  steel  alone,  to  say 
nothing  of  the  labor. 

Milling  machines  which  enter  tlu'  liild  o:'  compitilion  with 
the  i)laner  may  be  classified  under  vertical  and  horizontal 
types.     Of  the  horizontal  siiindle  ty|ie  tlu  re  is  the  small  haiut 
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feed  class,  which  can  scarcely  be  said  to  come  into  actual 
competition  with  the  planer,  except  for  milling  keyways  into 
shafts,  spindles,  etc.,  which,  if  of  any  length,  was  formerly 
done  entirely  on  planers.  For  keyway  cutting,  the  milling 
machine  may  fairly  claim  to  have  scored  heavily,  and  of  late 
years  has  taken  this  class  of  work  entirely  off  the  planers, 
as  with  the  latter  machine  a  highly  skilled  man  is  required 
to  cut  the  keyway  to  its  proper  dimensions,  whereas  with  a 
miller,  all  that  is  required  is  a  simple  keyway  cutter  of  the 
required  width,  and  the  only  dimension  the  operator  has  to 
watch  is  the  depth.  A  comparatively  unskilled,  and,  there- 
fore, much  lower  rated  man  can  accomplish  this. 

Coming  to  the  Lincoln  type  of  miller,  this  machine  is 
chiefly  used  for  manufacturing  operations  of  the  medium  and 
light  trades,  such  as  automobiles,  small  arms,  sewing  ma- 
chines and  bicycles;  indeed,  it  is  in  a  great  measure  due  to 
this  type  of  machine  that  these  trades  have  developed  to 
their  present  magnitude,  enabling  the  various  small  opera- 
tions to  be  performed  by  cheap  labor  by  the  aid  of  jigs  and 
fixtures,  coupled,  of  course,  with  good  supervision.  A  very 
large  variety  of  operations  can  be  performed  on  the  Lincoln 
miller  for  a  mere  fraction  of  the  cost  that  would  be  involved 
were  a  planer  used. 


correct  radius  as  shown.  These  levers  are  milled  on  both 
edges  in  exactly  fifteen  minutes  each,  at  a  cutting  speed  of 
46  feet  per  minute,  and  a  table  feed  of  3  inches  per  minute. 
Of  course  there  is  not  much  to  remove,  but  it  would  take  a 
planer  at  least  one  and  one-half  hours  to  perform  the  same 
piece  of  work  to  a  very  indifferent  finish. 

Figs.  17  and  18  show  a  gang  of  cutters  operating  on  a  plain 
milling  machine  table.  The  two  outside  cutters  finish  the 
table  to  width,  the  four  small  cutters  operate  on  the  top  of 
the  table,  while  the  three  narrow  cutters  finish  the  T-slots 
to  width,  leaving  them  to  be  finished  with  the  T-slot  cutter. 
Fig.  31,  on  a  vertical  machine.  The  gang  cutters  when  not 
used  for  the  job,  are  stored  away  complete  with  their  arbor, 
because,  if  used  singly  on  general  work,  they  would  lose  their 
size,  owing  to  the  necessity  for  constant  grinding  and  re- 
sharpening.  This  is  a  very  important  item  with  expensive 
gang  cutters,  which  should  be  borne  in  mind.  It  formerly 
took  twelve  and  one-half  hours  to  plane  up  this  table;  it  is 
now  milled  in  four  hours  at  a  cutting  speed  of  35  feet  per 
minute  and  a  table  feed  of  1V4  inch  for  the  roughing  and 
1%  inch  for  the  finishing  cut. 

Figs.  13  and  14  show  a  planer  housing  arranged  to  be 
gang  milled  on  the  face  on  a  heavy  horizontal  slab  miller  of 
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Examples  of  Milling  and 

We  then  come  to  the  upright  plain  miller  with  ovex'- 
hanging  arm  for  support  to  the  cutter  arbor  and  adjustable 
knee  or  table  support.  These  machines  are  adaptable  to  a 
wide  range  of  work  to  which  the  planer  formerly  claimed  a 
monopoly,  effecting,  in  the  majority  of  cases  where  they  are 
employed,  a  very  considerable  economy. 

Examples  of  Saving-  Afforded  by  Milling. 

A  very  good  example  and  typical  piece  of  work  suitable 
for  either  the  Lincoln  or  upright  plain  types  is  the  forged 
steel  cotter  shown  in  Figs.  10,  11  and  12.  Machined  all  over 
for  the  connecting-rod  ends  of  a  large  stationary  Corliss 
engine,  this  is  a  difficult  piece  of  work  to  perform  on  the 
planer,  due  to  so  many  curved  surfaces  and  radius  corners 
for  forming  the  head.  It  formerly  took  nine  hours  to  plane, 
and  then  only  resulted  in  a  very  imperfect  job.  necessitating 
several  hours  filing  and  fitting  to  finish  it.  A  boy  now  com- 
pletes it  in  a  miller  in  4%  hours,  representing  a  clear  saving 
in  labor  cost  of  over  2.50  per  cent.  Another  example  of 
milling  suitable  for  the  Lincoln  and  upright  plain  type  of 
machine  is  the  brake  lever  for  an  automobile  shown  in  Figs. 
22  and  23.  This  is  a  mild  steel  stamping,  with  round  edges, 
2  feet  6  Inches  long,  formed  with  a  simple  form  cutter  of  the 


Fig.29  Fig. 30 

Planing  Operations. 

the  Ingersoll  and  Newton  types,  at  a  table  feed  of  2Vi  inches 
per  minute.  This  is  done  with  about  60  per  cent  economy, 
as  compared  with  the  planer.  Figs.  19  and  20  show  a  very 
excellent  piece  of  work  done  on  a  heavy  slab  miller.  The 
work  is  a  bed  for  a  gear  bobbing  machine,  only  four  cutters 
being  required  for  the  operation,  including  the  finishing  of 
the  sliding  ways  for  the  table  on  each  side.  These  ways 
are  completed  with  the  two  form  cutters  shown,  spaced  the 
exact  distance  apart,  which  is  a  very  vital  point,  and  saves  a 
lot  of  bedding  when  fitting  the  table.  The  latter  is  also  gang 
milled,  with  suitable  cutters,  to  fit  on  the  ways.  The  housing 
shown  in  Fig.  20,  and  also  the  head  for  carrying  the  cutter 
spindle,  are  milled  in  a  similar  manner.  Fig.  1  shows  the 
crank-shaft  end  of  a  large  stationary  engine  bed,  the  adjust- 
able bearing  gap  being  milled  out  to  size  by  a  large  and 
extremely  powerful  machine  of  the  milling  and  boring  type. 
The  cutter  is  fed  to  the  work,  the  latter  remaining  stationary; 
the  bed  end  is  milled  complete  for  the  bearing  and  cap  in  ten 
and  one-half  hours,  a  performance  that  would  be  very  difficult 
to  duplicate  on  a  planing  machine,  however  powerful. 

Fig.  2  shows  part  of  a  large  rope  driving  fly-wheel,  cast  in 
halves,  being  milled  across  the  joint  in  the  same  machine 
with    an    inserted    tooth   cutter.      In   this    case    also    a    great 
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saving  is  I'flVctcd  as  (•()in|)iirt'il  willi  I  ho  i)l!UU'i-.  Tile  latter 
iiiacliino  lias  to  travel  across  the  entire  face,  and  thus  fully 
75  per  cent  of  the  stroke  is  wasted,  as  reversals  and  very 
short  strolves  on  heavy  planers  are  not  to  be  recommended; 
whereas  with  the  miller,  only  the  surfaces  actually  operated 
on  are  traversed.  The  keyvvays  are  also  cut  at  the  same 
tinu'  with  an  end  niiUiMg  cutter  the  same  diameter  as  the 
wiilih  of  key.  and  thus  much  time  is  saved  in  tliat  direction 
also.  I'Mr.  9  shows  an  eccentric  strap  being  milled  in  the 
same  manner,  at  a  great  saving  compared  with  planing. 

The  vertical  spindle  miller  has  been  developed  to  include  a 
large  field  of  operations  from  keyway  cutting  up  to  work  of 
very  large  dimensions.  l''igs.  3  and  4  show  a  large  forged 
steel  strap  for  a  connectin.grod,  milled  all  over  on  a  vertical 
sinndle  machine.  Tlie  toj)  and  bottom  are  milled  first  with 
inserted  tooth  cutters,  the  strap  being  then  finished  inside 
and  out,  in  the  manner  shown,  at  a  cutting  si)eed  of  45  feet 
per  minute  and  a  feed  of  2  inches  per  minute.  The  time 
taken  is  now  twenty-one  hours,  whereas  formerly,  to  plane 
and  slot;  these  straps  took  twenty-nine  hours.  Figs.  5  and 
6  show  a  large  double-ported  slide  valve,  the  ports  of  which 
are  milled  to  size  in  a  vertical  spindle  machine,  after  the 
valve  has  been  planed  all  over,  on  a  high  speed  planer,  cutting 
at  35  feet  per  minute.  This  is  an  instance  where  both  the 
planer  and  the  miller  can  be  used  to  advantage  on  the  same 
piece  of  work  for  different  operations,  as  it  has  been  found 
that,  excepting  the  port  holes,  these  pieces  can  be  planed 
cheaper  than  milled. 

Figs.  7  and  8  show  two  large  steam  engine  cranks  of  forged 
steel,  planed  top  and  bottom,  and  then  finished  all  round  on 
a  large  vertical  spindle  machine  with  a  circular  milling  at- 
tachment. This  machine  has  two  spindles,  the  crank  shaft 
and  pin  holes  being  bored  both  at  the  same  time  after  the 
milling  is  completed,  thus  saving  the  time  of  extra  handling, 
no  small  item  where  heavy  weights  are  involved.  Figs.  15 
and  16  show  a  knee  or  table  support  for  a  milling  machine, 
being  milled  on  a  vertical  spindle  machine,  the  angular  cutter 
operating  on  the  sides  as  shown.  In  Fig.  21  one  of  the 
most  remarkable  examples  of  milling  is  shown.  It  consists 
of  an  aluminum  crank  case  for  a  30  H.P.  motor  car  engine, 
-  feet  6  inches  long.  The  top  face  marked  A  is  first  milled, 
the  faces  B  being  operated  on  at  the  same  setting.  The 
surface  A.  is  then  bolted  against  an  angle  plate,  and  the  cam 
shaft  cover  faces  C  are  completed.  The  cutting  speed  Is  580 
feet  per  minute,  and  the  feed  10%  inches  per  minute.  The 
ease  is  then  taken  to  the  slab  miller,  and  the  bottom  milled 
out  complete  with  gang  cutters  as  shown.  These  engine 
cases,  which  formerly  toolv  twelve  hours  to  plane,  are  now 
milled  in  5  hours.  The  milling  machine  is  far  better  adapted 
for  working  aluminium  than  the  planer,  because  of  its  having 
a  much  wider  range  of  speeds  and  feeds. 

The  universal  milling  machine  can  fairly  claim  to  be  the 
king  of  millers,  if,  indeed,  not  of  all  machine  tools,  but  being 
chiefly  designed  for  tool-room  work,  it  can  scarcely  be  said 
to  enter  the  field  of  competition  with  the  planer.  American 
tool  makers,  especially,  have  paid  particular  attention  to  this 
type  of  machine,  and  it  is  chiefly  due  to  their  efforts  that  it 
lias  reached  its  present  high  state  of  perfection. 

Examples  of  Work  More  Advantageously  Planed  than  Milled. 
The  design  of  the  planer  has,  however,  been  much  modified 
during  the  past  few  years,  chiefly  due  to  the  advent  of  high 
s|)eed  steel.  Whereas  a  few  years  ago  it  was  considered  good 
standard  practice  to  work  at  a  cutting  speed  of  20  feet  per 
minute,  and  return  at  40  feet,  it  is  now  no  uncommon  thing 
to  see  planers  cutting  at  40  feet,  and  in  some  cases  50  feet 
per  minute,  and  returning  at  200  feet  per  minute.  Machines 
of  this  type  can,  on  certain  work,  hold  their  own  against  the 
milling  machine,  and  on  this  account  will  continue  to  keep 
ii|i  their  estal)liHhod  position  in  the  shops.  More  particularly 
does  this  apply  to  the  heavier  branches;  for  instance,  an  ex- 
ample is  shown  in  Fig.  24,  which  rejiresents  a  segment  of  a 
large  rope-driving  fly-wheel  rim  being  operated  on  at  both 
ends  at  the  same  time  by  two  saddles  on  the  cross-slide. 
Eiglit  of  these  segments — sufficient  to  build  a  wheel — are 
Iilaccd  in  a  row  on  the  machine  table,  being  thus  planed  all 


at  one  setting,  thereby  ensuring  extreme  accuracy,  cutting  at 
25  feet  per  minute  and  returning  at  50  feet,  using  high  speed 
tools.  This  Is  a  very  heavy  piece  of  work  which  no  milling 
machine  could  perform  In  the  time  taken  to  plane  them. 
Fig.  25  shows  a  very  interesting  piece  of  worii  in  the  shape 
of  a  former  plate,  10  feet  (j  Inches  long,  lor  a  vertical  plate 
bending  machine,  being  iilaned  out  to  a  radius  of  2  feet  6 
inches  in  the  manner  shown.  The  left-hand  tool  box  is  set 
centrally  above  the  work  and  Ihe  swivel  head-bolts  slacked; 
the  saddle  is  then  locked  in  position,  and  the  rectangular  bar, 
A,  is  connected  to  both  the  tool  boxes.  The  right-hand  tool 
box  then  commences  to  travel  in  the  direction  shown  by  the 
arrow,  and  by  so  doing  drags  the  cutting-tool  through  the 
required  arc.  This  is  a  job  which  no  milling  machine  could 
accomplish   satisfactorily  with   such   primilive   equipment. 

Fig.  26  shows  the  slides  of  a  horizontal  engine  which  are 
planed  to  advantage,  as  milling  cutters  cannot  be  got  in  at 
the  end,  owing  to  insuflScient  clearance.  Figs.  27  and  28  show 
a  large  hydraulic  press  top  cover  weighing  50  tons,  which  is 
planed  on  a  large  machine  operating  four  cutting  tools  at  the 
same  time,  two  in  each  tool  box  on  the  saddle.  There  has  not 
yet  been  found  a  quicker  method.  The  concluding  sketches. 
Figs.  29  and  30.  show  two  types  of  inserted  milling  cutters 
for  use  on  heavy  milling  machines.  Fig.  29  is  a  type  largely 
used  on  vertical  spindle  machines;  the  cutters  are  given 
5  deg.  forward  rake,  and  are  held  in  position  by  the  taper 
pegs,  P,  driven  into  holes,  which  are  gashed  through  with 
a  slitting  saw  as  shown,  to  give  the  necessary  spring  under 
the  wedging  action.  This  cutter  gives  good  results,  if  ground 
accurately,  on  certain  classes  of  work,  but  is  more  expensive 
to  make  than  that  shown  in  Fig.  30.  which  has  simply  round 
cutters  secured  by  screws.  The  holes  for  carrying  the  cutters 
are  not  bored  with  any  forward  rake,  that  being  ground  on 
the  cutter  Itself.  This  type  of  cutter  is  largely  used  on 
heavy  rough  work  and  also  in  smaller  sizes  on  aluminum, 
where  it  scores  heavily  over  the  flat-tooth  variety.  The  latter 
is  not  designed  to  allow  of  suflScient  clearance  on  the  bottom 
which  is  absolutely  necessary  on  aluminum,  otherwise  the 
chips  get  under  the  cutters  and  produce  a  very  rough  finish 
on  the  work. 

Weighing  the  profit-earning  qualities  of  the  planing  and 
milling  machines,  it  is  generally  conceded  that  the  miller  pre- 
dominates, but  at  the  same  time,  the  planer  still  leads,  on 
certain  classes  of  work,  such  as  long  straight  surfaces,  plate 
edge  planing,  and  lathe-bed  planing,  more  particularly  on  the 
larger  sizes,  also  planing  the  slides  of  their  own  beds,  as 
well  as  tables,  etc.  It  may  safely  be  concluded  that  although 
the  milling  machine  is  pre-eminent,  the  planer  will  always 
find  favor  on  certain  classes  of  work. 

*     *     * 

MEASURING  SCREW  THREAD  DIAMETERS. 

W^ ALTER  CANTELC- 

It  is  always  advisable  when  measuring  screw  thread  diame- 
ters to  measure  them  in  the  angle,  in  addition  to  testing  their 
diameter  on  top  of  the  threads  and  at  the  bottom  of  the 
thread  groove,  but  unless  calipers  made  expressly  for  the 
work  are  at  hand,  the  measurement  in  the  thread  angle  is  apt 
to  be  omitted.  The  tables  in  the  supplement  were  worked  out 
by  the  writer  in  1902  for  convenient  application  in  the  inspec- 
tion of  screw  threads  in  connection  with  ordnance  inspection 
for  the  United  States  army.  The  method  is  known  as  the 
three-wire  system  of  screw  measurement,  because  three  wires, 
of  the  diameter  called  for  in  tables,  and  applied  as  shown  in 
the  diagrams  in  the  supplement,  are  used  in  connection  with 
an  ordinary  flat  point  micrometer.  The  dimensions  for  the 
standard  threads  of  the  systems  shown  are  given  in  the  tables 
mentioned.  For  threads  of  special  size  or  pitch,  the  values 
for  the  various  thread  parts  are  easily  computed  from  the 
formulas  given  for  the  kind  of  thread  under  consideration. 
It  is  especially  necessary  that  the  wires  used  be  as  nearly 
round  in  section  as  possible,  and  of  uniform  diameter. 

Two  methods  of  measuring  an-  shown  for  the  00-degree  V, 
U.  S.  standard  and  Whitworth  threads,  and  for  each  method  a 
formula  and  table  of  values  are  given.    The  three-wire  method 
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is  preferred  by  the  writer,  because  the  error  in  the  thread 
groove — if  any  be  present — is  taken  into  consideration  twice, 
while  by  the  single-wire  method  errors  are  liable  to  be  intro- 
duced by  the  surface  on  top  of  the  threads  not  being  exactly 
concentric  with  the  thread  groove.  It  is  evident  that  for 
each  of  the  threads  the  wire  to  be  used  in  any  thread  groove 
is  limited  in  regard  to  diameters  as  follows: 
The  60  Degree  V  Thread. 

P 

Maximum   diameter  of  wire  = =  1.155  p,  if  p  equals 

0.866 
the  pitch  of  the  thread. 

Minimum  diameter  of  wire  =  0.577  p. 

The  U.  S.  Standard  Thread. 
Maximum  width  of  thread  groove  =  %  p. 

P 

Maximum  diameter  of  wire  =  %  X ^  1.010  p. 

0.866 

Minimum  diameter  of  wire^'vs  X  0.577  p  =  0.505  p. 

The  55  Degree  Whitworth  Thread. 
Let  p,  =  distance  across  thread  groove  at  point  where  radii 
are  tangent  to  angle. 

Radius  on  thread  ^0.1373  p.  and  arc  forming  top  of  threads 
contains  125  degrees. 

Then  Pj  =  p  —  2  sin  62"  30'  X  0.1373  p  =  p  —  2  X  0.887  X 
0.1373  p  =  p  —  0.243  p  =  0.75  p.  approx. 

P 

Maximum  diameter  of  wire=:0.75X ^  0.84  p. 

0.887 
Minimum  diameter  of  wire  =  5/6  X  0.6068  p  =  0.505  p. 
The  dimension  Di  (see  diagram  in  supplement)    has  to  be 
considered   for   both   the   single-wire   and   three-wire   methods 
and  has  values  as  follows: 

For  the  60  deg.  thread:     The  depth  equals  0.866  p  and  as  the 
apex  of  the  thread  angle  and  root  of  thread  groove  are  at  the 
same  point,  it  follows  that  d  =  Z)  —  0.886  p  X  2  =  D  —  1.732  p 
1.732 

or  =  D . 

n 
For  the  V.  S.  Standard  thread:  The  depth  equals  6/8  of 
the  60  deg.  V  thread,  being  flattened  on  top  and  filled  in  at  the 
root  an  amount  equaling  one-eighth  of  the  V  thread  depth  and 
the  distance  from  the  top  of  thread  to  apex  of  thread  angle  at 
root,  therefore,  equals  %  of  the  V  thread  depth,  or  ~/s  X  0.866  p 

1.5155 

and  D^  =  D  —  %  X  0.866  p  X  2  =  D  —  1.5155  p  or  =  D  — 

n 
For  the  Whitworth  55  deg.  thread:  The  depth  equals  4/6  of 
the  55  deg.  V  thread  depth,  being  filled  in  at  the  root  and  cut 
away  on  top  an  amount  equaling  1/6  of  the  V  thread  depth. 
The  depth  of  the  55  deg.  V  thread  would  be  0.96045  p  and  the 
distance  from  top  of  Whitworth  thread  to  apex  of  thread 
angle  at  root  equals  5/6  X  0.96045  p  or  0.8004  p  and  D,=:D  — 

1.6008 
2  X  0.8004  p,  =  D  — 1.6008  p.   or  =D . 


From    the    foregoing    it    will    be    seen 


n 
how 


the    formulas 
D       D^ 

a;  =  D.,  +  2&  +  o  for  the  three-wire  system,  and  a;,  = 1 1- 

2         2 
6  -f-  2o  for  the  single-wire  system  are  produced,  and  also,  it 

1.732 
will  be  readily  seen  how  easily  the  formulas  x^D 

1.5155  n 

+  3a  for  the  60  deg.  V  thread  and  x=zD \- Z  a  for 

n 
the  U.  S.  Standard  thread,  as  given  in  the  article  by  E.  A. 
Johnson  in   the   January,   1907,   issue  of  Machinery,  may  be 
arrived  at. 

The  Acme  29  Degree  Screw  Thread. 
For  this  thread  I  prefer  to  use  a  separate  wire  for  each 
pitch,  of  such  diameter  that  when  laid  in  the  thread  groove 
of  the  tap  or  thread  plug  gage,  it  will  be  flush  with  the  tops 
of  the  threads  when  they  are  of  correct  dimensions,  and  when 
laid  in  the  thread  groove  of  the  screw  it  will  extend  0.010 
inch  beyond  the  tops  of  the  threads. 

The  Brown  &  Sharpe  29  Degree  Worm  Thread. 
For  this  thread  also  I  prefer  to  use  a  separate  wire  for  each 
pitch  that  will  be  flush  with  the  tops  of  the  threads  when  laid 
in  the  finished  thread  groove. 


NICKEL  STEEL.* 

E.    F.  T.ATTT?.  t 

Nickel  steel  is  used  to  a  large  extent  in  the  construction  of 
high-grade  machinery,  and  can  be  purchased  in  the  open  mar- 
ket, to-day,  in  almost  any  percentages  of  nickel  from  nothing 
up  to  35  per  cent,  and  with  the  carbon  component  varying 
between  0.10  and  1.00  per  cent.  Thus  it  covers  a  wide  field 
of  usefulness  in  which  greater  strength,  wearing  qualities  and 
other  properties  are  demanded,  than  can  be  obtained  in  the 
ordinary  carbon  steels. 

Nickel  Prevents  "Sudden  Rupture." 
Nickel  was  added  to  carbon  steel  as  the  result  of  investiga- 
tions which  were  started  for  the  purpose  of  overcoming  the 
"sudden  rupture"  that  is  inherent  in  all  carbon  steel  product. 
This  property  or  tendency  of  carbon  steel  to  rupture  is  the 
subject  of  numerous  investigations  by  the  railroads  of  the 
country  at  the  present  time,  owing  to  the  many  accidents 
that  have  occurred  in  the  past  few  years  being  blamed  to 
broken  rails.  Nickel  added  to  steel  largely  overcomes  this 
tendency,  and  we  see  it  used  successfully  for  parts  of  machin- 
ery that  have  to  withstand  high  shock  and  torsional  tests, 
such    as    the    crank-shafts    and    connecting-rods    of    explosive 
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PERCENTAGES  OF  CARBON  .Vo.w«.-,,.v.r. 

Dla^am  of  Characteristics  of  Nickel  Steel. 

engines,  propeller  shafts  for  marine  and  automobile  use.  and 
other  parts  of  a  similar  nature  which  have  to  withstand  simi- 
lar strains  and  stresses. 

Effect  of  Nickel  Not  Uniform. 
Nickel  gives  to  steel  one  peculiar  property,  in  that  it  can 
be  added  in  percentages  up  to  8,  and  the  tensile  strength  and 
elastic  limit  will  be  raised  by  so  doing,  but  in  percentages 
from  8  to  15  these  become  nil,  as  a  zone  of  hrittleness  is  pro- 
duced and  no  tests  can  be  applied,  but  at  16  per  cent  the 
strength  and  elastic  limit  are  returned,  and  from  there  on 
these  gradually  decrease,  while  the  extensibility  increases. 

Beneficial  Effects  of  Nickel  in  Heat  Treatment. 
The  qualities  of  carbon  steel  are  susceptible  of  change  by 
heat  treatment  the  same  as  alloy  steels,  but  the  higher  the 
carbon  content  is,  the  more  liable  it  is  to  burn  and  thereby 
reduce  its  strength,  and  it  is  extremely  difficult  to  case-harden 
steels  which  contain  more  carbon  than  does  mild  steel  with- 


•  For  additional  information  regarding  the  manufacture  and  chai 
acterlstlcs  of  this  and  kindred  steels,  see  the  article  in  the  July.  1901. 
Issue  of  Machixerv  :  Nickel-Chrome  Steel,  and  previous  articles  re 
ferred  to  In  the  same  issue. 
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out  destroyiliK  tlu'lr  good  qiKililii's  ;mil  si  iciinl  lis.  By  tlii' 
addition  of  nirUcl  the  tendt'iu'y  lo  hiuii  is  iiu'fVt'ly  ovei-coiiir, 
and  tlio  extent  to  whicli  it  can  lie  swayed  by  heat  treatment 
is  remariuibie.  This  is  best  illustrated  by  Table  I  in  wliicli 
the  stetl  was  given  different  degrees  ol!  hardness.  Its  com- 
position was  as  follows: 

N'lekel,  "   per  cent;   carbon,  0.30  per  cent;    manganese,  0.40 
per  ceiu ;    phosphorus,  0.05  per  cent ;    sulphur,   0.04   per   cent. 

TABLJ5  I.     STRENGTH    OF   NICKKl.  STKEL  AT  DIFPERKNT  DEGREES 
Of  HARDNESS. 


Hardness. 

Tensile 
Strenstli, 

pounds 
per  Sep  in. 

Elastic 

Limit, 

pounds  per 

sq.  in. 

Elongation 

in  2  inclies. 

per  cent. 

Reduction 
of  Area, 
per  cent. 

88,000 
130,000 
330,000 
335,000 

60.000 
130,000 
190,000 
335.500 

38 
30 
13 

8 

58 

Medium  Hard 

Hard 

6 

37 

Very  Hard 

lil 

A  good  quality,  open-hearth.  0.30  per  cent  carbon  steel,  as 
received  from  the  mill  in  the  untreated  state,  shows  the  same 
strength  as  the  untreated  niclvel  steel  in  Table  I,  but  it  cannot 
be  raised  to  much  more  than  one-half  of  the  strength  of  the 
nickel  steel  in  its  hardest  state,  and  even  then  it  is  much 
more  liable  to  fracture  under  shock  tests. 

What  the  Microscope  Reveals  in  Testing  Steels. 

Steel  subjected  to  aiffcrtnt  heat  trtatments  shows  different 
properties  when  e.xaniined  under  a  microscope,  and  micro- 
scopy is  becoming  one  of  the  methods  of  examining  and  test- 
ing different  steels.  If  we  take  a  piece  of  steel  containing 
less  than  0.85  per  cent  of  carbon,  polish  it,  attack  it  with  a 
few  drops  of  picric  acid  and  examine  it  under  a  microscope, 
the  results  will  be  widely  different  according  to  its  composi- 
tion and  the  treatment  it  has  undergone.  In  a  piece  of  steel 
that  has  been  cooled  slowly,  small  dark  masses  will  appear 
which  are  more  numerous  the  closer  the  carbon  is  to  0.85 
per  cent,  and  for  this  percentage  the  small  dark  masses 
occupy  the  entire  surface  with  alternate  layers  which  are 
iron — called  ferrite — the  dark  masses  being  called  cementite, 
they  being  an  iron  carbide.  When  nickei  is  added  to  carbon 
steel,  this  latter  element  has  the  appearance  of  mother-of- 
pearl,  and  is  called  pearlite. 

Nickel  steel  containing  less  than  O.S->  per  cent  carbon  is, 
therefore,  composed  of  ferrite  and  pearlite.  and  the  propor- 
tion of  the  former  grows  smaller  as  the  carbon  content  is 
reduced.  If  the  steel  contains  more  than  0.85  per  cent  car- 
bon it  will  show,  and  is  composed  of  pearlite  and  cementite, 
and  the  cementite  increases  as  the  carbon  content  is  raised. 
These  pearlitic  steels  may  also  contain  chromium  and  man- 
ganese. 

Next  heat  this  steel  to  1,400  degree.s  F.,  or  a  dull  red,  and 
quench  in  water,  then  polish,  attack  with  picric  acid,  examine 
under  the  microscope  as  before,  and  it  will  show  extremely 
fine  lines  intersecting  each  other  in  the  direction  of  the  sides 
of  an  equilateral  triangle.  This  constituent  is  called  marten- 
site,  and  is  found  in  all  carbon  steels  quenched  in  an  active 
bath  after  heating  to  the  above  degrees. 

If  the  temperature  is  increased  to  2,200  degrees  F.,  or  a 
bright  orange,  and  the  steel  quenched  in  a  very  cold  bath,  as, 
for  instance,  one  that  is  made  32  degrees  F..  by  a  salt-and-ice 
solution,  there  appears,  in  addition  to  martensite,  another 
component  called  austenite,  and  this  is  easily  scratched  with 
a  needle. 

Then  if  the  steel  is  quenched,  during  its  transformation 
or  above  this  point,  in  an  oil  bath,  or  one  of  little  activity,  a 
component  is  obtained  that  appears  jet  black,  and  is  very 
easily  colored  with  picric  acid.     This  is  known  as  troostite. 

Therefore  by  annealing  or  healing  and  quenching  this 
steel  we  can  change  its  components  from  troostite  to  austenite, 
martensite,  or  pearlite,  or  vice  versa,  and  its  condition  is 
readily  determined  by  the  aid  of  a  powerful  microscope. 

If  we  take  a  large  piece  of  steel  in  which  a  microscopical 
examination  always  indicates  martensite  to  be  present  in  the 
surface  layer,  differont  constituents  will  be  shown  at  a  cer- 
tain distance  beneath  the  surface  and  often  very  close  to  It. 


'I'liese  constiliunlH  are  only  slightly  colored  by  picric  acid 
and  !ire  known  as  troostite  and  sorbite.  In  this  case  the 
Iransl'ormatlon  is  not  as  complete  as  in  the  small  jilice.  and 
I  here  has  been  a  sort  of  partial  return  to  the  normal  state. 

Other  Ettects  of  Heat  Treatment. 

Oilier  molecular  changes  take  place  in  heat  treating  steels 
ami  some  of  these;  are  governed  by  the  carbon  contents.  These 
changes  are  shown  by  the  accomiianying  diagram. 

If  certain  steels  are  given  the  heat  treatments  as  described 
above,  the  average  blacksmith  would  try  them  with  a  file, 
and  If  the  file  bites  as  well  as  it  did  before  heat  treating  he 
wouM  throw  the  steel  out  as  not  hardened,  yet  transforma- 
tions have  taken  place  which  would  show  by  tests  that  the 
tensile  strength  and  elastic  limit  have  been  raised  while  the 
elongation  and  reduction  of  area  were  reduced.  In  the  case 
of  the  nickel  steel  of  which  Table  I  shows  the  test,  these 
transformations  have  been  given  a  range  for  -strength — i.  e., 
from  88,000  pounds  to  225.000  pounds  per  square  inch — that 
would  have  been  considered  impossible  a  few  years  ago. 

Thus  annealing,  hardening  and  tetnpering  steel  are  resorted 
to  for  raising  the  tensile  strength,  elastic  limit,  and  its  ability 
to  withstand  shock  and  torsional  tests,  as  well  as  to  put  a 
fine  cutting  edge  on  tool  steels.  For  another  example  of  this, 
a  nickel  steel  containing  silicon  was  heat  treated  as  shown  in 
Table   II.  and   with  the  resultant  strengths  as   shown. 

Need  for  Annealing. 
In  heating  treating  steels  for  strength,  and  especially  nickel 
steel,  it  should  always  be  remembered  that  hardening  by 
quenching  produces  internal  strains  which  can  only  be 
removed  or  destroyed  by  tempering  or  drawing  after  it  is 
quenched.  Thus  nickel  steel  cannot  be  used  in  its  hardest 
state,  and  in  which  it  has  the  highest  tensile  strength  and 
elastic  limit,  for  crank-shafts,  connecting-rods  or  other  parts 
of  machinery  that  have  to  withstand  similar  strains  and 
stresses,  but  the  piece  must  be  tempered,  thereby  reducing 
the  strengths  and  increasing  the  elongation  in  order  to  reduce 
the  brittleness  as  well  as  the  internal  strains  caused  by  hard- 
ening. These  internal  strains  may  also  be  caused  by  forging, 
hammering,  or  working,  and  the  best  results  will  be  obtained 
if  the  steel  is  annealed  after  each  important  operation. 

Liability  of  Nickel  Steel  to  Warp,  Decarbonize  and  Crack. 
Three   things   work   to   the   detriment   of   nickel    steel   and 
should   always   be   taken   into   consideration   when   hardening 

TABLE  II.     EFFECT  OF  HEAT  TREATMENT  ON  NICKEL  STEEL  OF  THE 
FOLLOWING  COMPOSITION  : 

Nickel.  2.51  per  cent;  Silicon,  0.26  per  cent;  Carbon,  0.33  per  cent;  Mangan- 
ese,  0.43  per  cent;  Phosphorus.  0.023  per  cent;  Sulphur,  0.O32  per  cent. 


Treatment. 


Tensile  Elastic 
Strength,      Limit, 

pounds  pounds 
per  sq.  in.  per  sq.  in. 


Quenchedat  1600=  F :  325,000  '  308,000 

■'      tempered  at  600°.  215,000  201.000 

•'    800°.  190.000  150.000 

'■1000°.  170,000  145.000 

"1200°.  155.000  125.000 

••           ■■  1400   .  135.000  OS.OOO 

■•           ■■  1000   .  104.000  65.000 


Elonga- 
tion in 
2  inches, 
per  cent. 


4 
0 

y 
12 
14 
17 
24 


it.  First  it  nearly  always  warps  in  quenching;  second,  it 
may  be  decarbonized  in  heating;  and  third,  fissures  and 
cracks  might  occur  in  quenching. 

There  are  several  rules  which  can  be  followed  to  minimize 
the  tendency  of  steel  to  warp  in  quenching.  If  a  piece  is  cut 
from  stock  that  has  been  subjected  to  some  mechanical  treat- 
ment, it  is  very  liable  to  be  deformed  on  being  heated,  and  it 
is  undeniable  that  of  the  deformations  attributed  to  the  hard- 
ening process,  a  large  part  Is  duo  to  the  heating  which  pre- 
cedes quenching,  ana  results  from  the  use  of  metal  which 
has  been  mechanically  worked.  To  overcome  this,  the  steel 
should  be  thoroughly  annealed  before  it  is  machined  to  size, 
so  that  the  metal  will  be  in  a  state  of  repose,  and  even  then 
the  tools  used  in  machining  may  cause  depressions  in  the 
metal  that  will  cause  warping  when  it  is  hardened. 

In  quenching,  the  piece  should  be  immersed  in  the  bath  in 
the  direction   of  its  principal  axis  of  symmetry,  so  that  the 
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liquid  can  cover  the  greatest  possible  surface,  and  it  should 
never  be  thrown  into  the  bath.  Thus  a  shaft  should  be  im- 
mersed vertically  and  a  gear  wheel  perpendicular  to  its  plane. 
The  piece  should  also  be  agitated  in  the  bath  so  as  to  destroy 
the  coating  of  vapor  which  usually  forms  around  the  piece 
and  prevents  its  cooling  rapidly. 

To  reduce  the  tendency  to  decarbonize,  it  is  necessary  to 
provide  against  oxidation,  therefore  the  atmosphere  within 
the  furnace  must  be  kept  as  far  as  possible  reducing,  and  the 
pieces  must  be  prevented  from  coming  in  contact  with  the 
gases. 

This  can  be  done  by  placing  the  pieces  in  a  protecting 
retort,  or  in  using  a  metallic  heating  bath,  such  as  one  of  lead. 
Fissures  or  cracks  which  occur  in  hardening  are  caused 
by  the  different  parts  of  the  piece  cooling  unevenly,  thus 
producing  internal  stresses  of  enormous  proportions  which 
sometimes  produce  brittleness  and  consequently  fissures  or 
cracks,  as  nicfjc)  ferrites  have  a  lower  degree  of  molecular 
cohesion  than  plain  ferrites.  These  fissures  may  be  pre- 
vented, by  reducing  the  rate  of  cooling,  in  three  different 
ways.  One  method  is  to  cover  water  with  oil  from  one  inch 
to  one  inch  and  a  quarter  in  depth.  The  second  is  to  cool 
the  pieces  in  a  bath  of  a  comparatively  limited  volume,  so 
that  the  cooling  is  followed  by  a  slight  tempering,  and  the 
third  is  to  withdraw  the  piece  from  the  bath  before  it  Is 
completely  cooled.  This  last  requires  considerable  skill  to 
obtain  uniform  results. 

Nickel  Steel  Well  Adapted  for  Gears. 

Nickel  steel  is  one  of  the  best  steels  on  the  market  for 
gears,  when  carbonizea,  as  different  tests  have  shown  that  2 
per  cent  of  nickel  aaded  to  the  ordinary  carbonizing  steel  will 
double,  and  in  some  cases  more  than  double,  the  tensile 
strength  after  carbonizing,  and  these  tests  would  prove  that 
nickel  steel  should  be  used  for  carbonizing  wherever  the  dif- 
ference in  price  will  warrant.  It  is  from  2  to  2iv,  cents  per 
pound  higher  than  the  ordinary  carbonizing  steel,  but  the 
greater  safety  in  manufacturing,  and  a  consequent  decrease 
in  the  number  of  spoiled  pieces,  will  largely  overcome  this 
difference  in  price. 

If  a  2  per  cent  nickel  steel  is  carbonized  so  the  surface 
layer  contains  1  per  cent  of  carbon,  it  will  show  pearlitic. 
when  examined,  but  if  a  7  per  cent  nickel  steel  is  used  it 
will  show  a  surface  layer  that  is  martensitic  with  a  core 
jiearlitic,  or,  in  other  words,  the  periphery  has  the  same  con- 
stitution as  if  it  had  been  quenched  and  Hardened  while  the 
core  was  in  the  annealed  state. 

The  different  materials  used  in  carbonizing  have  different 
effects  as  to  the  penetration  of  the  carbon  and  the  time 
required  for  a  certain  penetration. 

But  a  general  rule  for  the  rate  of  penetration  at  different 
degrees  of  temperature  is  as  follows,  the  time  being  eight 
hours : 

F.,  Degrees  of  Temperature.  Depth  of  Penetration. 

1,300    0.000  inch. 

1,475    0.0195     " 

1,565    0.039 

1,650    0.0625     " 

1,700    0.08 

1,750    0.110 

1,800    0.125 

1,850    0.165 

1,900    0.195 

Thus  It  will  be  seen  that  a  rise  in  temperature  of  150 
degrees  doubles  the  rate  of  penetration,  and  in  one  case  a  rise 
of  90  degrees  has  doubled  it. 

With  the  temperature  held  stationary  at  1,850  degrees  the 
speed  of  penetration  is  as  follows: 

Time.  Depth  of  Penetration. 

%  hour 

V.  '•  0.02  inch. 

1  "  0.31     ■• 

2  •'  0.*0     ■• 

4  ••  0.50     " 

6  ••  0.80     •' 

8  •■  1.20     ■■ 

The  steel  used  for  carbonizing  should  not  contain  over  0.2 
per  cent  of  carbon,  and  the  manganese  component  should  be 


low,    as    this    has    a    tendency,   to    produce    crystallization    in 
annealing,  and  cause  brittleness. 

The  cement  used  should  be  of  a  definite  chemical  composi- 
tion which  does  not  act  abruptly,  such  as  60  per  cent  pow- 
dered charcoal  and  40  per  cent  carbonate  of  barium,  and  two 
rules  might  be  followed  in  treating;  one  being  to  carbonize 
at  1,600  degrees  F.,  cool  to  1,400  degrees,  and  quench;  and  the 
other  Is  to  carbonize  at  1,850  degrees,  quench  first  at  1,650 
degrees,  and  the  second  time  at  1,400  degrees. 

Nickel  Steel  Not  of  as  High  Grade  as  Nickel-chrome  Steel. 
Nickel  steel  is  not  of  as  high  a  grade  as  nickel-chrome  steel 
or  the  newer  vanauium  steel,  but  it  stands  a  gooa  second  to 
these,  is  about  two-thirds  the  price,  and  is  so  much  easier 
machined  and  forged  than  nickel-chrome  steel  that  it  is  used 
in  preference  to  the  higher  grades. 

Care  Required  in  Forging  and  Working. 

In  forging,  great  care  must  be  taken  to  keep  this  steel  at  a 

high  full  forging  heat  and  never  hammer  or  roll  it  below  this 

temperature,    as    cracks    are   then    liable    to    occur.     A   great 

deal  of  talk  is  heard  among  the  users  of  nickel  steel  about  its 


TABLE  III. 


INFLUENCE  OF  DIFFERENT  PERCENTAGES  OF  NICKEL  IN 
NICKEL  STEEL. 


Percent     Tensile 

Elastic 

Elonga- 

of        Strength, 

Limit. 

tion  in 

Nickel.      pounds 

pounds 

4.72  in. 

per  sq.  in. 

per sq.  in. 

percent. 

1    toli     78.000 

48,000 

18 

water  tempered  at  16.50°  F. 

2^  to  3+     97,000 

82,500 

15 

mediirm  hard. 

2*  to  3i     80,000 

68,000 

30 

soft. 

2i  to  3+     85.000 

60,000 

23  to  13 

"         hard,  structural. 

■Zito'Si     71,000 

.50,000 

28  to  16 

so  t. 

4*  to  6     103,000 

74,000 

15 

hard,  for  strenuous  work. 

4+  to  6     131.000 

107,000 

13 

•  •      but  annealed  at  1600°  F. 

U  to  H       88.000 

63,000 

30 

medium  hard 

16  to  18    199,000 

114,000 

6 

annealed  at  16.50°. 

23  to  26  110,000 

45,000 

40 

33  to  26  114,000 

50,000 

35 

i.      11 

30           80,000 

28,000 

44 

((         (1      ti 

cracking  badly  and  being  defective,  and  if  defects  occur  in 
the  bloom,  they  are  pretty  sure  to  show  up  somewhere  in  the 
finished  product,  but  if  the  steel  is  properly  rolled  and  forged 
these  defects  and  cracks  will  not  appear.  Where  carbon  steel 
has  been  used  for  automobile  axles  and  given  way  from 
fatigue,  crystallization  or  other  causes,  heat-treated  nickel 
steel  has  been  substituted,  and  has  given  perfect  satisfaction. 

Proportion  of  Carbon  Important. 

We  frequently  hear  the  boast  of  different  manufacturers 
that  they  use  2  per  cent  nickel  steel  for  various  parts  of 
their  machines,  but  this  means  nothing,  as  its  properties 
depend  as  much  upon  the  carbon  content  as  on  the  nickel. 
To  illustrate,  one  nickel  steel  that  is  largely  used,  and  is  the 
best  for  certain  purposes,  contains  2  per  cent  of  nickel  and 
(1.12  per  cent  of  carbon.  It  has  a  high  tensiie  strength  and 
very  little  elongation,  while  another  nickel-steel  equally  good 
for  other  purposes  contains  2  per  cent  nickel  and  0.9  per 
cent  carbon,  and  gives  a  high  tensile  strength  with  a  great 
elongation. 

Table  III  shows  the  different  percentages  of  nickel  in  steel 
turned  out  by  one  manufacturer,  and  their  strengths  under 
different  treatments. 

These  steels  have  percentages  of  carbon  ranging  from  0.10 
to  1.00  per  cent,  and  those  with  the  highest  percentages  of 
nickel  are  used  mostly  for  valves,  owing  to  their  heat-resist- 
ing powers  combined  with  a  great  strength,  borufitimes  from 
1  to  3  per  cent  of  chromium  is  added  to  these  valve  metals  to 
increase  the  elastic  limit  and  mineral  hardness. 


A  contemporary,  in  describing  a  new  form  of  electric  meter, 
makes  use  of  what  it  calls  an  "exploded  view"  of  the  appa- 
ratus. In  this  view  the  parts  are  shown  slightly  separated, 
thus  giving  a  better  idea  of  the  construction  of  the  device. 
Presumably,  a  charge  of  powder  is  supposed  to  have  been  set 
off  beneath  the  apparatus,  and  the  picture  represents  a  snap- 
shot taken  about  0.0000001  of  a  second  after  the  explosion. 
The  expression  is  a  graphic  one,  but  it  sounds  very  queer. 
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HOBS  FOR  WORM  GEARS.* 

JOHN  EDQAR.t 

In  the  AugiKst,  11)07,  issiie  of  M.vliiineky,  Mr.  Klanders  gives 
a  very  good  treatment  of  both  the  worm  and  worm-gear,  but 
he  has  very  little  to  say  regarding  the  hob.  It  Is  the  desire 
of  the  writer  to  supplement  his  remarks  by  a  few  suggestions 
on  the  design  and  proportions  of  the  hob. 

If  we  were  lo  nialve  an  extended  eollection  of  bobs  from 
various  sources,  we  would  And  a  great  variety  In  design  and 
proportions.  It  is  generally  accepted  as  a  fact  that  the  hob 
need  only  be  a  duplicate  of  the  worm,  with  the  exception  that 
it  .slioiiUl  be  slightly  larger  in  diameter  in  order  to  give  a 
clearance  at  the  root  of  the  gear  tooth.  That  such  hobs  are 
used  and  appear  to  give  good  results,  is  their  only  claim  to 

existence.  When  we 
come  to  think  that  the 
teeth  of  the  gear  are 
dependent  on  the  hob 
for  their  shape,  and 
that  the  smooth-run- 
ning qualities  depend 
also  on  the  same  tool, 
it  must  be  conceded 
that  a  little  thought 
and  care  put  into  the 
production  of  the  bob 
would    not    only    repay 
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for  any  extra  trouble,  but  would  be  a  source  of  longer  life  to 
the  gear. 

If  a  worm  and  gear  of  standard  proportions  are  brought 
Into  mesh,  we  have  at  the  bottom  of  both  the  thread  of  the 
worm  and  teeth  of  the  gear  a  clearance  equal  to  one-tenth 
of  the  thickness  of  the  thread  or  tooth  at  the  pitch  line. 
The  clearance  at  the  root  of  the  gear  tooth  is  obtained  by 
enlarging  the  hob  over  the  diameter  of  the  worm,  by  an 
amount  equal  to  two  clearances,  while  the  clearance  of  the 
tooth  in  the  thread  bottom  is  taken  care  of  by  the  proper 
sizing  of  the  gear  blank. 

While  it  may  be  customary  practice  to  make  the  hob  an 
exact  duplicate  of  the  worm,  except  in  the  one  item  of  out- 
side diameter,  a  hob  proportioned  as  suggested  in  Fig.  2  Is 
recommended  as  one  that  will  give  much  more  satisfactory 
results,  and  be  found  to  be  well  worth  any  additional  trouble 
in  construction  required  beyond  that  for  the  style  ordinarily 
used.  The  peculiar  feature  of  this  hob  is  that  it  is  an  exact 
opposite  of  the  worm  with  respect  to  the  proportions  of  the 
thread   shape;    the    depth   below    the   pitch   line    in   one   case 
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Fig.  2.    Dimensions  of  Hob.  Fig.  3.    Data  for  FluHng  Hob. 

being  equal  to  the  height  above  the  pitch  line  in  the  other. 
The  object  of  this  Is  to  have  a  hob  that  will  form  the  com- 
plete outline  of  the  tooth  and  make  it  absolutely  certain  that 
the  standard  proportions  of  tooth  and  clearance  are  obtained. 
Thus,  should  the  diameter  of  the  blank  be  large,  the  hob  will 
trim  off  the  top  of  the  gear  teeth  to  the  proper  length,  when 
the  proper  center  distance  is  maintained. 

There  is  another  point  that  is  generally  overlooked,  and 
that  is  the  necessity  for  having  the  corners  of  the  thread 
rounded  over,  and  for  providing  a  liberal  fillet  at  the  root  of 
the  thread.  The  radii  of  the  rounded  corner  and  the  fillet 
may  be  as  large  as  the  clearance  will  allow,  which  would  be 
one-twentieth  of  the  circular  pitch  of  the  thread. 

The  effect  that  this  fillet  and  rounded  Uiread  have  on  the 
shape  of  the  tooth  is   something  that  greatly  Increases  the 

•  For  further  Information  reRnrding  worm  gearing,  see  MachinbuY, 
August,  1007  :  C'lilculating  the  lUmcnslons  of  Worm  Gearing,  and  other 
articles  referred    to  In   that   Issue. 

t  .\UUrcss  ;    7  Web.ster  St.,  Hyde  I'ark,  Mass. 


quality  of  (he  gear  and  the  strength  of  each  Individual  tooth. 
The  rounded  corner  on  the  thread  points  does  away  with  any 
tendency  to  scratch  the  surface  of  the  tooth  in  the  cutting 
action,  and  leaves  a  much  larger  fillet  at  the  root,  greatly 
Increasing  the  strength.  The  fillet  at  the  bottom  of  the 
thriad  rounds  off  the  top  of  the  tooth  in  the  worm-gear, 
removing  any  burrs,  and  leaving  a  nicely  finished  product. 
This  fillet  also  removes  the  dangerous  tendency  of  the  hob 
lo  develop  cracks  in  the  hardening  process — a  common  source 
of  trouble  even  where  caro  is  taken.  Fig.  1  shows  the  pro- 
portions of  the  worm  in  comparison  with  the  hob  in  Fig.  2. 

In  forming  the  hob,  much  can  be  gained  by  making  a  spe- 
cial form  tool  of  correct  proportion  that  will  leave  no  chance 
for  error;  the  only  dimension  needing  care  then  is  the  diame- 
ter. Such  a  tool  is  shown  in  Fig.  3.  The  figure  is  dimen- 
sioned by  formulas,  so  that  a  tool  for  any  pitch  can  bo  easily 
proportioned  from  it.  This  tool  may  be  made  by  using  a  gear' 
caliper  without  resorting  to  the  protractor,  or  the  protractor 
may  be  used  in  laying  out  the  angle.  This  tool  may  be  made 
without  side  clearance,  providing  that  the  sides  incline  in  the 
same  direction  and  at  the  same  angle  that  the  thread  takes, 
but  under  ordinary  circumstances,  where  only  one  hob  is  to 
be  made,  little  is  gained  by  having  no  side  clearance.  Clear- 
ance may  be  made  from  ,")  to  10  degrees  from  the  angle  of  the 
thread.  [Grinding  a  tool  like  this  of  course  changes  its  form, 
so  it  must  not  be  used  indefinitely  in  making  large  numbers 
of  similar  hobs. — Editor.] 

The  number  of  flutes  that  should  be  provided  in  the  hob 
is  a  point  on  which  very  little  is  said,  various  authorities 
differing  widely.  Where  the  hob  is  to 
be  used  in  an  automatic  bobbing  ma- 
chine in  which  the  hob  and  blank  are 
positively  geared  together,  the  number 
of  flutes  may  be  a  comparatively  small 
number  as  compared  with  a  hob  that  is 
to  be  used  in  connection  with  ordinary 
processes  of  bobbing  worm  gears.  In 
the  process  in  which  the  previously 
gashed  worm-gear  blank  is  swung  loose- 
ly on  centers  and  revolved  by  the  hob 
as  the  latter  rotates,  the  hob  should 
have  a  larger  number  of  flutes. 

A  rule  that  checks  up  well  with  pres- 
ent practice  is  as  follows: 

To  find  the  number  of  flutes  in  a  hob, 
multiply  the  diameter  of  the  hob  by 
three,  and  divide  by  twice  the  circular 
pitch. 

The  aboTe  rule  gives  suitable  results 
on  hobs  for  general  purposes.  When  the  result  gives  an  odd 
number  of  teeth,  take  the  next  smaller  even  number,  to  facili- 
tate calipering. 

Some  authorities  on  worm-gearing  state  that  the  number  of 
flutes  in  a  hob  should  in  no  case  be  an  exact  multiple  of  the 
number  of  threads.  Their  reason  for  this  rule  is  that  the  hob 
so  gashed  will  produce  a  much  smoother  tooth  and  one  nearer 
correct  in  shape,  because  no  tooth  in  the  hob  passes  the  same 
tooth  in  the  gear  twice  in  succession,  so  that  any  little  imper- 
fections in  shape' of  the  individual  hob  teeth  are  counteracted 
by  one  another.  Another  authority  is  strong  in  his  advice 
not  to  have  the  circumferential  distance  from  flute  to  flute 
equal  to  or  equally  divisible  by  the  circular  pitch  of  the  hob, 
for  the  same  reason  as  stated  regarding  the  former  rule. 
From  these  statements.  It  is  seen  that  to  obtain  a  rule  that 
would  be  at  once  simple  and  yet  take  all  conditions  Into 
consideration,  would  be  a  difficult  proposition.  [So  far  as  we 
can  see,  only  the  first  of  these  two  rules  Is  a  logical  one. 
Owing  to  the  fact  that  hobs  have  teeth  only,  instead  of  full 
surfaces  matching  the  worm,  the  curved  outlines  of  the  wheel 
teeth  are  merely  approximated  by  a  series  of  tangents.  If 
the  number  of  flutes  in  the  hob  is  a  multiple  of  the  number 
of  threads,  the  hob  teeth  will  "track"  after  each  other,  giving 
wheel  teeth  only  roughly  approximated  by  a  comparatively 
small  number  of  long  tangents. — Editok.] 

The  cutter  used  in  gashing  the  hob  should  be  about  'i  inch 
thick  at  the  periphery  for  hobs  of  ordinary  pitch,  while  for 
those  of  coarser  pitch  a  cutter   %  inch  thick  would  be  much 


Fig.  4.    Dimensions  of  Tool 
for  Threading  Hob. 
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better.  The  width  of  the  gash  at  the  periphery  of  the  hob 
should  be  about  two-fifths  the  pitch  of  the  flutes.  The  cut- 
ter should  be  sunk  into  the  blank  so  that  it  may  be  from  3/16 
to  14  inch  below  the  root  of  the  thread.  Fig.  4  shows  an  end 
view  of  a  hob  gashed  according  to  these  rules. 

Where  a  hob  is  to  be  used  to  any  great  extent,  and  is  sub- 
ject to  much  wear,  it  would  be  advisable  to  increase  the 
diameter  above  the  dimensions  given  from  0.010  to  0.030  inch 
according  to  its  diameter  and  pitch,  to  allow  for  decrease  in 
diameter  due  to  the  relief,  and  caused  by  grinding  back  the 
cutting  face  in  sharpening. 

Hobs  are  generally  fluted  parallel  with  the  axis,  but  it  is 
obvious  that  they  should  be  gashed  on  a  spiral  at  right  angles 
with  the  thread  helix  in  order  that  the  cutting  face  may  be 
presented  with  theoretical  correctness;  but  the  trouble 
encountered  in  relieving  the  teeth  on  the  ordinary  backing  off 
attachment  is  the  cause  of  the  common  mode  of  fluting.  When 
the  pitch  or  lead  is  coarse  in  comparison  with  the  pitch 
diameter  of  the  hob,  so  that  the  angle  is  correspondingly 
steep,  it  may  be  best  to  flute  on  the  normal  helix,  and  if  the 
hob  cannot  be  machine  relieved,  it  may  be  backed  off  by  hand. 

The  amount  of  relief  depends  much  on  the  use  for  which 
the  hob  is  intended.  A  hand  hob  for  bobbing  a  gear  in  posi- 
tion may  be  made  with  little  or  no  relief,  while  hobs  used 
on  bobbing  machines  may  have  much  more  relief  than  those 
used  on  the  milling  machine. 

In  closing,  I  would  suggest  that  Mr.  Flanders'  model  draw- 
ing give  the  full  data  relating  to  the  thread,  such  as  the 
whole  depth,  the  width  of  the  thread  at  top  and  the  space  at 
the  bottom.  The  pitch  diameter  would  also  be  handy  to  have, 
as  would  also  the  center  distance. 

*     *     * 

WITH  THE  REPAIR  GANG. 

A.  P.  PRESS. 

Down  at  one  end  of  the  O.  C.  R.R.  round-house  there  was  a 
long  L  where  they  did  the  repair  work,  and  where  we  used  to 
hang  out  when  there  wasn't  much  to  do.  There  was  a  boiler- 
maker,  a  few  machinists,  and  two  or  three  blacksmiths.  Jim 
Haven  was  the  boss  of  the  smiths,  and  did  the  hiring  and 
firing  for  the  lot.  One  day  in  came  a  big,  stout  fellow  and  he 
asked  Jim  if  he  wanted  a  good  blacksmith. 

"Can  you  weld  two  pieces  of  iron  together?"  asked  Jim. 

Xow  this  was  equivalent  to  asking  a  bookkeeper  if  he  could 
write,   and  the  man  was  mad.     He   didn't  say  much  but  re- 


He  waited  until  Jim  got  washed  up  and  out  of  the  shop. 
Then  he  picked  out  two  pairs  of  the  biggest  and  best  tongs 
in  all  the  bunch.  He  gripped  the  jaws  right  into  each  other, 
put  a  ring  on  each  end  of  the  tongs,  put  them  in  the  fire, 
brought  them  up  to  a  good  heat,  put  them  under  the  hammer 
and  made  as  pretty  a  weld  as  ever  you  saw!  Taking  a  stamp 
we  use  to  mark  0.  C.  R.R.  on  all  the  tools,  he  struck  it  on 
four  sides  of  the  job,  laid  it  on  Jim's  anvil,  washed  up  and 
got  out. 

Well — when  Jim  got  back,  the  air  was  blue,  for  Jim  wasn't 
any  Sunday-school  teacher  and  he  could  say  things  that  I 
don't  want  to  write,  and  you  wouldn't  print  them  if  I  did,  but 
after  he  cooled  off,  he  said:  "Well,  that's  a  good  job;  if  he 
comes  along  again,  I'll  hire  him." 

One  day  old  76  ran  her  nose  into  a  snow-drift  up  on  Long 
Plain  Hill,  and  buckled  up  her  side-rods.  You  see  the  front 
drivers  stalled   in   the  snow,   but  the  rear   ones  didn't;    they 


"Can  you  weld  two  pieces  of  iron  together?" 

marked:  "You  just  give  me  a  chance  and  I'll  show  you  whether 
I  can  or  not."  "All  right,"  said  Jim;  "It's  almost  12  o'clock 
and  I  am  going  to  dinner,  but  the  power  runs  all  the  noon 
time,  and  there's  fire  and  there's  plenty  of  stock  here.  See 
what  you  can  do  while  I  am  gone." 


There  \pas  a  smeU  of  burned  leather. 

sent  us  up  there,  and  we  towed  her  down  to  the  house  for 
repairs.  We  took  off  the  rods  and  carried  them  in  to  Jim  to 
straighten  up. 

He  took  a  heat  on  them,  worked  out  the  kinks,  lined  them 
up  on  the  centers.  When  they  were  all  done  he  told  the  helper 
to  set  them  away  over  in  the  corner,  and  then  go  and  tell  the 
round-house  boss  that  they  were  all  right.  They  were  "black 
hot"  and  the  helper  took  a  pair  of  tongs  and  lugged  them 
over  to  the  corner  and  set  them  up. 

Now  there  was  a  kind  of  "kid-glove"  apprentice  out  in  the 
round-house  on  whom  we  thought  it  was  all  right  to  put  up  a 
job  any  time,  and  Jim  thought  the  round-house  boss  would 
send  him  in  after  the  rods — and  he  did.  The  "kid-glove" 
fellow  used  to  wear  a  pair  of  gloves  most  of  the  time,  and  I 
suppose  that  is  why  we  were  down  on  him.  In  he  came,  gloves 
and  all,  and  asked  Jim  where  the  rods  were. 

"Over  there  in  the  corner,"  Jim  replied. 

He  went  over  and  grabbed  a  rod.  There  was  a  smell  of 
burned  leather,  a  string  of  swear  words,  and  Eben  came  back 
to  the  smith's  part. 

"Why  in  the  dickens  didn't  you  tell  me  they  were  hot?" 
"Why  any  boy  could  tell  they  were  hot;  even  my  boy  Tommy, 
coming  in  there  with  my  dinner,  could  tell  it."  "It  is  a  lie," 
said  Eben.  "It  is,  is  it?  Tommy,  come  over  here  and  see  if 
you  can  carry  one  end  of  that  side-rod  with  Eben." 

Now  Tommy  was  wise,  and  he  knew  his  father  a  good  deal 
better  than  Eben  did.  He  went  over  to  the  corner,  wet  his 
finger  in  his  mouth  and  touched  both  ends  of  the  rod.  Then, 
taking  hold  of  the  cold  end,  he  waited  for  Eben  to  take  hold  of 
the  other,  which  he  did  with  the  tongs. 

Bill  put  some  oil  on  Eben's  hands  and  coolea  off  the  rods 
for  him,  but  Eben  went  off  with  a  look  on  his  face  that  said: 
"I'll  get  even  with  Jim  some  time,"  and  he  did.  as  I  will  tell 
you  later. 
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A  DRAFTING  APPRENTICESHIP  COURSE.  >«>■   (lie  very  good   business   reasoriH   IIkU    have  caused   oihu- 

Sonu'tliluK  more  than  a  yeai-  ago  the  need  for  yoiuiK  drafts-  large    eoncerus    to    organize    approntleeshlp    courses    in    shop 

nuMi  trained  in  locomotive  detail  woiU   l)eeam<'  so  Iniiierative,  work.     'I'hls  course  also   includes   shop   instruction,   but    it   la 

nnil  the  difliculty  of  getting  them  so  great,  that  the  engineer-  simply   given   to   round  out  the  graduate   draftsman's   l<nowl- 

Ing  department  chiefs  of  the  Schenectady  plant  of  the  Amerl-  edge  of  locomotive  construction  and  shop  nietliods,  and   give 
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outline:  and  section  of  object  in  view 
'no  shade  lines  allowed. except  on  preliminary  drawings 

outline  of  object  hidden 
-cemte«  line 
^dimension  line 
-finish  line 

large  figures. for  title  only 


lABCDEFGHIJKLMNOPQRS 
TUVWXYZ& 

rABCOEFGHIJKLMNOPQRSTUVWXYZi  SMALL  LETTERS 

'■FEET,      "-INCHES,     '-DECREES       '-MINUTES       "'SECONDS 


LARGE   LETTERS,  FOR  TITLE  AND  SHOP  INITIAL 




—  4' 

-I'i 

— • 

X 

y 

^ 

)< 

y 

V 

y 

v 

X 

y 

V 

V 

V 

y 

X 

X 

iX 

X 

T 

/\ 

X 

X 

X 

y 

Xj 

X 

V 

K 

y 

y 

y 

y 

'^ 

)<r 

y 

y 

S< 

y 

X 

X 

y 

y 

y 

V 

V 

X 

X 

X 

X 

X 

x 

1^ 


J 


Fig.  1.    First  Drawing  Exercise  in  American  Locomotive  Company's  Drafting  Apprenticeship  Course. 
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Plgr.  2.    Second  Drawing  Exerclae  In  Course,  subject  being:  a  Locomotive  Plre-brlck. 

can  Locomotive  Company  organized  an  apprenticeship  course  his  training  the  practical   turn  required  of  a  flrst-class  man. 

In  mechanical  drawing  and  locomotive  design  with  the  oi)ject  The  result  after  one  year's  work  is  very  satisfactory.     About 

of  making  their  own  men  instead  of  depending  u|)on  the  uncer-  twenty  young  men  are  taking  the  course,  and  some  are  now 

tain  and  generally  unsatisfactory  general  supply.     The  move  working    over    the    board    in    the    general    drafting    depart- 

was  made  for  no  philanthropic  motives  wliatever,  but  simply  ment.     These  young  men  are  doing  good  work   in  the  main. 
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and  are  building  themselves  up  into  just  the  kind  of  men 
which  the  course  was  designed  to  provide. 

The  apprenticeship  course  in  drafting  is  ofiered  to  a  lim- 
ited number  of  young  men  between  the  ages  of  sixteen  and 
nineteen  who  can  read,  write,  and  answer  certain  simple 
questions  in  oral  arithmetic.  They  are  taken  in  on  one 
month's  trial,  and  then,  if  satisfactory,  are  admitted  to  the 
regular  four  years'  apprenticeship  course  upon  signing  an 
indenture.  The  first,  third  and  fourth  years  are  to  be  spent 
in  the  drafting  office,  and  the  second  year  in  the  shop,  receiv- 
ing instruction  in  the  use  of  tools  and  erection  of  locomo- 
tives. The  first  three  to  six  months  are  spent  in  the  blue- 
print room,  making  and  fixing  blue-prints,  etc. 

The  apprentices,  v.hile  at  work  in  the  drafting  office,  are 
given  regular  instruction,  during  working  hours,  in  drafting, 
algebra,  geometry,  trigonometry,  descriptive  geometry,  applied 
mechanics,  strength  of  materials,  and  machine  design,  and 
they  are  taught  the  general  application  of  these  subjects  to 
drafting  room  and  engineering  problems.  The  apprentices 
are  divided  into  small  classes  for  receiving  instruction,  in 
order  to  get  the  benefit  of  close  contact  with  the  instructor. 


Fig.  I. 


Fig.  2. 


Fig.  3. 


For  aimensJons  of  these  figures  see  cfraiv/ng  exercise  Ato.  /. 

Fig.  I 

1.  tvhaf  is  ffte  area  tnsquare  irjcfies  of  ABCD  ? 

2.  yyhaf  is  t/?e  area  in  square  inci?es  of  fije  friangie  ABD? 

3.  yyhat  is  the  area  in  square  incites  of  f/te  friang/e  0£F? 

4.  tVhat  is  tire  /engfii  of  ffte  line  DB? 

5.  ivnafis  ffie  iengfn  of  fhe  fine  £C  ? 
e.   tv/taf  is  file  lengfn  of  ffte  line  £/f? 

7.  What  is  the  area  of  the  rectangle  £1^1  G  ? 

8.  ivhaf  isthe  area  of  the  rectangle  t^flBA  ? 

9.  tvhat  is  the  area  of  the  triangle  £MO? 

10.  What  ii.  the  area  of  the  figure  ilO£OBi? 

11.  What  is  the  --rea  of  the  figure  DBGF  ? 

Fig.Z 

12.  trhat  is  the  area  of  t.le  targes f  circle  ?  (in  square  inches) 

13.  iyfjofis  ffte  area  of  ffte  ring  itettveen  ttye  circle  tyhose  ctiameteF 
is  3  inches  and  the  circle  tyhose  cfiamefer  is  2  incftes  ? 

14.  lYhat  is  ffte  area  of  one  of  the  four  corners  spaces  i>ef»'eenff?e 
square  and  the  inscriijed  circle  ? 

15.  ivhat  trould  he  ffte  diamefer:  in  incites,  of  a  circle  cjrcum- 
scrii/ect  aboaf  ffie  square  ? 


Fig.  3.    Examination  Paper  Based  on  First  Dra^ping  Exercise. 

Each  apprentice  devotes  four  hours  a  week  to  recitation  dur- 
ing the  three  years  spent  in  the  drafting  office,  but  during 
the  year  spent  in  the  shop  the  recitation  hours  are  omitted, 
it  being  considered  better  policy  not  to  interfere  with  regular 
shop  routine.  After  the  completion  of  the  course  the  appren- 
tices will  be  given  a  bonus  of  $150  over  their  regular  wages, 
and  they  will  be  encouraged  to  remain  in  the  employ  of  the 
company. 

The  instruction  is  of  a  strictly  practical  nature,  the  sub- 
jects being  treated  so  as  to  have  an  immediate  application  to 
the  regular  work  of  the  drafting  office.  There  is  no  long  pre- 
liminary course  during  which  the  students  become  discouraged 
because  they  do  net  see  the  use  of  the  things  taught. 

The  first  drawing  exercise  is  illustrated  in  Fig.  1.  When 
this  is  satisfactorily  accomplished  the  apprentice  is  given 
work  of  a  simple  nature  to  do  in  the  apprentice  drafting  class. 
While  this  exercise  is  of  a  very  simple  nature,  it  contains  the 
practical  basis  for  future  work  including  lettering,  dimension 
lines,  center  lines,  etc.  Fig.  3  is  a  reproduction  of  a  sheet 
using  the  same  figures  for  an  elementary  examination  paper 
on  areas,  etc. 


The  second  drawing  exercise  illustrated  in  Fig.  2  has  for 
its  subject  a  locomotive  arch  firebrick  which  is  kept  in  the 
recitation  room  and  which  forms  the  subject  for  numerous 
questions   relative   to   its   area,   weight,   density,   volume,    etc. 


R          M           f-.  iM 
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f^i'ff.  IS. 

For  dimensions  of  this  brick  see  dranrin^  exercise  tio.2. 

I.  What  is  the  area  of  the  upper  surface  of  the  fire  bricl<  sftorvn 

by  fig.  12?    Cos  site  tvn  bj/ 1 fie  plan  vienr) 

Z.  fYttatis  the  area  of  ffte  bottom  surface? 

3.  What  is  ffte  area  of  ttie  cross  section  af  /l-B? 

4.  iVhat  is  the  lengftt  of  the  line  from  M  to  N  ? 

5.  IVhat  is  the  length  of  the  line  from  R  toS? 
e.  What  is  the  length  of  the  i/ne  from  ft  fo/^? 

7.  IVhat  is  the  length  of  the  line  from  5  to  N  ? 

8.  IVhat  isthe  area  of  the  end  surface  ofthebricKtvhichisbeireled? 
3.   IVhat  is  the  area  of  each  side  of  the  bricl<  ?    Cas  shotvn  by 

eleyafion  yieivs) 

10.  Supposing  the  bricPc  to  hatre  been  originallt/  J7''2  inches 
by  10 inches  ivith  all  corners  square,  hoiv  much  bottom 
surface  (expressecf  in  square  inches)  tvas  cut  aivaybg 
beyeliing  the  bric)<? 

11.  Hoiv  much  nas  cut  awai/  from  the  upper  surface  ? 

12.  Hoiv  much  ivas  the  area  of  the  end  tvhich  irdS  beyeilecf 
increased  by  fhe  process  ? 

13.  IVhat  are  fhe  cubical  contents  of  fhe  brick  of  fig.iz? 

14.  Supposing  the  brick  to  have  been  originally  37 'r^  inches 
by  winches  by  S  inches  ivith  all  corners  square     Ca 
rectangular  parallelopiped ),  tvhat  lyas  its  original 
yolume  and  hoiv  many  cubic  inches  irere  cufairat/in 
bevelling  if? 

15.  Hoiv  much  does  the  brick  offig.t£  iveigh^if  fire  brick 
weighs  I20  pounds  per  cubic  foot  ? 


Pig.  4.    Examination  Paper  Based  on  Second  Drawing  Exercise. 
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The  pipe  /langers  ^rMcf?  si/pporf  f/}e  krafer 
pipe  /'r?  f/je  rec/fafyo/7  ra(P/77  a/^rr?cre/e  of  ^/0 
rot/ncf/ron.  t/rreacfecf  Csee^Jfefc/rancfha/jffer) 
ancf  f^e  r//70 /s  mcTcfe  of  ^''a  foc/J7£f  }rof7. 

/.  //  f^e  t/?reacf/s  a  S.  ^foncfarcf^ 
wfycrf  foacf  i^/f»  eacf?  /? anger 
support  l>efare  f/jere  kv///  l?e 
a  fe/7Sf/e  sfress  of  ff.ooo  Aft5. 
per  s^t/crre  /r7Cf?  af  j4  P 

2.    ^/7af  /oacf  cou/cf£>e  supported 
i}i/  tt?e  f7a/7ger  t^efore  t/?e/e 
tyoutcf  be  a  tens/Ze  stre:ss  of 
e,000  /t>3.  af  B?  C''^2of  ff?e 
/oact  fs  supporfecf  ^  eact? 
s/cfe  off/?e  r/hgrj. 

J.  Suppose  ftJe  /oact  c/pon  tf?e 
/7anger  to  £>e  /.200  /As.^f^/ja/ 
wou/d  be  t/?e  f/i?re  stress  cfue 
fo  te/7S/o/7  af>^  anctat  8? 

^.  If  ttie  (/ttfmafe  stre/70tt7  of  ttie  matenat  />  S4,ooo  /£>s.^  ^/jaf 
is  ttie  factor  of  safe  fi^  fy/tt7  atoacf  of  /,20a  on  one  tiang^er? 

S.  if  ftie  ioad  upon  one  hanger  irere  /.200  tt^s.^  yytiaf  Myou/ct  t^e 

fibre  stress  cfue  to  tens/on  at  ^  P 
0.    If  the  uifimafe  sfrengt/?  of  t/?e  mater/at  as  S4,  OOO  /bs^fy/}af 

/>  t/?e  factor  of  safety  fv/ft?  a  toac^  of  /?,  OOO/bs.  on  a  tian^erP 

7.    W/fh  an  uit/mate strengtt?  of  S-^iOOO tt^s.  perse^.  />?.,  andafac^t 
ofsofete/  of  ^  ^yftat  toact  cou/ct  bepuf  upon  eact?  t7angerP 
C/^ssunie  ttie  ^vea/r  est  point  tot?e  af^) 
S.  fa)  Suppose  each  foot  of  pipe,  /nctucf/n0^  fittings  anct  tt?e 
contained  prafec  yye/^t?s  7-^  /t?s.,  tioyy  tong  a porf/an  oftt?e 
pipe  pvou/ct  each  hanger sapporf  t?efore  there  *yoa/cr  t?e  cr 
tens/te  stress  of  &,00O tt?s. per  sgaare  inch  cyf/^P 

(b)  /^pproximate/g,  what  /engtf?  of  pipe  cfoes  eact}  t?a/7^r 
support  at  the  present  fimeP 

(C)   /^pprojrimafe/e/,  frtiat  toact  is  apor?  eact?  ttcrnger  af  f/fe 
present  time? 

(ct)    Using  the  toact  as  at?fair?ect  uncfer  CO,  ry^/7af  is  tt?e  sfness 
due  to  tension  af,>AP 

(e)    yy/th  the  toad  as  found  under  fc)  and  an  u/f/'mafe 
strengtt?  of  S4,000  tt^s.^^tiaf  /s  tfpe  factor  of  scffetg  P 


Fig.  5.     Exatrination  Paper  on  Strengtti  of  Materials. 

The  nature  of  these  questions  is  shown  in  the  reproduction 
of  an  examination  paper,  Fig.  4.  The  sheet  shown  in  Fig.  5 
illustrates  practical  examples  in  strength  of  materials.  The 
few  examples  chosen  will  serve  to  give  some  idea  of  the 
nature  of    the  instruction. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


PUNCH  AND  DIB  FOR  ARMATURE  DISKS. 
The  acroiiipanying  cut  shows  a  coiiiiiouiul  die  for  armature 
disks  for  the  coros  for  electric  motors.  The  i)uiieh  and  die 
are  shown  in  plan  views  and  also  in  cross  sections  in  Figs.  1 
nnil  -.  The  die  holder  A,  Fig.  1,  is  of  cast  iron,  and  is  first 
planed  on  the  bottom.  It  is  then  strapped  to  the  face-plate 
of  a  lathe,  and  faced  and  bored  to  receive  the  plate  B.  This 
plate  is  also  first  faced  on  the  bottom.  It  Is  then  turned  over 
and  bored  to  the  outside  diameter  of  the  disk  to  be  punched; 
the  depth  of  the  bored  hole  is  about  %  Inch.  The  die  sec- 
tions C  are  all  milled  in  a  fixture;  they  are  then 
drilled  and  tapped  for  \i  inch  Mat -headed  screws.  After 
this,  the  sections  are  hardened  and  tempered.  The 
plate  B  and  the  sections  C  are  then  assembled,  and 
after  being  assembled  the  sections  are  ground.  The  in- 
side ring  D  is  now  machined.  The  keyway  and  marking 
notch  are  tapered  one-half  degree  for  clearance;  the  large 
hole  for  the  shaft  in  the  armature  tapers  also  one-half  degree. 
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Macltmury,  A.  T. 
Fig.  1.    Die  for  Malting  Armature  Dislcs. 

The  ring  is  drilled  and  tapped  for  four  'i-inch  screws,  and 
drilled  and  reamed  for  two  dowel  pins.  After  this  the  ring 
is  hardened,  tempered  and  ground  to  a  very  close  fit  in  the 
circle  formed  by  the  sections  C.  The  center  hole  is  also 
ground  to  the  required  dimension.  The  stripper  Is  now 
made,  the  working  of  which  is  plainly  seen  from  the  cut,  and 
the  whole  is  assembled,  and  the  die  is  ready. 

We  are  now  ready  to  proceed  with  the  punch.  In  this,  E, 
Fig.  2.  represents  a  tool  steel  ring,  which,  after  it  is  machined, 
drilled  and  tapped,  is  hardened  and  ground.  Punch  sections 
F  are  located  in  the  plate  G  which  is  milled  with  the  proper 
number  of  slots.  The  punch  sections  should  be  left  a  little 
softer  than  the  die,  because  the  punch  and  die  will  wear 
much  longer  and  give  much  better  results  If  this  is  the  case. 
The  sections  F  are  held  in  place  by  a  ring  J  which  is  shrunk 
on  the  outside  at  the  bottom.  At  H  and  /  are  shown  the 
liunches  for  the  keyway  and  the  marking  notch.  These  are 
fitted  into  the  center  liunch,  being  dove-tailed  into  this.  They 
taper  from  the  bottom  up  wlicii  I  lie  punch  is  in  working 
position,  and  are  driven  in  so  that  when  punch  K  Is  assem- 
I'led  they  cannot  work  out.  The  holes  for  the  sub-press  pins 
nre  drilled  and  rciUiied   with  the  piiricli  and  die  together,  and 


the  holes  In  the  die  counterbored  to  a  depth  of  about  %  inch. 
The  pins  should  be  a  driving  fit  In  the  die  and  a  working  fit 
in  the  punch.  M.  J.  W. 


ECONOMY  WITHOUT  DISCRETION. 

The  following  incident  shows  the  mistake  of  letting  a  non- 
practical  man  have  charge  of  the  red  tape.  In  a  certain 
small-sized  manufacturing  company,  which  had  always  paid 
fair  dividends,  the  management  thought  that  things  could  be 
run  more  economically,  and  as  one  of  the  directors  knew  a 
man  who  was  considered  an  expert  in  weeding  out  all  un- 
necessary expenses,  it  was  decided  to  give  him  a  trial.  A  few 
days  after  this  a  little  sharp-nosed  man  came  hustling  around 
the  shop  asking  every  imaginable  question  In  a  snappy  man- 
ner— he  was  the  expert.  His  new  methods  were  first  noticed 
by  Ed.,  who  came  down  on  the  6:55  train,  and  thus  could  not 
get  to  work  before  7:05  A.  M.  He  found  he  was  being  docked 
one-half  hour   evei-y   morning   for  being  late.     Ed.   had   been 


Maclnnnry,  X.F. 


Fig.  2.     Punch  for  Armature  Disks. 

with  the  firm  for  over  eight  years,  and  was  a  good,  conscien- 
tious workman,  who  kept  fii-st-class  time,  other  than  the  five 
minutes  late  every  morning,  and  then  he  always  stayed  until 
6:15  P.  M.,  because  his  train  did  not  leave  until  u:30.  it 
made  no  difference,  the  expert  said,  their  time  was  7  A.  M., 
and  train  or  no  train  Ed.  must  be  there  or  be  docked  half  an 
hour.  Things  went  fairly  well  until  Saturday,  when  the 
expert  came  in  about  ten  minutes  before  quitting  time  and 
caught  the  boys  just  starting  to  clean  their  machines;  then 
there  was  a  roar.  "Ten  minutes  is  too  long  to  take  to  clean 
up;  In  the  future  only  five  minutes  will  be  allowed,"  and  he 
walked  out.  The  following  week  the  supply  of  files,  hack- 
saw blades,  waste  and  oil  was  cut  to  about  half  the  usual 
amount,  and  more  than  that  would  not  be  given  out,  no  mat- 
ter how  urgent  the  need;  next,  notices  were  put  uii  saying 
that  from  the  first  of  the  month  all  work  would  be  given  out 
on  time  limits,  and  every  man  must  l;eep  within  tliese  limits. 
The  result  of  this  was  that  all  jobs  were  faked  up  just  enough 
to  get  through  the  shipping  department  without  defects  being 
noticed.  The  expert  did  not  think  of  appointing  any  Inspec- 
tors. 

A  few  weeks  after  this  a  lot  of  tool  steel  came  in.  and  then 
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the  trouble  began  in  the  hardening  department.  The  new 
steel  was  of  the  "cheap"  kind,  and  after  the  die  makers  had 
spent  days  of  work  forming  it  into  dies,  it  would  crack  or 
spring  badly  when  it  came  to  the  hardening  room.  The  final 
result  of  all  this  was  that  the  working  expenses  were  higher 
than  ever,  and  the  expert  said  that  the  general  foreman  was 
trying  to  "do  him,"  so  he  had  him  fired  for  inefficient  results. 
This  caused  a  general  strike,  and  the  directors  held  a  special 
meeting  and  had  the  whole  matter  investigated,  and  found 
out  where  the  real  trouble  was,  so  they  fired  the  expert,  and 
reinstated  the  foreman,  and  since  then  there  has  been  nc  more 
false  economy  In  the  form  of  cheap  steel,  insufficient  supply 
of  files  or  any  other  little  meanness — and  the  firm  has  not 
lost  by  the  change.  Pexxstlvaxia. 


BORING  LOCOMOTIVE  RODS. 

The  cut  herewith  shows  an  old  Pond  radial  drill  press  fitted 
up  temporarily  for  boring  new  locomotive  side  rods  for  bush- 
ings. This  machine  has  been  in  constant  use  for  twenty  years, 
several  years  of  this  on  a  double  shift.  To  the  extreme  right 
in  the  cut  a  triangular  brace  is  shown,  bolted  at  the  base  to 
the  table  of  the  machine,  and  clamped  to  the  radial  arm  at 
the  top  to  give  greater  rigidity  to  the  machine. 

A  special  cast  iron  jig  was  made  as  shown  for  boring  the 
rods,  having  provision  made  for  liolts  to  hold  the  rods  down, 
and  high  enough  to  allow  the  three  one-inch  square  high  speed 
steel  tools  in  the  bar  to  pass  through  the  rod  without  coming 


Device  for  Boring  Locomotive  Rods. 

in  contact  with  the  table  of  the  machine.  The  boring  bar  is 
three  inches  in  diameter  and  extends  through  a  hole  in  the 
table.  The  tools  are  sufficiently  far  apart  so  that  just  as  the 
first  one  leaves  the  cut,  the  next  one  is  starting  a  fresh  cut. 
These  tools  are  set  out  so  that  each  one  is  %  inch  further  out 
than  the  preceding  one,  and  consequently  the  hole  will  be 
enlarged  from  3  inches  to  7l{;  inches  by  passing  the  bar 
through  once.  Special  attention  must  be  given  to  grinding 
the  tools  with  enough  top  rake,  and  very  little  front  clear- 
ance. If  this  is  done,  and  the  belts  kept  in  good  condition,  it 
will  be  surprising  what  a  large  amount  of  chips  can  be  re- 
moved in  one  hour.  Next  to  having  one  of  the  modern  two- 
spindle  two-thousand  dollar  rod  boring  drills  installed,  I 
would  recommend  fitting  up  one  of  the  old  radials  as  shown. 
Port  Huron,  Mich.  M.  H.  Westbkook. 


are  taper  reamed  from  the  top  with  a  standard  taper  reamer. 
A  slot  is  then  cut  from  the  hole  into  the  die  the  same  size  as 
the  tongue,  when  the  die  would  look  as  shown  in  cut.  We 
now  make  two  pieces  to  fit  in  the  holes,  and  extend  out  the 
required  distance,  making  sure  that  they  will  be  a  drive  fit 
after  hardening.  It  is  best  if  the  pieces  are  1/32  inch  longer 
than  the  thickness  of  the  die,  so  that  they  can  be  gi-ound  flush 
after  being  driven  into  place.  While  this  may  increase  the 
cost  of  producing  the  die,  yet,  if  from  any  accident,  one  or 


CONSTRUCTION  OF  DIES  TO  PREVENT  BREAK- 
AGE IN  HARDENING. 
Having,  read  an  article  which  appeared  in  the  March,  1907, 
issue  of  MAcin>-ERY  relative  to  hardening  dies  with  small 
projections  or  tongues,  in  which  the  possibility  of  breakage  is 
large,  I  herewith  give  the  method  of  pi-actice  in  some  shops 
where  I  have  been  employed.  W«  will  take,  for  instance,  the 
die  that  was  shown  in  the  article  to  which  I  refer.  This 
die  I  propose  to  make  in  the  following  manner.  The  die  is 
first  filed  or  machined  in  the  regular  way,  with  the  exception 
that  the  two  tongues  are  left  out.  In  line  with  the  center  of 
the  tongues  and  at  a  cetrain  distance  from  the  cutting  edge, 
holes  are  drilled  lai-ger  than  the  width  of  the  tongues.    These 
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Method  of  Making  Dies  to  Prevent  Breakage  in  Hardening. 

both  tongues  should  be  broken,  they  are  easily  replaced  with- 
out the  necessity  of  annealing  the  die.  While  I  do  not  wish 
this  article  to  be  taken  in  the  nature  of  a  criticism,  it  is  to 
the  interest  of  all  readers  if  some  discussion  of  such  subjects 
is  entered  into. 

We  do  not  use  the  same  method  of  holding  punches  in  the 
punch  pad  as  the  writer  referred  to,  as  the  necessity  of  turning 
the  punch  from  large  stock  to  leave  the  head  large  enough  is 
an  expensive  operation.  We  make  the  punches  0.001  inch  or 
0.0015  inch  larger  than  the  holes  in  the  punch  holder,  and  just 
before  they  are  driven  home,  we  rivet  the  upper  ends  of  them, 
which  are  drawn  soft  enough  for  the  purpose.  If  the  punches 
are  set  properly,  it  will  be  impossible  to  pull  them  from  the 
holder,  for  the  friction  on  the  body  of  the  punch  is  greater 
than  it  would  be  in  any  metal  on  which  the  punch  would  stand 
up.  K.  L.  Ross. 

St.  Louis,  Mo. 


PUMP  VISE  JAWS. 

The  accompanying  cut  shows  a  handy  device  for  use  on  a 
milling  machine  for  slotting  pieces  such  as  shown  at  A,  and 
also  for  slotting  screw  heads.  The  vise  jaws  G  and  H  are  made 
out  of  tool  steel,  and  are  left  soft;  they  are  placed  in  a  mill- 
ing machine  vise,  and  the  piece  A  to  be  slotted  is  placed 
between  the  two  jaws,  as  shown.  The  chamber  C  is  a  cylin- 
drical hole  into  which  are  drilled  holes  from  the  side  for  the 
cylindrical  plungers  D.     The  chamber  C  is  filled  with  tallow. 


D 

3. 

Ill 

G 

H 
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Equalizing  Vise  Ja"W3. 

and,  as  the  pieces  A  are  clamped  in  between  the  plungers  D 
and  the  vise  jaw  G,  the  tallow  provides  an  equalizing  effect 
until  all  the  parts  are  held  equally  firm.  This  means  permits 
pieces  of  a  slightly  uneven  length  to  be  held  securely.  The 
plungers  D  must,  of  course,  be  a  very  good  sliding  fit  in  the 
holes  running  down  to  the  chamber  C.  The  pin  E  simply 
serves  the  purpose  of  locating  the  piece  A  by  entering  the 
hole  in  its  center.  The  holes  F  are  tapped  to  receive  screws 
holding  the  jaws  to  the  milling  machine  vise.  Pieces  E  and 
D  should  be  made  of  tool  steel  and  hardened.  When  screw 
heads  are  slotted  the  parts  K  and  L  are  used  instead  of  D 
and  E.    The  screws  are  then  held  in  the  semi-circular  grooves 
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M,  till'  iipiMatiDii  (>r  lln'  ilfvu't'  hfiiig  the  same  as  wlioii  alot- 
tlug  pieces  .1.  The  screws  /  in  the  ends  of  tlio  elicular  cham- 
ber ('  simply  serve  the  purpose  of  preventing  the  tallow  from 
escaping  at  the  ends.  S.  Oliver. 

Cirial   Harrington,  Mass, 


TO  FIND  THE  NUMBER  OF  CUTTER  FOR 
SPIRAL  GEARS. 

The  calciiliitiona  of  spiral  gearin.i;  has  l)een  fairly  well  dis- 
cussed in  these  columns,  and  many  formulas  and  time-saving 
methods  have  been  presented,  but  these  all  had  reference  to 
the  determination  of  the  dimensions  of  the  gears  themselves, 
while  the  method  of  determining  the  proi)er  cutter  to  be  used 
has  not  been  simplified. 

Angle  of  Teeth  with  Axis  of  Gear 

30       35       40       45       50        55       'iU        H.", 


tlic  gear,  and  from  this  result,  we  look  up  the  table  of  cutters, 
to  find  the  actual  number  of  cutter  to  use. 

lOach  cutter  number  covers  a  "group"  of  teeth,  as  for  exam- 
ple, No.  2  cutter  cuts  from  55  to  134  teeth  In  a  spur  gear; 
therefore,  by  plotting  a  series  of  curves,  we  can  represent  the 
group  covered  by  each  cutter,  by  the  field  between  two  of  the 
curves. 

The  accompanying  diagram  enables  one  to  determine  the 
number  of  cutter  to  mill  a  spiral  gear,  without  any  calcula- 
tion, by  simply  locating  the  point  corresponding  to  the  actual 
number  of  teeth  in  the  gear,  and  the  angle  of  the  teeth  with 
the  axis.  This  ijoint  then  falls  within  the  area  of  one  number 
of  cutter.  This  diagram,  unlike  most  diagi-ams,  gives  exact, 
and  not  approximate,  results,  because  of  the  fact  that  we  are 
dealing  with  groups  instead  of  definite 
quantities  or  amounts. 

The  writer  has  found  this  a  great 
time-saver,  and  hopes  that  it  may  be  of 
assistance  to  others. 

Elmer  G.  Eberhaedt. 
Newark,  N.  J. 


Dia^am  for  Finding  Number  of  Cutter  to  use  for  Cutting  Spiral  Gears. 

The  cutter  used  in  milling  spiral  gears  is,  of  course,  under-  knife  used 
stood  to  be  a  standard  spur  gear  cutter,  the  only  difference 
being,  that  the  number  of  the  cutter  used  to  cut  a  spur  gear 
of,  say,  thirty  teeth,  will  not  necessarily  be  the  same  number 
of  cutter  that  is  used  to  cut  a  spiral  gear  of  thirty  teeth,  it 
of  course  being  generally  known  that  the  angle  of  the  teeth 
with  the  axis  of  a  spiral  gear  is  another  factor  affecting  the 
tooth  form,  and,  therefore,  the  number  of  the  cutter.  How- 
ever, spiral  gears  are  correctly  cut  with  spur  gear  cutters,  the 
problem  being,  to  find  the  proper  number  of  cutter  to  use. 

The    selection    of   the    cutter    has    been    determined   by    the 
formula : 

N 


POCKET  KNIFE  PLANIMETER. 
The  following  application  of  the  knife 
as  a  planimeter  is  very  useful  and  ac- 
curate to  one  or  two  per  cent.  I  have 
never  seen  the  method  published,  and 
think  that  it  might  be  of  intei-est.  As 
shown  in  the  cut  below,  a  straight  line 
is  first  drawn  through  the  figure,  the 
area  of  which  is  to  be  found.  A  common 
penknife  or  jackknife,  having  at  least 
two  blades,  is  then  opened  so  that  the 
large  blade  is  entirely  open,  and  the 
small  one  perpendicular  to  it.  The  knife 
is  then  placed  on  the  paper  with  the 
plane  of  the  blades  perpendicular  to  it, 
the  small  blade  at  the  intersection  of 
the  figure  and  the  straight  line,  and  the 
large  blade  on  the  straight  line.  With 
the  left  hand  holding  the  large  blade 
lightly  against  the  paper,  the  small 
blade  point  is  made  to  follow  the  out- 
line of  the  figure  with  the  right  hand. 
When  the  starting  point  is  reached,  the 
distance  of  the  large  blade  from  the  line 
multiplied  by  the  distance  between  the 
points  of  the  knife  will  be  the  area  of 
the  figure.  H.  D. 

[The  accuracy  of  the  "hatchet" 
planimeter,  of  which  the  pocket 
in  the  form  described  is  an  example,  de- 
pends very  largely  upon  the  alignment  of  the  knife  edge 
and  the  tracing  point.  The  prolongation  of  the  axis  of  the 
blade  section  in  contact  with  the  paper  should  pass  e.xactly 
through  the  point  of  the  little  blade  used  for  tracing.  The 
ordinary  pocket  knife  seldom  fulfills  this  condition,  hence  the 
method  is  more  interesting  than  useful. — Editor.] 


SCREW  SLOTTING  FIXTURE. 

The  cut  on  next  page  shows  a  fixture  designed  to  slot  screws 
and  other  similar  articles.     The  fixture  is  to  be  used  In  con- 


T  =  - 


COS'  a 
in  which 

JV=:  actual  number  of  teeth  in  the  gear, 
a  =  angle  of  teeth  with  the  axis, 

7:=  number  of  teeth  for  which  to  select  the  cutter. 

This  number,  T.  is  sometimes  called  the  "apparent"  number 
of  teeth  in  a  spiral  gear. 

This  relatively  unimportant  operation  of  calculation  often 
Involves  more  labor  than  the  determination  of  the  pitch  diame- 
ter, etc.,  inasmuch  as  we  have  to  cube  a  cosine.  The  result^, 
moreover,  is  lo  merely  give  the  "ajijiarent"  number  of  teeth  In 


J/<(c^(nlft'y,  iV.  y. 
t78lng  a  Pocket  Knife  as  a  Planlmotor. 

nectlon  with  a  milling  machine.    At  A  and  li  are  shown  two 
rings   of  machine   steel,   case-hardened,   with   holes   drilled   on 
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their  peripheries  suitable  to  grasp  the  work  to  be  slotted. 
The  number  ot  holes  will  vary  according  to  the  speed  at 
which  the  fixture  is  run  and  the  work  being  slotted.  The 
rings  are  held  and  located  on  the  holders  C  and  D  by  screws 
and  dowel  pins  not  shown  in  the  cut.  Holder  D  is  driven  by 
means  of  a  belt  from  the  countershaft  to  grooved  pulley  E 
and  through  spur  gears  F  and  G  and  worm  and  worm-wheel 
H  and  J.  Holder  D  is  made  in  one  piece  with  the  worm-wheel 
shaft.  Holder  C  is  in  turn  driven  by  holder  D  by  means  of 
pins  K  held  in  holder  B.  Spring  L  takes  care  of  any  varia- 
tion which  may  exist  in  the  size  of  the  pieces  being  slotted. 

To  locate  and  drill  the  holes,  which  retain  the  work,  in 
rings  A  and  B.  they  are  screwed  and  doweled  on  the  holders, 
and  the  fixture  placed  on  a  drill  press  in  such  a  manner  that 
an  equal  section  of  the  hole  will  be  drilled  in  each  ring.  The 
rings  are  then  case-hardened.  For  different  pieces  of  work  it 
is  merely  necessary  to  make  different  rings  to  suit  the  con- 
ditions of  the  piece.  The  bracket  M  is  adjustable  forward 
and  backward  to  allow  different  thicknesses  of  rings  to  be 
used.  The  hole  in  bracket  M  is  bored  at  an  angle  of  2  degrees, 
and  the  plate  A  is  also  faced  off  at  the  same  angle,  so  that  it 


hardly  be  successful  in  solving  the  problems  that  constantly 
arise,  and  which  require  instant  decision,  without  a  certain 
amount  of  experience  to  back  his  judgment,  and  nothing  so 
quickly  shakes  a  man's  confidence  in  his  foreman,  as  the 
latter's  lack  of  sound  judgment.  However,  good  judgment 
and  common  sense  will  make  up  for  the  lack  of  a  vast  amount 
of  experience.  Common  sense  prevents  a  man  giving  orders 
which  are  absurd  on  the  face  of  them.  An  instance  occurred 
in  a  shop  not  long  ago  that  illustrates  this.  Some  iron  collars 
were  to  be  shrunk  onto  pins,  turned  for  the  purpose.  The 
foreman,  a  new  man,  ordered  the  pins  heated  and  driven  into 
the  collars.  As  a  result  of  this  foreman's  order  a  lot  of  pins 
were  spoiled  and  he  was  made  the  laughing  stock  of  the 
whole  shop.  It  is  needless  to  add  that  this  kind  of  a  foreman 
"lasts  quick,"  as  the  saying  is. 

As  for  tact,  it  enables  a  man  to  get  along  where  a  lack  of 
it  has  caused  strikes  and  discontent.  A  tactful  foreman  does 
not  give  orders  to  the  skilled,  high-class  mechanic  in  the 
same  tone  that  he  uses  in  ordering  about  a  lot  of  meddlesome 
boys,  or  in  telling  the  "roustabout"  to  do  a  better  job  of 
sweeping.     This  kind  of  a  foreman  studies  his  men,  studies 
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will  be  parallel  to  ring  B  at  N.  By  boring  the  hole  at  an 
angle,  it  will  be  readily  seen  that  at  the  point  0  the  space 
between  the  two  rings  is  the  greatest,  and  at  point  ^  the 
least.  In  operating  the  fixture,  it  is  placed  on  the  milling 
machine  so  that  the  slotting  saw  will  pass  directly  through 
the  center  of  the  piece,  and  directly  over  the  center  of  the 
rings.  The  fixture  is  then  started,  and  the  operator  only 
inserts  the  work  in  the  holes.  As  will  be  seen,  the  piece  is 
gripped  firmly  while  passing  under  the  saw,  and  automatically 
dropped  when  reaching  the  bottom. 

Montreal,  Canada.  Fred  R.  C.'Lbstensen. 


WHAT  A  FOREMAN  SHOULD  BE. 

A  man  may  hold  a  position  as  foreman  and  still  possess 
few  of  the  qualities  that  go  to  make  up  an  ideal  one,  and  on 
the  other  hand  a  man  may  possess  many  of  the  qualities  of 
the  ideal  foreman  and  still  remain  in  the  ranks  all  his  life. 
Luck,  push  or  pull  may  have  put  the  first  man  into  the  place, 
but  these  alone  seldom  keep  a  man  there.  On  the  other  hand, 
it  may  be  the  lack  of  push  alone  that  has  deprived  the  second 
man  of  his  birthright.  My  experience  has  been  confined 
mainly  to  machine  shops,  but  the  principal  qualities  that 
make  a  successful  machine  shop  foreman  are  the  same  that 
are  required  In  other  branches  of  business.  Leadership,  ex- 
perience, tact,  self-control,  foresight  and  system,  are  among 
the  qualities  that  should  be  present,  but  often  several  of  these 
are  absent,  and  the  man  still  counted  a  success  from  the 
employer's  point  of  view.  A  man  may  be  a  brute  to  the  men 
under  him  and  still  make  money  for  his  employers,  but  I  am 
not  going  to  discuss  this. 

In  the  first  place  a  foreman,  as  the  word  implies,  should  be 
a  leader,  that  is,  a  man  who  naturally  leads  others,  and  In 
this  connection  a  good  physique  is  a  great  aid,  though  not 
always   a   necessity;    then   comes  experience,   for  a   man   can 


their  little  weaknesses  and  pet  ideas.  One  man  he  asks  about 
the  ball  score  and  another  if  he  has  read  that  piece  in  the 
last  magazine  about  hardening  steel.  A  certain  man,  or  two, 
gets  all  the  particular  jobs,  while  another  who  likes  brass 
worK  is  given  the  preference  in  goods  of  that  class  whenever 
possible.  Thus  it  goes  all  through  the  shop,  placing  work 
where  it  will  be  done  the  quickest  and  best,  and  keeping  the 
human  machinery  oiled  as  well  as  the  other  kind.  In  order 
to  get  the  best  results  from  his  men,  a  foreman  must  not 
only  command  their  respect  in  regard  to  his  judgment,  but 
also  as  to  his  personal  habits.  A  dirty,  slovenly,  drunken 
boss,  no  matter  how  good  a  mechanic,  cannot  hold  the  respect 
of  his  men,  and  the  shop  will  reflect  his  personal  habits. 

Again,  in  order  to  keep  the  shop  going  so  that  no  time  Is 
wasted,  he  must  plan  ahead.  He  must  keep  watch  of  his  men 
and  calculate  accurately  when  a  certain  man  will  finish  a 
given  job  and  have  another  ready  for  him.  He  must  watch 
his  supply  of  material  and  order  more,  in  good  season,  mak- 
ing ample  allowance  for  delays  in  the  order  department  both 
of  his  own  shop  and  the  one  from  which  it  is  purchased,  as 
well  as  for  the  time  required  in  transit.  All  these  things  he 
must  keep  in  mind,  ana  look  ahead  as  an  engineer  glances 
along  the  track  to  see  if  all  is  clear.  Added  to  all  this  he 
must  use  system.  He  must  have  his  machines  grouped  so 
that  the  work  can  travel  from  one  to  the  other  with  the  least 
Iiossible  difficulty  in  handling.  He  must  have  things  so 
arranged  that  a  record  is  kept  of  the  original  cost  of  a  piece 
of  work,  and  the  amount  of  time  that  was  taken  to  machine 
it,  fit  it,  and  put  it  in  place.  He  must  see  that  the  machines 
are  kept  in  repair,  and  that  the  workmen  do  not  abuse  them. 
He  must  have  a  system  of  inspection  in  order  to  know  whether 
the  work  is  properly  done.  He  must  have  system  in  every- 
thing; if  he  doesn't,  he  is  missing  one  of  the  greatest  aids  to 
success. 
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Briefly  sialcil,  tlio  idi'iil  I'ort'iuiui  is  mu'  wlu)  ncls  all  that 
Is  possUile  out  of  his  lutii,  keeps  them  cuiileuleil  and  at 
the  same  time  turns  out  the  product  of  his  machines  at  the 
lowest  possible  cost.  The  nearer  a  foreman  comes  to  this 
descriptiou,  the  wore  valuable  he  is,  and  the  further  from 
It,  the  less  he  Is  worth.  E.  Viall. 

Decatur,  111. 


TOOLS  FOR  MOTOR  CAR  CYLINDER  BORING. 

The  set  of  tools  shown  in  the  accompanying  illustratidus  is 
used  in  a  horizontal  boring  machine  for  motor  car  cylinder 
boring.  These  tools  were  designed  by  the  superintendent  of 
a  large  motor  car  factory  in  England.  In  Fig.  1  is  shown  a 
device  for  boring  the  two  cylinders  of  an  engine  at  one  setting. 
A  6-pitch  gear  is  mounted  on  the  flange  of  the  boring  machine 
spindle.  This  gear  meshes  into  gears  on  the  spindles  of  the 
boring  fixture.  The  spindles  run  in  phosphor-bronze  bush- 
ings, and   the  thrust  is  taken  at   the   end   by   a   Ijall    l)earing. 


MachmEry,S.  F. 

Fig.  1.    Device  for  Boring  Two  Cylinders  at  One  Setting. 

The  fixture  has  slots  cut  through  at  the  front  end  to  facilitate 
the  removal  of  cutters,  etc.  This  permits  the  spindle  to  be 
solid  back  of  the  hole  tor  the  taper  shank  of  the  tools  used. 
The  front  end  of  the  spindle  bearing  is  tapered,  and  the  back 
bearing  is  parallel.  The  fixture  is  held  to  the  boring  machine 
by  straps.  In  Fig.  2  is  shown  the  boring  head.  This  has  a 
tapered  hole  for  the  arbor,  tapering  %  inch  per  foot.  The  rear 
end  of  the  head  is  slotted  for  a  key  drive,  and  the  front  end 
is  counterbored  and  a  collar  is  placed  in  the  recess  secured 
to  the  arbor  by  a  collar-head  screw.  This  makes  a  firm  and 
strong  drive.     Three  Novo  steel  cutters  are  used  in  the  head 


3  TOOLS  EQUALLY 
SPACED  120* 


Fig.  2.    Boring  Head. 

and  are  spaced  120  degrees  apart,  but  are  placed  on  two  dif- 
fci-ent  centers  in  order  not  to  weaken  the  head  too  much.  The 
cutters  are  adjusted  by  small  headless  setscrews  and  are 
clamped  in  place  by  '%-inch  square  head  screws,  as  shown. 
Two  cuts  are  taken  through  the  cylinders,  the  chips  being 
blown  out  by  compressed  air. 

In  Fig.  3  is  shown  a  facing  tool  holder.  The  facing  tools 
ai-e  subjected  to  very  heavy  duty  and  must  be  held  steadily. 
The  hole  in  this  holder  is  straight.  On  one  end  it  is  slightly 
countersunk  on  a  4.5-degree  taper,  and  on  the  other  side 
recessed  to  a  2-inch  diameter  for  the  spindle  flange.  Two 
keys  are  inserted  into  keyways  on  the  spindle  flange,  making 
a  positive  drive.  Flat  tools  of  high  siieed  steel  are  fitted 
into  the  slots  in  the  head  and  are  countersunlc  for  the  binding 
screws,  so  that  when  the  screws  ai'e  tightened,  the  cutters  are 
brought  down  tightly  against  the  back  of  the  holders.  These 
tools  are  nicked  on  the  cutting  edge  in  order  to  break  up  the 
ehips.    A  steady  rest  which  is  used  when  facing  the  cylinders 


is  sJKiwii  ill  I'Mk.  I.  'I'lie  l-Ji-iiicii  diameter  passes  through  the 
hole  in  the  facing  tool  holder,  and  the  'fi-inch  threaded  part 
on  the  end  si'rews  Into  a  threaded  hole  in  the  spindle.  The 
■Ifi-degree  beveled  face  bears  ii|)  against  the  4G-degree  counter- 
sink, just  mentioned,  in  the  facing  tool  holder,  and  forces  this 


Facing  Tool  Holder. 

holder  up  against  the  flange  of  the  spindle  nose.  The  steady 
rest  proper  is  made  of  cast  iron  and  turned  0.002  inch  smaller 
than  the  diameter  of  the  cylinder.  A  felt  washer  is  placed 
behind  the  cylindrical  rest  to  permit  it  to  give  slightly. 

In  Fig.  5  is  shown  a  valve  boring  and  facing  tool.  The 
cutters  for  this  are  circular  and  keyed  to  the  arbor.  The 
pilot  at  the  end  enters  into  the  hole  already  drilled  for  the 
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Fig.  4.    Steady  Rest  used  when  Facing  Cylinders. 

valve  spindle.  In  order  to  save  space  the  end  cutter  is  also 
made  to  act  as  a  nut,  and  gashed  for  a  spanner  wrench.  Two 
cutters  are  used  for  finishing  the  bore,  one  roughing  and  one 
finishing. 

In  Fig.  6  is  shown  a  recessing  tool  which  is  used  for  recess- 
ing the  groove  shown  at  A  in  Fig.  7.  A  heavy  center  spindle 
which  has  a  keyway  and  key  in  its  upper  portion,  and  then 
turned  down  to  a  smaller  diameter,  is  milled  at  the  lower  end 


A        3" 


r  -InV  ->^^l-X--i^  -JiM^  -i(^ 


A 

B 

C 

ROUGH  CUTTERS 
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Fig.  5.    Valve  Boring  and  Facing  Tool. 

for  a  tool  J5,  which  is  made  of  high  speed  steel  and  formed  to 
the  shape  required.  This  tool  is  drilled  for  pivot  F  and 
slotted  for  pin  E,  which  latter  is  milled  flat  on  the  sides.  The 
stud  E  moves  endwise  in  the  slot  in  T>  until  collar  li.  which 
acts  as  stop,  conies  up  against  bushing  C.  This  bushing  guides 
the  tool  and  spindle  in  the  cylinder  and  is  beveled  at  the  end 
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so  as  to  easily  enter  the  hole.  The  spring  inside  ot  the  bush- 
ing allows  the  cutter  to  recede  when  the  arbor  is  removed 
from  the  cj'linder.  Borer. 


R.  S.'S  PERPETUAL  MOTION  EXPOSED. 

In  the  July  issue  of  Machinery,  R.  S.  claims  to  have  solved 
the  problem  of  perpetual  motion,  but  I  regret  to  say  that 
although  it  may  prove  financially  a  success — people  have  been 
known  to  subscribe  for  stock  in  things  lots  more  foolish  than 
this — his  device  will  not  be  the  motive  power  for  very  many 
factories,  for  the  simple  reason  that  it  will  not  work.  While 
it  is  one  of  the  best  perpetual  motion  devices  on  the  market, 
it  is  easy  enough  to  prove  that  there'  will  neither  be  a  per- 
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Fig.  6.    Recessing  Tool. 

petual  motion,  nor  even  a  temporary  motion,  except  it  caused 
by  outside  forces.  This,  of  course,  we  all  know,  but  an 
explanation  why  R.  S.'s  machine  does  not  work  may  neverthe- 
less be  in  place. 

The  explanation  is  simply  this,  that  the  work  performed  by 
the  device  when  the  leaden  weights  fall  down  and  pull  out 
the  bags,  thereby  pushing  the  water  aside,  equals  the  work 
afterward  done  by  the  water  on  the  bags.  The  water  cannot 
be  displaced  without  expenditure  of  energy,  and  the  apparent 
gain  of  energy,  as  explained  by  R.  S.,  is  exactly  equalized 
by  the  loss  of  energy  due  to  displacing  the  water  when  the 
leaden  weights  pull  out  the  bags.  This  can  be  exemplified  by 
referring  to  the  action  of  a  cylinder 
in  a  piston  under  analogous  cir- 
cumstances. Suppose  a  piston  and 
a  cylinder  of  the  same  specific  grav- 
ity as  water  were  submerged  in 
water  to  a  depth  of  10  feet.  As- 
sume the  area  of  the  piston  to  be 
4. 60S  square  inches.  Then,  a  six- 
inch  movement  of  the  piston  will 
jftai«T,..vr.  displace  27.648  cubic  inches  of 
Fig  7.  «ater,    which    weighs    one    pound, 

taking  the  weight  of  water  to  be  62.5  pounds  per  cubic 
foot.  At  a  depth  of  10  feet  the  hydraulic  pressure  will 
be  4.34  pounds  per  square  inch.  Consequently,  the  work 
done  in  pulling  out  the  piston  six  inches  and  displacing  one 
pound  of  water  will  be: 

4.34  X  4.608  X  6/12  =  10  foot-pounds. 
The  piston  and  cylinder  have,  however,  acquired  a  buoy- 
ancy of  one  pound,  and  in  traversing  10  feet  to  the  surface 
the  work  of  lifting  would  be  equal  to  10  foot-pounds,  or  the 
exact  equivalent  of  the  work  required  to  pull  out  the  piston 
and  create  the  buoyancy  effect.  X.  Meyer. 

New  York. 


INTERCHANGEABLE  JIGS  FOR  DRILLING 
COLLARS. 

The  article  in  the  June  issue  of  machinery  by  Geo.  T.  Coles 
regarding  the  making  of  collars  under  the  steam  hammer, 
reminded  me  of  the  methods  I  adopted  in  the  machine  shop 
some  time  ago  to  reduce  the  cost  and  increase  the  output  of 
a  variety  of  sizes  of  collars.  These  collars  are  made  of 
annealed  tool  steel  in  sizes  varying  in  thickness  as  well  as  in 
diameter  and  size  of  hole.  They  are  cut  off  on  a  cold  saw  by 
a  boy  who  attends  three  machines.  They  were  previously 
made  from  the  bar  in  a  monitor  lathe,  and  the  cost  was  far 
in  excess  of  what  it  ought  to  be.  '  Having  a  three-spindle 
gang  drill  in  the  shop,  which  was  idle  part  of  the  time,  I 
therefore  decided  to  make  use  of  it  in  the  production  of  these 
collars.     Four  jigs  like  the  one  shown  in  the  cut  were  made. 


They  were  made  to  take  any  diameter  or  thickness  of  collars 
within  their  range.  The  body  of  the  jig  is  a  square  block  of 
steel,  with  the  hole  to  receive  the  collars  exactly  in  the  cen- 
ter. The  lower  end  Is  threaded  left-hand  to  receive  piece  B, 
which  has  a  square  hole  in  the  center  to  receive  wrench  C. 
The  ring  2>  is  bored  taper,  and  fits  the  collar  operated  upon 
at  the  top  end  only,  so  that  the  collars  will  drop  out  of  the 
jig  easily.  The  rings  are  made  to  fit  collars  of  different  diam- 
eters, and  are  just  an  easy  drive  fit  in  A.  the  body  ot  the  jig. 
They  are  driven  out  with  a  soft  punch  through  holes  E  in 
piece  A.  Drill  bushings  F  are  also  interchangeable.  Piece  G 
is  a  distance  piece  used  when  drilling  thin  collars  in  order 
to  avoid  screwing  piece  B  into  the  jig  too  far.  It  is  apparent 
from  the  cut  that  these  pieces  are  made  to  fit  the  collar  at 
one  end,  and  beveled  at  the  other  to  center  in  piece  B.  The 
reason  piece  B  is  threaded  left-hand  is  as  follows:  If  the 
collar  operated  upon  should  turn  in  the  jig.  the  piece  B,  ta'-- 
ing  the  thrust,  would  also  turn,  and  being  threaded  left-hand 
would  thereby  tighten  the  collar  in  the  jig.  Piece  H  is  a 
channel  iron  the  function  of  which  is  to  hold  the  jigs  while  re- 
filling.    In  operation,  one  of  the  jigs  is  placed  upon  the  drill 
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Jig  for  Drilling  CoUars. 

press  table  under  each  spindle  between  flat  strips  /,  which  keep 
the  jigs  from  turning,  at  the  same  time  leaving  them  free  to 
be  removed  for  refilling.  It  will  be  seen  that  by  having  four 
jigs,  and  a  three-spindle  machine,  by  timing  them  so  that 
they  will  finish  the  holes  one  after  the  other,  it  will  give 
plenty  of  time  to  refill  the  fourth  jig,  and  thereby,  with  an 
extra  drill  or  two,  kept  sharpened  by  the  tool  grinder,  the 
machine  may  be  kept  in  constant  operation.  This  machine  is 
equipped  with  a  pump  keeping  a  constant  flow  of  cutting  fluid 
on  the  drills.  As  this  machine  is  also  handled  by  compara- 
tively cheap  labor,  a  saving  of  almost  400  per  cent  was  shown 
by  actual  test.  C.  G.  H. 


SOME  AUTOMOBILE  FACTORY  "WRINKLES. 

A  simple  and  effective  method  of  finishing  the  big  end  bear- 
ings of  the  connecting-rods  of  gasoline  automobile  motors  is 
in  use  at  the  factory  of  the  Locomobile  Company  ot  America, 
at  Bridgeport,  Conn.  The  rods,  which  are  ot  drop-forged 
steel,  heat-treated,  are  bushed  at  the  wrist-pin  ends  with 
solid  bushings  of  hardened  steel  and  the  split  big  ends  are 
lined  with  Parsons'  white  brass.  Heretofore  the  custom  at 
this  factory  has  been  to  bore  the  big  end  bearings  as  accur- 
ately as  possible  in  special  boring  machines  and  then  fit  each 
to  its  individual  crank-pin  by  hand,  with  the  aid  of  the 
scraper.  The  new  method,  which  saves  time  in  turning  out  the 
work  and  also  makes  a  better  job.  consists  in  boring  the  bear- 
ing a  few  thousandths  small,  and  then  forcing  through  it  a 
tapered  mandrel  of  hardened  and  highly  finished  steel,  the 
largest  part  of  the  mandrel  being  of  course  of  the  size  re- 
quired   for    the    finished    bearing.      The    mandrel    is    forced 
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tluou^li  llu'  ln-ariui;  l)y  humus  of  a  lunul-prt'ss  wlio.sf  iiluiint'r 
Is  depressed  and  raised  li>  a  laekandplnion  arransement, 
worked  through  a  ratchet  by  a  hand  lever.  The  mandrel  Is 
passed  through  twice,  from  opposite  sides  of  the  rod.  At  the 
completion  of  the  operation  the  metal  is  somewhat  com- 
pressed near  the  surface  and  is  very  highly  polished,  having 
n  glaze  such  as  it  would  ac(iuire  after  running  for  some  time 
in  actual  service  under  favorable  conditions.  The  bearing  is 
a  very  good  lit  on  its  crank-pin,  and  no  hand  fitting  whatever 
Is  required,  so  that  the  polished  surface  is  not  broken.  The 
compression  of  the  metal,  together  with  the  glaze  on  Its  sur- 
face, apparently  Increases  Its  ability  to  resist  wear.  Pre- 
liminary tests  showed  that  bearings  finished  in  this  way 
would  wear  considerably  less  than  carefully  hand-fitted  bear- 
ings run  under  exactly  similar  conditions.  Of  course  the 
crank-pins  must  be  very  accurately  finislied,  or  the  accuracy 
and  high  finish  of  the  bearings  will  be  of  little  benefit.  Pre- 
parations are  being  made  to  finish  the 
main  bearings  of  the  crank-shafts  in  the 
same  way. 

At  the  same  factory  the  Idea  of  giving 
new  parts  the  same  finish  that  is  ac- 
quired by  running  under  proper  condi- 
tions is  carried  out  in  finishing  the  pis- 
ton rings,  which  in  a  liigh-corapression 
gasoline  engine  must  be  as  well  fitted  as 
possible.  After  being  finished  on  grind- 
ing machines,  the  rings  are  put  into  a 
holder  which  corresponds  to  the  piston 
and  holds  the  rings  just  as  a  piston  does, 
and  this  Is  worked  to  and  fro  in  a  cast- 
iron  tube  bored  and  finished  exactly  the 
same  as  a  cylinder  of  the  motor,  a  small 
quantity  of  a  fine  abrasive  substance 
being  employed.  The  rings  so  finished 
bear  all  round  when  placed  in  their  own 
cylinders,  and  also  bear  right  across  from 
edge  to  edge.  The  piston  Is  tight  from 
the  first,  and  wears  very  well.  Of  course 
the  tubes  used  In  the  finishing  process 
are  subjected  to  considerable  wear  and 
must  be  renewed  frequently;  but  this  is  found  to  be 
unimportant  detail  as  compared  with  the  excellent 
obtained  Ijy  the  employment  of  the  process. 

An  interesting  detail,  which  would  probably  not  present  it- 
self to  the  mind  of  the  avei-age  man.  Is  that  piston  rings,  after 
being  ground  on  a  magnetic  chuck — a  very  widely  used  method 
in  automobile  shops — are  more  or  Itss  highly  magnetized,  and 
if  allowed  to  go  Into  the  engine  in  this  condition  they  will 
attract  and  retain  any  small  particles  of  iron  or  steel  that  come 
near  them,  with  unfavorable  results  in  the  matter  of  wear. 
Consequently  it  has  been  found  necessary.  In  the  factory  In 
question,  to  Install  a  demagnetizing  apparatus  which  effectu- 
ally removes  this  cause  of  trouble.  Homer  Greene. 


sliowM  liy  tlu'  dotted  lines,  wilhoul  moving  Ihr  licll  sliiftef 
lingiT.s  on  that  bar.  When  the  shifter  levi'r  is  returned  to 
the  central  position,  It  shifts  the  belt  of  the  Ijar,  nearest  to 
the  oi)erator,  to  the  loose  pulley,  because  the  pin  Is  now 
working  In  the  vertical  slot.  Continued  motion  of  the  lever 
to  the  left  will  cause  the  same  operation  lo  lir  repeated  with 
the  other  shifter  bar.  Stops  in  the  left  hand  portion  of  the 
l)ars  keep  them  from  moving  too  far  to  the  right  or  left. 
This  shifter  has  been  working  In  the  shop  where  it  was 
made  for  some  time,  and  has  not  given  any  trouble. 

Norristown,  Pa.  William  L.  Ambleb. 


OBTAINING  ANGULAR  MOVEMENTS  WITH 
THE  INDEXING  HEAD. 

In  the  February,  1UU7,  issue  of  M/Vctiinkiiy  aijpeared  a  table 
giving  the  movements  of  the  indexing  head  of  a  milling  ma- 
chine for  a  series  of  angular  measurements  in  degrees.     The 


a  very 
results 


SHIFTING  TWO  BELTS  WITH  ONE  LEVER. 
The  cut  herewith  shows  a  design  for  shifting  two  belts 
with  one  lever,  which  I  think  might  be  of  Interest  to  some 
of  the  readers  of  Machinery.  The  belt  shifter  fingers  A  are 
l)0lted  to  the  sliding  bars  B.  These  bars  are  carried  in  the 
supports  C.  The  bars  have  notches  cut  in  one  end.  These 
notches  are  faced  with  the  steel  shoe  D.  The  notches  fit 
over  corresponding  wedge  shaped  blocks  in  the  right-hand 
support,  and  are  held  down  on  them  by  the  spiral  springs  E. 
The  shifter  lever  of  the  machine  is  between  the  two  sliding 
bars  and  carries  a  pin  that  works  in  a  slot  in  the  sliding 
l)ars.  The  bars  are  strengthened  by  the  steel  plates  in  their 
middle  jwrtion  as  shown.  The  action  of  the  device  is  as 
follows.  Wlien  the  shifter  lever  E  of  the  machine  is  in  the 
position  sliown,  both  belts  are  on  the  loose  pulleys.  If  the 
h>ver  Is  moved  to  the  right,  the  sliding  bar  nearest  to  the 
operator  moves  to  the  right,  and  the  notches  ride  up  on  the 
wedge  shaped  blocks,  lifting  one  end  and  causing  the  pin  in 
the  shifter  lever  to  slide  Into  the  vertical  slot  in  the  bar.  In 
the  meantime  the  pin  on  the  opposite  side  of  the  shifter 
lever    has    moved    through    the    horizoiilal    slot    in    tliat    bar. 


Arrangement  for  Shifting  Two  Belts  -with  One  Lever. 

explanation  of  how  to  obtain  the  movement  corresponding  to 
a  certain  number  of  degrees  did  not  seem  as  plain  to  me  as 
it  could  have  been  made.  I  therefore  present  the  following, 
in  order  to  make  the  relationship  between  the  movements  of 
the  index  head  and  the  angular  movements  as  clear  as  possible. 

As  a  matter  of  fact,  we  can  obtain  in  the  first  place  any 
movement  in  whole  degrees,  since  the  indexing  of  360  is  ob- 
tainable by  simple  plain  Indexing  on  any  of  the  standard 
heads.  This  division  is  made  by  taking  two  holes  in  an  18-hoIe 
circle.  Should  It  be  desired  to  index,  say,  27  degrees,  we  would 
multiply  27  by  2  and  obtain  the  number  of  holes  necessary  for 
such  a  movement.  As'  54  Is  a  greater  number  than  the  number 
of  holes  in  the  circle,  we  would  have  as  the  movement  of  the 
index  crank  54/18  =:  3  turns  to  make  a  27  degrees  division  or 
indexing.  Half  degrees  are  obviously  obtainable  from  the 
same  source;  as  it  requires  a  two-hole  movement  for  a  whole 
degree.  It  would  be  necessary  to  make  but  a  one-hole  move- 
ment to  obtain  the  half  degree.  By  substituting  the  27-hole 
circle  we  may  obtain  a  division  of  20  minutes  for  a  movement 
of  each  hole.  Any  row  of  holes  that  is  divisible  by  9  will  give 
divisions  of  degrees  and  fractions  thereof.  Thus  a  54-hole 
circle  will  give  divisions  as  low  as  10  minutes  or  one-sixth  of 
a  degree.  This  plate  is  furnished  on  some  heads.  By  means 
of  the  differential  index  we  may  still  further  split  up  the 
fractions  of  a  degree,  but  quarters  or  sixths  of  a  degree  are 
pretty  close,  and  should  be  fine  enough  for  even  the  closest 
jig  work.  Of  course  there  are  some  jobs  that  one  would  en- 
counter that  might  possibly  call  for  much  finer  divisions,  but 
they  would  then  have  to  be  accomplished  by  some  other  means 
than  the  one  just  considered.  The  above  is  by  no  means  new, 
but  was  suggested  by  the  table  mentioned  above. 

The  universal  milling  machine  has  become  quite  a  factor  in 
tlie  production  of  small  jig  work,  and  is  very  handy  on  such 
work.  When  properly  adjusted  and  carefully  used,  very  ac- 
cuiale    results   may   be   obtained    by   its   use.      However,   good 
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results  must  not  be  assumed  to  be  possible  from  a  machine 
that  has  been  abused,  and  which  is  out  of  true;  nevertheless. 
many  unreasonable  people  think  that  they  ought  to  be  able 
to  do  so.  Then,  again,  what  is  the  limit  that  we  may  put  on 
the  accuracy  of  such  machines?  They  are  certainly  far  fro  n 
being  perfect  even  when  just  out  of  the  inspector's  hands. 
There  is  a  tendency  for  some  fussy  individuals  to  split  thou- 
sandths to  an  exaggerated  degree  even  in  the  plain  machines 
used  in  manufacturing.  This  is  wandering  some  from  my 
original  topic,  but  it  may  be  well  worth  saying. 

Hyde  Park,  Mass.  John  Edgar. 


INEXPENSIVE  TOOLS  WITH  INSERTED  HIGH- 
SPEED CUTTERS. 

We  are  at  the  present  time  in  need  of  cutting  tools  out  of 
high  speed  steel,  and  we  would  make  them  of  this  material  if 
the  price  of  the  steel  were  not  prohibitive  in  a  good  many 
cases.  To  overcome  the  objection  of  cost  I  have  adopted  a 
principle  by  means  of  which  high  speed  tools  can  be  made  at 
a  small  fraction  of  the  cost  of  solid  tools.  The  principle  is 
plainly  shown  in  the  cut,  in  which  A  is  the  body  of  a  four- 
lip  drill,  made  out  of  soft  steel,  and  B.  half-round  disks 
inserted  at  the  end  of  the  flutes  for  cutters.  The  manner  of 
inserting  the  blades  is  similar  in  principle  to  the  Woodruff 
key  system.  The  cutters  B  are  cut  off  from  round  high  speed 
steel  bars,  which  have  been  turned  to  the  exact  diameter  of 
the  cutter,  and  are  then  split  in  halves  with  a  hacksaw  because 
of  the  stock  saved  by  using  this  tool  in  preference  to  a  saw 
in  a  milling  machine.  The  cutters  must  be  made  to  fit  close 
in  the  milled  slots,  and  for  iinal  binding  a  notch  C  is  filed 
lengthwise  in  the  cutters  about  the  same  height,  or  slightly 
below,  the  outside  diameter  of  the  body  A.  When  the  cut- 
ters are  hardened  and  driven  home,  the  soft  metal  of  the 
body  A  is  forced  into  the  notch  C. 

The  grinding  and  relieving  is  made  in  the  same  way  as 
with  a  solid  drill.  When  the  cutters  are  ground  back  to 
about  the  distance  shown  by  the  dotted  lines  at  D,  the  cutters 
are  driven  out  and  new  ones  inserted.  This  drill  answers 
admirably    for    turret    work    where    a    boring    tool    follows 


Inexpensive  Inserted  Blade  Four-flute  Drill. 

for  truing  up  the  hole.  For  drill-press  work  another  set  of 
cutters  can  be  set  In  back  of  the  first  set,  so  that  when  the 
first  set  of  cutters  is  partly  ground  away,  the  second  set  will 
steady  the  drill.  The  same  principle  applied  to  a  boring  bar 
has  several  advantages,  as  there  can  be  more  than  two  cut- 
ting points  put  in  the  bar  without  materially  weakening 
the  bar,  as  Is  usually  the  case  in  small  bars  with  the  cus- 
tomary flat  cutter  and  a  slot  through  the  bar.  Coarser  feed 
can  then  be  used  than  with  a  two-point  cutter.  Another  ad- 
vantage Is  that  on  account  of  the  small  size  of  the  cutters,  it 
is  possible  to  harden  them  very  hard  without  risk  of  break- 
age, which  would  hardlj'  be  possible  with  drills  of  the  larger 
sizes.  The  tools  mentioned  have  been  made,  and  have  given 
perfect  satisfaction,  and  there  is  no  reason  why  this  principle 
can  not  be  applied  to  numerous  other  tools  such  as  counter- 
bores,  milling  cutters,  and  large  reamers. 

Lawrence,  Mass.  Cii.\ri-es  Tiiiel. 

FIXTURE  FOR  PLANING  CONCAVE  TAPERS. 

Some  time  ago  we  had  to  make  a  number  of  semi-circular 
concave  steel  pieces  as  shown  in  Fig.  1,  as  well  as  quarter- 
circular  concave  pieces.  These  pieces  were  to  be  made  so 
that  if  four  quarter-circular  or  two  semi-circular  pieces  were 
l)Ut  together,  they  would  form  a  round  taper  hole,  the  large 
end  of  which  was  to  be  1%  inch  in  diameter,  and  the  small 
end  "['s  inch  in  diameter.  The  extreme  length  of  these  pieces 
was   32    Inches.     They   had   to   be   made    very   accurate,   and 


when  put  together  must  show  a  good  fit  on  a  tapered  arbor. 
In  order  to  plane  these  pieces  a  simple  fixture  was  made,  as 
shown  in  Fig.  2.  The  body  of  the  device  was  a  casting  40 
inches  long  and  414  inches  wide  with  two  ribs  BB  and  up- 
rights C  C  at  the  ends.  In  these  uprights  two  vertical  T-slots 
were  cored.  The  body  was  planed  on  the  bottom  between  the 
ribs,  and  a  number  of  holes  drilled  and  tapped  in  the  ribs 
for  set  screws  to  hold  the  work  to  be  planed.  Two  1-inch 
T-bolts  with  heads  to  fit  in  the  T-slots  D  D  were  turned 
and  threaded.  The  bolts  were  provided  with  very  large  cen- 
ters in  the  threaded  ends.  These  bolts  were  placed  in  the 
T-slots,  a  heavy  washer  slipped  on,  and  the  whole  fastened 
by  a  nut.  The  steel  pieces  to  be  planed  concave  were  now 
marked  on  the  ends  with  their  respective  radii,  and  fastened 
by  means  of  set  screws  in  the  fixture.  The  dividing  heads 
were  placed  on  the  planer  bed  with  the  fixture  between  cen- 
ters, the  centers  of  the  dividing  head  entering  into  the  cen- 
ters of  the  T-bolts.  Then  the  fixture  was  adjusted  between 
the  centers.  The  T-bolts  were  set  so  that  when  the  fixture 
was  swung  around,  the  radii  at  both  the  large  and  small  ends 
would  conform  with  the  surface  gage  needle.     The  nuts  and 
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Fixture  for  Planing  Concave  Tapers. 


T-bolts  were  then  tightened.  Now  the  end  of  the  large  radius 
was  raised  to  the  amount  of  the  difference  between  the  small 
and  large  radius,  by  adjusting  the  foot-stock  end  of  the  divid- 
ing head,  and  the  work  was  ready  to  be  planed.  It  will  be 
seen  that  when  turning  the  work  between  the  centers,  very 
accurate  work  could  be  done,  and  almost  any  taper  within  the 
range  of  the  fixture  could  be  planed.  For  final  finish  in  this 
particular  case  the  planed  pieces  were  only  rubbed  with  emery 
cloth,  and  when  the  pieces  were  put  together  and  the  tapered 
mandrel  put  in,  they  showed  as  good  a  fit  as  could  be  wished 
for.  The  fixture  was  Inexpensive,  and  could  be  utilized  for  a 
goou  many  other  purposes.  JiiLios  F.  A.  VoGT. 

Buffalo,  N.  Y. 

SIMPLE  PATTERN  SHOP  TOOL. 

In  most  every  pattern-shop  there  is  more  or  less  repairing 
and  altering  on  old  patterns,  and  to  the  average  mechanic  it 
is  not  very  pleasant  work  on  account  of  the  destructive  action 
on  the  tools.  Turning  an  old  pattern  that  Is  full  of  sand  is 
one  of  the  many  disgusting  jobs  that  come  up.  It  is  almost 
impossible  to  get  a  turning  tool  that  will  remove  the  surface 
or,  as  I  might  call  it,  the  scale.     For  this  class  of  turning  I 


Simple  Pattern  Shop  Tool. 

have  two  turning  tools,  made  right  and  left,  from  flat,  single 
cut  files.  The  end  is  ground  at  right  angles  to  the  cut  or 
tooth  of  the  file,  as  shown  in  the  cut.  care  being  taken  so  as 
not  to  draw  the  temper  in  grinding.  An  old  file  will  answer 
the  purpose,  but  a  new  file  is  worth  half  a  dozen  old  ones. 
Pattern-makers  and  millrights  know  what  a  job  it  is  to  turn 
an  old  or  new  split  wood  pulley.  This  tool  will  do  the  job 
easily.  Millwright. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

CoQtrlbutloiiM  of  klnka,  devices  tind  niethodaof  doing  work  are  flollolted   Tor 

Ihts  colimm.    Write  on  one  atdo  of  the  paper  only  (ind 

send  sketches  when  necessary. 

CUTTING  FIBER. 
In  a  uumber  of  factories  where  I  have  been  oinployod, 
fiber  was  used  in  the  manufacture,  and  the  cuttluR  was  done 
In  the  iiattern-shop.  either  on  the  band  saw  or  circular  saw, 
dostrojins  the  cutting  edge  in  a  very  short  time.  U  rotary 
shears  are  at  hand  the  work  of  cutting  fiber  into  strips  of 
any  length  and  width  can  be  done  with  ease,  and  accurately 
as  to  measurements,  without  in  the  least  injuring  the  cutters. 
The  edges  are  left  clean  as  if  cut  with  a  sharp  tool.  A 
liat tern-maker  will  excuse  a  nail  cut  into  once  in  a  while, 
but   never  the  cutting  of  fiber.  P.  M. 


TO  PREVENT  LEAD  PENCIL  FROM  BREAKING. 
A   small   shell   partly   filled   with   a  piece   of  lead,   steel   or 
shot,  and  forced  on  the  end  of  a  drawing  pencil,  may  appear 


JVadiinery,  .V  K. 


to  lie  a  queer  contrivance;  but  this  end  being  the  heaviest 
will  naturally  fall  to  the  floor  first,  and  will  prevent  the  lead 
from   breaking.  Gordo.n'    F.   Monaiian. 

Bridgeport,  Conn. 


INSIDE  MICROMETER  FOB  SETTING  CALIPERS. 

The  cut  herewith  shows  an  appli- 
cation of  inside  micrometers  which 
is  very  handy.  The  hole  for  the 
scriber  in  the  scriber  clamp  of  a 
surface  gage  is  reamed  out  to  fit 
the  rods  used  with  inside  microme- 
ters. This  forms  a  convenient 
holder  for  the  micrometer  when 
used  for  setting  outside  calipers  to 
it.  The  calipers  can  be  set  easily 
and  accurately  at  the  same  time, 
and  where  extreme  accuracy  is  not 
necessary  this  arrangement  is  more 
handy  than  that  of  using  large- 
sized  micrometers.  The  writer  has 
found  that  an  accuracy  of  within 
one-quarter  of  0.001  inch  is  obtain- 
able in  this  way.  Mistakes,  in 
fact,  are  more  easily  guarded 
against  than  is  the  case  when  using 
the    micrometers   directly. 

SiKIUS. 
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GRADUATED  STOP-COCK  FOR  OIL. 

Having  much   fine   planing   to   do   on   llie   milling  machine, 

for  which  a  very  close  regulation   oil  was  necessary,  one  of 

our    fellows    conceived    the    idea    of    the    graduated    oil-cock, 

shown   in   the  cut,   which   enabled   him   to   regulate   the   flow 


very  closely  and  without  the  usual  "turn  and  try."  As  the 
nature  of  the  work  was  such  that  he  could  only  continue  at 
it  intermittently,  he  would  close  the  cock  entirely  when 
necessary  to  stop,  and  upon  resuming  would  open  it  full  for 
an  instant  to  fill  that  portion  of  the  pipe  between  the  cock 
and  outer  end,  and  then  turn  to  that  gi-aduation,  which  he 
would  remember  had  before  given  the  proper  flow. 

Springfield,  Ohio.  A.  B.  CliniSTMAN. 


TOOL  FOR  SHAPING  WAX  FILLETS. 
In  the  cut  is  sliowu  a  wax  fillet  tool  that  shapes  the  wax 
to  a  correct  fillet  instead  of  round  as  in  all  others  that  I 
have  seen  or  read  of.  The  brass  tube  is  lVix8  inches, 
threaded  at  one  end  to  receive  a  brass  plug.  This  plug  has 
a  dovetail  ciil    in   il,  as  shown   in   tlie  detailed  view.     In   this 
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THROUGH    PLUG 

dovetail  may  be  fitttd  brass  plates,  as  many  as  are  required 
for  the  various  sizes  of  fillets.  These  are  cut  out  as  shown 
at  A.  By  placing  the  fillet  plate  required  in  the  brass  plug, 
and  heating  the  tube  in  the  regular  way,  a  much  better  fillet 
is  made  than  with  the  round  wax.  Pattebn-Maker. 


STOCK  SUPPORT  FOR  SCREW  MACHINE. 

Probably  not  one  screw  machine  in  a  thousand  has  a  stock 
support  arranged  as  is  the  one  shown  in  the  cut,  but  for 
light  stock  it  has  advantages  in  the  matter  of  economy  of 


u 
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floor  space,  and  can  be  swung  up  out  of  the  way  occasionally. 

In  the  cut,  S  is  the  spindle  of  a  screw  machine;   P,  a  pipe; 

W,  wires  suspended  from  the  ceiling,  and  T  the  screw-stock. 

Springfield,  Ohio.  A.   B.  Christman. 


BELT  SHIFTER. 

The   cut   herewith   shows  a   handy   and   cheaply   made   belt 

shifter  for  the  lathe  or  milling  machine.     It  consists  simply 

of  a   stick  fastened  to  a  beam  by   a  strip  of  leather,   about 

midway   between   the   two   largest   steps   of  the   countershaft 


Leiillier  Strip 


cone.  In  shifting  the  belt,  the  operator  reaches  through  the 
belt  and,  grasping  the  stick,  pulls  it  around  against  the  belt 
to  shift  it  to  the  desired  step  of  the  cone.  For  medium  size 
cone  pulleys  the  strip  of  leather  which  Is  fastened  to  the  ceil- 
ing and  to  the  stick  should  be  10  to  l.")  inches  long,  of  single 
thickness,  and  about  2V2  inches  wide.  The  pole  is  hung 
about  1%  inch  back  of  the  largest  diameter  of  the  cone  pul- 
ley. This  shifter  does  away  with  the  need  of  going  after 
the  usual  belt  pole.  When  correctly  hung,  it  will  shift  the 
belt  the  whole  length  of  the  countershaft  pulley.  It  is  used 
quite  extensively  in  the  shops  of  (he  W.  P.  Davis  Machine  Co., 
Rochester,  N.  Y,  C.  Smaw. 

Detroit,  Mich. 
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A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


BECKEB-BRAINARD  UNIVERSAL  INDEX  AND 
SPIRAL,  HEAD. 

The  design  of  this  head  is  the  result  of  a  desire  to  fill  the 
need  for  a  device  that  will  answer  the  requirements  of  the 
heavier  duty  now  imposed  on  the  milling  machine,  and  still 
retain  the  accuracy  expected  from  such  a  tool.  It  has  also 
been  attempted  to  retain  all  the  conveniences  found  in  older 
designs  of  spiral  head,  and  to  add  to  these  others  that  will 
increase  the  usefulness  and  convenience  of  the  tool. 

The  prime  considerations  have  been  those  of  stiffness  and 
accuracy.     The  spindle  and  worm-wheel   are   supported   in   a 


Fig.  1.    Dniveral  Indexing  Head  in  Place  on  Milliner  Macliine. 

heavy  block  housed  between  two  rigid  uprights,  In  which  the 
block  swings  in  a  vertical  plane.  Any  angular  adjustment 
required  may  be  firmly  held  by  tightening  the  nuts  on  clamp- 
ing studs  M  M  (see  Fig.  6).  which  draw  the  outside  plates 
securely  against  the  uprights,  making  a  rigid  fastening  for 
the  head  under  the  heaviest  cuts,  even  when  the  work  is  not 
otherwise  supported.  The  increase  in  strength  thus  obtained 
has  in  no  way  impaired  the  ease  of  handling. 

The  leading  feature  of  the  design  so  far  as  accuracy  is 
concerned,  is  the  large  size  of  the  worm-wheel  which  has  been 
obtained.  This  is  the  largest  that  the  respective  swing  of 
each  size  of  head  will  allow,  and  the  arrangement  of  the  parts 
is  such  that  in  each  case  it  is  larger  than  that  of  any  other 
head  so  far  offered.  Fig.  2,  showing  the  back  plate  removed, 
gives  a  good  idea  of  the  unusual  diameter  of  the  dividing 
wheel.  This  adds  greatly  to  the  life  of  the  worm  and  wheel 
teeth,  as  well  as  to  the  accuracy,  since  the  wear  due  to  the 
strain  imposed  by  spiral  milling  is  perceptibly  reduced.  The 
coarse  pitch  it  is  possible  to  use  with  the  usual  40  teeth  in  a 
dividing  wheel  also  allows  of  stronger  gearing.  Another  fea- 
ture is  a  provision  for  taking  up  wear  in  the  worm  and  worm- 
gear  so  as  to  do  away  with  all  inaccuracies  due  to  back  lash. 
The  worm  gear,  as  may  be  seen  in  Fig.  6,  is  made  in  two 
sections,  one  of  which  may  be  rotated  on  the  other  to  take 
up  the  wear.  This  method  has  long  been  used,  and  is  a  most 
accurate  arrangement  for  making  the  required  adjustment. 

Elaborate  provision  is  made  for  differential  indexing. 
Unlike    the    arrangements    commonly    employed,    this    design 


provides  for  differential  indexing  under  the  following  condi- 
tions: with  the  head  in  any  position  on  the  machine  platen, 
with  the  work  spindle  at  any  angle  with  the  cutter  arbor; 
with  work  such  as  bevel  gears,  having  conical  surfaces  instead 
of  cylindrical;  and  in  cutting  helical  grooves  such  as  required 
in  spiral  gears,  for  instance.  For  all  these  conditions  the  full 
range  of  plain  and  differential  indexing  may  be  employed. 
Figs.  4  and  6  show  best  how  this  is  accomplished.  The  change 
gears  used  in  differential  indexing  are  mounted  on  the  rear 
side  of  the  head,  as  shown  in  Fig.  4.  As  will  be  seen,  they 
have  no  connection  with  the  table  at  all,  as  is  the  case  with 
ordinary  index  heads  fitted  for  differential  indexing.  Shaft  B 
carries  on  one  end  a  gear  meshing  with  the  dial  driving 
gear  and  on  its  other  end  the  first  of  the  train  of  change 
gears  used,  these  being  connected  with  stud  C  in  the  rear 
cover  plate  of  the  dividing  head.  Stud  C  carries  on  its  inter- 
ior end  a  bevel  gear  meshing  with  bevel  teeth  cut  on  the  hub 
of  the  index  wheel.  It  will  be  seen  that  this  gearing  connects 
the  dial  with  the  spindle  in  such  a  way  as  to  give  it  a  differ- 
ential movement,  of  any  degree  required  for  the  desired  index- 
ing. This  is  done  in  such  a  way  as  to  make  it  possible  to 
swing  the  spindle  into  any  angular  position  desired,  since  the 
gears  are  all  mounted  on  the  swinging  head. 

To  make  the  differential  indexing  universally  applicable  to 
helical  work  as  well  as  to  straight,  was  another  problem  this 
head  has  been  designed  to  solve.  The  cutting  of  spirals  makes 
it  necessary  that  the  plate  be  geared  to  the  lead  screw  by 
suitable  change  gears.  The  connection  between  the  lead  screw 
and  the  index  plate  must  be  broken  when  making  divisions, 
in  order  that  the  index  plate  may  be  free  to  malve  the  differ- 
ential movement  with  the  index  crank.  This  breaking  of  the 
connection  is  accomplished  by  means  of  an  adjustable  clutch 
(shown  at  D  in  Figs.  1,  3  and  6),  which  is  withdrawn  during 
the  indexing  operation.  After  the  division  has  been  made,  the 
teeth  in  the  clutch  will  be  found  to  be  in  such  a  position  in 


Fig.  2.     Back  Cover  Removed,  slio-wlng  Clamping  Bolts  aud  Dividing  Head. 

relation  to  the  corresponding  spaces  of  its  mate  that  it  is 
impossible  to  engage  them.  In  order  to  bring  the  teeth  and 
spaces  opposite  each  other,  half  of  the  clutch  is  made  adjust- 
able, so  that  it  may  be  rotated  the  required  amount  to  bring 
the  two  portions  into  proper  position  for  engagement.  To 
effect  this,  one  member  of  the  clutch  is  connected  to  its  shaft 
adjustably,  by  a  worm  meshing  with  a  worm-wheel  keyed  to 
the  shaft.  ■  This  worm  may  be  operated  by  hand  by  the 
knurled  knobs  shown.  When  these  knobs  are  rotated,  the 
clutch  is  slowly  adjusted  about  its  shaft,  though  still  posi- 
ti\^ly  connected  with  it.  By  means  of  this,  the  lead  screw 
and  the  indexing  dial  are  again  brought  into  connection  with 
each  other,  after  the  indexing,  without  disturbing  the  setting 
of  the  work.  But  there  is  also  another  difficulty  to  overcome. 
The  connection  between  the  index  crank  and  the  dial  through 
the  worm,  worm  gear,  spindle  and  change  gears  of  the  differ- 
ential mechanism,  would  form  a  locked  train  when  the  index 
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pin  Is  111  iiu'hli  Willi  a  hole  In  the  plato;  so  this  must  be 
released  iluriiin  the  spliiil  eutliiiK  operation.  This  Is  ae.eom- 
jillsheil  by  means  of  a  Unurleil  knob  //,  see  FIk.  .'i,  back  of 
the  Index  pbite,  whleh  operates  a  friction  clutch,  so  that  the 
dial  may  be  released  from,  or  connected  with,  the  differential 
gearing,  as  may  be  required.  These  various  provisions  make 
the  differential  indexing  universal  throughout  the  whole  range 
of  work  of  the  nmehlne. 

Kreiiueiilly  it  is  desired  to  roll  tlie  worl;  on  its  axis  liy  a 
small  amount  without  shifting  the  dog  or  loosening  tlio  posi- 
tion of  the  index  pin,  or  sometimes  the  amount  of  adjustment 
may  be  such  that  if  it  is  attempted  to  do  It  by  the  crank, 
the  pin  will  not  come  exactly  over  the  hole,  as  Is  necessary. 
If  the  attempt  is  then  made  to  move  both  plate  and  crank  in 
conjunction  it  will  probably  be  found  that  the  spacing  of  the 
holes  in  wliieli  the  back  pin  enters  is  such  that  the  required 


Fig.  3.    Front  View  of  Head. 

adjustment  cannot  be  exactly  obtained.  In  this  head  the  back 
pin  is  done  away  with,  and  the  plate  is  held  during  the  plain 
Indexing  by  a  friction  clamp  on  the  hub  of  the  plate  gear, 
which  is  thus  gripped  or  released  by  a  suitable  bolt,  J,  con- 
veniently located.  By  this  means  work  may  be  set  regardless 
of  the  position  of  the  plate,  which  may  be  securely  held  in 
any  desired  location  to  bring  the  work  to  the  position  required. 


Fig.  4.    Back  View,  showing  Differential  Gearing, 

It  is  believed  that  the  doing  away  with  the  back  pin,  and  the 
substitution  of  this  more  flexible  clamping  device,  will  be 
apjjreciated  by  milling  machine  operators. 

Anofher  convenience  is  an  adjustable  dial  on  the  spindle 
nose  for  obtaining  angular  divisions  directly  in  degrees,  for 
■work  requiring  no  great  accuracy.  Tills  is  much  preferable 
in  ordinary  cases  to  the  cumbersome  method  of  indexing 
degrees  on  the  dial  plate.  A  single  reversible  plate  Is  used 
for  all  divisions,  it  not  being  necessary  to  provide  a  variety  of 
these,  with  adequjrte  differential  indexing. 

In  recapitulation,  the  following  results  have  been  obtained 
In  this  design.     It  Is  of  stiff  and   rigid  construction,   with  a 


large  worm  and  worm-wheel,  giving  accuracy  and  duraliility 
as  well;  dllTerentlal  indexing  may  be  accomplished  In  any 
position  of  the  head  on  the  platen,  on  conical  work  as  well  as 
cyllndrlciil  worU.  and  in  the  case  of  spiral  milling;  the  spindle 


Fig.  6.     Head  Arranged  for  Differential  Gearing  with  Angle  Adjustment. 

and  work  may  be  rotated  independently  of  the  lead  screw 
when  the  change  gears  are  set  for  spiral  milling,  making  the 
setting  of  the  work  easier  than  would  otherwise  be  the  case; 
means  are  provided  for  taking  up  wear  in  the  worm-gear  or 
dividing  wheel;  but  one  reversible  index  plate  Is  required  for 
all  the  divisions  within  the  range  of  the  machine,  and  an 
adjustable  dial  is  provided  on  the  spindle  nose  for  obtaining . 


Fig.  6.    General  Construction  of  the  Becker-Brainard  Index  Head. 

angular  divisions  directly.  This  device  is  furnished  with  the 
universal  milling  machines  built  by  the  Becker-Brainard  Mill- 
ing Machine  Co.  of  Hyde  Park,  Mass. 


CUTLER-HAMMER  LIFTING  MAGNET. 

The  Cutler-Hammer  Clutch  Co.,  Milwaukee,  Wis.,  has  been 
experimenting  on  the  design  of  electric  lifting  magnets  for 
some  years,  in  a  quiet  way.  The  company  has  now  placed  on 
the  market  the  design  illustrated  in  the  three  accompanying 
half-tones.  This  design  is  the  result  of  these  experiments,  and 
of  thorough  testing  in  actual  practice  in  factories,  steel  works 
and  manufacturing  plants. 

Like  all  magnets  of  this  kind,  the  construction  is  very 
simple,  being  composed  of  a  steel  core  and  frame  work  with 
enclosed  coils  of  wire  carrying  the  exciting  current.  There 
are  a  number  of  features,  however,  which  are  original  with 
this  design.  A  concave  contact  surface  has  been  generally 
used  as  being  the  most  efficient  for  handling  loose  materials 
of  various  kinds,  such  as  punchings,  scrap,  etc.  When,  how- 
ever, this  same  magnet  is  to  be  used  for  a  load  consisting  of 
one  or  two  large  objects  with  plane  surfaces,  this  concavity 
becomes  objectionable,  since  a,n  air  gap  intervenes  between 
the  inner  pole  and  the  object  to  be  lifted.  To  obviate  this 
difficulty  an  auxiliary  pole  piece  Is  provided  in  this  design.  It 
is  inserted  in  the  concave  face  of  the  magnet  with  a  stem 
passing  through  the  central  aperture  in  the  frame.  It  is  so 
designed  that  the  inner  pole  is  extended  downward  to  the 
level  of  the  outer  pole,  thus  eliminating  the  air  gap.  and 
insuring  intimate  contact  of  both  poles  with  the  object  to  be 
lifted.  The  central  aperture  in  which  this  auxiliary  pole  Is 
fitted  serves  another  purpose — that  of  ventilation.  In  mag- 
nets of  the  usual  construction  the  concave  pole  face  forms  an 
air   gap   in   which   heat   accumulates   very   rapidly,   and   from 
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which  it  is  difficult  tor  it  to  escape.  The  fact  t'jat  there  is  a 
hollow  central  core  through  the  frame  obviates  this  trouble, 
malving  it  possible  to  keep  the  windings  cool  at  all  times. 
The  pole  shoe  of  the  magnet  is  the  part  subjected  to  the 
greatest  wear  and  tear.     This   is   removable,   being   fastened 


Fig.  1.    Cutler-Hammer  Magnet  Lifting  Punchings. 

to  the   under  side  of  the  apparatus   with  through   bolts  and 
cap  screws. 

It  will  be  noticed  that  the  peripher.y  of  the  frame  is  cor- 
rugated. This  is  done  to  furnish  a  greater  radiating  surface, 
and  to  protect,  as  well,  the  heads  of  the  through  bolts  which 
fasten  the  removable  pole  piece  to  the  magnet  frame.  The 
magnetizing  coil,  on  which  the  efRcienc.v  of  the  magnet 
depends,  is  carefully  built  up  of  alternating  layers  of  copper 
and  asbestos,  and  is  insulated  from  the  cast  steel  frame  by 
thick  sheets  of  mica.  No  combustible  material  of  any  kind 
is  used,  so  there  is  no  danger  of  damaging  the  magnet  if,  by 
accident,  it  should  be  left  connected  with  the  circuit  over 
night,  as  has  actually  happened.  Under  test,  the  coils  of  these 
magnets  have  been  heated  to  470  degrees  F.  without   injury. 


of  the  load  offered  to  it.  Perhaps  as  unfavorable  conditions 
as  could  be  imagined  were  met  with  in  a  competition  con- 
ducted by  the  Youngstown  Steel  &  Tube  Co.  This  was  to 
determine  the  best  form  of  lifting  magnet  for  unloading  pig 
iron  from  cars.  The  Cutler-Hammer  magnet  unloaded  a  steel 
gondola  containing  109,350  pounds  of  sand  cast  pig  iron  in 
2  hours  5  minutes.  This  was  done  entirely  by  one  man,  the 
crane  operator.  The  average  lift  was  785  pounds,  which  was 
better  by  43  per  cent  than  the  average  made  by  a  heavier 
competitive  magnet.  The  Cutler-Hammer  magnet  was  pur- 
chased and  is  now  in  use.  The  conditions  which  made  this 
task  difficult  were  the  irregular  surfaces  presented  by  the 
sand  cast  pig  iron,  and  the  fact  that  the  material  was  lifted 
from  a  steel  gondola. 

In  Fig.  1,  a  50-inch  magnet  is  shown  lifting  a  mass  of  steel 
punchings.  In  this  case  the  auxiliary  pole  piece  mentioned 
is  used.  The  magnet  was  not  lowered  to  the  punchings,  but 
was  brought  to  within  about  3  feet  of  them,  when  they  arose 
to  meet  it  as  shown  in  the  cut.  In  Fig.  2,  a  magnet  of  the 
same  size  is  seen 
lifting  plate  and 
sheet  scrap  of  weight 
not  known.  T  h  i  l- 
scrap  was  originally 
in  a  pile  about  4  or 
5  feet  high,  and  was 
crushed  into  a  com- 
pact mass,  as  shown, 
by  the  weight  of  the 
magnet.  In  Fig.  3 
the  10-inch  size  is 
shown  lifting  a  Bliss 
car  lighting  dynamo 
weighing  800  pounds. 
The  magnet  itself 
weighs  about  75 
pounds. 

The  principal 
points  on  which  the  builder  claims  superiority  above  all 
competitors  are  first,  that  the  weight  of  a  Cutler- 
Hammer  magnet  will  be  guaranteed  not  to  exceed  that  of 
any  comparable  magnet;  second,  that  its  lifting  capacity  will 
exceed  that  of  any  other  with  which  just  comparison  can  be 
made;  and  third,  that  the  operating  cost  per  ton  of  material 
moved  will  be  less  than  with  any  other  magnet. 


Fig.  3.    Ten-inch  Magnet  Lifting  a  Weight 
Ten  Times  its  0\pn. 


Fig.  2     Fifty-inch  Magnet  Handling  Scrap. 

This  freedom  from  injury  by  heat  is  also  of  advantage  in 
lifting  and  transporting  forgings,  castings,  etc.,  which  are  as 
yet  too  hot  to  be  touched  by  hand. 

The  half-tones  shown  illustrate  two  sizes  of  the  Cutler- 
Hammer  lifting  magnet.  Figs.  1  and  2  show  the  50-inch  size, 
and  Fig.  3  the  10-inch  size.  The  50-inch  size  under  favorable 
circumstances  will  lift  as  much  as  20.000  pounds.  Under 
other  conditions  the  capacity  of  the  same  magnet  may  drop 
to  1,000  pounds  or  even  less.     This  all  depends  on  the  nature 


STOEVER  LEVER  PIPE  THREADING  MACHINE. 

This  machine,  built  by  the  Stoever  Foundry  &  Mfg.  Co.,  ol 
Myerstown,  Pa.,  is  designed  to  cut  off  and  thread  pipe  from 
H  inch  to  2  inches  in  diameter,  inclusive.  As  shown  in  the 
half-tone,  the  bed  and  head-stock  are  cast  together  in  one 
piece,  insuring  a  rigid  support  for  the  bearings.  This  is  par- 
ticularly necessary  in  a  machine  of  this  kind,  as  the  operation 
of  the  chuck  brings  a  constant  strain  on  the  front  bearings 
of  the  main  spindle,  which  is  not  properly  taken  care  of 
where  these  bearings  are  in  independent  castings,  bolted  to 
the  bed. 

The  spindle  has  nine  speeds,  obtained  from  a  single  speed 
pulley,  through  sliding  gears  and  clutches.  This  gives  a 
sufficient  range  for  cutting  both  steel  and  iron  pipe  of  the 
sizes  within  the  capacity  of  the  machine.  A  speed  plate  is 
mounted  on  the  head-stock,  showing  what  speed  should  be 
used  for  each  size,  so  the  operator  has  no  excuse  for  limiting 
the  output  through  ignorance.  The  chuck  is  operated  by  a 
lever  while  the  spindle  is  in  motion;  but  little  pressure  is 
required,  owing  to  the  design  of  the  linkage  employed.  The 
chuck  presents  a  smooth  surface,  the  actual  .^ripping  parts 
being  entirely  enclosed.  Three  jaws  are  provided,  adjustable 
universally  at  any  one  of  three  points  on  the  periphery  of 
the  chuck,  one  of  which  is  within  reach  no  matter  in  what 
position  the  spindle  stops.  All  of  the  mechanism  of  the  chuck 
is  made  of  steel.  The  spindle  gearing  is  completely  enclosed, 
but  can  be  exposed  for  inspection  by  removing  the  cover. 
A  set  of  bushings  is  provided  for  supporting  the  various  sizes 
of  pipe.  These  extend  clear  through  the  spindle,  with  a  bear- 
ing at  each  end,  so  that  there  is  no  trouble  on  the  score  of 
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luiviiig  to  conltM'  tho  pipe  to  (Milor  the  jaws  when  work  Is 
Inserted  from  the  rear  end.  An  improved  pipe  ami  nipple 
liolihr  Is  provided. 

The  die-head  Is  mountpd  loosely  in  horizontal  guides  on 
the  slide  so  that  It  can  adapt  Itself  to  any  eceentrlcity  in  the 
worli.  These  horizontal  i^uides  are  long  enough,  also,  so 
that  the  head  can  be  pushed  entirely  to  one  side,  in  which 
case  the  cuttingoff  tools  can  l)e  brought  very  close  to  the 
gripping    rhueli,    ending    oK    worli    llusli    wiili    I  lie    jaws.     In 


on  llic  si(l(-  of  (he  ccilunin  l''ine  pilili  screws  are  provided  for 
close  adjustments,  and  tlie  abniling  surfaces  are  so  placed  as 
not  to  be  subject  to  error  from  tho  accumulation  of  chips. 
Stops  are  also  provided  for  I  lie  Iraver.sc  of  the  table.  The 
spindle  is  regularly  fitted  witli  a  drawing-in  sleeve  and  a  half- 
Inch  collet  or  chuck  for  straighl-shanked  arbors  and  end  mills. 
The  machine  is  driven  by  a  4slei)  cone  for  a  I'/i-inch  bell.  If 
desired,  It  will  be  provided  with  a  IVstep  cone,  and  the  spindle 
may  lie  liond  to  a  No.  7  Hrown  &  Sharpe  taper  if  the  cus- 
tomer so  requires.  The  machine  is  sold 
with  or  witliout  base. 

The  height  from  the  table  to  the  center  of 
the  spindle  is  4%  inches.  The  cross  adjust- 
ment of  the  saddle  is  2i,{.  inches.  The  table, 
which  has  a  working  surface  of  31/2x12 
inches,  has  a  travel  of  7  inches.  The  weight 
of  the  machine,  with  countershaft  and  base, 
is  29,")  pounds.  If  required,  a  vise  will  be 
provided,  with  jaws  1  inch  deep,  S'/i!  inches 
long,  and  wilh  an  extreme  opening  of  ly^ 
inch. 


Stoever  Lever  Pipe  Threading  Machine. 

this  position,  also,  jiipe  can  be  inserted  in  the  machine  from 
either  end  equally  well,  without  requiring  it  to  be  dragged 
over  the  cutting  edges  of  the  chasers.  A  steel  cam  is  used  for 
adjusting  the  interchangeable  steel  chasers;  hardened  steel 
parts  are  used  throughout  in  this  mechanism  to  reduce  the 
wear.  The  front  face  of  the  head  swings  open,  so  that  the 
chasers  may  be  removed  by  simply  piclving  them  out  and  in- 
serting others  in  their  place;  the  whole  interior  of  tlie  head  is 
thus  exposed  for  cleaning  or  inspection.  Two  cutting-off  tools 
are  used,  both  being  operated  by  the  same  liandle.  A  bal- 
anced feed  is  provided,  so  that  both  will  always  be  cutting. 
The  machine  may  be  equipped  in  two  different  ways,  either 
with  a  single  head  and  chasers  of  various  pitches,  which  are 
changed  as  the  work  requires,  or  with  a  head  and  inserted 
chasers  for  each  pitch.  This  latter  plan,  though  requiring  a 
moi-e  extensive  equipment,  is  the  best  for  jobbing  shops, 
where  eacli  operation  may  be  on  work  of  a  different  size.  The 
length  of  the  horizontal  ways  in  .the  holder  is  such  that  two 
heads  may  be  mounted  at  a  time,  it  not  being  necessary  to 
remove  the  one  in  place,  if  a  short  job  lias  to  be  done  on 
another  size. 

The  oiling  system  is  carefully  planned.  The  pump  is  driven 
by  a  steel  chain  from  the  constant-speed  pulley.  It  is  of  the 
geared  type,  and  will  deliver  oil  when  running  In  either  direc- 
tion. The  oil  flows  back  from  the  dies  and  cutting  tools  to 
the  bed  of  the  machine,  and  then  throu.gh  strainers  into  the 
tank  below.  The  machine  is  made  with  a  cabinet  base  in 
which  dies,  nipple  holders,  wrenches,  etc.,  are  kept.  A  large 
oil  pan  is  also  cast  around  the  base.  The  weight  of  the  belt- 
driven  machine,  with  one  die-head,  dies,  countershaft  and 
bushings,  is  2,500  pounds. 


I)een  provided, 
mechanism  of 
ai'e     provided 


NEW  DESIGN  OF  THE  LO-SWING  LATHE. 
The  accompanying  half-tones  illustrate 
changes  recently  made  in  the  design  of  the 
well-known  "Lo-Swing"  lathe,  built  by  the 
FItchburg  Machine  Works,  Fitchburg,  Mass. 
The  improvements  relate  principally  to  the 
design  of  the  carriage  and  tool-holders.  The 
whole  machine  was  described  in  the  Novem- 
ber, 190.T,  issue  of  M.\cniNERT.  The  changes 
are  best  seen  by  referring  to  Fig.  3,  which 
shows  a  view  of  the  lathe  from  above,  with 
the  tools  operating  on  a  piece  of  work. 
Two  rigid  and  compact  carriages  have 
retaining  the  useful  features  of  the  feed 
the  previous  machines.  These  carriages 
with     longitudinal     ways     at     the     top,     on 


NO.  1  DALIN  MILLER. 
The  hand  miller  shown  in  the  accompanying  half-tone  is 
built  by  Dalin  Bros.,  Rockford,  111.  It  is  designed  for  small 
work,  and  is  especially  adapted  to  the  demands  of  inter- 
changeable manufacturing,  being  well  built,  carefully  fitted. 
and  very  heavy  and  rigid  for  a  machine  of  its  size.  The 
table  has  a  long  bearing,  giving  a  good  wearing  surface.  The 
vertical  movement  of  the  knee  on  the  column  can  be  limited 
In  eiiher  (lireelion  by  Die  slops  sli./wn.  clamped  In  the  T-sIol 
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Dalln  Hand-feed  Milling  Machine. 

wliieli  the  tool-holders  may  be  mounted  in  .  any  posi- 
tion. Two  or  more  of  these,  if  desired,  may  be  used 
on  each  carriage,  spaced  apart  by  a  suitable  distance  to 
give  the  shoulders  required  on  the  worli      'I'lie  provision  made 
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for  supplying  oil  to  the  point  of  the  tool  is  unique.  Oil  Is 
conducted  to  a  passage  in  each  carriage  by  a  flexible  piping 
system  from  the  circulating  pump.  From  this  passage  in  the 
carriage,  short  sections  of  tlexible  tubing  are  used  to  supply 
the  lubricant  to  each  individual  tool-holder.     Plug  valves  are 


Fig.  1.    New  Design  of  Lo-swlng  Lathe. 

provided   for  each   outlet.     This  arrangement  Is  entirely   out 
of  the  way,  and  very  convenient. 

A  new  attachment  used  with  this  machine  provides  for  the 
turning  of  tapers.     This  is  shown  in  Fig.  2.     It  consists  of  a 


special  operations,  such  as  threading,  chucking,  etc.  Its 
advantages  for  this  work  are:  the  fact  that  several  tools  may 
be  used  at  once,  provision  being  made  for  this  by  the  use  of 
the  specially  adjustable  tool-holders  just  described;  the  fact 
that  there  is  a  minimum  number  of  joints  between  the  tool 
and  the  bed  which  supports  it,  giving 
the  cutting  point  a  very  rigid  support; 
and,  finally,  the  machine  is  designed  to 
furnish  convenient  means  for  making 
rapidly  all  the  changes  required,  such 
as  altering  the  adjustment  of  the  tools, 
changing  the  feeds,  etc. 

The  decrease  in  the  number  of  joints 
and  sliding  surfaces  between   the  point 
of  the  tool  and  the  bed  of  the  machine 
is  especially  noticeable.     Another  point 
is   the  fact   that   the   bearing  has   been 
brought   well   under    the    cutting   edge; 
this   could   be   done   on   account   of   the 
small  swing  to  which  the  lathe  has  been 
restricted.     Even     when     cutting    clear 
down  to  the  center,  the  overhang  of  the 
tool  is  inappreciable.     In  the  case  of  an 
IS  or  20-inch  lathe  of  the  usual  design, 
especially  if  it  is  furnished  with  a  com- 
pound rest,  the  point  of  the  tool  may  be  anywhere  from  S  to 
15  inches  from  the  guiding  surface  of  the  Vs.     There  is  thus 
seen  to  be  a  great  difference  between  the  degree  of  rigidity 
obtained    in    standard    lathe    design,    and    in    this    specialized 
form  for  small  diameters. 


Fig.  2.    Taper  Turning  Attachment  for  Lo-STving  Lathe. 

tool-holder  with  a  slide  at  right  angles  to  the 
axis  of  the  work,  actuated  by  means  of  a  flat 
tapered  bar  or  templet,  placed  directly  back 
of  the  tool,  but  fastened  to  the  bed  of  the  lathe 
so  as  to  always  hold  the  same  relation  to  the 
work.  This  templet  is  planed  to  half  the 
included  angle  of  the  taper  desired,  and  is 
arranged  to  be  swung  out  of  the  way  when 
other  cuts  are  being  taken.  The  taper  tool  is 
fitted  to  receive  the  follow  rest,  which  on  long 
work  precedes  the  cutting  tool,  bearing  on  a 
previously  turned  straight  furnace.  The  tool- 
holder  and  its  guiding  frame  are  easily 
attached  to  either  carriage,  and  since  it  is  only 
%  inch  wide,  ample  room  is  left  for  several 
other  tools  if  necessary. 

The  general   plan   on  which  the   "Lo-Swing" 
lathe  is  designed  has  been  before  described,  but 
it  may  be  worth  while  in  this  connection  to  ex- 
plain it  again  in  a  few  words.     It  Is  built  for 
specialized  turning  of  shafts,  pins,  studs,  forg- 
ings,  etc.,  not  over  3%  inches  in  diameter,  and 
with   any  number  of  diameters  and  shoulders. 
It    is    designed    to    do    this    work    with    the 
greatest   accuracy   obtainable    In    lathe   work.      As   the    work 
turns  on  centers,  it  is  readily  transferred;   so  it  is  used,  not 
only  for  straight  turning,  but  for  any  piece  on  which  there 
is  straight  or  taper  tur^-ing  to  do  in  combination  with  other 


FOSDICK    BORING,  DRILLING  AND  MILLING  MACHINE. 

The  machine  herewith  illustrated  Is  designed  for  boring, 
drilling,  milling,  or  tapping,  at  any  angle.  It  is  called  by  its 
builders,  the  Fosdick  Machine  Tool  Co.  of  Cincinnati,  Ohio, 
their  style  D  horizontal  boring,  drilling,  and  milling  machine. 
The  machine  has  a  bed  plate,  tongued  and  bolted  to  a  main 
bed,  on  whose  wide  upper  surface  is  carried  the  column,  which 
has  a  horizontal  travel  on  the  ways  shown.  This  .column  car- 
ries the  saddle,  which  is  counterbalanced,  and  can  be  adjusted 
by  the  pilot  wheel,  or  raised  and  lowered  by  power.  Suitable 
feeds  in  either  direction  are  provided  for  the  spindle.  These 
feeds  can  be  used  not  only  for  the  horizontal  travel  of  the 
spindle,  however,  but  for  the  vertical  travel  of  the  head  on 
the  column,  and  the  horizontal  movement  of  the  column  on 
the  bed.  All  these  movements  can  be  instantly  reversed.  The 
pilot  wheel  shown  can  also  be  used  for  operating  any  of  these 
adjustments  by  hand.    These  various  movements  make  it  pos- 


Fig.  3.    View  showing  Carriages  and  Tool  Blocks. 

sible  to  provide  power  feed  for  milling  in  any  direction,  as- 
well  as  for  drilling  and  boring.  For  heavy  milling,  the  col- 
umn can  be  fed  backward  and  forward  on  the  bed.  This  places 
the   strain   of   the   cut  on   a  screw   of  suitable   diameter   antf 
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lead,  having  ball  thrust  bcaiings.  This  feed  can  be  eoiitroUed 
by  the  lever  shown  on  a  semicircular  Kuide  on  the  front  of 
(lie  machine. 

The  spindle  is  connected  to  a  constant  speed  drive,  which 
can  be  djiven  either  by  a  belt  or  may  be  geared  direct  to  a 
constant  speed  motor.  A  speed  box  with  positive  changes  is 
used,    which   gives  six   variations;    tliese   may    be   easily   and 


Boring,  Drilling  and  Milling  Machine  with  Universal  Table 

noiselessly  obtained  while  the  spindle  is  running.  This, 
in  combination  with  the  two  changes  in  the  head,  gives  12 
changes  of  spindle  speed  of  from  4  to  260  revolutions  per 
minute.  A  friction  clutch  placed  between  the  back  gear  and 
the  speed  changing  device  provides  for  starting,  stopping  and 
reversing  the  movements  of  the  whole  machine.  This  clutch 
has  a  toggle  friction  motion,  and  is  powerful  enough  to  carry 
the  greatest  loads  It  will  be  called  on  to  sustain.  The  spindle 
bearings  are  of  large  diameter  and  length,  and  are  fitted  Into 
adjustable  taper  bronze  bushings  with  provision  for  taking 
up  wear.  The  spindle  sleeve  has  a  threaded  collar  of  large 
diameter  so  arranged  that  it  may  be  used  for  securely  tight- 
ening the  spindle  bar  centrally  in  any  desired  position. 

The  bed  plate  carries  a  universal  table,  which  may  be 
swung  to  present  the  work  at  any  angle.  An  outboard  bear- 
ing is  also  provided  for' boring  bars.  The  universal  table  or 
the  outboard  bearing  may  be  moved  toward  or  away  from 
the  spindle  by  a  rack  and  pinion  movement,  operated  by  a 
ratchet.  A  horizontal  movement  in  the  other  direction  is 
provided  for  the  outboard  bearing  through  a  rack  and  pinion, 
while  the  vertical  movement  is  controlled  by  a  crank  and 
screw.  All  the  various  movements  of  the  column,  spindle, 
head,  outboard  bearing,  etc.,  are  provided  with  scales  to 
facilitate  setting. 

This  machine  is  built  regularly  in  two  sizes,  of  practically 
the  same  construction,  but  with  different  work  holding  ca- 
pacity and  traverse  of  the  feeds.  The  No.  2  machine  has  a 
spindle  with  a  No.  6  Morse  taper  socket  and  a  traverse  of  30 
inches.  The  vertical  adjustment  of  the  head  and  column  Is 
54  inches;  the  horizontal  adjustment  of  the  column  and  the 
bed  is  62  inches.  The  center  of  the  spindle  can  be  raised  to  a 
distance  of  72  inches  above  the  base,  or  lowered  to  within  22 
inches  of  it.  The  base  is  42  Inches  wide  by  127  inches  long, 
and  the  universal  table  has  a  clamping  surface  40x46  Inches. 
The  total  height  of  the  No.  2  machine  is  9  feet  6  inches,  and 
the  net  weight  Is  20,000  pounds. 


whicli  can  be  key-staled.  Tlie  uaefulnesK  of  tlie  ordinary 
simper  in  this  direction  is  limited  by  the  size  of  the  opening 
Ibiougli  the  column  under  the  ram.  Again,  it  has  the  advan- 
tage of  having  a  uniform  denection  for  the  tool  throughout 
tlio  lenglli  of  the  stroke,  the  amount  of  over-liang  being  con- 
stant during  that  time.  In  the  regular  shaper  the  tool  and 
arm  spring  n|)ward,  and  the  work  deflects  downward  more  at 
the  end  of  the  stroke  than  it  does  at 
the  beginning,  giving  the  well-known 
"fan-tall"  cut,  which  is  one  of  the  objec- 
tions to  the  shaper  for  accurate  work. 
The  range  of  the  machine  is  also  con- 
siderably Increased.  Castings  of  great 
size  can  be  brought  up  to  it  and  worked 
on  hy  It  without  interfering  with  any 
portion  of  the  machine. 

The  size  shown  in  the  cut  planes  15 
inches  wide  by  60  Inches  long.  The 
maximum  distance  from  the  head  to 
the  table  Is  2314  inches.  There  are  two 
tables,  each  1.5%  Inches  wide  with  a 
vertical  adjustment  of  19  inches.  They 
are  15  inches  deep  and  rigidly  con- 
structed. The  use  of  two  of  them,  inde- 
liendently  adjustable,  makes  it  easy  to 
hold  irregular  work  that  would  other- 
wise have  to  be  supported  on  blocking 
at  one  end. 

The  head  is  traversed  by  the  method 
adopted   by  the  builders  is  their  previ- 
ous   machine,    a    bronze   nut    and    steel 
screw  being  used,  directly  keyed  to  the 
driving  pulleys  without  the  Intervention  of  gears.    The  revers- 
ing action  depends  on  the  turning  of  the  shifting  rod.     This 
is  accomplished  by  cams  on  the  saddle,  coming  in  contact  with 


R  L-hards,  or  Open  Side  Shaper, 

dogs,  which  may  be  adjusted  to  any  position  of  the  rod;  or 
the  rod  may  be  turned  by  hand  from  the  saddle  if  desired. 
This  shifting  rod  Is  supported  on  ball  bearings,  as  are  also 
the  elevating  screws  for  the  table.  This  machine  is  built  by 
the  Cincinnati  Shaper  Co.,  Cincinnati,  Ohio. 


CINCINNATI  OPEN  SIDE  SHAPER. 
This  machine,  shown  in  the  accompanying  half-tone.  Is  one 
of  a  line  of  which  the  smallest  size  was  illustrated  In  the 
.lanuary,  1907,  issue  of  Maciiineuy.  As  there  described,  these 
machines  are  especially  adapted  to  certain  classes  of  work 
which  cannot  be  easily  handled  on  the  ordinary  shaper.  For 
instance,  there  Is  practically  no  limit  to  the  diameter  of  shaft 


STERLING  MOTOR  DRIVEN  HACK-SAW  MACHINE. 
The  hack-saw  shown  in  the  cut  Is  built  by  the  Diamond  Saw 
and  Stamping  Works,  Buffalo,  N.  Y.  As  shown,  arranged  for 
motor  drive,  it  is  especially  useful  in  stock  rooms  and  tool 
and  machinery  warehouses,  where  there  is  no  line  shaft  power 
available;  It  is  useful  also  where  electriral  drive  is  used  for 
other  purposes  in  the  plant.  The  motor  is  mounted  as  a  unit 
with  the  speed  regulating  rheostat,  on  a  siiecial  base  secured 
to  the  rear  legs  of  the  machine.  Either  a  direct  current  or 
an  alternating  current  motor  will  be  supplied.  The  direct- 
current  motor  will  be  wound  for  110  or  220  volts,  and  under 
special  conditions  for  500  volts.  The  type  used  provides  tor 
slow  speed,  rigid  construction,  and  a  considerable  overloan 
capacity.  It  Is  entirely  dust  and  moisture  proof,  and  has 
large  oil  wells  with  ring  oilers.     11   is  provided  with  u  fiber 
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pinion  and  is  noiseless  in  operation.  Tlie  i-heostat  provided 
permits  of  a  regulation  of  the  stroke  from  45  per  minute  for 
tool  steel  up  to  55,  the  latter  being  used  for  machinery  steel 
and  cold  rolled  shafting.  The  alternating  current  motors  are 
supplies  for  circuits  of  110  or  115  volts,  with  25,  60,  or  133 
cycles.     They  are  constant  speed  self-oiling  induction  motors. 


sterling  Motor-driven  Hack-saw. 

Without  brushes  or  commutators.  Although  they  are  designed 
for  single  phase  currents,  they  may  be  run  between  two 
branches  of  a  three-phase  installation. 

These  machines  have  a  special  attachment  by  which  long 
bars  of  angle  iron  or  other  kinds  of  stock  may  be  cut  off  at 
an  angle  of  45  degrees  or  more,  if  desired.  These  machines 
are  built  in 'lots  of  200  each,  so  that  the  manufacturers  are 
able  to  take  advantage  of  improved  methods  of  producing  them 
economically,  giving  the  producer  the  advantage  of  a  good 
machine  at  a  comparatively  low  cost. 


RADIUS  MICROMETER. 
The  accompanying  illustrations,  Figs.  1  and  2.  show  two 
forms  of  a  neat  measuring  instrument  devised  by  Mr.  W.  A. 
Farrar,  Whitman,  Mass.,  which  he  names  "radius  micrometer." 
The  tool  shown  in  Fig.  1  consists  of  two  micrometer  heads 
mounted  in  a  bar,  which  is  provided  with  carefully  reamed 
centers  at  the  ends.  The  micrometer  heads  are  so  mounted 
that   the   ends   of   the   spindles   just   coincide   with   the   axial 


Pig.  1.    Radius  Micrometer  for  use  on  Centers. 

line  joining  the  centers,  when  the  barrels  register  zero.  The 
construction  shown  in  Fig.  2  is  on  the  same  principle,  the 
taper  shank  being  substituted  for  the  centered  bar.  This 
shank  is  offset  In  the  part  supporting  the  micrometer,  so  that 
the  measuring  point  coincides  with  the  center  line  when  the 
barrel  stands  at  zero,  the  same  as  in  the  double-head  tool. 
Figs,  3,  4  and  5  shew  two  forms  of  the  tool  in  use  on  the 
lathe. 

Within  its  range,  the  radius  micrometer  enables  a  turning 


or  boring  tool  to  be  set  precisely  to  turn  or  bore  any  required 
diameter.  The  tool  also  may  be  used  to  adjust  the  cutters 
held  in  a  boring  bar,  and  it  may  be  used  for  a  wide  variety 


Fig.  2.     Radius  Micrometer,  with  Taper  Shank. 

of  general  work,  as,  for  example,  turning  cams.  The  height 
of  the  cam  may  be  measured  when  ordinary  calipers  are 
useless,  because  of  the  absence  of  metal  at  a  point  opposite 
the  throw.  The 
tool  may  also  be 
used  to  measure 
the  variation  of 
lathes  in  relation 
to  the  ways,  etc. 
Fig.  3  illus- 
trates the  meth- 
od of  setting  a 
boring  tool,  using 
the  form  of  radi- 
us micrometer 
shown  in  Fig.  2. 
The  micrometer 
is  mounted  in  the 
tail  spindle  and 
adjusted  to  read 
the  required  ra- 
dius of  the  hole 
or  one-half  i  t  s 
diameter.  An 
auxiliary  attach- 
ment is  required, 
shown  at  the 
left,  this  being 
in  the  form  of  a  standard  clamped  to  the  ways  and  having 
an  adjustable  rod.  In  this  view  both  the  pointer  and  the 
micrometer  are  shown  in  a  vertical  position,  both  being  turned 
upright   so   as   to   show   clearly.     The   adjustable   rod.    shown 


Fig    3. 


Setting  a  Boring  Tool  to  the  Correct 
Diameter. 


Fig.  4.     Measuring'  '1 


rtical  Alignment  of  Lathe  Centers. 


standing  in  a  vertical  position,  is  set  so  as  to  just  toucli  the 
end  of  the  micrometer  spindle.  After  adjusting  the  point  of 
the  adjustable  rod  to  touch  the  end  of  the  micrometer  spindle. 
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the  tall-stock  Is  inovtil  hiu-k  on  tlio  ways  iiiul  llir  horing  tool 
Is  put  In  \)laro  In  the  tool-post.  When  It  Is  iuljusted  so  that 
the  ending  edfje  toiielifs  the  end  ot  the  measuring  rod,  It  la 
set  to  bore  the  radius  indicated  by  the  radius  micrometer. 
If  several  cuts  are  required  to  bore  tlii!  hole  to  size,  the 
ordinary  sto|)  used  in  screw  cutting  may  be  adjusttd  to  regu- 
late the  final  cut. 

Fig.  4  shows  the  method  of  using  the  double  radius  microm- 
eter Illustrated  in  Fig.  1  to  measure  the  height  of  the  latlie 
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Pig.  6.     Setting  a  Tool  to  Diameter, 


Aligning  Centers  Late 


centers.  A  holder  carrying  a  steel  point  is  held  in  the  tcol- 
post,  and  the  carriage  is  moved  from  one  micrometer  spindle 
to  the  other  to  ascertain  the  condition  of  alignment.  When 
both  micrometer  barrels  read  the  same,  then  the  centers  ai-e 
in  vertical  alignment. 

Fig.  b  shows  the  method  of  using  the  same  instrument  to 
set  a  tool  to  turn  a  desired  diameter,  or  to  secure  lateral 
alignment  of  the  centers.  It  is  obvious,  of  course,  that  the 
tool  is  convenient  for  setting  the  tail-stock  so  as  to  turn 
tapers.  Mr.  Farrar  states  that  there  are  many  other  uses 
of  the  tool  which  will  suggest  themselves  to  users. 


COMMUTATOR  TRUING  DEVICE. 
The  Patterson  Tool  and  Supply  Co..  Dayton,  Ohio,  is  placing 
on  the  market  yie  useful  device  shown  herewith.  It  consists 
of  a  pedestal  with  ways  formed  on  its  top  surface  to  carry  a 
tool  slide.  The  manner  in  which  this  device  is  used  is  obvious. 
It  is  blocked  up  beside  the  commutator  to  be  trued,  on  the  floor 


Portable  Tool  Post  for  Truing  Commutators. 

or  on  the  base  plate  of  the  dynamo  or  motor,  and  Is  then 
clamped  in  position.  The  slide  being  lined  up  with  the  arma- 
ture shaft,  the  tool  is  placed  in  the  tool  post,  which  is  fed  in- 
to a  depth  sufficient  to  just  finish  out  the  inequalities  of  tlie 
commutator.  The  tool  Is  then  fed  steadily  by  hand,  by  oper- 
ating the  longitudinal  feed  screw  of  the  machine.     This  longi- 


tudinal feed  Is  15  Inches  In  length.'  The  cross  adjustment  Is 
.')  Inches,  and  the  vertical  adjustment  for  bringing  the  tool  t» 
the  center  line  G  Inches;  the  tool  post  Is  for  tools  witli  shanks 
%x%  Inch  section.  Tlic  weight  of  (lie  device  Is  about  75 
pounds. 

STOEVER  AUTOMATIC  PIPE  BENDING  MACHINE. 

This  machine,  built  by  the  Sloever  Foundry  and  Mfg.  Co., 
of  Myerstown,  I'a.,  is  designed  to  bend  pipe  of  from  1  inch 
to  2  inches  in  diameter,  with  a  radius  of  bend  varying  between 
the  limits  of  2'^  inches  as  a  minimum  for  the  1-inch  size,  to 
a  maximum  of  12  inches. 

The  pipe  is  bent  by  carrying  it  around  a  circular  former 
of  the  proper  radius,  fixed  to  a  spindle  on  tup  of  the  table, 
as  shown  in  (he  half-tone.  This  former  or  roll  is  made  in  two 
liieccs,  the  joint  being  at  the  center  of  the  groove  in  the 
loll.  The  lower  half  is  fastened  firmly  to  the  spindle;  the 
upper  half  is  keyed  to  the  spindle,  but  can  be  raised  or  low- 
ered by  means  of  the  hand  wheel  shown  at  the  top  of  the 
spindle.  This  dividing  of  the  main  forming  roll  is  neces- 
sary to  release  the  bend  after  it  has  been  formed,  particularly 
in  the  case  of  ISO  degrees  or  "return"  bends,  when  made  cold. 

The  lever  shown  operates  a  vise,  which  can  be  attached  to 
whatever  former  is  in  place  on  the  machine  at  the  time. 
This  vise  has  jaws  equipped  with  interchangeable  steel  grips 
or   bushin.gs,    to   fit    various   sizes   of    pipe.     The   large    hand 


Stoever  Automatic  Pipe  Bending  Machine. 

wheel  shown  at  the  front  side  of  the  table  operates  a  slide, 
which  may  be  adjusted  toward  or  away  from  the  central 
former.  This  slide  holds  two  rollers,  one  directly  in  line 
with  the  main  forming  roll  and  serving  to  press  or  force 
the  pipe  onto  it,  while  the  other  acts  simply  as  a  guide  roller 
for  holding  the  unbent  portion  of  the  pipe  in  the  jiroper  posi- 
tion. The  operation  of  bending  is,  then,  to  introduce  the  pipe 
between  the  two  rollers  on  the  slide  until  it  lies  in  the  groove 
of  the  main  former;  liere  it  is  grasped  at  the  proper  point  by 
the  vise,  after  which  the  vertical  spindle  is  started,  being 
rotated  the  number  of  degrees  required  to  give  the  bend 
desired. 

The  spindl(>  is  driven  by  power.  The  machine  shown  is 
motor  driven,  although  the  belt  pulley  is  also  in  place  in  the 
foreground  of  the  cut.  The  belt  driven  machine  has  but  one 
speed.  With  the  motor  drive  a  variable  speed  motor  is  usually 
used,  so  that  a  variety  of  speeds  can  be  obtained  to  suit  the 
work  in  hand.  A  reversing  mechanism  is  interposed  between 
the  motive  power  and  the  spindle,  operated  by  a  treadle  within 
convenient  reach  of  the  operator.  This  serves  to  control  the 
machine,  and  i)ermits  the  spindle  to  be  returned  to  the  start- 
ing position  rapidly,  by  power,  after  a  bend  has  been  made. 
Adjustable  dogs  are  provided  on  the  vertical  spindle  for 
stopping  automatically  the  movement  of  (ho  spindle  in  either 
direction  at  predetermined  points,  to  give  (he  degree  of  liend 
required. 
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In  using  this  machine  no  filling  of  the  pipe  Is  necessary. 
It  is  placed  in  the  machine  in  its  normal  condition,  and  the 
normal  section  is  retained  in  the  completed  bend.  Sixteen 
complete  bends  have  been  made  in  ten  minutes  with  this 
apparatus.  In  daily  runs,  300  bends  have  been  made  in  9 
hours  a  number  of  times.  In  the  work  referred  to,  the  bends 
were  made  in  2-inch  pipe  to  a  4-inch  radius,  180  degree  curva- 
ture, the  length  of  the  legs  being  5  or  6  feet.  It  will  be  noted 
from  the  cut  and  the  description  given,  that  the  machine  is 
intended  for  manufacturing  service  particularly.  It  is  a 
special  machine,  like  some  forms  of  turret  lathes  and  engine 
lathes,  and  when  set  for  a  single  piece  of  work  should  be  used 
on  that  work  for  some  time. 


JOHNSON  &  BASSETT  SELF-OILING  LOOSE  PULLEY. 
The  subject  of  loose  pulleys  has  always  been  a  sore  one. 
Much    thought   has   been   given   to   remedying   the   difficulties 
and  annoyances  consequent  on  the  use  of  those  of  the  common 


The  Johnson  &  Bassett  Self-oiliner  Loose  PuUey. 

type.  Of  the  various  designs  resulting  from  this  extended 
thought,  that  shown  in  the  accompanying  half-tone  and  line 
cut  is  perhaps  as  promising  as  anything  we  remember  to  have 
seen.  The  arrangement  provides  for  a  loose  pulley,  having  a 
reservoir  of  oil  which  is  automatically,  and  yet  by  simple 
means,  conducted  to  the  bearing  surface,  whence  it  is  returned 


Fig.  2.    Section  of  Pulley,  showing  Oil  Ducts  and  Reservoir. 

to  the  reservoir  as  fast  as  it  escapes  at  the  end  of  the  bear- 
ing. The  way  in  which  this  is  done  will  be  understood  by 
referring  to  the  cuts  and  the  accompanying  description. 

The  pulley   does  not  run   directly   on  the   shaft,   but   on  a 
bearing  of  its  own  secured  to  the  shaft  by  set  screws.     This 


is  shown  at  A  in  Fig.  2,  and  directly  under  the  assembled 
pulley  in  Fig.  1.  When  the  pulley  B  is  slipped  over  this  bear- 
ing, it  bottoms  against  an  internal  shoulder  at  one  end  of  the 
hub  of  the  pulley,  while  endwise  movement  is  prevented  at 
the  other  end  by  a  washer  or  collar  C,  which  is  screwed  to 
the  hub  of  the  pulley.  A  channel  is  turned  in  the  inner 
periphery  of  the  hijb  and  on  the  opposite  side  of  the  bearing, 
as  may  be  seen  at  D.  This  furnishes  the  oil  reservoir  referred 
to.  Deep  grooves  in  the  sides  of  the  bearing  A  are  connected 
with  this  channel  by  the  slanting  oil  ducts  shown.  The  effect 
of  this  arrangement  is  plainly  evident  with  a  little  considera- 
tion. As  the  oil  contained  in  the  reservoir  escapes  through 
the  bearing  surface,  it  gradually  oozes  out  into  the  side  chan- 
nels in  the  bearing,  whence  it  is  returned  to  the  central 
reservoir,  by  centrifugal  force  if  the  shaft  is  running,  and  by 
gravity  through  whichever  of  the  oil  ducts  may  happen  to  be 
downward  at  the  time,  if  the  shaft  is  standing.  From  the 
reservoir,  the  oil  repeats  the  cycle. 

No  collar  is  necessary  to  position  this  pulley  on  the  shaft, 
since  it  is  held  by  its  own  hub.  Running  as  it  does,  on  its 
own  bearing,  it  can  be  applied  to  worn  shafts,  damaged  by 
running  with  ordinary  loose  pulleys.  The  bearing  is  of  large 
diameter  and  the  surface  is  sufficient  to  hold  the  oil  either 
running  or  standing,  so  that  tight  belts  do  not  squeeze  the 
oil  out.  The  higher  the  speed  the  better  the  lubrication, 
owing  to  the  part  centrifugal  force  plays  in  distributing  the 
oil  where  it  is  needed.  The  pulley  is  neat  in  appearance,  and 
is  in  no  sense  an  experimental  device,  having  been  thoroughly 
tested  under  severe  conditions  for  the  past  two  years.  It  is 
regularly  made  in  various  diameters  of  from  6  to  14  inches, 
with  larger  sizes  to  order.  Johnson  &  Bassett  of  Worcester. 
Mass.,  are  the  manufacturers. 
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PITTSBURG  VISE  OF  UNUSUAL  SIZE. 
The  Pittsburg  Automatic  Vise  and   Tool  Co.,  of  Pittsburg, 
Pa.,  has  built  what  it  believes  to  be  the  largest  vise  ever  con- 
structed.    This  tool  weighs  695  pounds,  is  36  inches  long.  18 


A  695-pound  Vise. 

inches  high,  and  has  a  jaw  opening  of  15  inches.  It  is  so  con- 
structed as  to  secure  the  greatest  possible  strength;  for  in- 
stance, the  jaws  at  the  neck  are  over  4i4  inches  thick,  while 
the  slide  bar  is  7  inches  in  diameter. 

This  tool  is  of  the  same  design  as  the  regular  line  of  double 
swivel  vises  made  by  its  builders.  The  whole  vise  may  be 
swung  in  its  base  about  a  vertical  axis,  and  the  jaws  may  be 
set  at  any  angle  in  the  axis  of  the  tightening  screw.  The 
setting  up  of  the  jaws  on  the  work  clamps  the  whole  structure 
immovably,  without  requiring  any  special  movements  for  this 
purpose.  Careful  fitting  and  smooth  finish  make  it  possible 
with  even  the  large  vise  shown  to  swing  the  jaws  around,  or 
shift  the  angle  of  the  vise  itself,  without  requiring  the  work- 
man to  exert  himself  in  the  least.  This  tool  fills  the  needs 
of  shipbuilding  yards,  railroad  and  forge  shops,  and  other 
works  where  parts  of  great  size  are  handled,  and  for  holding 
which  provision  has  to  he  made.  As  an  instance  of  the  way 
in  which  it  may  be  used,  work  too  heavy  to  be  lifted  into  a 
vise  can  be  readily  stood  on  one  end  on  the  floor  and  be 
grasped  by  the  jaws  of  the  chuck,  which  are  turned  at  right 
angles  for  the  purpose,  thus  getting  a  grip  the  full  length  of 
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the  Jaws.     Tlio  luavlest  work  can  Uuu  bo  iHTl'orimil  wllliout. 
loosonlng  tlio  grip. 

As  11  contnvst  to  this  hoav.v  tool.  luciilioii  iniM;lit  bi-  made 
of  another  vise  of  the  same  design  which  this  flini  has 
recent l.v  added  to  its  line.  This  has  jaws  I'fi  Inch  long, 
opening  3  Inches  and  weighing  about  3Vj  pounds.  This  Is 
Intendid  particularly  for  emergency  work  on  motor  boats 
and  automobiles.  The  base  in  which  It  Is  set  may  be  pernia- 
n<nll.\  llxt'd  to  the  deck,  floor,  running  board  or  seat  of  the 
iiiacliino.  wliere  lis  small  size  renders  It  unobjettional)le. 
Wtirn  a  breakdown  occurs  and  it  is  desired  to  use  the  vise. 
It  is  simply  set  into  this  base,  and  the  tightening  of  the 
work  clamps  the  whole  structure.  The  parts  are  so  designed 
as  not  to  be  affected  by  an  accumulation  of  mud,  dirt  or 
water.  By  the  use  of  extra  bases,  the  vise  can  be  utilized  any- 
where— in  the  work-shop,  store  or  home.  It  will  be  seen  that 
there  is  a  ratio  of  about  200  to  1  in  the  weights  of  these  two 
tools. 

WELLS  TURRET  LATHE. 
The  F.  E.  Wells  &  Son  Co.,  of  Greenfield,  Mass.,  are  placing 
on  the  market  the  new  lathe  for  manufacturing  use  shown 
in  the  accompanying  half-tone.  It  is  designed  to  meet  the 
need  for  a  reasonably  priced  tool  for  rapid  and  accurate  work 
in  the  manufacture  of  small  parts.  The  general  design  fol- 
lows the  lines  of  the  other  lathes  built  by  the  same  makers,  a 
noticeable  point  being  the  fact  that  the  head-stock  is  cast 
solid   with   the  bed.     The   spindle   is   supplied   with   an   auto- 


Turret  Lathe  for  Oeneral  Manufacturing. 

matic  chuck  operated  by  a  lever,  so  that  it  can  be  opened  and 
closed  while  running  at  full  speed.  This  allows  small  pieces 
to  be  handled  rapidly.  The  nose  of  the  spindle  is  threaded, 
so  that  geared  or  scroll  chucks  up  to  8  inches  in  diameter  can 
be  used  for  handling  larger  pieces,  such  as  castings,  etc. 
When  the  split  chucks  are  being  used,  this  thread  is  covered 
by  a  cap.  Wlien  required,  a  wire  feed  can  be  supplied.  The 
turret  slide  is  operated  by  a  lever.  The  turret  may  have 
four  or  six  holes  as  desired.  The  cut-off  slide  has  a  tool  on 
each  side  of  the  machine.  Is  of  new  and  substantial  design, 
and  has  tool-posts  for  properly  carrying  either  straight  shank 
tools  or  circular  forming  tools.  These  lathes  swing  11  inches, 
and  are  made  with  3,  3i{.,  and  4-foot  bed's. 


WELLS  BROS.  STANDARD  AND  LIMIT  GAGES. 
In  Fig.  1  are  shown  standard  internal  and  external  gages 
for  testing  Briggs  pipe  threads  on  pipes,  fittings,  etc.  They 
are  designed  particularly  for  reference,  and  are  to  be  used  by 
the  users  of  pipe  and  fittings.  Some  way  of  testing  is  neces- 
sary in  all  material  threaded  with  the  Briggs  standard,  since 
the  pipe  and  the  fittings  are  seldom  made  by  the  same  firms, 
and  it  Is  often  necessary  to  know  whether  the  parts  supplied 
come  to  the  standard  size  without  testing  them  in  tlie  parts 
they  are  to  go  in.  These  gages  are  intended  for  this  use. 
They  have  a  uniform  taper  of  %  inch  to  the  foot  to  agree 
with   the  standard   to  which   they   are   made.     The   ring  gage 


lias  a  thickness  ciiual  in  ilie  li  n^tli  of  (lie  tlireaded  end  nl'  tin; 
|ii|)e,  and  is  used  to  lesl  iiiiie  ends  liy  being  screwed  <in  as 
far  as  possible  by  hand,  whtn  the  end  of  the  pipe  should  be 
exactly  Hush  with  the  small  end  of  the  ring.  The  plug  gage 
is  made  three  threads  longer  than  tlie  ring  gage,  with  the 
large  end  the  same  size  as  .the  large  end  of  the  ring.  When 
used  to  test  pipe  fittings,  it  is  screwed  In  as  far  as  possible, 
when  the  large  end  should  come  flush  with  the  outside  of  the 


Pig.  1.    Plug  and  Ring  Gages  for  Testing  Pipe  Threads. 

fitting.  It  will  be  seen  that  in  this  way  the  fitting  is  tested 
three  threads  deeper  than  the  pipe  end,  so  plenty  of  margin 
is  allowed  for  forcibly  screwing-in  with  the  pipe  wrench  to 
make  a  tight  joint.  The  plug  and  ring  screw  together  until 
their  large  ends  are  flush.  They  are  made  with  cuts' milled 
through  to  clean  out  the  chips  from  the  thread  being  tested. 
Since  they  are  tapered,  it  would  be  impossible  to  screw  them 
to  a  bearing  without  this  provision. 


Fig.  2.    Solid  Limit  Gages  for  Threaded  and  Cylindrical  "Work. 

In  Figs.  2  and  3  are  shown  limit  gages  for  small  and  lai-ge 
work  respectively.  Those  at  the  right  of  the  cut  in  each  case 
are  for  threaded  work,  while  the  other  is  for  plain  cylindrical 
work.  In  the  thread  .gages  the  points  are  off-set  half  the 
pitch  of  the  thread  to  allow  the  work  to  enter  with  the  center 
lines  square  with  the  gage.  The  gage  points  provided  are 
set  on  the  common  plan  of  having  the  outer  pair  for  a  "must- 
go-through"  maximum  limit,  and  the  inner  pair  for  a  "must- 


Fig.  3.    Caliper  Limit  Gages  for  Large  Diameters. 

not-go-through"  minimum  limit.  Ordinarily,  on  work  of 
medium  size,  the  working  points  are  set  so  there  Is  a  differ- 
ence of  about  0.002  inch  in  diameter  between  the  two  limits, 
the  first  one  being  0.001  inch  over  size,  and  the  second  0.001 
inch  smaller  than  standard.  The  only  difference  between  the 
limit  gages  for  screw  threads  and  those  for  cylindrical  work 
Is  In  the  working  surface,  the  former  having  points  for 
measuring  on  the  angle  of  the  screw  thread,  while  the  latler 
has  flat  working  surfaces.  These  gage  points  can  be  removed 
at  any  time,  and  reground  if  worn.     They  may  then  be  read- 
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justed  to  size  by  comparing  them  with  the  setting  disks  fur- 
nished for  each  pair  of  working  points;  these  are  provided 
for  both  the  threaded  and  the  cylindrical  form.  These  gages 
are  made  iu  all  sizes  from  %  inch  to  10  inches  inclusive,  the 
style  of  Fig.  2  being  used  up  to  2i/2  inches  in  diameter,  and 
that  of  Fig.  3  for  larger  sizes.  Wells  Bros.  Co.,  Greenfield, 
Mass.,  is  the  maker. 


THE  STARRETT  QUICK  ADJUSTING  MICROMETER. 
The  new  micrometer  shown  in  the  cut  was  recently  brought 
out  by  the  L.  S.  Starrett  Co.,  Athol,  Mass.  It  has  the  inter- 
esting feature  of  quick  adjustment.  By  pressing  the  finger 
on  a  plunger  in  the  end  of  the  thimble,  a  split  nut  on  the 
micrometer  screw  is  opened,  permitting  the  thimble  and  spin- 
dle to  be  instantly  adjusted  to  any  required  point  within  the 
rapacity  of  the  instrument;  then  the  removal  of  the  pressure 
on  the  plunger  closes  the  nut  and  permits  the  exact  adjust- 
ment to  be  made  in  the  usual  manner.     Inasmuch  as  40  turns 


starrett  Quick  Adjusting  Micrometer. 

of  the  thimble  ai-e  required  to  move  the  spindle  of  the  ordi- 
nary micrometer  1  inch,  it  is  estimated  that  the  quick  adjust- 
ment feature  saves  at  least  20  seconds  on  each  extreme  move- 
ment of  the  spindle.  The  micrometer  has  the  ratchet  stop, 
lock  nut  and  patented  sleeve  by  which  adjustment  for  wear 
is  i-eadily  made. 


"AGRIPPA"  PIPE  AND  FITTINGS  WRENCH. 
.1.  H.  Williams  &  Co.,  of  Brooklyn,  N.  Y.,  have  made  for 
sevei-al  years  the  well-known  Vulcan  pipe  wrench.  They  have 
recently  placed  on  the  market  a  tool  operating  on  the  same 
principle,  for  use  where  limited  space  will  not  permit  employ- 
ing the  wider,  or  double  jaw  wrench.  They  call  this  a  fit- 
lings  wrench,  since  it  is  especially  adapted  for  use  on  narrow 
flanges,-  short  nipples  and  other  parts  with  contracted  sur- 
faces. The  tool  is  made  throughout  of  wrought  steel,  and 
has  a  drop-forged,  saw  tempered  jaw.  permanently  fastened  in 


The  A^ippa  Pipe  and  Fittings  Wrench. 

a  milled  seat  in  the  handle.  The  chain  is  longer  than  in 
similar  wrenches  for  pipe  work  only,  and  is  hand  made.  It 
swing.s  from  the  center  of  the  jaw  and  can  be  used  on  either 
side.  All  parts  are  interchangeable.  While  this  tool  is  only 
recently  offered  for  sale,  it  has  been  thoroughly  tested  in 
some  years  of  use.  It  is  made  in  seven  sizes,  with  a  capacity 
for  pipe  and  fittings  from  the  Vs-inch  to  the  12-inch  size, 
inclusive. 


DALLETT  AUTOMATIC  HOSE  COUPLING. 
This  coupling  is  the  result  of  a  continuous  series  of  experi- 
ments and  tests,  extending  over  a  period  of  four  years,  made 
by  the  Thos.  H.  Dallett  Co.,  of  23d  and  York  streets,  Phila- 
delphia, Pa.  The  makers  believe  that  the  coupling  resulting 
from    these   tests  and   experiments   is   as   superior   to   that   in 


present  use  as  are  the  pneumatic  tools  of  the  present  day  to 
those  of  ten  years  ago.  The  cut  shows  the  two  halves  of  a 
Dallett  coupling,  and  the  gasket  used  between  them.  To  con- 
nect this  coupling,  the  parts  are  pressed  together  and  given 
one-eighth  of  a  turn;  the  locking  ring  springs  into  place  of 
itself.  It  Is  then  impossible  to  pull  the  coupling  apart,  or 
disconnect  it  accidentally.  When  the  connection  is  to  be 
broken,   the   locking   ring   is    pressed   back  and   the   coupling 


DaUett  Automatic  Coupling,  Taken  Apart. 

turned  back.  In  making  the  connection,  the  tapering  end 
of  the  gasket  enters  the  conical  opening  in  the  male  part, 
being  a  loose  fit  therein;  when  the  pressure  comes  on  the 
coupling,  this  tapered  end  of  the  gasket  is  expanded  against 
the  wall  of  this  opening,  making  a  joint  which  increased 
pressure  will  only  make  the  tighter.  As  soon,  however,  as 
the  pressure  is  released,  the  gasket  is  again  loose,  so  no  mat- 
ter how  long  a  coupling  is  connected,  it  will  not  adhere  when 
the  joint  is  again  separated.  This  gasket  is  made  of  a  rub- 
ber composition  which  will  not  be  affected  by  oil  or  gasoline. 
It  is  held  in  the  female  half  by  a  flange  around  the  larger 
end,  which  fits  into  a  recess.  It  is  thus  impossible  for  it  to 
fall  out  or  be  lost,  though  when  necessary  a  new  one  can  be 
inserted  in  a  few  seconds.  As  will  be  noted,  the  two  mem- 
bers are  provided  with  locking  lugs  equally  spaced  around 
the  circumference,  and  when  they  are  snapped  together,  these 
lugs  insure  their  being  held  squarely,  thus  obviating  the  ten- 
dency to  leak,  as  is  common  in  other  couplings  of  this  class, 
especially  those  provided  with  only  two  lugs.  This  coupling 
is  made  in  various  sizes  to  fit  hose  and  threaded  ends  of  from 
%  to  11,4   inch  in  diameter. 

*  *     * 

NEW  APPLICATION  OP  COMPRESSED  AIR. 
One  of  the  most  remarkable  applications  of  compressed  air 
has  recently  been  made  by  Mr.  Phillip  Brasher,  Brooklyn,  N. 
Y.  He  has  found  that  the  discharge  of  air  into  water  below 
the  surface  breaks  up  the  wave  action  of  the  water  and  leaves 
a  practically  smooth  surface.  In  emergency  cases  he  expects, 
says  Compressed  Air,  that  this  principle  may  be  applied  to 
prevent  the  injurious  action  of  waves  on  objects  exposed  to 
them.  He  expects  that  a  disabled  ship,  drifting  toward  shore, 
by  throwing  out  an  anchor  to  which  is  fastened  a  distriliuting 
pipe  for  compressed  air,  and  held  far  enough  from  the  ship 
by  means  of  a  secondary  anchor,  could  lie  in  perfectly  smooth 
water  until  repairs  were  made,  or  the  sea  subsided,  lu  (he 
same  way  stranded  vessels  could  be  protected  from  the  pound- 
ing of  the  waves  until  floated.  Light  ships  could  be  sur- 
rounded by  a  circular  pipe  line  and  lie  in  the  center  of  an 
absolutely  calm  surface.  Some  of  the  expectations,  as  for  in- 
stance, that  in  the  not  distant  future  there  will  be  bai-- 
bors  constructed  in  the  middle  of  the  ocean,  in  vicinities  of 
more  than  ordinary  roughness,  by  means  of  pipes  suspended 
from  a  series  of  floats  so  placed  that  both  floats  and  com- 
pressor plant  will  be  protected  from  any  danger  of  wave  ac- 
tion,   seem    to   be   rather    daring    dreams   of   the    enthusiastic 

inventor. 

*  *     * 

Fixing  up  a  thing  to  be  as  good  as  it  was  before  il  was 
bi'oken  is  merely  setting  up  again  the  trap  in  which  you  have 
once  been  caught. 

The  answer  to  the  question,  "What  caused  it?"  must  l)e 
pursued  with  relentless  energy.  In  the  full  and  complete 
answer  to  this  lies  the  way  to  success. 

The  utter  absence  of  the  need  for  hurry  is  measurably 
lireferable  to  the  most  brilliant  exhibition  of  it.  The  man 
who  skips  over  an  accident  with  the  remark,  "Oh,  that  is 
nothing;  little  things  like  that  happen  every  day.  We  can't 
help  it,"  is  a  dangerous  man  to  have  around. 

Complaining  about  the  stupidity  of  your  help  but  proclaims 
your  own. — Paul  Liipke,  in  an  address  iefore  the  1^'ational 
Electric  Light  Association  Convention. 
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INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  TRADE  TOPICS. 
C'oiiimi  riial  coiiilitioii.s  remain  iiiucU  llic  t-iuiic  as  Tor  some 
liiiit'  |iasi,  but  a  ooiitimiaiice  of  the  geiieral  i)i'cssin'o  Is  not 
overiontiilently  looked  forward  to.  Productive  plants  of  all 
Kinds  have  so  greatly  increased  their  efficiency  that  to  keep 
them  simply  running  necessitates  a  much  larger  volume  of 
work  than  formerly.  In  labor  matters,  the  trend  indicated 
liy  the  general  results  of  strikes  in  the  engineering  trade 
(luring  the  last  few  years  is  unfavorable  to  this  method  of 
attempting  to  improve  working  conditions.  This,  notwith- 
standing an  a|)parently  successful  outcome  of  a  strike  at  the 
works  of  Vickers,  Sons  &  Maxim,  Ltd.,  Erith,  against  the 
continuance  of  the  premium  bonus  system,  and  also  directed 
towards  the  curtailment  of  the  functions  of  "speed-and-feed" 
men.  The  energies  of  trades  unions  appear  lilcely  to  be 
increasingly  directed  into  political  channels  with  a  view  to 
the  economizing  of  union  funds,  the  more  effective  presenta- 
tion of  the  labor  point  of  view  in  legislative  discussions,  and 
the  urging  forward  of  industrial  reforms.  "Collective"  bar- 
gaining respecting  disputes  or  changes  in  trade  customs  is 
being  almost  forced  into  general  recognition,  the  unwisdom  of 
avoidable  stoppages  in  lar.ge  industries  being  more  clearly 
seen  than  formerly. 

Shipbuilding  Records. 
Though  the  shipbuilding  returns  of  the  first  half  of  the 
present  year  do  not  compare  so  favorably  as  was  anticipated 
with  the  same  period  of  last  year,  individual  concerns  have 
made  some  remarkable  records.  John  Brown  &  Co..  Ltd.,  of 
Shefiield  and  Clydebank,  recently  launched  the  armored 
cruiser  Inflexible,  the  completed  cost  of  which  will  be  about 
.fS, 650,000,  and  also  delivered  the  Cunard  liner  Lusitania  for 
her  preliminary  trials.  The  concern  also  has  other  large 
orders  on  its  books.  It  has  practically  completed  the  pur- 
chase of  a  valuable  ironstone  field  at  Frodingham,  and  has 
also  strengthened  its  shipbuilding  connection  by  the  acquisi-. 
tion  of  an  interest  in  the  firm  of  Harland  &  Wolff,  Ltd., 
Belfast,  which  will  necessitate  the  creation  of  about  17,500,000 
additional  capital.  The  latter  firm  is  to  build  nine  steamers 
for  the  Morgan  combine  at  a  cost  of  about  $20,000,000.  About 
$250,000  are  being  expended  on  immediate  extensions.  The 
combined  firms  will  employ  about  30,000  men,  and  will  be 
able  to  turn  out  battleships  complete  with  guns,  mountings, 
and  armor  plate,  in  addition,  of  course,  to  the  most  modern 
types  of  commercial  vessels.  Harland  &  Wolff  are  also 
building  large  repair  shops  at  Southampton. 

Legislation  Against  Trusts. 
Efforts  are  being  made  to  legally  restrict  the  monopolistic 
conditions  laid  down  by  certain  machinery  trusts,  of  which 
the  shoe  machine  trust  is  typical.  Clauses  are  being  intro- 
duced into  the  new  patent  laws  by  which  conditions  of  sale 
or  lease  which  call  for  the  user  of  a  patented  machine  to  use 
other  articles  or  inventions,  or  to  prohibit  him  from  using 
any  other  than  those  dictated  by  the  patentee,  will  be  void. 
It  is  also  intended  to  empower  the  Board  of  Trade  to  appoint 
an  arbitrator  in  connection  with  the  termination  of  existing 
contracts  of  the  kind,  to  assess  the  compensation  to  be  paid 
for  the  determination  of  the  agreements  in  question.  The 
Australian  Commonwealth  government  also  propose  to  put  in 
force  the  extreme  powers  of  their  customs  regulations  in 
case  more  equitable  terms  are  not  speedily  granted. 

"Stringer-type"  Composing  Machine. 
An  interesting  machine  is  being  brought  to  the  notice  of 
the  printing  trade  over  here,  in  the  shajje  of  the  "Stringer- 
type"  matrix  composing  and  casting  machine.  The  nmchine 
is  named  after  the  inventor,  Mr.  H.  J.  S.  Gilbert-Stringer,  and 
its  special  feature  is  the  ability  to  produce  movable  type 
ready  for  machinery  purposes  at  the  rate  of  9.000  to  10,000 
l)or  hour  by  one  operator.  Certain  of  the  linotyi)e  features 
are  emliodied  as  regards  the  keyboard  and  the  arrangement 
of  matrices,  together  with  advantages  associated  ,  with  ma- 
chines of  the  perforated  ribbon  or  monotype  variety.  The 
characters  are  on   the   flat   face   of  the   matrices  and   not  on 


111"  edge,  liaii-  iliu's  |iraclically  being  eliminated.  The  tem- 
perature of  I  hi'  metal  Is  automatically  adjusted,  and  the 
variation  of  I  he  spacing  between  the  words  is  similarly  at- 
tended to.  Safety  stops  are  provided  In  the  case  of  a  matrix 
lieing  incorrectly  placed  on  its  way  from  the  magazine,  or  if 
too  much  is  endeavored  to  be  set  in  one  line.  The  bottom 
end  of  each  type  has  the  tin  caused  by  casting  so  automatic- 
ally knocked  off  that  the  bearing  surfaces  left  allow  the 
length  of  the  type  to  be  kept  within  extremely  fine  limits. 
The  frame  of  the  mold  is  cooled  by  water  circulation  .so  that 
the  tyi)e  may  easily  be  handled  when  cast  at  the  highest 
speeds.  Quite  a  number  of  other  jioints  appealing  to  the 
printer  are  claimed,  l)ut,  apart  from  the  good  quality  of  work 
apparently  obtained  from  it,  the  point  most  likely  to  attract 
favorable  attention  is  the  fact  of  one  man  performing  the 
whole  of  tlie  operations. 

Trade  Conditions  and  the  Taritl. 

Little  has  been  heard  of  late  in  the  way  of  holding  up  llie 
lirincipal  industrial  nations  as  models  or  warnings  to  the 
others.  It  is  increasingly  evident  that  much  is  to  be  learned 
from  the  practice  evolved  by  force  of  circumstances  in  each 
country,  and  that  a  deficiency  in  one  respect  is  often  fully 
counterbalanced  by  special  efficiency  in  another  direction. 
What  lecturing  is  taking  place  would  appear  mainly  devoted 
to  pointing  out  to  American  manufacturers  directions  in 
which  their  typical  mass  production  methods  fail  to  compete 
favorably  with  tlie  productions  of  countries  less  favorably 
placed  as  regards  supplies  of  raw  materials,  but  in  which 
latter  countries  artistic  bent  or  technical  skill  adds  consider- 
ably to  the  value  of  the  finished  product.  Great  Britain 
received  a  considerable  amount  of  well-meant  advice  until 
fairly  recently,  the  United  States  being  prominently  placed  as 
the  exemplar,  but  most  of  the  admonitory  statements  now  cur- 
rent are  concerned  with  the  presentation  of  the  theory  that 
unless  a  move  is  made  in  the  direction  of  protective  tariffs, 
Continental  competitors,  owing  to  their  home  market  being 
largely  preserved  for  them,  have  inducements  to  carry  out  an 
aggressive  foreign  trade  policy,  whereas  the  British  manu- 
facturer, through  his  Free  Trade  environment,  is  practically 
precluded  from  such  a  stimulus  It  may  be  more  or  less  so, 
such  statements  are  hard  to  prove  or  disprove. 

Dr.  Nlcolson  on  Rational  Machine  Design. 

Dr.  Nlcolson  of  the  Manchester  School  of  Technology 
has  for  some  years  been  working  with  a  view  to  the  design- 
ing of  machine  tools  being  conducted  on  "rational"  lines  as 
distinct  from  the  more  generally  followed  plan  of  advancing 
tentatively  from  designs  which,  notwithstanding  certain  de- 
ficiencies, gave  good  service  under  working  conditions.  Some 
deductions  from  experiments  made  by  him,  and  mentioned  in 
a  paper  recently  discussed  by  the  Institute  of  Civil  Engi- 
neers, appear  to  suggest  that  lathes  should  be  capable  of 
taking  a  cut  equal  to  one-fortieth  the  height  of  centers,  with 
a  feed  one-fourth  of  this.  The  ratio  between  the  highest  and 
lowest  speeds  on  lathes  designed  to  use  carbon  steel  tools  is 
indicated  as  50  to  1  on  12-inch  swing  lathes,  to  180  to  1  on 
120-inch  swing  lathes.  When  employing  high-speed  steels  the 
ratios  are  10  to  1  on  12-inch  swing  lathes,  to  120  to  1  on  120- 
inch  swing  lathes.  He  considers  that  the  power  available  in 
high-speed  lathes  should  be  from  three  to  seven  times  that 
required  for  lathes  using  tools  of  carbon  steel.  Dr.  Nlcolson 
also  advocates  front  bearings  of  smaller  diameter  than  often 
used  on  British  highspeed  lathes,  a  view  dissented  from  by 
a  number  of  makers,  who  draw  attention  to  the  weight  of 
face-plates  and  heavy  jobs  often  suspended  from  them.  An- 
other suggested  innovation  is  the  use  of  solid  bush  bearings 
without  means  of  adjustment,  but  with  arrangements  for 
forced  lubrication,  to  prevent  metal  and  metal  contact  at  the 
lower  speeds,  the  spindles,  as  before  mentioned,  being  of 
smaller  diameter  than  now  usual,  and  the  front  hearings  only 
about  half  the  present  length.  The  form  of  bed  strongly 
recommended  for  adO])tion  is  of  circular  or  box  form  in  place 
of  the  double  H  section  with  cross  girts,  commonly  employed. 
Many  practical  objections  may  be  ur,ged  against  such  a  de- 
parture, but  the  author  of  the  paper  considers  that  such  diffi- 
culties may  be  satisfactorily  overcome,  when  toolmakers  are 
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disposed  to  give  such  a  form  of  bed  a  thorough  trial,  its 
bending  and  torsion  resisting  qualities  being  such  as  to  justify 
reasonable  expenditure  in  its  development.  In  any  case.  Dr. 
Nicolson's  ventilation  on  the  subject  is  likely  to  lead  to  its 
more  consistent  treatment  by  designers  and  builders. 

Commercial  and  Technical  Education. 

Commercial  and  industrial  or  technical  education  obtains 
fairly  constant  attention  even  though  it  be  of  a  critical  rather 
than  constructional  character.  The  Birmingham  University 
authorities  are  forming  an  advisory  board  of  engineering 
business  men  to  assist  in  the  inauguration  of  a  scheme  of 
training  in  the  commercial  side  of  engineering.  At  Oxford 
University  it  is  proposed  to  found  a  chair  of  engineering. 
No  attempt  at  practical  training  is  proposed  at  present.  In 
Lancashire  some  difficulty  exists  as  regards  placing  students 
in  positions  after  attending  technical  schools.  Manufacturers 
have  not  yet  become  aciustomed  to  the  idea  of  frankly  assimi- 
lating in  their  works  organization  technical  school  graduates, 
and  consequently  disappointment  is  expressed  both  by  stu- 
dents and  those  responsible  for  the  general  oversight  and 
administration  of  educational  matters  in  the  county.  In  a 
recent  report  of  the  Lancashire  County  Education  Committee 
it  was  stated  that  the  work  sent  in  by  students  in  the 
textile  branches — who  submit  samples  of  work  designed  and 
actually  woven  by  them — was  considerably  superior  to  all 
previous  efforts,  there  being  an  entire  absence  of  unworthy 
material.  The  weakest  feature  of  the  work  was  the  coloring, 
which  was  crude  in  several  instances.  On  the  results  of 
these  competitions  scholarships  tenable  for  three  years  at 
the  Manchester  School  of  Technology  are  awarded,  and  also 
various  prizes.  Every  effort  is  being  made  to  train  students 
to  be  of  service  to  employers,  but  as  previously  mentioned, 
a  mutual  understanding  is  not  as  yet  arrived  at  as  to  what 
is  required  from  students  after  completing  their  courses. 

James  Vose. 

Manchester,  Eng.,  August  1,  1907. 


MISCELLANEOUS  FOREIGN  NOTES. 

Geeman  Ship  Building  Industry. — Like  all  other  indus- 
tries, the  ship-building  yards  in  Germany  increased  their 
business  materially  during  1906.  The  tonnage  of  new  mer- 
chant vessels  constructed  was  387,820  tons,  as  compared  with 
277,731  tons  in  1905.  This  represents  an  increase  of  32.4  per 
cent.  At  the  close  of  1906  there  were  under  construction  in 
various  German  ship-building  yards  merchant  vessels  with 
an  aggregate  tonnage  of  323,000  tons. 

R(ECHi,iNG  Iron  and  Steel  Works,  Voelklingen,  Germany, 
has  put  into  operation  a  new  Kjellin  induction  steel  furnace, 
having  a  capacity  of  24  tons.  About  15  tons  are  poured  at  the 
end  of  each  run,  9  tons  being  left  for  the  beginning  of  the 
next  run.  The  power  consumption  is  736  kilowatts  per  hour. 
There  are  two  smaller  induction  furnaces  In  operation  at 
these  works  and  a  fourth  in  construction,  having  a  capacity 
of  150  tons.  A  high  production  economy  is  claimed  for  the 
new  plant. 

British  Automobile  Industry. — According  to  the  London 
Times  the  motor  car  industry  in  Great  Britain  is  still  in  a 
state  of  remarkable  progress.  The  business  of  1906  doubled 
that  of  1905,  while  in  1907  every  indication  points  to  a 
demand  far  exceeding  anything  yet  experienced.  The  home 
product  has  succeeded  in  competing  with  the  foreign  vehicle. 
Not  so  long  ago  it  was  almost  impossible  to  find  a  British 
car  outside  the  boundaries  <X  the  United  Kingdom,  eicept 
those  owned  by  British  tourists.  Now  there  is  a  distinct  and 
growing  demand  for  them  in  the  British  colonies,  in  America, 
and  on  the  Continent.  The  exports  for  the  first  four  months 
this  year  amounted  to  $1,243,525  in  finished  cars,  and  $796,940 
in  automobile  parts.  This  is  more  than  double  the  exports 
for  the  same  period  in  1906. 

Industrial  Conditions  in  SwEDEN.^The  industrial  devel- 
opment of  Sweden  depends  largely  upon  the  development  of 
the  country's  resources  of  power,  obtainable  from  the  water- 
falls,  and   convertible   into   electrical   energy.     The   value   of 


these  resources  is  becoming  more  appreciated  than  ever, 
and  electrical  machine  companies  are  prospering.  The  largest 
of  these  is  reported  to  have  delivered,  in  1906,  3,319  electrical 
machines,  with  a  total  of  87,720  H.P.,  and  to  have  orders  on 
hand  for  machines  of  more  than  200,000  H.P.  The  machine- 
tool  industry  Is  in  a  flourishing  state,  but  the  production  of 
the  country  in  this  line  falls  by  far  short  of  the  demand,  and 
high  class  American  machinery  finds  a  ready  sale  at  the 
present  time. 

Standardization  of  Motor  Parts  in  Gre.\t  Britain. — It  is 
reported  that  the  British  Institute  of  Automobile  Engineers 
has  appointed  a  committee  for  inquiring  into  the  possibility 
of  a  standardization  of  motor  parts.  It  is  appreciated  that 
those  accessories  and  component  parts  used  in  engines  of  all 
types,  as  well  as  nuts,  bolts,  bolt  heads,  and  wrenches,  could 
be  made  the  same  on  all  kinds  of  modern  automobiles,  not 
only  in  the  United  Kingdom,  but  on  the  Continent  as  well. 
One  difficulty  in  the  standardization  is  the  fact  that  Conti- 
nental motor  makers  use  the  metric  system,  while  manufac- 
turers in  Great  Britain  do  not.  The  fact  that  this  subject  is 
receiving  attention  is  an  important  one  as  the  first  step 
toward  agreements  which  are  likely  to  be  beneficial  to  the 
motor  manufacturers  in  all  countries. 

The  Proposed  World's  Fair  in  Berlin. — Some  time  ago  it 
was  announced  in  the  press  that  an  initiative  had  been  taken 
in  leading  industrial  and  political  circles  for  the  arranging 
for  a  world's  fair  in  Berlin,  Germany,  1913.  The  immediate 
cause  for  the  selection  of  this  year  was  the  twenty-fifth  year 
anniversary  of  the  German  Emperor's  ascension  to  the  throne 
of  the  empire.  On  account  of  this  proposition  the  German 
Commercial  Union  sent  out  a  circular  letter  to  the  German 
chambers  of  commerce  in  order  to  learn  their  views  with 
reference  to  a  world's  exposition,  to  be  held  at  Berlin  in  1913 
or  other  year  of  the  coining  decade.  In  answer  to  this  the 
chamber  of  commerce  at  Mayence  has  recently  adopted  the 
following  resolution,  which  seems  to  voice  the  opinion  gen- 
.erally  entertained  in  Germany  concerning  world's  fairs:  "The 
chamber  of  commerce  has  resolved  to  answer  that  it  can  not 
recognize  the  holding  of  a  world's  exposition  at  Berlin  in 
the  year  1913,  or  in  some  other  year  of  the  coming  decade, 
as  in  the  Interest  of  Germany's  industries  and  commerce; 
that  it  deems  it  more  advisable,  instead  of  general  world's 
expositions,  to  organize  for  all  products  of  human  activity 
international  expositions  of  a  special  industry,  as  such  only 
can  have  the  effect  of  fructifying  and  stimulating  the  indus- 
tries and  trades." 

*     *     * 

THE  KRONPRINZESSIN  CECILIB. 

The  latest  addition  to  the  passenger  fleet  of  the  North 
German  Lloyd  Steamship  Company,  the  Eronprinzessin 
CecUie,  arrived  in  New  York  harbor  August  14,  1907.  This 
boat  is  another  evidence  of  the  faith  in  the  commercial  possi- 
bilities of  the  large  size,  high  speed,  luxuriously  equipped 
vessel.  The  use  of  reciprocating  engines  has  been  continued, 
this  being  in  line  with  German  engineering  practice,  which  is 
inclined  to  regard  the  steam  turbine  as  not  yet  out  of  the 
experimental  stage.  The  vessel  is  propelled  by  twin-screws, 
each  driven  by  two  quadruple  expansion  engines.  The  cylin- 
der diameters  are  as  follows:  High  pressure,  37%  inches  in 
diameter;  first  intermediates  49%  inches;  second  intermedi- 
ates, 74  vs  inches:  and  low  pressure,  112V4  inches;  the  common 
stroke  is  6  feet.  The  horse-power  is  45,000.  The  comparison  of 
this  figure  with  the  70,000  horse-power  of  the  Liisitania  gives 
some  idea  of  the  cost  of  raising  the  speed  of  two  vessels  of 
comparable  size  from  24  knots  per  hour  to  the  25%  knots 
which  the  new  English  vessel  is  expected  to  make.  The  most 
impressive  thing  to  the  visitor  on  the  Kronprinzessin  Cecilie, 
aside  from  the  great  size  of  the  vessel,  is  the  perfection  of  de- 
tail which  has  been  observed  throughout  the  boat  in  the  mat- 
ter of  fittings,  furnishings  and  decoration.  There  is  something 
very  fine  in  the  design  and  workmanship  of  even  the  most  in- 
conspicuous details  of  the  interior  decoration,  and  this  rises  to 
a  high  pitch  of  beauty  in  the  case  of  the  dining  room  and 
saloons,  and  the  more  luxurious  of  the  staterooms  and  suites. 


S.M.loinlior,   1907. 
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OBITUARY. 

Henry  W.  Clarke,  senior  member  of  Hill.  Clarke  &  Co.,  Bos- 
ton, Mass.,  died  July  27  at  his  home  in  Watertown,  near  Bos- 
ton. Mr.  Clarke  was  born  May  10,  1822.  He  began  his  busi- 
ness career  in  hardware,  being  first  employed  by  George  H. 
Gray  &  Danforth,  of  Boston.  In  1866  he  became  connected 
with  the  firm  of  Horace  McMurtrie  &  Co.,  who  were  engaged 
in  engineering  enterprises  and  in  selling  machinery.  The 
firm  was  later  reorganized  as  Hill,  Clarke  &  Co.  Mr.  Clarke 
was  actively  connected  with  the  company  until  about  two 
years  ago.  His  son,  Charles  A.  Clarke,  is  the  present  presi- 
dent of  the  company. 

«     »     * 

PERSONAL. 
T.  B.  Burnite  of  the  engineering  and  sales  department  of 
The  John  A.  Traylor  Machinery  Company,  Denver,  Colo.,  has 
been  appointed  superintendent. 

E.  B.  Boye,  until  recently  manager  of  the  Cleveland  office 
of  Messrs.  Manning,  Maxwell  &  Moore,  has  accepted  a  posi- 
tion with  the  Warner  &  Swasey  Co.,  Cleveland,  O.,  as  its  Chi- 
cago representative. 

J.  Cecil  Nuckols.  for  the  past  three  years  advertising  man- 
ager of  The  S.  Obermayer  Co.,  Cincinnati,  O.,  has  recently 
received  the  additional  appointment  of  advertising  manager 
of  the  Cincinnati  Electrical  Tool  Co. 

George  H.  Hall,  who  for  the  past  four  years  was  connected 
with  the  sales  department  of  the  Crocker-Wheeler  Co.,  Ampere, 
N.  J.,  has  accepted  the  position  of  manager  of  the  Boston 
office  of  the  Diehl  Mfg.  Co.,  Elizabethport,  N.  J.  .Mr.  Hall 
was  formerly  associate  editor  of  M.\chinert. 

F.  B.  Maltby,  who  has  been  connected  with  the  Panama 
Canal  work  as  principal  assistant  engineer  to  Mr.  J.  F. 
Stevens,  has  resigned  to  go  with  Dodge  &  Day.  Philadelphia. 
Pa.,  in  the  capacity  of  chief  engineer.  Mr.  Maltby  is  a  gradu- 
ate of  the  University  of  Illinois,  class  of  1882,  and  has  had  a 
wide  engineering  experience. 

«     *     * 

NEW  BOOKS  AND  PAMPHLETS. 

A  Cour.se  in  Structural  Dr.ifting.  G4  pages.  6x0  inclios.  with  -JS 
cuts,  numerous  taljles  and  diagrams,  and  l.j  large  folding  plates. 
Published  by  the  Industrial  Magazine.  Collinwood,  Oliio. 
This  book  is.  so  far  as  we  know,  the  first  one  treating  the  subject 
of  structural  drafting  from  the  drafting  room  standpoint.  It  deals 
with  the  conventions  used  in  making  drawings,  discusses  the  technique 
of  the  business,  and  gives  a  very  lucid  introduction  to  the  subject  of 
structural  design.  The  scope  of  the  work  can  be  gathered  from  the 
following  chapter  headings  :  General  Remarks.  Terms  Used.  etc.  : 
Riveting,  Spacing ;  Bolts,  Pins  and  Eyebars :  Connection  .\nglps  and 
Anchors ;  Copying ;  Strength  of  Materials ;  Beams,  Girders :  Column 
and  Sole  Plates  ;  Truss  Outlines  ;  Title  Page  and  Cover  ;  Drafting  Room 
Practice.  It  is  a  pity  that  a  book  as  excellent  as  this  appears  to  be 
should  not  have  had  more  careful  proofreading.  Errors  are  noticeable 
on  almost  every  page.  We  trust  that  its  popularity  will  be  sufficient 
to  require  a  new  edition  in  the  near  future,  at  which  time  these 
defects  can  be  remedied. 

CATALOGUES  AND  CIRCULARS. 

The  Cushmax  Chuck  Co..  Hartford,  Conn.  li»i»7  catalogue  and 
price  list  of  chucks  and  face-plate  jaws,  describing  the  different  types 
and  discussing  repair  parts,  outfits  for  lathes,  etc. 

The  Electric  Controller  &  Supply  Co.,  Cleveland,  O.  Illustrated 
bulletin  descriptive  of  universal  insulator  supports,  touching  upon 
application,  construction,  special  work,  cost,  advantages,  etc. 

The  Pittsburg  .\utomatic  Vise  a.\d  Tool  Co..  Pittsburg.  Pa.,  has 
issued  a  unique  catalogue,  in  black  and  white,  illustrating  Its  special 
automobile  and  motor  boat  vise. 

Goodell-Pkati  Co.,  Greenfield,  Mass.  Catalogue  Xo.  8  for  tool- 
smiths,  illustrating  and  describing  automatic  drills,  punches,  hack 
saws,  vises,  etc.  The  company  has  added  more  than  fifty  new  tools 
to  its  line  since  issuing  its  last  catalogue. 

Lucas  Machine  Tool  Co.,  Cleveland,  O.  Pamphlet  entitled  "Pull." 
which  states  that  the  best  way  to  get  a  "pull"  is  to  push,  and  de- 
scribes the  four  ways  in  which  this  company  pushes  its  machines. 

The  O.  K.  Tool  Holder  Co.,  Shelton,  Conn.  Catalogue  illustrating 
the  lathe,  shaper  and  planer  tools,  and  drop  forgings  manufactured  by 
this  company.  The  various  combinations  of  these  tools  and  tool- 
holders,  their  sizes  and  prices  are  included. 

The  Burke  Machinery  Co..  Cleveland,  O.  Catalogue  on  machine 
tools,  describing  the  various  types  of  milling  machines  and  attach- 
ments, drill  presses,  vises,  tapping  machines,  etc..  manufactured  by 
this  company.     .\  price  list  is  also  issued  with   this  catalogue. 

J.  T.  Slocomr  Co.,  Providence.  R.  I.  Catalogue  No.  11  illustrating 
and  giving  brief  descriptions,  with  prices,  of  micrometer  calipers  and 
gages.  The  book  also  includes  tables  of  decimal  equivalents,  drill  list. 
and  instructions  how  to  read  a  micrometer. 

Independent  Pneumatic  Tool  Co.,  First  National  Bank  Building. 
Chicago.  111.  Catalogue  No.  8  illustrating  and  describing  the  complete 
line  of  Thor  pneumatic  tools  and  appliance's.  A  number  of  interesting 
photographs  show  these  tools  at  work  under  different  conditions. 

J.  M.  Carpenter  Tap  and  Die  Co.,  Pawtucket,  R.  I.,  has  compiled 
in  convenient  form  the  recently  adopted  standard  of  the  .\merioan 
Society  of  Mechanical  Engineers  for  machine  screws  and  machine  screw 
taps  and  dies.  A  copy  will  be  sent  to  all  users  of  machine  screws. 
who  apply. 


J.  Li.  Osoood,  Buffalo,  X.  Y.  Card  illustrating  and  describing  the 
Osgood  "indestructible"  file  and  tool  handles.  These  are  made  with 
a  thin  steel  tube  forced  into  the  handle  and  interlocked  with  the 
ferrule.  The  construction  is  such  that  the  file  tang  is  held  in  a  wood 
seating  the  same  as  hi  usual  construction,  but  the  tube  restrains  the 
handle  from  splitting. 

We.stinghouse  Machine  Co..  Pittsburg,  Pa.  Catalogue  descriptive 
of  the  Westinghouse  storage  battery  for  stationary  use.  The  company 
has  spent  many  years  in  studying  the  various  types  of  storage  bat- 
teries, and  has  made  many  exhaustive  tests,  the  result  of  its  work 
being  embodied  in  the  type  S  storage  battery  here  completely  described 
and  illustrated. 

The  Pittsburg  Automatic  Tool  &  Vise  Co..  Pittsburg,  Pa.,  has 
published  a  book  in  two  colors  describing  and  illustrating  the  Pittsburg 
two-way  vise.  It  deals  particularly  with  "high-speed"  bench  vises. 
The  cover  of  the  book  is  an  attractive  design  in  color  showing  a 
Pittsburg  mill  scene.  Copies  may  be  obtained  by  applying  to  any  of 
the  agents  of  the  company  or  to  the  general  office  at  Pittsburg. 

The  L.  S.  Starp.ett  Co.,  .\thol,  Mass.  Catalogue  Xo.  18  containing 
23-  pages  description  of  fine  mechanical  tools  and  illustrated  with 
over  oOO  engravings.  Many  new  and  unique  tools  are  shown  and 
some  additions  to  the  sizes  of  former  tools  have  been  made.  .V 
number  of  improvements  in  design  have  been  incorporated  in  certain 
tools  and  a  few  changes  in  prices.  The  new  catalogue  has  been  care- 
fully revised  and  every  tool  is  indexed  both  by  name  and  number. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  111.  Cata- 
logues Xo.  23  and  24.  Catalogue  No.  23  contains  more  than  luu 
pages  and  is  devoted  exclusively  to  Franklin  air  compressors,  contain- 
ing descriptive  matter  and  information.  Catalogue  Xo.  24  also  contains 
more  than  100  pages  and  is  devoted  to  the  company's  line  of  pneu- 
matic tools  and  api)liances.  including  "Boyer"  and  "Keller"  hammers, 
"Little  Giant"  drills,  sand  rammers  and  hoists. 

GOLDSCH.MIDT  TiiEU.MiT  Co.,  00  West  St.,  Xew  York  City,  has 
recently  issued  pamphlets  entitled  "Butt-Welding  Wrought  Iron  and 
Steel  Pipes  and  Rods  by  the  Thermit  Process"  and  "Metals  Free  fr<im 
Carbon  Produced  by  Aluminothermic  Method."  The  former  contains  a 
description  of  the  process  of  butt-welding  and  equipment  to  be  used. 
The  latter  is  a  reprint  from  Electiuclieinical  Iiidiistii/  and  Electro- 
rhemical  and  Metallurgical  Industry. 

.\MERiCAN  Loco.MOTivE  Co.,  Ill  Broadway,  Xew  York,  has  just 
issued  the  ninth  of  its  series  of  pamphlets  covering  the  standard  types 
of  locomotives.  .\s  the  tille  indicates,  this  number  of  the  series  is 
devoted  to  six-wheel  switching  locomotives,  and  contains  half-tone 
illustrations  and  the  principal  dimensions  of  twenty-six  different  de- 
signs of  this  type.  The  designs  illustrated  range  in  weights  from 
102.000  to  170,500  pounds,  and  are  adapted  to  a  variety  of  service 
conditions. 

The  Xewall  E.ngineebing  Co.,  Ltd.,  Warrington,  England.  Cata- 
logue of  gages  and  measuring  machines.  This  pamphlet,  which  con- 
tains about  70  pages,  describes  and  lists  one  of  the  most  complete 
and  interesting  line  of  gages  that  has  ever  come  to  our  notice.  Tlie 
completeness  of  the  line  may  be  judged  from  the  following  list,  giving 
some  of  the  tools  manufactured:  Internal  limit  gages;  fixed  point 
oxteinal  limit  gages;  adjustable  external  limit  gages;  double  end 
external  limit  gages ;  limit  reference  bars ;  standard  reference  bars ; 
internal  micrometers;  external  micrometers;  standard  cylindrical 
gages ;  standard  end  measuring  rods ;  standard  snap  gages ;  length 
micrometers  ;  length  gages  ;  end  measuring  blocks  ;  spherical  end  meas- 
uring blocks  ;  standard  screw  gages  ;  pipe  thread  screw  gages  ;  hardened 
screw  gages ;  taper  gages ;  surface  plates ;  straight  edges  ;  and  meas- 
uring machines.     These  are  uiade  in  both  English  and  metric  sizes. 

.      MANUFACTURERS'  NOTES. 

The  Schwerdtle  Stamp  Co.,  Bridgeport,  Conn.,  in  order  to  accom- 
modate its  growing  business,  is  building  a  three-story  addition  to  its 
plant,  which  will   be  ready  for  occupancy  about  October   1. 

Xorthern  Engineering  Works,  20  Chene  St.,  Detroit,  Mich.,  has 
installed  power  station  cranes,  one  of  20  tons  capacity,  for  the  Toledo 
Gas  and  Electric  Co..  and  two  of  20  tons  capacity  in  the  Murphy 
power  plant  at  Detroit,  Mich. 

The  Dayton  Pneumatic  Tool  Co.,  Dayton.  C,  owing  to  its  increased 
business  in  the  Buffalo  district,  has  established  an  agencv  with  Root, 
Xeal  &  Co.,  178-lSO  Main  St..  Buffalo.  This  concern  will  carry  in 
stock  a  complete  line  of  Dayton  and  Green  pneumatic  hammers,  as 
well  as  repair  parts  and  accessories. 

The  Pittsburg  .\utomatic  Vise  and  Tool  Co.,  Pittsburg,  Pa.,  has 
recently  replaced  the  entire  vise  equipment  of  several  of  the  larger 
plants  of  the  U.  S.  Steel  Corporation  with  the  high  speed  Pittsburg 
vise.  The  company  reports  a  very  large  volume  of  business  from 
their  exhibit  at  the  .Tamestown  Exposition. 

The  S.  Ober.maveu  Co.,  Cincinnati.  0.,  has  just  completed  a  factory 
for  the  exclusive  manufacture  of  Kantbebeat  dry  core  compound.  This 
factory  has  a  capacity  of  2.5  tons  per  day,  and  the  company  expects, 
from  present  indications,  that  the  sales  of  tliis  commodity  will  increase 
to  a  great  extent. 

The  Cab.negie  Library  (Technology  Department),  Pittsburg.  Pa.,  i.s 
making  an  extensive  collection  of  trade  catalogues,  and  will  be  glad 
to  receive  catalogues  from  Machinery's  advertisers.  These  catalogues 
will  be  given  a  prominent  place  on  the  shelves,  carefully  indexed 
under  both  firm  name  and  subject,  and  made  accessible  to  the  public. 
Catalogues  should  be  addressed  care  of  II.  W.  Craver,  Technology 
Department,  Carnegie  Library,  Pittsburg,  Pa. 

.Vmerican  LOCO.MOTIVE  Co..  Ill  Broadway,  New  York  City,  has 
recently  received  an  order  for  101  four-wheel  motor  trucks  for  t'le 
Brooklyn  Rapid  Transit  Co.  The  trucks  will  be  built  entirely  to 
designs  prepared  by  the  builder,  following  closely  the  M.  C.  B.  stan- 
dards, and  will  embody  as  far  as  possible  the  practices  of  locomotive 
construction,  thereby  insuring  strength  combined  with  easy  riding 
qualities,  the  two  essential  characteristics  of  the  motor  truck  of  the 
present  day. 

The  IIoiwson  &  Pettis  Mfg.  Co.,  Xew  Haven,  Conn.,  reports  that 
a  fire  broke  out  in  its  japanning  room  on  August  6.  The  damage, 
however,  was  confined  to  this  department  and  interfered  in  no  waj 
with  the  manufacture  of  the  Sweetland  chuck.  .\Ithough  very  busy 
in  the  chuck  department,  the  company,  having  lately  considerably 
increased  lis  capacity,  is  able  to  make  prompt  deliveries.  Important 
improvements  are  being  made,  which  will  appear  from  time  to  time. 

Ar.mstrong  Bros.  Tool  Co.,  113  N.  Francisco  .\ve..  Chicago,  HI., 
owing  to  the  rapid  increase  of  its  business,  has  been  compelled  to 
make"  further  additions  to  the  large  modern  plant  which  it  erected 
about  two  years  ago.  These  consist  of  two  buildings  of  steel  and 
brick  construction,  one  DO  ft.  x  105  ft.,  the  other  40  ft.  x  105  ft.,  with 
brick  smoke  stack,  60  inches  diameter,  115  feet  high.  In  these  build- 
ings the  company  is  now  installing  a  modem  power  plant  of  300  H.  P., 
consisting  of  two  150  H.  P.  water  tube  boilers  equipped  with  auto- 
matic stokers,  direct-connected  engine  and  generator,  etc.,  and  an  up- 
to-date  drop  forge  department  of  large  capacity  with  steam  drop 
hammers  of  the  latest  improved  design  and  other  high  grade  equip- 
ment, including  a  complete  die  shop  with  machine  tools,  especiall.v 
adapted  to  that  important  work.  The  machinery  is  now  being  set  in 
position  and  will  be  in   operation   about   October  1. 
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Fast  Feeds  with  Large  Cutters 


'"'on  each  side;  cutters  ii]4" 
feed  .252"  per  turn — a  table 


These  grey  iron  castings  are  lyi"  thick.  The 
two  edges  are  finished  at  one  cut  on  a  No.  3 
Plain  Double  BacK  Geared  "Cincinnati"  Miller. 

Depth  of  cut  is  % 
diameter ;  16  r.p.m 
travel  of  4"  per  turn. 

On  such  work  the  outer  arbor  bearing  carries  the  same  load  as  the  main  bearing. 
Note  how  we  support  it  by  rigid  bracing  from  the  box  section  knee  and  the  large 
diameter  overhanging  arm.  The  double  back  gears  and  large  driving  cone  give  the 
machine  its  great  spindle  power. 

Do  you  use  "  Cincinnati ' '  Millers  ? 

^VE    ARE    MILLING    SPECIALISTS 


The  Cincinnati  Milling  Machine  Company 

Cincinnati,  Ohio,  U.  S.  A. 

European  .-/jCcM/i— Schuchardt  &  .Sclmtte,  Berlin,  Vienna,  Stocliholm  and  St.  PctersburR.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liese, 
Paris,  Milan,  Turin,  Bilbiio  and  Barcelona.  Chas  Cliurchill  &  Co.,  London,  Birminghnm,  Manchester,  Ncwcnstle-on-Tync  and 
Glasgow.    Canada  Agent— W.  W.  Petrie,  Toronto  and  Montreal 
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TnE  TCENEH  Brass  Works,  formerly  of  Chicago.  111.,  has  completed 
its  new  factory  at  Sycamore,  111.,  and  is  now  occupying  it.  The  main 
factory  building  has  a  floor  space  of  40.000  square  feet,  with  power 
and  heating  pLints  additional.  Improved  machinery  has  been  installed, 
the  facilities  being  enlarged  and  greatly  improved.  The  factory  is 
lo<-ated  on  the  main  line  of  the  Chicago  &  Great  Western  Railway 
and  I  he  Galena  Division  of  the  Chicago  &  Northwestern  Railway,  botii 
roads  having  side  tracks  to  the  factory.  .\s  soon  as  completely  "settled, 
all  orders  will  be  shipped  promptly.  .\11  correspondence  and  orders 
should  be  sent  to  the  main  office.  50  Park  Aye.,  Sycamore,  111. 

.■Vmerican  Locomotive  Co.,  Ill  Broadway,  New  York,  has  received 
a  number  of  large  orders  during  the  past  few  months  for  foreign 
shipments,  especially  tor  the  far  East,  aggregating  in  all  251  loco- 
motives. One  order  of  183  locomotives  is  said  to  be  the  largest  ever 
received  by  a  locomotive-building  concern  in  this  country  for  foreign 
shipment.  These  locomotives  are  for  the  Soutti  llanchuria  Railroad 
Company.  One  of  the  most  interesting  tacts  in  connection  with  this 
order  is  that  all  of  the  locomotives  are  of  -Vmerican  design  throughout. 
The  Pacific,  consolidation  and  ten-wheel  engines  are  the  heaviest  loco- 
motives of  their  class  ever  built  for  foreign  shipment,  .\nother  order 
received  by  this  compan.v  is  three  Mallet  compound  type  locomotives 
for  the  Central  Railroad  of  Brazil,  weighing,  locomotive  and  tender 
complete.  :;03.000  pounds.  These  engines  are  the  only  ones  of  their 
type  built  in  this  country  for  foreign  shipment,  and  it  is  a  note- 
worthy fact  that  the  company  who  introduced  this  type  into  America 
is  now  building  it  for  foreign  coimtries. 

~~  MISCELLANEOUS. 

Advertisements  in  this  colamn^  25  cents  a  line^  ten  'words  to  a  line.  The 
money  should  be  sent  'with  the  order.  Answers  addressed  to  our  care  'will  be 
for'warded.  Original  letters  of  recommendation  should  not  be  enclosed  to  un- 
kno'Wn  correspondents, 

-ADVICE. — Mechanical,  both  Practical  and  Technical.  Tell  me  your 
needs :  I'll  tell  you  the  cost.  Results  or  no  fee.  JOS.  V.  WOOD- 
WORTg.  M.E.,  Arbuckle  Building,  Brooklyn,  N.  Y.,  D.   S.  A. 

A  M.\NUPACTURING  COMPANY  long  established  can  show  300 
per  cent  increase  now,  are  looking  for  the  following  men  ;  Assistant 
General  Manager,  Superintendent  of  Works,  Secretary,  Treasurer  and 
Chief  .Vccountant,  Office  Manager,  Assistant  Superintendent,  Purchas- 
ing Agent,  Mechanical  Engineer,  Shipping  and  Receiving  Clerk,  Fore- 
men, etc.  Persons  who  are  capable  of  filling  these  positions  and  who 
can  invest  from  $2,000  to  $20,000,  please  commimicate  to  P.  O.  Box 
No.  725,  Bridgeport.  Conn. 

ARE  YOU  MAKING  $25  to  $30  PER  WEEK?  Be  a  draftsman. 
Mechanical  and  Structural  Drawing  taught  by  experts.  Graduates  in 
(leniaiid.  Low  tuition,  iricluding  Free  Bonks.  Drawing  Instruments, 
Lectures,  etc.  Send  for  circular.  COLI!MBI.\  CORRESPONDENCE 
S(.'IIt.tOL,   Drexel  Building,  Philadelnhia,  Pa. 


DR.iFTSMEN  AND  .M.VCIIINISTS. — .\merican  and  foreign  patents 
secured  promptly  ;  reliable  researches  made  on  patentability  or  valid- 
ity, twenty  years'  practice ;  registered  ;  responsible  references.  EDWIN 
GUTHRIE,  Corcoran  Building,   Washmgton,  D.  C. 

ENGINEERS. — Mechanical,  Civil,  Mining,  Electrical,  thoroughly 
experienced  in  street  railway  work,  installing  water,  sewerage,  hy- 
draulic systems,  etc.,  should  learn  of  desirable  openings  at  our  12 
offices.  Excellent  positions  for  young  technical  graduates.  Salary 
$1,000 — $5,000.  Write  us  to-day.  H.\PGOODS,  3U5  Broadway,  New 
York. 

FIRST-CLASS   GREEN    SAND    MOULDERS,    45c.    per   hour.      Open 

shop.      None    but    first-class    moulders   need   apply.      Slurried    men    pre- 
ferred.    Address  P.  O.  Box  li:ii»,  Seattle,  Washington. 

FOR  IMMEDI.VTE  DELIVERY,  lathes,  drills,  shapers,  all  new,  all 
sizes,  best  makes.  Address  Box  94,  care  Machinery,  49-55  Lafayette 
St.,  New  York. 

FOR  S.\LE. — Gas  Engine,  10-horsepower,  perfect  condition.  YOUNG 
&  BENNETT,  Springfield,  Ohio. 

FOR  S.\LE. — Seven  Marburg  Rotary  Pumps,  new ;  capacity,  300 
gallons  per  minute  ;  SOO  R.  P.  M.  Will  sell  cheap.  ELECTRIC  BOAT 
CO.,  Quincy,  Mass. 

FOR  SALE. — Cyclopedia  of  Modem  Shop  Practice.  A  complete 
reference  work  for  machinists,  foundrymen,  etc.  Leather  binding. 
Four  volumes.  Cost  $1S.0U.  Will  sell  for  $6.00.  Address  "M.  R.  T.," 
Box  425,  Chicago,  III. 

FOR  S.\LE. — Cyclopedia  of  Engmeering.  Four  volumes.  Bound  in 
three-quarters  red  morocco  leather.  Used  but  little  and  are  in  first- 
class  condition.  Cost  new  $19.00.  Will  sell  for  $9.00.  Address 
"F.  T.  B.,"  care  Machi.nery,  49-55  Lafayette  St.,  New  York. 

FOR  S.iLE. — A  twelve-volume  engineering  library.  Steam,  electrical, 
mechanical.  Cost  new  $00.00.  Is  in  first-class  condition.  Will  sell 
for  $1S.00.  Address  "A.  R.  F.,"  care  Machinery,  49-55  Lafayette  St., 
New  York. 

FOR  SALE. — Nine  dollars  gets  an  up-to-date  set  of  books  on  elec- 
tricity. Five  volumes.  Bound  in  morocco  leather.  Cost  new  $19.00. 
.\re  in  excellent  condition.  Address  "\.  M.  L.,"  care  MAcniNERY, 
49-55  Lafayette  St..  New  York. 

IMMEDIATE  DELIVERY  on  new  planers,  best  makes.  Address 
Box  95,  care  Machinery,  49-55  Lafayette  St.,  New  York. 

MACHINISTS  AND  DRAFTSMAN'S  TABLE  of  D.  S.  ,  Standard 
steam,  gas  and  water  pipes  and  tapping  sizes ;  5c.  in  stamps.  E.  B. 
MEYER,  Allegheny,   Pa. 

P.VTENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical 
expert,  008  F  Street,  Washmgton,  D.  C.  Established  1883.  I  make  an 
examination  free  of  charge,  and  report  if  a  patent  can  be  had  and 
exactly  how  much  it  will  cost.  Send  for  circular.  Member  of  Patent 
Law  Association. 

PRACTICAL  .\ND  THEORETICAL  ADVICE  on  mechanical  or  manu- 
facturing problems.  Write  me.  Cost  given.  Results  guaranteed. 
W.   M.   DOLLAR,   Industrial   Engineer,  Buffalo,  N.  Y. 

SCREW  MACHINE  MXK  to  take  charge  of  department  and  capable 
of  producing  results  from  3  Bardons  &  Oliver,  1  Brown  &  Sharpe,  2 
Warner  &  Swasey  Hand  Machines  and  4  Cleveland  Automatic.  Tool 
Steel  work  principally.  Location — Ohio.  State  experience,  age  and 
wages,  .\ddress,  Box  141,  care  Machinery,  49-55  Lafayette  St.,  New 
York. 

SUPERINTENDENT  OR  MASTER  MECHANIC  of  over  20  years' 
experience  in  both  mechanical  and  electrical  manufacturing,  well 
informed  of  up-to-date  tools,  fixtures,  etc.,  for  duplicate  and  inter- 
changeable manufacturing.  Address  SUPERINTENDENT,  136  Myrtle 
.\ve.,  Stamford,   Conn. 

THE  MECHANICAL  DEPARTMENT  of  the  Ralph  Sellew  Institute, 
Central  Branch  Y.  M.  C.  A.,  St.  Louis,  Mo.,  are  starting  out  an 
extended  catalogue  file  and  request  catalogues  on  all  kinds  of  Ma- 
ehinerv.  Special  Tools'  and  Apparatus,  Engines,  Boilers,  Pumps,  Elec- 
trical "Machinery,  etc.  Mail  to  H.  P.  ANDREWS,  M.E.,  care  of  the 
abo\e  Institute. 

WANTED. — Agents  in  every  shop  to  sell  Calipers.  Liberal  pay. 
Address  E.  G.   SMITH  CO.,  Columbia,  Pa. 

WANTED. — Copy  of  Machinery,  Engineering  Edition,  for  January, 
1907.  Address,  with  price,  FOREIGN  DEPT.,  The  Industrial  Press, 
49  Lafayette  St.,  New  York  City. 

W.\NTED. — -Agents,  machinists,  toolmakers,  draftsmen,  attention ! 
New  and  revised  edition  Saunders'  "Hand  Book  of  Practical  Mechan- 
ics" now  ready.  Machinists  say  :  "Can't  get  along  without  it."  Best 
in  the  land.  Shop  Kinks,  secrets  from  note  books,  rules,  formulas, 
most  complete  reference  tables,  tough  problems  figured .  by  simple 
arithmetic.  Valuable  information  condensed  in  pocket  size.  Price 
postpaid  $1.00  cloth:  $1.25  leather  with  flap.  Agents  make  big 
profits.  Send  for  list  of  books.  E.  H.  SAUNDERS,  216  Purchase  St., 
Boston,  Mass. 

WANTED. — A  good  live  agent  in  every  factory  in  the  United  States 
to  handle  Klenzola,  the  best  preparation  known  for  dissolving  grease 
and  dirt  from  the  hands.  Agents  can  make  from  $10.00  to  $50.00 
per  month,  in  addition  to  their  regular  work.  Write  for  free  sample 
and  terms.     KLENZOLA  COMPANY,  Erie,  Pa. 

W.iNTED. — Foreman,  experienced  in  drafting,  designing  and 
making  dies  and  tools  for  metal  specialties  and  special  machinery. 
State  age,  experience,  references  and  salary.  Splendid  opportunity  for 
advancement  to  right  man.     Box  324,  Cincinnati,  Ohio. 

WANTED. — Copies  of  Railway  Machinery  tor  July,  1907,  also  from 
July.  1906,  to  December,  1906,  inclusive,  .\ddress  with  price,  SUB- 
SCRIPTION  DEPT.,  MACHINERY,  49-55  Lafayette  St.,  New  York. 

WANTED. — First-class  man  capable  of  putting  in  premium  or  piece- 
work system  in  automobile  shop.  State  experience  and  salary  wanted. 
Address  Box  140.  care  Machinery,  49-55  Lafayette  St.,  New  York. 

WE  H.-VVE  AN  OPENING  in  the  editorial  office  of  Machinery  for 
a  young  man  with  a  good  knowledge  of  general  machine  shop  practice 
and  the  ability  to  express  his  ideas  in  plain,  grammatical  English. 
No  previous  editorial  experience  is  necessary.  Address,  stating  age, 
character  of  education,  amount  of  mechanical  experience,  and  present 
salary.  Editor  of  Machi.nery,  49-55  Lafayette  St.,  New  York. 
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Life-Saving 
Hollow  Set  Screws 

Read  this:  >^^\ 

.   ^ic^*^  e,A  \S^  \o*  oo^  (,o'«-  ^eV«^^  «.  *    ^e^- 


(Reproduced  from  ^AVj^'  ]'o/-/;  Evening- Sun^  of  May  i6,  igo?) 

We  emphasize  the  life-saving  feature  of  these  screws  because 
they  tend  to  materially  reduce  the  liability  of  such  accidents 
as  above,  else  they  would  not  be  so  strenuously  endorsed  by 
the  Liability  Insurance  Companies. 

Send  for  sample  and  descriptive  circular  No.  2306. 

HAMMACHER,  SCHLEMMER  &  CO. 

HARDWARE    TOOLS    AND    SUPPLIES 
NEW  YORK,  SINCE   1848 

4th  Ave.  and  13th  St.  (Block  south  of  Uiiioii  Sniiare) 
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Making  Rivets  and  Bolts 

ON 

Rivet  and 


AJAX 


Bolt  Headers 


is    a    constant    source    of    satisfaction    and    economy. 

Ajax  Die  and  Header  Slides  are  now  made  extra 
long,  to'  insure  accurate  work  and  increased  life  of 
parts ;  they  are  also  fitted  with  bronze  liners  on  bottom 
which  wear  on  steel  liners  fitted  to  machine  bed. 

Ajax  Shaft  Bearings  are  extremely  long  and  are 
of  the  solid  ring  type,  Bronze  Bushed ;  thus  obtaining 
perfect  fitting  bearing  with  minimum  wear.  These  Ring 
Bushings  require  least  attention  and  are  the  easiest  pos- 
sible to  refinish. 

Ajax  Bed  Plates  are  cast  with  continuous  housing 
about  the  Main  Shaft  Bearings,  thus  giving  greatest 
strength  to  the  machine  where  most  needed,  and  at  the 
same  time  avoiding  the  objectionable  features  of  cap 
bearings. 

Ajax  Machines  are  Lined  and  Bushed  in  every 
wearing  part. 

Ajax  Automatic  Feed  Rivet  Machines  are  a  demon- 
strated and  proven  success  in  every  respect,  and  produce 
70%  to  80%  more  rivets  and  small  bolts  at  less  cost  per 
ton  than  any  hand  feed  machine  made. 

If  interested  don't  fail  to  write  us. 


AJAX  MFG.  CO,  Cleveland,  O. 

Builders  of  Upsetting  and  Forging,  Universal 
Forging,  Hot  Pressed  Nut,  Bulldozers  or 
Bending  Machines,  also   Taper   Forging   Rolls. 

NEW  YORK  OFFICE:   149  Broadway  CHICAGO  OFFICE:   621  Marquette  Building 

LONDON    OFHCE:    15  Leonard  St. 


September,  1!>07. 
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240  Discs  Cut  from  2%"  Bar 

WITH  A  "VICTOR" 


That's  the  record  of  a  Victor  Hack  Saw  in  a  recent  test. 
A  bar  of  machinery  steel  2^8"  in  diameter  was  cut  through  240  times, 
making  240  thin  discs,  before  the  saw  broke  by  the  carelessness  of  the 
operator  in  starting  241st  cut.     Both  the  discs  and  the  saw  that  did  the 
work  are  shown  here.     The  performance  was  made  possible 

BY    USING    OIL    ON    THE    BLADE 

for  the  first  150  cuts,  making  saw  cut  a  trifle  slower  but  preserving  the 

teeth  so  well  that  90  more  were  taken,  anci  a  still  higher  record  would 

have  resulted  except  that  the  saw  broke. 

Do    you   know    of   any    other   hack    saw    made,    that    can    equal    this 

"  Victor  "  performance  ? 

The  "Victor"  is  proving  every  day  that  its  special  steel,  correct  temper 

and  hooked  teeth  make  it  i5%  to  400%  more  efiicient  than  any  other 

hack  saw  in  e.Kistence. 

You  can  prove  it  to  your  own  satisfaction  by  asking  us  for  free  sample 

blades  and  testing  them  in  your  shop.      You  might  as    well    let   the 

"Victor  "  make  a  few  records  for  you.      Write  us  to-day. 


..'3" 


r^.    r'     1^.    ■' 


'>*«S 


'  ''  f  r.  r.  ^.  ^  '' 


MASSACHUSETTS  SAW  WORKS 


New  York  Store 
126  Chambers  Street 


Chicopee,  Massachusetts 


London  Store 
8  White  Street,  E.C. 
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Don't  Start  up  the  Milling  Machine 


Patents 
Allowed 


For  that  piece  of  work^the 

'simplex  filing  ma- 
chine will  do  it  just  as 
well,  do  it  quicker  and  at  a 
much  lower  cost. 

There  are  a  great  many 
dfferent  kinds  of  work  that 
can  be  done  on  this  BENCH 
FILER  instead  of  the  Miller 
— if  you  will  take  the  trouble 
to  fix  up  a  few  jigs  and  fix- 
tures to  hold  your  special 
line  of  work  in  position  on 
the  FILING  MACHINE 
the  same  as  in  the  Miller. 

A  lot  of  people  are  doing 
this  every  day.  as  well  as 
utilizing  the  machine  for  Die 
Making  and  other  work. 

Gtad  to  send  a  machine  on  jo 
days  trial 

IVrite  for  a  list  of  firms 
who  ha7'f  '* discovered"  the 
Simplex  Combination  Bench 
Filer  and  Hack  Saw. 


The  Simplex  Mfg.  Co.,  90  West  St..  New  York 


Our  Five  Thousandth  Shaper  Has  Just  Been  Shipped 

There  is  a  world  of  meaning  behind  that  statement.      It  means 
5,000  satisfied  Shaper  owners    and   operators.      Five  thousand 
pieces  of  satisfaction  scattered  all  over  the  world,  in    the 
best  manufacturing  establishments,  U.  S.  and  Foreign 
Government  Navy  Yards  and  Arsenals,  Railroad 
Shops,   etc.,  is  a  pretty  good    advertisement 
in  itself.     The  "Boss"  likes  our  Eber- 
hardts'  Patent  "High  Duty"  Shaper 
because  it  does  more  and  better 
work    (reduces  cost) ;    and 
the  operator  because 
it  is  easier  to  ^ 

handle.  'M^^mtm/W^         If  you  want  to  meet  a  satisfied  Shaper 

user,  look  up  a  man  who  has   one  of  ours. 

We'll  be  glad  to  give  you  a  list  of  users  in  your 

vicinity.     We've  been  making  High  Class   Machine 

Tools  for  over  sixty  years  (Established  1840)  and  during 

that  time  our  machines  have  been  recognized  as  the  standard 

Shaper  Excellence.      Shaper  satisfaction  means  G.  &  E. 


Our  New  "  High  Duty  "  Shaper  Catalog  is  now  ready  for  distribution. 

GOULD  &  EBERHARDT,  Newark,  N.  J.,  U.S.A. 
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I   "CHAMPION" 

I  An  up-to-date  machine,  new  design,  extra  large  ground 

I  spindle,  wide  face  gearing,  T-siots  in  carriage,  rapid  feed 

I  changes,  wide  belt.     It  is  provided  with  an  Index  Dial  fcr 

i  catching  threads  quickly,  has  automatic  slop  in  either  direc- 

i  tion,  and  cuts  threads  from  2  to  96. 
i  For  other  special  features  see  our  circular. 

I    Champion  Tool  WorKs  Co. 

I         2422  Spring  Urove  Ave.  CINCINNATI,  O.,  U.  S.  A. 

§  lO.  12  and   14-incH   Lathes  = 

niniiiiiiiMMiiiiiMMiiiMiiMiniiiiiiiiiiniiMMMiiMiiMMMiiiiniiiiMiiiiMiiMMMMiiMiiiiiiinnnnnniiiiMiiHiiMuiniiiiiHMiniiMiiiiMiiMMiniiiiiiMiiiiiniiniiiiiiiiHMUMNiiiiiniiiiiniiiuin 

To  do  one  thing,  and  do  it  well,  is  a  j^ood  goal  for  anyone  to  strive  after.     Our  goal  is  to  make  the 

CLEVELAND    OPEN    SIDE   PLANERS 

as  good  as  they  can  be  made,  to  do 
all  classes  of  work  and  do  it  well. 
They  are  not  special  tools  in  any 
sense  of  the  word,  but  for  general 
use  with  wide  range  due  to  the 
open  side. 

They    have    metal    properly    dis- 
tributed, stiffness,  accuracy. 
A  good  tool  anywhere. 
You    would    be    interested  in  our 
literature,  if  you  are  considering  a 
planer  of  any  kind.     Write  us. 


Cleveland  Planer  Works 

3148-3156  Superior  Ave.,  N.  E. 
CLEVELAND,    OHIO,    U.    S.    A. 


3(>"  X  3(5"— l»3-ft.     Motor  Drive. 


Plunket  Improved  Vises 

Made  with  Plain  or  Swivel  Base 

Specially  adapted  for  the  hard  service  of  the 
machine  shop  Can  be  used  withevery  style  drill 
press,  shaper  and  milling  machine  Strongest 
construction,  steel  screw,  steel  faces  to  jaw,  cast 
steel  handle.     Write  for  further  information. 

J.   C   PLUNKBT,   Chicago,   III. 

33-35  W.  Washington  St. 


SUBSCRIPTION  OFFER  NO.  4.-THREE  DOLLARS 

YOU    GET 
The  Complete  Set  of  Data  Sheet  Supplements  issued  with  ilAcniNEltV',  Nos.  1  to  si)  inclusive,  eoniprisiug  ;t>l 
0.x!)  pages,  arranRed  for  notebook  u.so — 

JIaciiin'euy,  KngineeriuK  Edition,  for  one  year,  and  the  Adjiistablo  Cloth  Binder  for  tlie  Data  Sheets. 

Just  sav  Olfer  No.  4. 
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The  J.  &  B.  Self  Oiling  Loose  Pulley 

NEAT    IN    APPEARANCE,   PRACTICAL 
IN    USE,    AND    UNIQUE    IN     DESIGN. 

Amply  supplied  with  oil  whether  standing  idle  or  running  at 
highest  speed.  The  bearing  is  of  large  diameter  and  surface 
and  specially  designed  to  hold  its  own  oil,  using  it  over  and 
over,  and  distributing  it  just  where  needed.  Bearings  are 
closed  so  no  dust  or  grit  can  get  inside,  and  the  pulley  can  be 
used  on  shafts  that  are  worn  or  uneven  as  it  runs  on  a  bear- 
ing of   its   own,  not  on  the   shaft.      Said  for  special  circular. 

Johnson  &  Bassett,  Worcester,  Mass. 


a 


Keystone 


»> 


■tS)-fTWINXH'0'C0'O'lCE<WRENCH-1 

y 


Crocodile  Wrenches 


Forged  from  the  solid  bar, 
without  welds  and  from 
special  steel. 

Teeth  will  not  flake  off 
nor  mash  down. 


IVrite  for  catalogue  and  discounts 

Keystone  Drop  Forge  Worhs 

CKester,  Pa. 


FINISHED   STEEL 

Screws 


AND 


Bolts 


In  the  larger  sizes — 
regular  and  special — 
made  from  steel  of  the 
bestquality,  guaranteed 
accurate,  stronger  and 
better  than  any  you 
have  ever  used. 

The  electric  welding 
process  places  us  in  a 
position  to  be  of  decided 
service  to  you 

Some  of  you  have 
been  slow  about  figur- 
ing with  us. 

Don't  you  care  about 
saving  the  dollars  and 
cents  coming  to  you? 


THE  CLEVELAND  CAP  SCREW  CO. 

CLEVELAND.     OHIO 


Babbitt-Metals 


FOR   ALL   PURPOSES 


Buffalo      LUMEN  BEARING  COMPANY      Toronto 


fc!eptember,  1907. 
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IN  OLD  DAYS    WITH  OLD  WAYS 

Tec-sc[iiarc,  triangle  and  scale  it  required  twelve  operations  to  draw  two 

measured  lines  at  ri^ht  ang"les — 


WT" — r^ 


J. 


IN  THESE  DAYS 

With  the 

UNIVERSAL 

DRAFTING 

MACHINE 

It  requires  but  two 
operations  to  do  the 
same  work. 

The  "Universal"  is  tee-square,  trian- 
gle and  scale  in  one,  saves  all  the 
time  and  bother  of  changing  from  one  tool  to  the  other,  leaves  your  draftsman's  mind  free  to 
work  out  his  plan  or  design,  is  virtually  an  insurance  against  error  and  will  save  fully  25%  in 
time  on  your  drafting  work. 

//  f/tis  device  is  not  already  a  part  of  your  drafting  room  e<jitipme?it — write  for  catalog  and  full  description  today. 

Universal  Drafting  Machine  Co.,  Cleveland,  Ohio 


TKe  Akron  Friction  Clutch 

Compact — Simple— Powerful — Adapted  for  High  Speeds 

Th;  construction  of  this  clutch  's  of  the  highest  grade,  making  it  particularly  suitable 
for  driving  machine  tools  or  for  similar  service.  It  requires  no  attention — just  oil  it, 
that's  all — the  Clutch  will  take  care  of  itself,  stand  rough  usage  and  when  necessary 
will  slip  under  full  load  without  damage.  The  compact  form  is  another  advantage,  as 
it  lakes  up  little  room  on  the  shaft.  It  is  easily  and  quickly  adjusted,  does  not  require 
a  special  pulley,  is  positive  and  noiseless  in  operation,  and  on  very  high  or  very  low 
speed  shafts  succeeds  where  other  clutches  fail.  All  working  parts  protected  from  dust 
and  grit. 

If  you  are  in  need  of  a.  potverful  and  sa.iisfaclory  clutch  'write  for  oar  booklet 


AKron   ClutcH   Co., 


Akron,  Ohio 


Successors  to  '^Villiams  Elec^tric  Machine  Co. 


SLOCOMB 
MICROMETERS 


Made  especially  to  meet  the  requirements  of  machine  shop  work  and  to 
stand  the  hard  usage  of  the  shop,  these  Micrometer  Calipers  beat  the 
world  for  durability  and  maintained  accuracy.  They  are  peculiarly  de- 
signed with  an  unusually  long  bearing  between  the  nut  and  the  screw,  and 
a  special  form  of  adjustment  which  permits  this  bearing  to  be  maintained. 
Plain  tools  for  every-day,  continuous  service.  I  3  sizes,  74  styles.  Send 
for  Catalogue  No.  I  1 . 


J.  T.  ^SLOCOMB   COMPANY,    -    PROVIDENCE.,  R.  I. 


At.KN  IS— Cliiis.  Cliiirchill  .V  Co..  I.r'<nli>n.  Hiriiiink.'li.nm.  Manchester.  Newcastle  on-Tyiic,  (.InsR.. 


l.ud"'.  l.'.ewo.V  Co 
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V  Buy  by  this  Mark 


J,   M.  CARPENTER. 


It's  Carpenter's  Trade  Mark,  and  goes  only  on  the  best  taps 
and  dies.  For  thirty-seven  years  it  has  been  a  guarantee  of 
stiperiority ;   taKe   no    otHer, 

Write  for  prices. 

The  J.  M.  Carpenter  Tap  CQ,  Die  Company 

PA^WTUCKET,   R.   I.,   U.  5.  A. 


VANADIUM    STERL 

GRADE  A  IN  NATURAL  CONDITION  SHOWS— 

Tensile  Strength   -         -        -         IJO,OOOIbs. 

Elastic  Limit  -        -         -  80,000  lbs. 

Elongation    -        -        -        -        25  per  cent. 

Specimens    XYi    Rd  Bend   cold    180    without   any  sign   of   cracking.      Compare  this 

with  any  other  steel. 

SIZE5    NCW    IN    STOCK:     Round    ]i    to    2j^    in. 


COLONIAL   STEEL   COMPANY,  Pittsburgh,  Pa. 


r«i\^MfW%%%%%%%' 


ning  "Machine 
Relieved"  Taps 

We  have  customers  who  have  used  the  Lightning  "Machine  Relieved" 
Taps  for  over  20  years.  Why  don't  they  change?  Because  they  know, 
as  everyone  knows  that  has  used  them,  that  they  are  the  best  and  there 
is  no  substitute  to  be  had.    Catalog j^-E, prices  and  samples  on  application. 

WILEY  &  RISSELL  MFG.  COMPANY,  Greenfield,  Mass.,  I.  S.  A. 


FIRTH  "S^Wt  COMPANY 

Manufacturers  of  High  Grade  Crucible  Tool  Steel 


Have  your  tools  made  of  BLUE  CHIP  SXEEL  and  you  will  get  satisfactory  results 
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Unit-Link 

Flexible 

Shafting 

Did  you  ever  watch  a  man 
with    a  chunk    of    an    emery 
wheel   ''  tcorj-yiiig"  down    by 
hand  a  casting  trying  to  clean 
it  up? 

They  cleaned  castings  that 
same  way  400  years  ago. 

Why  not    do    it  four  times 
as    good    and   four   times    as 
quick  by  machine. 

Use  a    drill,  scratch  brush, 
surfacing  or    snagging  wheel 
on  the  same  outfit.                                  "" 

COATES  CLIPPER  MFG. 

Send    for   booK   20   H. 

Mass.,  U.  S.  A. 

yA 

CO.. 

Worcester, 

AUTOMATIC    PRODUCTION 


ON 


Potter  ®.  Johnston  Manufacturing  Automatics 

Means     INCRCASBD  OUTPUT,  REDUCED     COSTS 


Showing  method  of  machining  Spindle  Three  Roll  Drive  Uear,  eight  (8j  cuttini;  tools  in  simultaneous  operation. 
Production  Hstlmates  from   the  flanufacturlng  Automatics  cheerfully  furnished 


POTTER  (Sl  JOHNSTON   ^-^^.^y 


ne 


Pawtucket,  R.  I.,  U.  S.  A. 


Parli  Office.  ?«  Aveiiuo  de  lu  (.niiul  Annee.  .[.  Kynii,  Mannger.  Now  York  Oltire,  114  LUiorty  St.,  Walter  II.  Fosior.  MuiiaK'cr.  Cloveloiul  iillico.  i,<^i  Sctioliclil  ntillillnK-.  W.  1' .  lUndori, 
Maoairer*  Chlcuifo  Ollice,  9:ij  Monudnock  Jllnck.  Foreign  Ageiilft:  Clius.  Churchill  \-  Co..  Ltd..  London.  Birniliighaiii,  Mtiiichesler.  Ncwcustloou-Tyne.  I  influiid  uiid  GUtifow.  Scot- 
Uod.    Alfred  H.  Schutto.  Cologne,  Brussels,  Liege,  Milan.  Biirceloiiu.    Schuchardt  &  Schuttc,  Bcrltn,  Stockholm,  Vienna,  St.  I'eterslmrg. 
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OUR   LINE 


32-in. 

26-in. 

24-in. 

20-in. 

14-in. 

14-in.  B 

13-in.  B 

Standard 

Drills 

No.  1 
No.  2 
Friction 
Drills 


32-in.  Drill 


Mechanics   Machine  Co., 

Wyman  and  Mill  Sts., 
ROCKFORD,  ILLINOIS,  U.  S.  A. 


The  Drills  that  Barr  Builds 


WHICH    is    worth 
MOST,    Promises    or 
Performances?     It    is 
easy    to    claim    more 
than     one     possesses. 
Have  you  been  bitten 
by  the  microbe????? 
Style    A,    (illustration 
2-spindle),     styles    B, 
C,   D,   E,   F,  G,  lever 
feed  or  power  feed.  2 
to  6-spindles,  drill 
No.6oto?4  "holes 
andPOWERTO 
SPARE. 

THIS  is  the  largest 
and  best  line  of  light 
Drilling  Machines  IN 
THE  WORLD. 

Write  fjr  special  circulars. 

Bdrr's    line  of   Drills  in- 
cludes 60  styles  a.nd  sizes. 


H.  G.  BARR,  Worcester,  Mass. 

Agents:— De  Fries  &  Co.,  Dusseldort,  Germany  and  Milan,  Italy. 


FOX    HAND    MILLER 

A  few  machines  for  prompt  delivery.  This  hand 
miller  has  been  made  with  the  same  care  as  to 
details  of  con.struction  and  upon  as  careful  a 
machine  tool  basis  as  the  largest  and  most  com- 
plex milling  machine  on  the  market.  The  spindle 
construction  is  in  a  class  by  itself.  Tlie  machine 
is  strong  and  rigid  and  has  a  large  range  and  it 
won't  give  you  heart  disease  to  find  out  the  price. 

We  also  make  Tube  and  Pipe  Cutters,  Drills,  etc. 

FOX   MACHINF    CCi      sis-sas  n.  front  st.. 

1  \jr\.    l»l.rt.\.^i:ili-^t,      V^V^.,     GRAND  RAPIDS.   MICH. 


Automatic  Worm  and  Cam  Feed 

Gang  Drills 

for  Ys  to  %-\n.  with 
safety  stops  to  pre- 
vent breakage  of 
drills  or  feed  works. 

With  or  without  oil 
pump  and  pipings  lo- 
in.  swing  2,  4  or  6 
spindles— 15-in.  swing 
4  and  6  spindles. 

Send  us  sample  of 
work  and  get  estimate 
of  output,  and  price 
of  suitable  drill,  in- 
cluding holding  fix- 
ture. Use  any  make 
of  chuck  you  prefer. 

We  make  a  full  line 
of  light  drills— single 
and  multiple  spindle, 
bench,  electric  drive, 
flexible  spindle,  ad- 
justable heads,  etc- 


10-lnch   Four-Splndle 

Automatic 

Worm  Feed  Drill. 


LATEST  CATALOa 
SENT  ON  REQUEST. 


D^VIGHT   SLATE   MACHINE   CO, 

1  SPRUCK   STREET.  HARTFORD,  CONN. 
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More   Work    and    Better   Work 

CAN   BE  COUNTED   ON   FROM 

Colburn    Boring    and   Turning    Mills 

than  any  other  make  because  they  are 
rigid,  strong,  have  the  power  for  high  speed 
steels ;  are  accurate  and  very  rapid  in  opera- 
tion.    Sizes  from  34"  to  73".     Write  vs. 

Colburn  Machine  Tool  Company,  Franklin,  Pa. 

Poreix'-n  A,i^e>Us  .    Lmlw    I.ol'wl' lV-  Ci'..  Mtiiln  am.)  London. 


NEW  25-INCH  DRILL 


Improved 

Design 
First-class 
Construction 

Guaranteed 

in  every 

particular 

This    machine     will 
drill  to  t  '6  center  of 
Li     25"    circle,    has 
back     gear     power 
feed,    with     sliding 
head  and  automatic 
stop,  and  all  the  im- 
proved features 
which  make  for 
conv-enience 
and  rapid 
operation. 

Write 

for  detailed 

description 


SUPERIOR  MACHINE  TOOL  CO. 


KoKomo,  Indiana 
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TEMPER 

in  a  Twist  Drill  is  a  good  deal  like  temper  in  a  man.  If  it  is  not 
even  the  drill  will  not  stand  up  to  the  work  it  is  called  upon  to  do  ; 
it  soon  goes  to  pieces.  But  when  the  temper  is  just  right  the  best 
results  are  obtained  from  either  man  or  drill.  In  making  "Diamond" 
Twist  Drills  special  attention  is  given  this  essential  feature  with 
the  result  that  they  wear  longer,  do  more  work  with  less  grinding 
and  show  less  breakage  than  any  other  Tavist  Drills.  Selected 
stock,  proper  milling,  correct  clearance  and  grinding,  also,  help  to 
make  "  Diamond  "  Twist  Drills  the  best  on  the  market. 


Trade  Marks 


W8B 


The  Whitman  S  Barnes  Mfg.  Company 

Factories:    Akron  O.     Chicago,  111.     St.  Catharines,  Ont. 
General  Sales  Office  :  Chicago,  111.         New  York  Office  :  59  Center  Street 


Export  Representative : 
A.  J.  BARNES,  90  West  Street,  New  York. 


European  Representative: 
THEO.  BUTLER,  149  Queen  Victoria  Street,  London,  Eng. 


We'll   Take   the    RisK. 


Stewart  Combination  Gas  Furnace. 


If  a  Stewart  Gas  Blast  Furnace  doesn't  make 
good,  if  you  don't  find  it  all  we  claim  as  a 
medium  for  heating,  hardening  or  tempering 
high  speed  or  other  steel  tools — we'll  cheer- 
fully take  it  back  and  stand  all  the  expense. 

Stewart  Furnaces  are  adapted  for  the  widest 
range  of  work.  The  temperature  is  at  all 
times  perfectly  even  and  under  absolute  con- 
trol. They  insure  accurate  work  in  the  quick- 
est time,  with  least  trouble  and  at  lowest  fuel 
cost.  They  require  no  chimney  or  special 
position,  are  very  compact,  make  no  dust  or 
ashes,  are  always  ready  and  there  is  no  ques- 
tion   about   results — the   Stewart    never    fails. 

Take  one  on  jo  days'  trial — ^^  styles 
and  sizes  to  choose  from. 


Chicago  Flexible  Shaft  Co.,  149  LaSalle  Ave.,  Chicago,  U.S.A. 

Foreign  Agenfs—'^We?.  Tool  ^Yorks  Co.,  London,  England.    Fenwiclt  Freres  &  Co..  Paris.  France,  Agents  for  France.  Italy, 

Belgium.  Spain,  Portnaral  and  Switzerland. 
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TRIFLES    MAKE    PERFECTION 

AND 

PERFECTION  IS  NO  TRIFLE 

We  hope  you  have  this  in  mind  if  you  are  trying  to  increase  the  efficiency 
of  your  shops.  It  doesn't  always  pay  to  put  all  your  money  into  large 
milling  machines  and  14-inch  files.  When  you  consider  that  a  boy  can  mill 
6500  pieces,  one  at  a  time,  in  ten  hours  on  our  New  Bench  Miller  and  the 
cost  of  this  machine  is  less  than  $125,  it  would  seem  that  it  ought  to  be 
a  good  investment  for  you.  If  you  are  willing  to  be  convinced  write  to 
our  nearest  agency. 


Note  the  Self- 
OilinsBeai 


Our  New  Bench   Miller 


The  Chicago  Machine  Tool  Company 


CHICAGO,  ILLINOIS 


DOMESTIC  AGENTS  :   Hill,  Clarke  &  Co.,  Inc  ,        Boston,  New  \  ork,  Chicago,  Philadelphia 

FOREIGN  AGENTS  :  A.  H.  Schutle.  Pari».  Brussels.  Milan.  Cologne,  Barcelona  ;  Schuchardt  &  Schulte.  Berlin  and  Vienna 
Chas'  Churchill  &  Co.,  London.  Manchester.  Glasgow  and  Birmingham 
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This   New  Cochrane -Bly  Saw 

is  a  ."  wide  range  "  machine  with  capacity  for  cutting  all  kinds 
of  machinery  and  tool  steel  up  to  6  inch  sizes  and  structural 
shapes  up  to  12  inch  I  beams. 


The  No.  4  Metal  Sawing  Machine 

Is  very  compact  in  design,  requiring  but  little  floor  space,  is  easily 
operated,  has  simple  but  powerful  driving  mechanism  and  is  a  rapid, 
quiet  worker. 

The  vise  permits  straight  or  angular  cuts  as  desired,  and  the  machine  is 
fitted  with  feed  changes,  oil  pump,  tank,  drip  pan,  and  all  features  that 
make  up  a  first  class  machine. 

Write  us  for  full  description. 

COCHRANE -BLY   CO.,   Rochester,  N.  Y. 


September,  1907. 
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Example  Goes  Before  Precept 

We  don't  depend  on  telling  you  what  "Cleveland"  Auto- 
matics will  do — we  want  to  show  you.  The  two  pieces 
shown  herewith  are  exam})les  of  work  produced  on  the 
"Cleveland"  with  the  time  recjuired  for  each  and  the 
actual  cost.  If  you  have  similar  work,  or  duplicate  work 
of  any  character  let  us  show  you  what  we  can  do  with  it. 


//S 


Piece  No.  ii8  Material,  Machine  Steel  Bar,  made  on  an  i  %" 
"Cleveland"  Automatic  Plain  Machine,  drawing  full  size,  time  of  all 
operations  for  completing  this  piece  4  minutes.  Actual  cost  of 
labor  from  4  to  5  mills. 

Piece    No.    159    Material, 
Brass  Casting  made  on  an 


/S^ 


i^"  "Cleveland"  Auto- 
matic Turret  Machine 
using  our  Tilting  Maga- 
zine, Cored,  drawing  full  size,  time  of  all  operations  for  completing 
this  piece,  i  }4  minutes.      Actual  cost  of  labor  from  ^ 3  to  i  -/^   mills. 


Cleveland  Automatic  Machine  Company,  Cleveland,  Ohio,  u.  s.  L 

Eastern  Rt:prcseiitative  J.  li.  Aiulurson.  ::45«  North  3..  Si,.  rhila<l>;li.hin.  I';i.  Western  Kcpresentalive-II.  F.  Nmin.  190  Lake  St  .  ChlcnKo  III. 
]-orclcn  Rcprc-ientntives— Messrs.  Clias.  Cliurchill  &  Co,  London.  Birminjihnm.  Ncwcastlc-on-Tyne  niid  Glasgow.  Messrs.  Schuchnrclt  \ 
Schuttc!.  lierlin.  Vienna,  Slockholm  :ind  St.  Petersburg-.     Alfred  H.  Sdiiitte,  Colovrne,  Rriisscls.  T.icco,  Paris.  Milano  iind  nilbao. 


*> 
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CARD  TAPS 


"~^w 


We  show  just  a  few  of  our  Taps 
— we  make  every  kind,  style  and 
size  in  ordinary  use,  and  are  pre- 
pared to  quote  on  special  taps 
for  unusual  cases. 
They  are  manufactured  in  one 
of  the  most  modern  and  best 
equipped  factories  in  the  world, 
from  carefully  selected  and  tested 
material,  handled  by  men  who 
are  experts  in  their  line. 


■"I 


CARD  TOOLS 


are  guaranteed  true  to  size  and  pitch 
and  are  everywhere  accorded  the 
palm  for  Accuracy,  Durability  and 
Uniform  Excellence. 


Besides  Taps,  we  make  a  full  line  of 
Screw  Cutting  Tools  and  shall  be 
glad  to  send  our  Catalogue. 


S.  W.  CARD  MFG.  COMPANY 


MANSFIELD,  MASS.,  U.  S.  A. 


September,   1!107. 
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BECKER-BRAINARD 

Milling  Machines 


AND 


Milling  Cutters 

The   Hig'hest   Efficiency 
of  Production 

is  secured  when  the  size  and  design  of  the  machine 
is  exactly  suited  to  the  work.  We  build  two  dis- 
tinct types  of  Milling  Machines — 

The  Horizontal  and  the  Vertical 

— and  are  therefore  in  a  position  to  furnish  whichever 
is  be^  adapted  to  the  work.  We  have  reason  to 
believe  that  our  own  experience  will  be  of  material 
assi^ance  to  the  purchaser  m  selectmg  the  machme 
best  suited  to  meet  his  requirements.  To  this  end 
we  are  always  pleased  to  study  specific  cases,  offer 
suggestions  for  improvement,  determine  the  mo^ 
desirable  sizes  of  machines  and  design,  and  make 
special  cutters  to  accomplish  the  desired  result. 


Becker -Brainard  Milling  Machine  Company 

HYDE,    PARK.   MASS..  U.  S.  A. 

BRANCH  OFFICES:  THE  BOURSE,  PHH.ADELPHIA,  PA.        WILLIAMSON  BLDG.,  CLEVELAND,  O. 

Agents:  McDowell,  Stocker  &  Co.,  Chicago.  Chas.  G.  Smith  Co.,  Pittsburg.  J.  L.  Osgood.  Buffalo.  A.  B.  Bowman,  St.  Louis.  A.  R. 
Williams  Machinery  Co.,  Toronto  and  Montreal,  Canada.  Ludw.  Locwo  &  Co  ,  Berlin.  Bevan  &  Edwards  Propty..  Ltd.,  Melbourne.  Selig, 
Sonnenthal  &  Co.,  London.  Schuchardt  &  Sohuttc,  Berlin,  Vienna,  Stockholm,  St.  Petersburg.  A.  H.  Schutte,  Cologne,  Brussels,  Liege, 
Paris,  Milan,  Bilbao  and  Barcelona. 
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"MOR5E" 

THE  MARK  OF  UNDOUBTED  SUPERIORITY 


Oar  tools  are  warranted  to  do  fine,  quick,  clean-cut  work 
with  the  greatest  economy  and  durability.  They  are  univer- 
sally acknowledged  the  best  and  when  tried  always  used. 


DRILLS 


Drills   %vitH   Increase   T'wist. 
Drills  -witK   Constant   Angle. 


REAMERS 

CUTTERS 

CHUCKS 


Drills   witK    Parallel   'W^eb. 
Drills   of  Hig'K    Speed    Steel, 

—our   own   special   brand. 


TAPS— DIES 
MACHINES 

MACHINISTS'  TOOLS 


Arbors,   Counterbores,    Counter sinhs.  Gauges,    Mandrels, 
Mills,  Screw  Plates,  Sleeves,  Sockets,  Taper  Pins,  Wrenches. 


Morse  Twist  Drill  ^  Machine  Co. 

New  Bedford,  Mass.,  U.  S.  A. 


I 


September,    \W7. 
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"NOVO" 

MILLING  CUTTERS 

ARE  ON  TOP 


We  carry  a  complete  stock  of  Novo  Spiral  Milling 
Cutters,  Side  Milling  Cutters,  Nicked  Tooth  Milling 
Cutters,  Novo  Gear  Cutters,  and  Novo  End  Mills. 


Novo  High  Speed  Milling  Cutters 

DOUBLE  YOUR  OUTPUT 

We  absolutely  guarantee  all  our  Novo  Milling  Cutters.     A  Novo  Milling  Cutter  vkfill  outlast  at  least  two  dozen  of  the 
Carbon  Steel  Cutters.     Novo  Milling  Cutters  will  mill  the  hardest  and  semdiest  steel  or  iron  castings. 


Send  us  a  trial 
order.  Write  for 
price  list  with 
full  particulars. 


All  Novo  Milling 
Cutters  furnished 
subject  to  trial 
and  approval. 


HERMANN  BOKER  &  COMPANY 


SMALL  TOOL  DEPARTMENT 


Chicago  Warehouse 

57  N.  Desplaines  Street 


New  York  City 

101-103  Duane  Street 
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OVEN   FURNACES 

For  Hardening  and  Annealing'  Metal  Work 


Oven  Furnace  No.  1 

Air  Blast  under  pres- 
sure of  one  pound  to 
the  square  inch  indis- 
pensable. 


These  furnaces  are  made  in  a  wide 
range  of  sizes ;  are  designed  to  heat 
square  or  oblong  space  of  any  de- 
sired dimensions  to  the  required  tem- 
perature and  maintain  a  uniform  heat 
under  all  conditions.  The  Oven  Fur- 
nace is  generally  more  satisfactory 
than  a  muffle  furnace  because  there  is 
a  complete  absence  of  oxidization. 
The  No.  I  Furnace  as  shown,  is 
adapted  for  general  hardening  and 
annealing — the  No.  i6-a  smaller  size, 
is  much  used  in  tool 
rooms  for  heating  cut- 
ters, dies,  lathe  and 
planer  tools  and  like 
work. 


Positive  Pressure 
Blower 


>> 


"American 
Gas  Blast  Forces 

For  the  machine  shop  and 
tool  room  will  heat  the  work 
quickly  and  uniformly,  with 
little  or  no  scale,  and  danger 
of  overheating  stock  is  prac- 
tically eliminated.  They  are 
ready  at  all  times,  develop  the 
required  amount  of  heat  in  a 
few  minutes  and  are  both  con- 
venient and  economical. 


Qas  Forge  No.  7 

For  Cutlery,  etc. 


Oven  Furnace  No.  16 


We  shall  be  glad  to  forward  Catalogue  showing 
full  line  of  Furnaces. 


AMERICAN  GAS  FURNACE  CO. 

24   JOHN    STREET,   NEIV  YORK 

AGENTS -Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Glasgow.  Schuchardt  &  Schntte,  Berlin,  Vienna,  St.  Petersburg, 
Stockholm     Alfred  H.  Schutte,  Cologne,  Brussels,  Milan,  Bilbao.   Glaenzer,  Perreaud  &  Thomine  Pans,  for  France  and  Switzerland. 

Chicago  Ma'^iinTsts-  Supply  Co., '.6-8  sSuth  Canal  St.  St.  Lou.s.  W•R^Colcord  Co.  81.-8.3  North  Second  St.,  W.  H.  Kelsey  &  Co., 
646  Prospect  St.,  Cleveland,  Ohio.,  and  Gas  Companies  in  nearly  all  Cities  and  Manufacturmg  Towns. 


Septeiulit'i',    I ".107 
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Economy  and  Accuracy  go  Hand  in  Hand 


when  your  grinding  is  done  on  a  Besly  Spiral  Grooved  Disc  Grinder. 
The  advantages  offered  by  this  machine  for  flat  surface  grinding  of  all 
kinds — all  materials — are  unequaled  and  will  save  fully  50  per  cent, 
over  other  methods,  besides  permitting  the  closest  measurements. 


The  illustration  shows  a  No.  6  Besly  Grinder  with  double'discs  at  work  on  3-inch  brass  Magneto  Gear  Blanks 
for  telephones.  These  blanks  were  ground  at  the  rate  of  350  pieces — 500  surfaces — per  hour ;  the  circles  used 
being  No.  2350  Helmet  Spiral  Circles,  grain  60,  removing  j/j-incli  stock.  As  an  example  of  accuracy  these 
blanks  were  finished  parallel  throughout,  within  .0005-inch.  The  cost  of  circles  did  not  exceed  two  cents  per 
hundred  surfaces  ground. 

It  is  quite  possiljle  we  could  liandle  your  work  with  an  equal  or  perhaps  greater  economy.  Send  us  a  sample 
and  we  will  grind  and  return  it  free  of  charge,  marking  full  data  as  to  time,  macliine,  circles,  etc. 

Charles  H.  Besly  (Si  Company 

15.17-19-21  South  Clinton  St.,  Chicago.  111.,  U.  S.  A. 
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T)iE  StmdardTool  Co 

Sets  of  Wire  aad  Jobbers'  Drills  on  Metal  Blocks 


NEAT 

HANDY 

COMPACT 

VERY  USEFUL 


SERVES  THE 

PURPOSE  OF 

BOTH  A  GAUGE 

AND  HOLDER 


General  Offices  and  Factory  :  CLEVELAND,  OHIO,  U.  S.  A. 

Eastern    Salesroom.    94    R.EA.DE.   STREET,    NIS.'W   YORK 

London  Office,  C.  W.  Burton  Griffiths  &  Co.  Burton  Fils,  France.  J.  Lambercier  &  Cie.,  Geneve. 

F.  W.  Horno,  Yokohama.  Japan. 


ROGERS  REAMERS 


Small 
Tool 
Depart 
ment 


"Reliable  as  the  Sun" 

There  is  every  reason  why 
Roeers  Reamers  should  be  the 
finest  for  their  purpose.  They 
are  made  from  selected,  seasoned 
stock;  the  workmanship  is  the 
best  experience,  skill  and  money 
can  produce;  and  every  tool  is 
tested  before  shipment. 

Send  for  New  List  of  High 
Speed  Reamers. 

The  John  M. 
Rogers  Works 

Gloucester  City,  N.  J. 

Foret£M  ^^fiifs:  Chas.  Churchill  &  Co.,  London,  E.  C.  Selig. 
SooneiUhal  &  Co..  London.  E.  C.  C.  W.  Burton,  Griffiths  &  Co.. 
London,  E.G.  DeFries  &  Co..  Dusseldorf,  Germany.  V.  Lowen- 
er,  Copenhagen,  Denmark. 


September,   I  DOT 
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There  is  Practically  No 
I^imit  to  the  Durability 
of  our    Limit  Gaug'es 


The  working  points  may  be  removed  and  reground 

when  worn,  then  adjusted  to  size  and  the  useful- 
ness of  the  Gauge  prolonged  indefinitely.  Any  size  or  any  pitch  of 
thread  desired  in  U.  S.  S.,  V.  or  Whitworth  form — also  full  line  of  Limit 
Gauges  for  Cylindrical  Work. 

STANDARD    THREAD    GAUGE:S— Internal    and    External. 

Adapted  for  the  most  accurate  measurements. 

Write  for  Catalog  shoiving  Gauges  i/i  various  styles  a?id 
sizes  for  both  Bolts  and  Pipe. 


Every  toot 
Guaranteed. 


% 


Wells  Bros.  Company 

GREENFIELD.    MASS.,    U.    S.    A. 


The  Favorite  Reversible  Ratcliet  Wrencli 

a  time  saver  from  start  to  finish.  Motion 
is  continuous  till  the  nut  is  seated  or  re- 
moved. Reverse  is  instantaneous.  The  bolt 
passes  clear  through  the  opening  in  the  head 
so  the  nut  is  held  on  all  sides  and  cannot 
slip.  All  styles  square  or  hexagon  nuts  can 
be  handled  by  changing  the   heads.      It  is  a 

durable,     in- 
expensive 
tool,  particu- 
larly adapted 
for  the  hard 
service     en- 
tailed   b  \' 
railroad  and  construction  work,  or  heavy  ma- 
chine shop  work,  and  already  in  use  by  lead- 
ing railroads  and  manufacturing  concerns. 


1   li 
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LET   US  SEND   YOU  OUR  BOOKLET 


Greene,  Tweed  &  Co.,  109  Duane  St.,  New  York,  U.  S.  A. 
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WM.  SELLERS  ®  CO.,  incorporated.  Philadelphia,  Pa. 

Tool 
Grinding 
and 
Shaping 


Machine 

For  quickly  and 
accurately  doing  all 
work  after  forging 
to  finish  tools  to 
shape. 

Does  not  require 
a  mechanic  for  op- 
erator. 

Manufactured  in 
the  following  sizes: 

No.  I  for  shanks 
not  over  2>^"  x  2". 

No.  2  for  shanks 
not  over  2"  x  i  >^". 

Descriptive  pamphlet 
mailed    on     request. 


THE  WHITON 

Revolving  Centering  Machine 

For  Accurately  Centering  FinisKed  SHafts 


The  cut  shows  new  Revolving 
Centering  Machine — a  large  size 
of  the  well  known  machine  of  this 
type."  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spe- 
cial features. 

Circular  and  prices  sent  upon 
application. 


TKe  D.  E..  WKiton  Machine   Company, 

NeM^  I^ondon,  Connecticut 


Soptoiiibor,    I!I07. 
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THE   SPEED   BOX 


Improved  Plain  Radial. 


The  speed  box  supplied  with 

The  New  BicKford  Radial 

furnishes  eight  changes  of  speed  with  a 
single  operating  lever  and  without  use 
of  a  single  clutch. 

The  operator  does  not  need  to  be  a 
juggler  to  handle  this  lever  but  may 
operate  it  with  his  foot  if  his  hands  are 
otherwise  engaged.  This  is  another  of 
those  cost  cutting  features  peculiar  to 
BICKFORD    RADIALS. 


SHall  we  send  our  R.aclial  Drill  cataloe'. 

The   Bickford    Drill   «l   Tool   Co. 

CINCINNATI,   OHIO,  U.  S.  A. 

Foreign  AGENTS-Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  New  York.  Alfred  H  Schutte  Coloirnp  Rr„««i  = 
Liege,  Paris,  Milan,  Bilbao,  New  York.  Charles  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester  Newcastle"on%vnelSdGlas<row' 
Andrews  &  George,  Yokohama,  Japan.     H.  W.  Petrie,  Toronto,  Canada.    Williams  &  Wilson,  Montreal,  Canada.  Glasgow, 


Walcott    Rack    Cutting'    Machines 

Insure  accuracy  and  uniformity  in  cutting  racRs  and  ratcKets 
of  all   descriptions,  and   reduce  labor  costs  to   the   minimum. 


The  36-in.  X  8-in.  Full  Automatic 
Rack  Cutter,  as  shown,  is  equipped 
with  automatic  feed,  automatic  in- 
dexing mechanism,  improved  meth- 
od for  holding  cutters,  and  other 
special  features,  and  has  capacity 
for  racks  of  any  pitch  up  to  i 
diametral  pitch,  36-in.  long,  8-in. 
width  of  face,  and  can  be  furnished 
half  automatic  when  desfred. 

The  96-in.  X  lo-in.  machine  is  a 
larger  size. 

Full  particulars  on  request. 

Walcott  ®  Wood  Machine  Tool  Co.,  JacKson,  Mich.,  U.S.A. 

Succeeding  GEORGE  D.   AVALCOTT  (St,  SON. 

AGENTS— Frevert  Mchy.  Co.,  New  York.    I'liandlcr  *    l'"arqiihar  Co.,  Hoston.  Chas.  V,.  Smith  Co.,  Pittsburc'    Stmn.r   (-„..ii,i     o. 
Hammond  Co.,  Cleveland.     H.  A.  Stocker  Mchy.  Co.,  Chicago.  *"     '^^™''>-.  *-nrIisle  & 

Foreign  Agents— Fcnwick  Kreres  *  Co..  I'aris     Buck  &  Hickman,  Ltd.,  London.    Henrich  Drcyor,  Berlin,  Germany. 
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THE  "STAR" 

9    AND    11 -INCH    ENGINE    LATHES 


For  light  manufacturing,  we  have  yet  to  see  their  equal  in 
accuracy,  convenience  and  rapid  production.  The  price 
is  also  a  matter  of  importance.   Write  for  Catalogue  B. 


THE  WATCHWORD 

IN  "STAR"  LATHE  DESIGN  IS 

ACCURACY 


Accuracy  in  every  detail  of  the 
machine  itself  and  the  assurance 
that  it  will  produce  accurate  work. 
There  is  no  manner  of  profit  in  doing 
small  work  on  a  big  lathe,  and  in  most 
cases  there  is  no  manner  of  satisfaction 
in  trying  to  get  accurate  work  from  the 
ordinary  small  lathe,  but 

"Star"  Lathes  are  Different 

The  9  and  1  1-inch  "Star"  Lathes  are 
simply  precision  lathes  when  results  are 
in  question,  and  a  trial    will   prove  it. 


The  Seneca  Falls  Manufacturing  Company 

330  Water  Street,  Seneca  Falls,  N.  Y.,  U.  S.  A. 


(126) 


The  Flather  Quick  Change  Gear  Lathe 


Late^  and  Best 

Strong  and  Simple. 
Greater  number  of 

Threads  and  Feeds. 
Lea^  number  of  Gears. 


Send  for  descriptive  circular. 


Flather  ®  Company,  incorporated,  Nashua,  N.  H. 


ScpiciuinT.  r.)u:. 
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ELECTRIC    DRIVEN 

COMPRESSORS 


One  of  the  IngersoU-Ruud  Direct  Cunucutcd  KlecLriLal  iJuniprLSSors  in  the  Gould 
Coupler  Co.'s  Shops,  Depew,  N.  Y. 


The  advent  of  cheap  electric 
power  where  fuel  is  costly 
and  water  scarce  lias  developed 
tlie  electrical  compressor.  In 
many  instances  its  adoption 
has  marked  the  line  between 
unprotitalile  and  profitable 
operation. 

Iiif^ersoll-Rand  electrical  com- 
liri'ssors  are  the  highest  refine- 
ment of  electrical  and  pneu- 
matic practice.  Tliey  embody 
the  Company's  experience  of 
thirty-five  years,  covering  the 
building  of  nearly  a  million 
cxmipressor  horse-power.  More 
than  90  per  cent,  of  the  elec- 
trical compressors  in  use  today 
are  Ingersoll-Rand  machines — 
a  fact  establishing  them  as  the 
recognized  standards  of  elec- 
trical compressor  economy. 

AIR  TOOLS 


INGERSOLLRAND  CO 


Chicago 
Cleveland 
San  Francisco 
Montreal 
London 


Philadelphia 
Houghton,  Mich. 
Birmingham 
Halifax.  N.  S. 
Johannesburg 


Butte 

Toronto 

Berlin 


11    BROADWAY 

NEW  YORK 

Kenora,  Ont. 
Melbourne 


Salt  Lake 

Rossland,B.C. 

Kalpoorlie 


St.  Louis 

Pittsburg 

Los  Angeles 

Vancouver 

Valpariso 


El  Paso 
Boston 
Denver 
Mexico 
Paris 


K  27 


Are  you  interested  in  the  Best 

Pinch  and  Shear? 

Then  ask  U5  about  the 

ROYERSFORD 

BUILT  FOR  SERVICE. 

VARIOUS  SIZES.     REQUIRES  LITTLE  FLOOR  SPACE. 


No.   1   Automatic 


ROYERSFORD  FOUNDRY  AND  MACHINE 
COMPANY, 

ROYERSFORD,     PA. 


No.  3  Heavy  Duty,  12-ln.  Throats 


-■-■■■■.■.■.■  :^t^v^>;■^:^^■■■■■.•.^■■;^J;■^■^^^V;^^^x■iil'::■^^^;>^^^.^^^^j.l■^:■^■v.^^ 
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"Pioneers  and  Leaders" 

IS  OUR  TRADE  MOTTO 

For  the  past  50  years  our  goods  have  been  the  gauge  by  which 
others  have  been  compared  and  judged,  and  during  that  time 
our  reputation   for  fair  and  square  deahng  has  stood  unassailed. 

See  that  Your  Belting  and  Hose  Bear  this  Trade  MarK: 


We  are  the  Sole  Manufacturers  of  the  Famous 

Cobbs,  Magic,  Amazon  and  Ruby  Packings, 
Ruby  Sectional  Gaskets,  etc. 
Rubber  Belting  for  all  Purposes. 
Air,  Steam,  Suction  and  Water  Hose. 
Rings,   Gaskets,   Discs,   Pump  Valves, 
Mats  and  Matting,  etc. 

A  Full  Ivine  of  Fine   Mechanical   R.tibber  Goods. 

•WRITE    FOB.   OUR   NEW   CATALOGUE. 

New  York  Belting'  ®  Packing  Company,  Ltd. 

91-93  Chambers  Street,  New  YorK,  N.  Y. 


Chicago,  150  Lake  St. 
St.  Louis,  218-220  Chestnut  St. 
Philadelphia,  118-120  N.  8th  St. 
Houston,  Texas,  113  Main  St. 


Boston,  232  Summer  St.  Buffalo,  600  Pru  lential  Building. 

Indianapolis,  229  S.  Meridian  St.  Pittsburgh,  913-915  Liberty  Ave. 

Baltimore,  114  W.  Baltimore  St.  Spokane,  Wash.,  163  S.  Lincoln  St. 

San  Francisco,  East  11th  St.  and  3rd  Ave.,  Oakland. 


Si-ptt'inhoi-,   I  DOT. 
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MOLINE  FORCING 
TOOLS 

Upsetters  Bulldozers 

Eye  Benders 

Punches  Shears 

Power  Hammers  Drop  Hammers 


No.  I  TAPER    ROLL 

Tapers    more    Brake    Levers    and    Plow 

Beams    per    day    than    any 

other  machine. 

Williams,  White  &  Co.,  Moiine,  ill. 


Power  Punching 


and 


Shearing 
Machines 


Belt,  steam  and 
^       Electrically 
driven. 


LONG  &  ALLSTATTER  CO. 


HAMILTON,  OHIO,  U.  S.  A 


Our  machines  are  made  in  over 
350  sizes  and  varieties. 

SINGLE, 
DOUBLE, 
UPRIGHT, 
flORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Shops, 
Bridge  Works, 
Etc. 


VIM 

IS 

STRONGEST 

Strength  of  leather  is  in  direct 
proportion  to  the  length  of  its  fibres. 

The  above  illustration  shows  a 
piece  of  VIM  and  one  of  oak  leather 
broken  under  the  same  conditions. 

The  superior  length  of  the  fibres 
of  VIM  gives  some  idea  as  to  why 


can  be  guaranteed  to  wear  twice  as 
long  as  oak. 

But  this  is  only  one  of  the  many 
reasons. 

Get  the  others  by  sending  for  an 
illustrated  catalog. 


VIM 

LEATHER 
PACKINGS. 


.fi 


^ 


E.r.MOUOHTONCCO. 


.■-,(,1   W  ■-.DMIKMI    ^T     F'r'llADtLPMI/l 
,?i  ■  it?    IrtKt    ^T     CIIICAOO 
00  -HO   OAItS   sr   OfTBOir. 
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NORTON 


About  Speeds 


An  important  feature  of  the  NORTON 

Grinding  Machine  is  the  convenience 
of  obtaining  different  speeds  to  suit  the 
work. 

Every  speed  of  work,  wheel  and  table 
can  be  changed  at  the  machine  with- 
out over-head  cones. 

All  adjustments,  operating  levers  and 
handles  can  be  reached  from  one 
point  in  front  of  the  machine. 

All  speed  changes  can  be  made  without 
stopping  either  the  work  or  the  wheel. 

The  Grinding  Wheel  is  always  in 
plain  view  of  the  operator  when  he  is 
in  position  to  make  all  speed  changes 
and  adjustments. 

For  full  details  send  for  our  latest 
Catalog — N  7,  1907. 


NORTON  GRINDING  COMPANY 


Worcester,  Mass.,  U.  S.  A. 


Ludw.  Loewe  &  Co..  Ltd  .  London.  Berlin,  European  Agents 
F.  W.  Home,  Yokohama,  Japan 


Chicago,  48  So.  Canal  Street 
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WHAT  YOU  PAY  FOR  WHEN  YOU  BUY 

NORTON  GRINDING  WHEELS 


MADE  OF 


ALUNDUM 


A  wheel  that  is  made  of  a  higher  quahty  abrasive 
than  natural  corundum,  emery,  or  other  artificial 
abrasives. 

For  sharpness,  uniformity  and  the  proper  temper  in 
a  grinding  wheel. 

For  the  maximum  cutting  efficiency. 

For  durability  under  extreme  service. 

For  a  wheel  that  is  made  in  so  many  grades  and 
grains  that  it  covers  every  line  of  grinding. 


NORTON   COMPANY 


New  York 
26  Cortlandt  St. 


MAIN    WORKS 

WORCESTER,  MASS. 

Electric  Furnace  Plant 
Niagara  Falls,  N.  Y. 


Chicago 
48  So.  Canal  St. 


Machinery, NX 
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No.2}4  Grinder 
[^  Complete. 


The  BATH 
GRINDER 


A  grinding  machine 
that  will  grind  anything 
— grinds  everything 
any  other  grinder  can 
grind  and  much  that 
they  can't  grind  — 
therefore,  the  BEST 
Grinder. 


^/y/Ziilf^^ 


Catalogue  No.  6 
OH  request. 

The  Bath 
Grinder  Co. 

Fitchburg,  Mass. 


Foreign  Agents  .—Japan,  Alfred 
Herbert.  224  Yamashita-cho,  Yoko- 
hama. Northern  and  Eastern  Ger- 
many and  Austria-Hunie:ary,  Hein- 
rich  Dreyer,  Kaiser  Wilhelm  sir.  i, 
Berlin.  Western  and  Southern  Ger- 
many, Switzerland,  Holland,  Bel- 
g^ium,  France,  Spain  and  Italy, 
Alfred  H.  Schutte,  Neumarkt  18, 
Cologne. 


Quality  Worh  in  Large  Quantities 


12"  Swing— 42"  between  Centers 


This  LANDIS  CYLINDRI- 
CAL GRINDING  MACHINE  is 

a  manufacturing  tool  of  the  highest 
class,  it  simply  eats  metal,  devours 
it,  and  is  designed  and  constructed 
so  simply  that  the  services  of  an 
e.xpert  mechanic  are  out  of  the 
question.  Note  the  absence  of 
levers — complication  entirely  elimi- 
nated. It  is  simply  marvelous  to 
see  what  this  machine  accom- 
plishes, when  we  tell  you  a  Landis 
Grinder  will  work  all  around  a 
lathe,  we  mean  just  that. 

Send  us  some  of  your  work  as 
samples,  we  will  agreeably  astonish 
you  with  results. 


I^andis  Tool  Company,  Waynesboro,  Pa.,  U.S.A. 

AOENTS-W.  E.  Flanders,  ^09  Schofiekl  Bldsf..  Cleveland,  n.,  and  q33  Jtonadnock  Block,  Chicago,  111-  Walter  H.  Foster  Co.,  114  Liberty 
.St.,  ^ew  \ork.  C.  W.  Burton,-  Griffiths  *  Co.,  London.  .Schuchardt  &  Schutte,  Berlin,  Vienna.  Stockholm  and  St.  Petersburg-.  Alfred  M. 
schutte,  Cologne,  Brussels,  Liege,  Milan,  Paris,  Bilbao.     A.  R.  Williams  Mchy.  Co.,  Toronto.     Williams  &  Wilson,  Montreal,  Canada. 
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Carborundum  will  cut  every  other  known    abrasive — 

No  other  known  abrasive  will  cut  carborundum — 

This  has  been  absolutely  proved  by  tests  made  by  some 
of  the  best  known  scientists  of  the  world — 

It  simply  emphasizes  and  confirms  what  we  have  been 
saying  for  years — 

that 

Carborundum  is  the  hardest  abrasive  in 
the  world — 

Carborundum  is  the  sharpest  abrasive  in 
the  world — 

Carborundum    is    the    longest    lasting 
abrasive  in  the  world — 

And    all    these    things    make  Carborundum    the    most 
economical  abrasive  in  the  world. 

There    is    a    Carborundum    grinding  wheel   for    every 
possible  grinding  need- 
Let  our  experts  help  you  to  get  the  right  one  for  your 
purposes. 


The   Carborundum    Company 

Niagara  Falls,  N.  Y. 
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CUT  OUT  SOME  OF  THE  EXPENSE  ON 
YOUR  HEAVY  DRILLING  AND  REAMING 

Van  Dorn  Electric  Drills  and  Reamers 

Are  "  hard  service "  tools  that  will  save  their  cost  before 
you  know  it  through  their  easy  operation,  quick  work, 
their  convenience  and  durability. 

The  No.  3  Machine  drills  to  1  }{"  and  reams  to  I  "—is  always  under  instant 
control,  perfectly  safe  and  is  guaranteed  to  do  the  work. 

Four  Sizes  —  Qive  them  a  trial 

The  Van  Dorn  Electric  and  Mfg.  Co., 


CLEVELAND 
OHIO 


NAME   PLATES 

FOR  MACHINERY  OUR  SPECIALTY 


We  have  the  equipment  and  the  experience  to 
assure   the  best   results    in   this   line   of   work. 


DESIGNS     SUBMITTED 


ESTIMATES     GIVEN 


The  August  Becker  Engraving  Co.,  248  Atlantic  Ave.,  Boston 


AUTOMATIC    MACHINE    COMPANY, 


THREADED  WORK 

of  all  kinds,  internal  or  external — screws, 
worms,  nuts — right  or  left  hand  threads, 
straight  or  taper,  can  be  accomplished  with 
the 

AUTOMATIC 
THREADING  LATHE 

more  rapidly,  witli  greater  ease  and  with 
greater  economy  than  by  any  other  method. 
Does  not  require  special  tools.  Entirely 
automatic  in  operation,  so  one  man  can  look 
after  several  machines. 

Let  us  send  you  ca/ahi^ue  and  examples  of  rapid  thrtad 
cutting. 

BRIDGEPOR.T.     CONN. 


.\GENTS  :  C.  W.  Burtoii.  uriffiih^  \-  Co..  Lomlori  ;  A,  H.  Schutte;  Schudi.irdt  &  Schulle;  Marshall  &■  Huschan,!!  Mcliy.  Co..  Chicago;   Motch  A  Merryweather  Mthy.  Co.,  Cleveland, 


Shop  Operation  Sheets  Nos.  13,  14  and  15 

Appear  in  this  number  of  MACHINERY,  the  first  of  this  series  was  published  in  the  May  issue.  Each 
sheet  comprises  three  A]i  x  7  /i'  pages  intended  to  be  cut  apart  and  bound  in  note-book  form.  Twelve 
numbers  of  MACHINERY  will  contain  thirty-six  operations,  and  the  whole  will  make  the  most  complete 
exposition  of  the  work  of  the  machinist  that  has  ever  been  presented  in  any  form. 

Better  cut  out  the  sheets  and  oj'der your  Binder  today — price  25  cents, 
delivered.      These  Binders  will  hold  four  years'  issues. 

The  Industrial  Press,  machinerV,  49--55  Lafayette  St.,  New  York  City 
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LIFTING 
MAGNETS 

After  sovcnil  years  ol  (aiiet  preparatiuu  we  auuouuco  our  readiuess  to 
fill  or(l(>rs  (or  Liltinj;'  Ma<;notrs. 

Cutler  Haniuier  Liftiu.;-  Magnets  are  (lesi<^ne(l  by  engineers  who  for 
years  have  devoted  themselves  to  prolileius  involving  eleotric  and  niagnetic 
control.  They  possess  distinct  advantages  not  to  be  found  in  any  other 
magnet  now  on  the  market. 

Under  rigid  service  tests  the  records  established  by  these  magnets  have 
been  .so  far  in  advance  of  anything  previously  accomplished  that  we  are 
prepared  to  accept  orders  under  tlie  following; 

"THREE-WAY"  GUARANTEE. 

1.— AS  TO  WEKIHT  :  The  mag^net  wc  will  build  for  you  will  be  as  lij^lit  as  is  consis- 
tant  with  proper  desig^n  and  its  weight  will  be  guaranteed  "not  to  exceed  that  of  any  com- 
parable magnet. 

2.— AS  TO  EFFICIENCY  :  The  lifting  capacity  of  our  magnet  will  be  guaranteed  to 
exceed  that  of  any  comparable  magnet  now  in  use. 

3.— AS  TO  OPERATING  COST:  The  operating  cost  per  ton  of  material  moved  will 
be  guaranteed  to  be  less  with  our  magnet  than  with  any  comparable  magnet. 


Send  for   illitstrated  booklet.     When    7vriting^  state   size 
of  mag-net  desired  and  natui'e  of  material  to  be  handled. 

CUTLER-HAMMER      CLUTCH 

Makers  of    Lifting  Magnets  and  Magnetic  Clutches. 

MILWAUKEE,  WISCONSIN. 


CO 


New  York  Office, 
136  Liberty  St. 


Chicago  Office. 
Monadnock  Block. 


Pittsburg  Office, 
Farmers'  Bank  Bldg. 


Boston  Office, 
176  Federal  St. 


The  Loew  Victor  Pipe  Machines 

Have  advantages  which  put  them  in  the  lead  for 
pipe  work  of  all  kinds.  They  are  simple  in  design, 
particularly  durable,   and  rapid,  accurate  workers. 


Special  Features  are: 
The  self-locking  die  head, 
the  improved  cut-off  at- 
tachment, the  absence  of 
noisy  gears,  and  the  auto- 
matic device  for  releasing 
the  dies  and  remo\ing 
burrs    from     the     thread. 


size  .02    Hand  Power  Machine  with 
Cut-off  Attachment 


Size  No    4.    Cutting  and  Threading  1  to  4  In.  Pipe. 


Write  for  Catalog  showing 

full  line.     The  easiest  hand 

operated  Hand  Power  Pipe 

Machines    on    the   market, 

and  the  best  Pipe  Machines  for  all  classes  pipe  cutting 

and  threading. 

The  Loew  Mfg.  Company,  Cleveland,  Ohio 
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The  TiltedTurret 


The  turret  on  this 
machine  is  set  at 
an  angle  oj  /j  de- 
grees from  hori- 
zontal. The  holes 
in  the  turret  ai  e 
set  at  a  corre- 
sponding angle  ^ 
thus  swinging  a 
tool  over  the  tur- 
ret slide  at  an 
angle  of  30  de- 
grees. This  p.  r- 
jnits  the  use  of  a 
box  tool  2  or  J 
times  the  diatnefer 
possible  on  an  or- 
dinary turret. 


Distributing  Agents 

Hill.  Clarke  &  Co.,  Inc., 

Boston,  Chicago,   New  York  and   Philadelphia 


Made  hx 


The  Wood  Turret  Machine  Co. 

Terre  Haute,  Ind. 


Warner  &  Swasey  Screw  Machines 

Have     luaiiy    modern    features    not     embodied    in    other    similar    machines. 
Automatic  Chuck;    Power  Roller  Feed;   Geared  Feeds;   Large  Hexagon  Turret; 


Independent  Turret  Stops;   Great  strength  andn-igidity.     Sizes  for  all  requirements. 


t^e^ 


Hollow    Hexagon 
Turret  Lathes,    . 
Turret  Screw  ' 
Machines   and 
Brass-working 
Machine    Tools. 


No.  8  Machine.    Capacity  35^ '  Bar  Stick  ;  31)"  Swing. 


THE  WARNER   &    SWASEY    CO., 


CLEVELAND,    OHIO. 
U.  S.  A. 


NEW  YORK  OFFICE,  SINGER  Bt^ILDING,  149  BROADWAY. 


FOREIGN  AGENTS— Chas.  Churchill  &  Co..  London.  Birmingham.  Manchester.  Newcaslle  and  Glasgow.    Schuchardt  &  Schutte.  Berlin.  Vienna.  St.  Petersburg  and  Stockholm 
Alfred  H.  Schutte.  Cologne.  Brussels.  Liege.  Paris,  Milan.  Turin,  Barcelona  and  Bilboa.    A.  R.  Williams  Machinery  Co.,  Toronto.    Williams  &  Wilson.  Montreal. 
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"Success 

is  a 

Matter 

of 

Will  Power" 


ryinit  fira^mn^  .Pfaie 


^3t^trniri<ji'  fo  draw 


The  Tribulations  of  Thomas 

The  Story  of  a  Man  Who  Overcame  Difficulties 

Is  there  any  ambitious  tradesman  who  considers  further  advancement  for  him  impossible,  even  ridic- 
ulous? If  so,  we  want  to  tell  him  the  story  of  Thomas,  the  story  of  a  man  whom  fate  drew  over  the  rough 
and  rocky  road. 

When  Horace  L.  Thomas  was  2  years  old  his  father  died,  and  when  he  reached  the  age  of  11  his 
mother  was  obHged  to  take  him  from  school  in  order  to  help  support  the  family.  But  Thomas  was  ambi- 
tious and  had  a  true  spirit  of  pluck  and  determination.  When  20  years  old  he  became  a  telegraph  operator 
and  later  secured  a  position  with  an  electric  railway  and  became  motor  inspector.  Then  fate  started  to 
test  his  manhood.  The  bevel  gear  of  a  motor  clipped  off  the  first  and  second  fingers  of  his  right  hand  close 
to  the  knuckles.  When  the  surgeon  got  through  with  him,  Thomas  moved  to  Dayton,  Ohio,  and  from  then 
on  he  worked  desperately  to  obtain  a  living  for  himself  and  his  family.  He  dug  sewers,  laid  sidewalks,  fired 
boilers,  worked  at  anything  and  everything.  'It  looked  like  a  life  sentence  to  hard  labor.  His  average  income 
was  $S  per  week.  What  an  abimdance  of  wealth!  A  family  of  six  and  a  salary  of  eight!  Finally  he  was 
unable  to  obtain  any  work  whatever.  One  night  he  had  walked  the  streets  until  9  o'clock,  and  was  leaning 
against  a  lamp  post  when  he  was  accosted  by  a  friend  who  advised  him  to  purchase  a  Course  in  the  I.  C.  S. 
Thomas  looked  at  him  in  disgust  but  made  a  promise  to  look  into  the  matter.  As  a  result  he  finally  took  a 
Course  in  Mechanical  Drawing  with  the  Herculean  determination  to  become  a  draftsman  although  two  fingers 
of  his  right  hand  were  missing.  He  was  then  33  years  old.  Surely  it  took  grit  and  perseverance  to  follow 
out  such  a  plan,  but  Thomas  was  a  man  who  would  make  most  of  whatever  chances  he  got,  although  he  got 
mighty  few  of  them.  Shortly  after  enrolling,  Thomas  secured  a  position  at  %\  .'let  a  day,  and  some  months  after 
he  secured  a  position  through  the  I.  C.  S.  Students'  Aid  Department  as  a  draftsman  with  the  Turner  Brass 
Works,  of  Chicago,  at  something  like  a  fair  salary. 


But  after  awhile  fate  struck  another  blow  at 
him  and  he  was  obliged  to  give  up  his  position  to 
take  his  wife  to  the  Rocky  Mountains  for  her 
health.  But  now  he  had  secured  his  I.  C.  S.  train- 
ing, and  that  is  a  password  among  employers 
all  over  the  world.  Before  he  had  been  in  Denver 
24  hours  he  had  .secured  a  position  with  the 
Denver  Union  Water  Company  as  a  draftsman  at 
the  highest  salary  he  had  ever  earned  I 

Do  you  realize  what  this  story  means  to 
YOU?  It  means  that  if  a  common  laborer  33 
years  old,  with  a  crippled  hand,  no  education, 
a  family  of  six  to  support,  and  earnings  scarce 
worthy  of  tlie  name  can  secure  a  good  paying 
jiosition  through  tiie  I.  C.  S.,  there  is  no  excuse 
for  any  mechanic  or  electrician,  no  matter  what 
his  circumstances  may  be,  there  is  no  excuse  for 
YOU  in  not  obtaining  earnings  that  will  afford 
ivery  lu.xury  and  happiness  in  life.  It  costs 
you  nothing  to  ask  us  how  we  can  benefit  YOU 
jx-rsonally.  Simply  mark  and  mail  this  coupon 
and  allow  our  cxjierts  to  plan  out  a  Course  of 
'al.iry-raising  training  that  will  fit  your  individ- 
ual needs  and  circumstances.  Tomorrow  never 
comes.     Do  it  today. 


International  Correspondence  Schools 

Box  980,  SCR  ANTON,  PA. 

Please  explain,  withnut  further  obliiratiun  (i:i  nn-  pa-t.  how  I  can  qualit  v 
fur  a  larger  sahiry  in  the  position  bcf  're  whicli  I  have  marked  X. 


Electrical  Engineer 

Civil  Engineer 

Chemist 

Electrical  Mach.  Des. 

Stationary  Engineer 

Assaver 

Dynamo  Foreman 

Gas  Engineer 

Illustrator 

F.lectric-Light  Supt. 

Refrigeration  Engmeer 

Bookkeeper 

Electric-Railway  Snpt. 

Foreman  Machinist 

Stenographer 

Electrician 

Foreman  Toolmaker 

Civil    Service    Exam. 

Telephone  Engineer 

Foreman  Molder 

Commercial  Law 

Telegraph  Engineer 

Foreman  Blacksmith 

Architect 

Mechanical  Engineer 

Sheet-Metal  Draftsman 

Structural  Engineer 

Machine  Designer 

Marine  Engineer 

Contractor  &  Builder 

Mechanical   Draftsman 

Hydraulic  Engineer 

Ad  Writer 

Foreman  Patternmaker 

Mining  Engitieer 

Window  Trimmer 

Nunu- 


Slm-t  iiinl  .V<> 


City. 


State, 
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IS 

latest   and    best 

in   Fine    Mechanical 

Tools    will    be    found    in 


Starrett's  New  Catalog 

There  are  brand  new  tools,  special  tools,  new  sizes  in  tools  you  are  already 
familiar  with  and  improved  design  for  old  friends  in  the  tool  line.  More  than 
300  illustrations  help  to  make  the  book  attractive,  every  tool  is  indexed  by 
name  as  well  as  number,  sizes  and  prices  clearly  shown — laltogether  it's  the 
most  complete,  comprehensive  and  convenient  Tool  Catalog  you  can  have. 

Write  today  for  your  copy;  ask  for  Catalog  No.  iS-D. 

THE.  L.   S.   STARRETT   CO.,  Athol.  Mass. 


NEW  YOR-K 


CHICAGO 


LONDON 


Si'pli'liilirr,    llHi;. 


MAClllNKKY. 
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Machine  Features 

Swivel  \  ise. 

Tight  and  Loose  Pulleys. 

Driven  by  Milled  Gears. 

Gravity  I'eed. 

Automatic  Shut-oft". 

Attachment  for  cutting  off  long  bars  at 


45^ 


angle. 


I. 


4- 
5- 


Hack  Saws 

Hand  Blades  yz'i?  wide'' 
Machine  Blades  %-yH  in 


Motor  Features 

.Armature  speed  1150  R.  P.  M. 
Starting    Box — regulating    speed    from 

slow  to  fast. 
Automatic  Shut-off. 
Fully  enclosed — dirt-proof. 
Location — Back  of  Machine  away  from 

saw  cuttings. 


Runs  smoothly,  noiselessly,  continuously.    Simply  attach 
an  electric  wire.     The  saw  does  the  rest. 

The  "Sterling"  Power  Hack  Saw  Machine 

Is    the    latest    development    in    Hack     Saw    perfection 
— soon  pays  for  itself.    Saves  time,  material  and  money. 

Diamond  Saw  &  Stamping  Works,  Buffalo,  New  York 


13-15  Wilson  Street, 
Finsbury,  Lundon,  H.C 


I'"(.)|-:1C1(1\   ol-'KICES- 

Pickliuben  4, 
Hamburjkf,  tlcrniany. 


HiiixUvare  Chambers. 
Melbourne,  Axistrnlia. 
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KempsmitH 


Millers  are  furnished  with  about 
as  neat,  compact  and  efficient 
method  of  geared  feed  change 
mechanism  as  has  yet  been  devised ; 
also  with  a  superior  feed  tripping 
mechanism  centralized  at  front  of 
knee,  tripping  all  feeds  by  07ie 
lever.  These  are  most  vital  points 
in  a  milling  machine's  construction, 
and  are  an  indication  of  the  gen- 
eral excellence  of  the  ^^empsmTtH 
Miller   in   rapid  work   production. 

Send  for  detailed  descriptions  of  these 
features,  as  well  as  others,  set  forth  in 
our  general  catalog. 

The  Kempsmith  Mfjg.  Co. 

MILMTAUKEE,    WIS. 

European  Agents:  Selig,  Sonnenthal  &  Co.,  London,  E.  C. 
Canadian  Agents :  London  Machine  Tool  Co.,  Ltd.,  Hamilton, 
Ont.    Agents  for  Holland  :  R.  S.  Stokvis&  Zonen,  Rotterdam. 


Rapidity,  Accuracy,  Durability  and 
Ease  of  Operation 

are  the  features  most  prominent 
in  the 


Morton 
Key  Seater 


It  centers  the  work  by  the  bore 
and  can  be  set  to  cut  a  keyway 
of  a  given  size  and  taper,  with- 
out a  rule  and  before  it  is 
placed  on  the  machine. 

Investigate  the  Morton 

Morton  Mfg.  Co. 

MusKegon  Heights,  Mich. 


September,  1907. 


]\rAC'llINEKY. 
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"OWEN" 
Milling  Machine 
No.  3  B  Plain 


All  the  requirements  for  modern 
high  speed  milling.  Heavy  construc- 
tion, no  vibration  even  under  the 
stiffest  cuts.  Rapid  production,  ac- 
curate work.  32  changes  of  feed 
instantly  obtainable  without  stopping 
the  machine.  Gear  drive,  positive 
and  automatic  in  all  directions.  All 
adjustments  made  from  the  front  of 
the  machine.  Let  us  send  you  full 
description. 

The  Owen  Machine 
Tool  Co. 

Springfield,  Ohio.  U.  S.  A. 

Foreign  agents— Alfred  Herbert,  Ltd.,  Cov- 
entry. England.  DeFries  &  Co.,  Akt.  Ges.,  Dussel- 
dorf.  Berlin  and  Stuttgart.  Germanyj  Milan,  Italy; 
Barcelona,  Spain.  Louis  Besse,  Paris,  France. 
Wilh.  Sonesson  &  Co.,  Malmo,  Sweden. 


Mitts  ®  MerrilFs  Giant  Keyseater 


Solves  the  time  saving  problem  in  keyseating» 
permits  economy  in  production  and  insures 
accurate  work. 

The  machine  is  built  in  six  sizes  covering  a  wide  range  of  work,  and 
is  quickly  adjusted  to  different  requirements.  Every  job  is  set  and 
fastened  by  its  bore  and  two  ordinary  keyseats  can  be  finished  before 
one  piece  can  be  fastened  ready  for  keyseating  on  any  other  style 
machine.  Will  cut  perfectly  true  key- 
ways  whether  the  hole    is    straight  or 

taper  or  whether  the  hub  is  faced  true  t^' 

or    left    rough    as   it    comes    from    the  .,y~^^k.  ^J 

foundry.  The  support  being  absolutely 
solid,  the  tool  cannot  spring.  Send  for 
Keyseater  book — mailed  free. 


T/k'sc  machines  are  in  use  in  the  leading 
shops  of  America  and  Europe. 


^li^^ljn      No.  3 

Keyseater 
with  i2/<i," 
Post. 


Mitts  CSL  Merrill,  843  "Water  St.,  Sag'inaiv,  Mich.,  U.S.A. 

Foreign  Agents— C.  W.  Burton,  Grimths&  Co.,  London,  England.  Adler  &  Eisenschitz,  Milano,  Italy.  Alfred  11.  Schutte,  Harcclonn. Spain. 
Heinrich  Dreyer,  Berlin,  Germany  and  Austria.  J.  K.  Chabcrt  &  Co.,  «l  Ave.  de  la  Rcptlbliquo,  Paris,  Franec.  E.  H.  Hunter  *  Co., 
Osaka,  Jiipan.    Palmer  &  Co.,  Welfinvcton,  New  Zealand. 
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merican 
LSwi.s/filevS' 


We  are  pleased  to  announce  that 
Our  New  File  "Works 

are  in  perfect  working  order,- 

and  their  constantly  increasing  output  of 

** American  SM^iss"  Files 

will  enable  us  to  abolish  the  Waiting 

Li^s 

and  fill  orders  promptly. 

Our  iSalesxnen 

whose  traveling  expenses  we  pay  with 

pleasure, 

because  they  always  talk  to  the  point, 

are 

Sample  Packages  of  Six  Files, 

and  our  Price  Li^  with  Discounts. 

Any  responsible  Manufacturer 

who  will  give  us 

permission  to  send  one  of  these 

quiet,  modest, 

unpretentious  but  efficient  Salesmen 

will  much  oblige, 


K.    P.   ReichHelm    Cgl    Co. 

Principal  Oivners  and  Selling^  A.gents  of  the  American  Siviss  File  and  Tool  Co« 

24  John  Street,  N.  Y„  City 


ScptcnilHM-,  1!)07. 
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ARMSTRONG 


TOOL 
HOLDERS 


THE  WORLD'S  STANDARD  LATHE  AND  PLANER  TOOLS 


f*OST    ^^'^^  than  the  steel  and  first 


SAVE 


ALL  7IX  niw 

FORGINC     r,RTNi)ING     TOOL  STEEL 


dressins    of    forged  too 

Repay  THeir  Cost  in  30  Days  Use 


m 


Armstrong 
Patents. 

February  i6,  1886. 
February  28.  1893. 
March  12.  1895. 
April  18.  i8g8." 
November  8,  1898. 
January  10,  1899. 
November  14.  1899, 
August  28,  1900. 
Septemberss,  1900 
January  29,  iqoi. 
May  28,  1901 
March  25.  1902 
May  27,  1902 
August  iQ,  1902, 
March  1,  1903. 
April  14.  1903. 
IJecemher  i,  1903, 
January  lu,  1905. 


Three-Bar  Boring  Tool 


Reduces  Boring 

Troubles 

to  a  ninimum 


4  5izes 


Universal  Ratchet 
Drill 


We  make  a 
complete    line. 

A  tool  Holder 

for  Every 

Operation  on 

the  Lathe  and 

Planer. 


Two  inches  of 
motion  at  end 
»if  handle  in 
any   direction 

will  drive  the 
drill. 


Drop 
Forged 
of  Steel 


Working 

Parts 

Hardened 


The  Armstrong 
Improved  Tool  Post 

Combines  the  Strength  and  Holdinj^ 
Power  of  the  Strap  and  Stud  Tool  Clamp, 
with  the  convenience  of  the  "Open  Side" 
and  ordinary  set  screw  Tool  Post. 


When  the  other  rat- 
chets you  have  are 
useless  for  lack  of 
room  to  move  the 
handle,  get  an 

"ARMSTRONG 
UNIVERSAL" 

and  it  will  do  the 
job. 


BORING  TOOLS.     7  Sizes. 


Write  for  Latest  Catalog 
Showing  Complete   Line 


PROCESS  PATENTED 

Machine  for  Cutting  Off  and  Grindmg 

Self-Hardening  Steel  Cutters. 
Saves  Time,  Steel  and  Kmorv  Wheels. 

\  \  &ELF    HAHDENINL 

\  ^■■^^i:^'  STEEL     tJLADE 

-  ,^,^  ^/ZIT-  -^~^:= 

"  -.1  k  M(.H  I    (  t'T  OFK  TOOI, 

CUTTINQ-OFF  TOOLS. 

straight,  riKht  and  left-hand  oll'-sct  Shank. 
7  sizes  each. 


Armstrong  Bros.  Tool  Co., 


"The  Tool        '  !•'  N.  Francisco  Avenue, 

Holder  People"      CHICAGO,      U.     S.     A. 


Imitations  are  Unsatisfactory  Infringements  are  Unlawful. 
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Robbins  New  Model 
Standard  Engine  Lathes 

This  cut  represents  our  15"  lathe  with, 
compound  rest. 

These  machines  have  all  the  advantages 
for  economic  production,  without  expensive 
complicated   attachments. 

The  head  and  tail  spindles  are  cast  crucible  steel. 

The  head  is  powerfully  back-geared,  with  four  step- 
cone  for  extra  wide  belt,  and  speeds  arranged  in  regular 
gradation.  The  rest  has  extra  long  bearings  on  the 
ways  and  is  securely  gibbed  to  the  bed. 

The  workmanship  is  of  the  best. 

The  Robbins  Machine  Company 

149  Lagrange  St.,  Worcester,  flass. 


1 

New                     1 

Fireproof 

Fadory, 

New 

Machinery 

and]  Improved 

Methods 

• 

i 

LJdl 

IrHlTNElrtHAINS. 

r 

H?!  ■«»  if^  '                  Ti^rX'.^ 

K' 

i 

ir^ 

JliS 

m 

■ 

High    Grade    Driving    Chains  for  Automobiles,    Machinery,    Bicycles,    etc.        Keys  and  Cutters  for 
The  Woodruff   Patent  System  of  Keying.     Hand  Milling  Machines  (the  most  universcJ  on  the  market) 
for  key-seating,  profiling,  cam-cutting,  gear  cutting,  and  all  regular  hand  milling  operations.     Twenty- 
Inch  Water  Tool  Grinders.     "  Presto "  Chucks,  Collets  and  Friction  Tapping  Devices  for  the  rapid 
change  of  drills,  reamers,  taps,  etc.,  without  stopping  the  drill  spindle. 

The  Whitney  Mfg.  Company,     -      -      -     Hartford,  Conn. 

MACHINE    TOOLS 


Complete  line  carried  in  stock  for  immediate  delivery. 
Write  to  nearest  office  for  catalogs  and  prices. 


VANDYCK    CHURCHILL    COMPANY 


PITTSBURGH,  PA. 
PHILADELPHIA,  PA. 


91-93  Liberty  St.,  NEW  YORK 


ALBANY,  N.  Y. 
NEW  HAVEN,  CONN. 


Septotnber,   i;t07. 
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HE  NEVER 

WENT  BROKE 

if  he  had  us  weld  it  by  Electricity. 

This  method  has  become  an  art  with  us  and  is  as  near 
mechanical  perfection  as  man  and  heat  can  accomplish. 

Note  three  (3)  illustrations  of  the  many  welds  we  make. 

PNEUMATIC   TUBE 


With  Hexagon  Head.     Important  under  pressure. 

All  denote 

STRENGTH, 

ACCURACY, 

and  RELIABILITY. 

We  accomplish  much  and  reduce  the  cost. 
Submit  your  desires. 


'If  we  made  'The  Weld, 
You  can  bet  '  h  Held.' " 


> 
< 

2 
O 

?3 

O 
D 


The  Standard  Welding  Company 


Western  RepresentativeB 
McCLERNAN  &  ORR 

1064  Monadnock  Block 

CHICAGO 


CLEVELAND 


Etisirm  Representalive 

L.  D.  ROCKWELL 

United  Stales  Express  Bide. 

2ReciotSi..  -  NEW  YORK 
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The  United  States  Tool  Holders 

No  matter  which  particular  tool  you  want,  you  will  find  our  tools  unequaled 
for  successfully  withstanding  a  hard,  long  service.    Every  tool  is  guaranteed. 


OFFSET  CUTTING-OFF  TOOL 

The  beveled  blade  has  perfect  clearance   and  Vs 

clamped  flush  with  the  side  of  the  shank. 


TURNING  TOOL 

The  cutter  is  supported  on  the  sides  and  bottom  for 

heavj'  cuts.  The  clamp  screiw  cannot-burr-on-end. 


BORING    TOOL 

The  cutters  are  not  mashed  down  by  a  set  screv7,  but  are 

firmly  held  by  the  clamp.    Drills,  Taps, 

etc.,  can  also  be  used. 


OFFSET  SIDE  TOOL. 

The  cutter  is:solidly  supported,  and  proper  clearance 
provided  forlrapid  and  economical  work. 


THREADING   TOOL. 

The  Cutters  are  accurately  g-round  to  gauge,  and  have 

sufficient  clearance  and  rake  for  perfect  work. 


PLANER    TOOL 

The  solid  shank  and  large  cutter  means  extra  heavy  cuts. 

Note  the  close  adjustment. 

DO   NOT  DELAY  SENDING  FOR  OUR  CATALOG 

The  Fairbanks  Co.,  Springfield,  Ohio,  U.S.A. 


Scpl.'inliiM-,    l!)ltr. 
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What   a  world  of    meaning    is 
contained    in    that    one    little    phrase.      If 
you   ever  have  been  thrown  absolutely  on  your  own 
resources,    with    no    prospect    of    immediate    employment, 
nothing  will  stir  you  so  deeply  as  the  above  photograph.     If  you 
have  ever  known  what  it  means  to  haimt  the  offices  of  the  big  daily  papers, 
awaiting  the  extra  editions  containing  the  daily  "  help  wanted  ads"  in  order 
that  you  might  be  the  first  applicant  for  a  position,  you  can   readily  under- 
stand   the    hope    and    discouragement    that    animate    the    individuals  in   this  picture. 
This  is  a  scene  that  is  enacted  daily  in  front  of  The  Chicago  Daily  News  offices.     From 
200  to  500  men  and  women  assemble  there  every  day  waiting  for  the  papers  to   appear  with 
their  long  columns  of  "  help  wanted  ads." 

How  easily  any  one  in  this  crowd  could  put  himself  forever  above  such   a   quest  for  insignificant, 
poorly    paid  positions.     The  only  reason  that   it    is  necessary  to  race  with  hundreds  of    others  to 
apply    for   such   a  position  is  that  almost  any  one  is  qualified  to  fill  it  and  the  first  applicant  will 
doubtless  secure  it. 


It  is  only  positions  that  require  special  training,  special  skill,  special  knowledge,  that  must 
and  do  seek  the  man.     Hundreds  of  such  positions  are  advertised  day  after  day  and  still  cannot 
be  satisfactorily  filled.    Why  not  put  yourself  above  the  mediocre  and  qualify  yourself  for  a  position 
of  responsibility  and  trust  where  your  earnings  are  gauged  by  what  you  know  and  not  by  the        /' 
time  you  spend  at  your  daily  task. 


Send  me 
/       200-pa8e 
hand-book  de- 
/        scribing    over    60 
courses.     1    am    in- 
terested   in    the    course 
marked  "X." 


The  American  School  of  Correspondence  is  constantly  fitting  thousands  of  young  men  to  start 
life  in  positions  where  there  is  an  assured  future  for  a  man  of  ambition  and  brains.    It  is  tak 
ing  older  men  from  poorly  paid,  uncongenial  work  and  placing  them  where  they  can  secure 
better  pay,  better  future,  better  hours  and  better  work  for  the  rest  of  their  working  days.         <         —Mechanical  Engineerina 

We  employ  no  agents  to  annoy  you  with  repeated  calls  at  your  home  or  place        ^ 


Mechanical  Drawing 


of  business.     We  talk  to  you  only  by  nriail.      The  money  you  pay  us  is  not 
used  to  maintain  an  expensive  organization  of  high  i.)riced  agents,  but 
is  used  to  give  you  better  instruction  at  a  lower  cost. 


— Tool  Making 
-Die  Sinking 


-Pattern  Making 
■ — Boilers  and  Engines 


AMERICAN  SCHOOL  OF 
CORRESPONDENCE  / 

Chicago,  Illinois 


y'  —Stationary  Engineering        —Shop  Practice 

—Electrical  Engineering  —  Civil  Engineering 

—Structural  Engineering  —Structural  Drafting 

Locomotive  Engineering       -Alternating  Currt^nt  W'urk 
College  Preparatory  Course  (fitting  for  entrance  to  en«mrer- 
ing  schools)  —Healing,  Ventilating  and  Plumbing 


Addr< 
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Where  this 

"2-in-r' 

shines 


McCabe's  New  Style  "  2=in-l  "  Double  Spindle  Lathe.  26  to  48=in.  swing, 
*' The  big  Lathe  you  can  do  small  work  with."         ^^^^^_ 


We  hear  a  lot  of  'bosh"  about 

Geared  Heads,  "Quick-change" 

Gear  Mechanisms,  etc.,  but  will 

your  work  permit  them?     Would 

they  ""work"  in  a  shop  like  yours  ? 

Lathe   ideas    are    decidedly    advanced 

today — it  takes  more  to  satisfy.     With 

McCabe's  "  2°in-t  "  Double  Spindle  you 

have  more.  Do  you  want  more  speeds,  feeds 
and  pow^er  than  twice  what  you  get  in  the 
ordinary  Lathe? 

McCabe's  "2°in-l*'   Double    Spindle    gives    you 

them,  and  the  ''quick  way  "  you  can  change  from  a 

Triple-geared    4'>-in.  Swing  to  a  Back-geared  26-in. 

Swing,  to  handle  all  the  work  you  have  to  do,  is  where 

this  machine  "shines"  for  a  shop  like  yours. 

It  does  what's  worth  doing  at  a  price  that's  worth  paying. 

Acknowledge  it — you  Tvant  to  see  our  book. 

J.  J.  McCABE 

"The  Double-Spindle   Lathe  Man" 
14  Dey  Street,      NEW  YORK  CITY 

Foreign  .ii^Cfits :  Chas..  Churchill  &  Co.,  London,  Biriiiingham.  Manches- 
ter and  Glasgow.  R.  A-  Heney,  Sidney,  XS.W..  Sole  Agents  for  Australasia. 
F.  W.  Horoe.  Yokohama,  Japan. 


LeBlond    QuicK    CHang'e    Lathe 

1906  design  with  "simplicity"  for  the  watchword,  backed  by  nineteen  years  experience  in  Lathe  building. 
This  Lathe  has  18  spindle  speeds,  double  friction  back  gears,  head  stock  has  largest  possible  cone  diameters. 
Carriage  has  extra  wide  slide,  and  heavy  compound  rest  and  is  furnished  with  chasing  dial.  Apron  is  box 
section ;  quick  change  box  for  feeds  and  threads :  no  splined  shafts  or  key-wayed  gears  sliding  or  running 
on  the  shafts;  impossible  to  mesh  gears  on  the  corners.  This  Lathe  is  made  with  an  independent  feed 
rod,  the  screw  is  not  splined.     Further  details  in  Catalog. 

The  R.  K.  LeBlond  Machine  Tool  Company,  J?ncinnat?.  ohTo 

AGENTS  :  Germany,  De  Fries  &  Cie,,  Akt.  Ges..  Dusseldorf,  Berlin,  Stuttgart.  Italy,  De  Fries  e.  C,  Corso  Prinzipe  Umberto,  Angolo  Via 
Moscova.  Milano.  France,  De  Pries  &  Cie  19  rue  de  Rocroy,  Paris.  Belgium,  De  Fries  &  Cie,  36  rue  Fosse  sluk  Loups,  Brussels.  Spain, 
De  Fries  y  Cia.,  660  Calle  de  las  Cortes,  Barcelona. 
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OUR    NEW    HALF    AND    FULL 


UNIVERSAL  RADIAL  DRILLS 


ARE    ALSO    ADAPTED    FOR    THE 
HIGH  SPEED  TOOL  STEEL. 

TTHEY  are  not  only  pleasing  in  de- 
sign,  simple  in  construction  and 
embody  all  the  modern  improvements, 
but  have  a  number  of  otir  original  and 
patented  features  not  found  in  others. 

We  make  them  cone,  motor  and 
speed  variator  driven.  We  also  build  a 
full  line  of  plain  machines  from  2%  ft. 
to  8  ft.  swing. 

Send  for  literature  and  prices. 


DRESES    MACHINE    TOOL    CO.,    CINCINNATI,  OHIO 

Representatives:  Manning-.  Maxwell  &  Moore,  Tnc,  New  York,  Philadelphia.  Boston  and  Chicago-  Carev  Mchy.  &  Supply  Co.,  Baltimore. 
Baird  Mchy.  Co.,  Pittsbur^tr.  Wm.  C.  Johnson  &  Sons  Mchy.  Co.,  St.  Louis.  The  Strong.  Carlisle  &  Hammond  Co.,  Cleveland.  Pacific  Tool  & 
Supply  Co.,  San  Francisco'and  Hawaiian  Islands.  Selig,  Sonnenthal  &  Co..  London  C.  Schinz.  St.  Petersburg.  G.  Koeppen  &  Co.,  Moscow. 
V.  Lowener,  Copenhagen  and  Stockholm.  Van  Rietschoten  &  Houwens.  Rotterdam.  Wilh.  Sonesson  &  Co.,Malmo,  Sweden.  Stussi&  Zweifel 
Milan,Italy.    Alfred  Herbert,  Ltd.,  Paris,  France.    E.  Sonnenthal.  Jr.,  Berlin  &  Koln.    White,  Child  &  Beney,  Vienna.    Takata&Co.,Tokio'. 


THE    MACHINE    FOR    ALL    THE    PEOPLE    ALL    THE    TIME 

is  .he  LUCAS  {°f  CLEVELAND)  "PRECISION" 
BORING,    DRILLING    AND    MILLING    MACHINE 


For  All  People  because 

it  is  VERSATILE; 
All   the  Time   for  the 

same    reason  :       Never 
stands  idle;  takes  less 
room    than    three    indi- 
vidual    machines,     and 
saves  resetting.     Makes 
Jigs,       or      reproduces 
work  without  Jigs. 
Precision  Screws, 
Graduated  Dials, 
Power  Movements. 
Hade  in  a  shop  fitted 
up  for  high  class  work 
only,  which    you    are 
invited   to  come  and 
see. 


Ivucas  Machine  Tool  Co.,   Cleveland,  Ohio,  U.  S.  A. 

European    Agents :    C.  W,  Burton,  GriiTiths  &  Co.,  London.     Alfred  M.  Schuttc,  Coloj^no,  Brussels,  Llc^jro,  I'aris,  Milan,  Hilbao.Hnrcolona. 

Schuchiirdt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg^. 
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The  Robertson  Universal  21"  Drill  Press 

THE    HONEY    HAKER    IN    HACHINE    SHOPS 
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Made  only  by  THE  ROBERTSON  MFG.  CO.,  Buffalo,  N.  Y. 


Duplicate  Drilling,  Reaming,  Tapping,  Etc. 

can   be  accomplished  on  this 

New   Cylinder   Turret    Drill 


in  less  time, 
with  less  power 
and  vrilh  less 
latjor  than  on 
any  similar 
machine. 

All  operations 
performed 
witliout 
clianging  the 
tools  or  the 
work. 

Permanent 

alignment 

maintained. 

Strain  passes 
from  turret  to 
the  frame  of 
machine  as 
soon  as  the 
power  is  ap- 
plied. 

Feed  can  be 
changed  in- 
stantly. Turret 
turns  either 
way. 

An  ideal 
tool  for  high 
speed  steels. 

Write  for  new 
catalogue. 


National  Separator  and  Machine  Co. 

CONCORD,  N.  H. 


IT   NOT  ONLY   DRILLS 


But  reams,  taps,  faces,  bores  and  does  a  variety 
of  opei-ations  you  are  in  the  habit  of  buying  ex- 
pensive machinery  for. 
Any  number  of  spindles,  two  to   six. 
Any  arrangement  with  o  ■  without  Back  Gears 
or  Power  Feed  to  suit  your  work. 
Any  swing,   14  up  to  31  inches. 

WRITE  FOR  FURTHER  INFORHATION 

B.  F.  Barnes  Company,  Rockford,  111. 

European    Branch,    14<>    Queen   Victoria  Street,    London,    E.  C. 


Quint's  Turret  Drills 

ARRANGED  FOR  TAPPING 

Made  with  from  Four  to  Twelve  Spindles 


Are  distinguished 
from  all  other  turret 
machines  from  the 
fact  the  cutting  tool 
revolves,  and  ntJt  the 
work.  This  drill  will 
finish  a  hole  at  one 
setting  in  large  or  ir- 
regular pieces  with 
ease  and  rapidity, 
without  loss  of  time 
to  change  tools  or 
work,  only  the  tool 
in  use  revolves. 


A.    E.    QUINT,    Hartford,  Conn.,  l).  S.  A. 


September,   l!)Or. 


:\I.\('I11XERY. 


103 


A  FEW  ADVANTAGES   PERTAINING    TO 

The  Henry  &  Wright  Ball  Bearing  Drill 

REDUCE  DRILLING  COSTS  because  they  will 
produce  from  200  to  400  per  cent,  more  work  in  a 
given  time  than  any  other  drill  press  using  the  same 
amount  of  power.  Because  they  will  drive  high  speed 
steel  drills  to  the  full  limit  of  their  capacity.  Because 
while  less  power  is  required  for  operation  there  is 
adually  more  power  at  the  drill  point. 

LONG  WEARING  because  the  ball  bearing  con- 
strudion  reduces  friction  to  the  vanishing  point. 

WIDE  RANGE.  Require  very  little  belt  or  oil  atten- 
tion. Stronger  and  heavier  than  the  usual  drilling 
machine.  Built  on  the  interchangeable  plan  and  the  most 
Efficient  Drills  you  can  put  in  your  shop. 

WRITE     US    FOR     THE     CATALOGUE 

The  Henry  &  Wright  Mfg.  Co. 

HARTFORD,  CONN.,  U.  S.  A. 


ORIGINAL  BARNES" 

Positive   Feed   Drills 

8-inch  to    50-incl\  Saving' 

CONSIDER  THESE  ADVANTAGES: 

I  St.     Absolutely  positive  action. 

2d.      Eight  (8)  changes  of  feed. 

3d.      No  belts  to  throw  off  or  on. 

4th.     Feed  changes  can  be  made  while  machine 

is  running. 
5th.     Capacity   of  drill    increased   15    to  25   per 

cent. 
6th.     Adapted    for    use   of   high-speed    cutting 

steels. 

Send  /or  Drill  Catalogue. 

W.  F.  ca  John  Barnes  Co. 


231  Ruby  Street, 


R.ocKford,  Illinois. 
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STOCKBRIDCE  PATENTED  (  Two  Piece) 
CRANK    SHAPERS    CUT    SHOP   COST 


The  Patented  (Two  Piece) 
Crank  motion  does  it.  It 
makes  a  difference  of  $200 
to  $300  a  year  whether 
ram  is  returned  by  a  plain 
crank  motion  or  by  the 
Stockbridge.  There  are 
other  features  that  mean 
time  saved.  Time  is  money. 
Practice  economy.  Buy 
the  best. 

STOCKBRIDGE  MACHINE 
COMPANY 

WORCESTER,  MASS.,  U.  S.  A. 


^•fejP 


Special 
Attachments 

Swivel 
Box  Table 

Tilting 
Box  Table 

Circular  Planing 
Attachment 

Convex  Planing 
Attachment 

Oil-Pan  and 
Pump 


Special  Tool  Room  Shaper  with  Attachments 

Printed  matter  on  request 


Special 
Attachments 

Concave 

Planing 

Attachment 

Automatic 

Stop  for 

Saddle 

Rack-Cutting 
Attachment 

Index 
Centers 


The  Marh  Flather  Planer  Co.,  Nashua,  N.  H.,  U.S.A. 


Scptombor,   1907. 
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Kelly  26-inch.  Shaper 

BacK  Geared  or  Plain  Just  as  You 
Prefer   or   Your  'WorK    R,e<{uires. 


Adapted  for  severe  service.  Strong  and  Durable. 
Eight  cutting  speeds  without  stopping  the  machine. 
Equal  rigidity  on  long  or  short  stroke.  Table  support  a 
part  of  the  machine. 

Write  for  Crank  Shaper  Catalogue. 

15,  17  and  20"  stroke  Plain. 

16,  20,  S4  and  26"  stroke  Back  Geared. 

THE  R.  A.  KELLY  CO..        Xenia.  Ohio 


The  "Acme"  Metal  Saw  Table 


A  compact,  self-contained,  all  metal  construction 
saw  table  for  cutting  sheet,  rod  or  tube  brass,  copper, 
fibre,  rubber,  etc. 

Catalogue  mailed  on  request. 

The  Hub   MacHine  (Si  Tool  Co. 

621  Cherry  Street,  PHILADELPHIA,  PA. 


Morse  Chain  Drive,  Colburn  Boring  Mill. 


Morse 
Chains 


Have  a  wide  range  of 
applications,  from  the 
heavy  main  drives 
direct  from  engines  or 
motors,  with  short 
centers,  to  the  light 
drives  of  individual 
machines  or  machine 
feeds. 


Silent  Running 
Under  High   Speeds 

Send  for  our  Cham    Drive  Catalog  No.  J 

Morse  Chain  Co. 

Ithaca,   New  York 


Licensees  for  Great  Hrilain  and  Kurope:    The  Weslinghouse 
I'.rakc  Co.,  Ltd.,  33  York  Road,  Kings  Cross,  London,  N. 
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IN  THESE  DAYS  OF 

KEEN  COMPETITION 

and  high  cost  of  material  and 
labor  the  shop  owner  must,  of 
necessity,  utilize  every  means  at 
his  command  to  procure  a  satis- 
factory margin  of  profit  from  his 
product. 

He  must  be  ever  alert  to 
conditions  and  methods  through- 
out his  entire  establishment  ; 
must  be  a  master  of  every  detail, 
and  above  all  things  must  have 
an  equipment  of  modern,  labor 
saving  machinery  —  an  equip- 
ment which  will  produce  maxi- 
mum results  at  minimum  cost. 


DUNTLEY 
SINGLE  MOTOR 
TYPE  DRILL. 


DUNTLEY  ELECTRIC  GRINDER 
Built  in  Two  Sizes. 


DUNTLEY  ELECTRIC 


(AIR  COOLED) 


TOOLS 


(PORTABLE) 


DUNTLEY 
ELECTRIC 
BREAST 
DRILL. 


Weight  13  lbs     Cap  ^^-in.  in  iron 
or  steel,  ^-in.  in  wood. 


have  demonstrated  their  time  and 
money  saving  qualities  in  thousands 
of  cases.  They  have  a  record  of 
1 00%  earning  power,  and  have  saved 
their  first  cost  for  many  purchasers 
in  a  few  months. 

They  are  wound  for  alternating 
or  direct  current,  and  each  tool  is 
guaranteed  to  perform  the  service  for 
which  it  is  designed. 

We  make  them  in  all  portable 
sizes  and  ship  them  on  trial  to 
responsible  parties. 


Write  for  catalogue. 


We  also  manufacture  FRANKLIN  AIR  COMPRESSORS  in  more  than  100  styles  and  sizes, 
and  a  complete  line  of  pneumatic  tools  and  appliances. 

CHICAGO   PNEUMATIC  TOOL 


Fisher  Building 
CHICAGO 


COMPANY 


95  Liberty  Street 
NEW  YORK 


sopi.MiiiKM-,  isior. 


MACHINERY. 


IIANIl  SAW 
Hl'l-KATED  BY 
UTSll-KN 
l-l.FCTKIC 
MUTOK 


ELECTRIC  MOTOR  DRIVE 


WILL   SAVE 
YOU    FROM 


25-60 


0/ 


0 


on  your  power  bills.  It  is  the  most  economical 
power  you  can  use  and  is  safe,  clean,  cheap  and 
efficient.  Western  Electric  Motors  are  adapt- 
able to  all  classes  of  work  and  they  are  so  well 
built  that  they  easily  carry  heavy  overloads  in 
emergencies. 


Write  for  our  bulletins  No.  jo^6-D  and  jo6§-D 
today.       We  can  make  prompt  deliveries. 


Western  Electric  Company 

Chicago  New  York  Philadelphia  Pittsburg         Cincinnati         St.  Louis         St.  Paul 

Kansas  City         Denver         Los  Angeles         San  Francisco         Atlanta         Seattle 


When  Tired  of  Motor  Troubles 


^ij^E^^S^BES^W^^^ 


Use  C"W  motors.  They 
are  built  especially  for  ma- 
chine tools  by  EXPERTS 
with  1 8  years'  experience. 
Bulletin  64R  and  78R  ex- 
plain them  in   detail. 


Lathe  Driven  bv  Portn  I-F  Motor. 


\f^  COMPANY  ^ff 

AMPERE.    N.  J. 
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Individual    Motor-Drive 


Westinghouse  Type  S  Motor  Driving  Gisholt  Lathe 

1 1  r  £iyS  to  drive  machine  tools  with  indi- 
vidual'Westinghouse  Motors. 

D6CdtlS6  with  individual  drive  machine 
tools  can  be  operated  more  efficiently  and  placed 
where  most  advantageous,  their  position  not 
being  dictated  by  power  wasting,  unproductive 
shafting  and  belting.— With  individual  drive 
every  horse-power  is  delivered  direct  to  the  tool. 

Send  for  Motor-Drive  Booklets 

Westinghouse  Electric  &  Mfg.  Co. 


Atlanta 

Cincinnati 

Baltimore 

Cleveland 

Boston 

Dallas 

Buffalo 

Denver 

Chicag* 

Detroit 

Kansas  City 
Los  Angeles 
Minneapolis 
New  Orleans 
New  York 
Philadelphia 


Pittsburg; 
St.  Louis 
Salt  Lake  City 
San  Francisco 
Seattle 
Syracuse 


Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ontario 
Mexico  :  G.  &  O.  Braniff  &  Co.,  City  of  Mexico 


"The  Standard"  Motors 


We  are  making  20  Standard  Motor  Frames  for  all 
kinds  of  work— open,  gauze  enclosed  or  solid  enclosed, 
vertical  shaft,  back  geared,  variable  speed,  with  sliding 
base,  or  with  broad,  flat,  planed  feet— in  short,  any 
kmd  of  Motor  you  want  of  15  H.P.  to  1-30  H.P. 

We  have  made  over  16000  of  these  standard  Motors, 
and  we  know  the  small  Motor  business  as  few  ever  can. 
;  •  The  Standard  "  Motors  are  made  right.  Our  engineer- 
ing advice  is  yours  for  the  asking;  state  your  case. 

The  Robbins  &  Myers  Co., 

Main  Office  and  Works:  SPRINGFIELD,  OHIO. 


New  York:  145  Chambers  St. 
Boston  :  220  Purchase  St. 
Philadelphia:  1103  Arch  St. 
Dallas  :  Opera  House  BIdg-. 
Clevelaod:  337  Frankfort  Ave.,  N.W. 


Baltimore:  221  Park  Ave. 
Chicago:  1107  Fisher  BIdg. 
St.  Louis:  nth  and  Locust  St. 
Los  Angeles:  278  So.  Main  St, 

and  III  E.  Third  St. 
San  Francisco:  319  Howard  St. 


1  8  H.P.  5 00-voltThompson-Ryan Variable 
Speed  Motor  Driving  Ventilating  Fan  in  the 
shops  of  the  Philadelphia  Rapid  Transit  Co. 


The  perfect  speed  control  of  the  Thompson-Ryan 
M otors  adapts  them  to  a  range  of  usefulness  unequalled 
by  other  motors.  The  horse  power  and  efficiency  are 
constant  at  all  speeds.  No  complicated  controllers, 
no  complex  wiring  required.     Write  for  bullftins. 

Ridgway  Dynamo  &  Engine  Co.  -  Ridgway,  Pa. 


"ABC**   Fan   System 

An  effective  and  economical  method  of  heating. 
A  thorough  system  of  ventilation. 
The  apparatus  employed  is  described  in  cata- 
logue No.  1S6-M.    Shall  we  send  you  a  copy  ? 

American  Blower  Co.,  Detroit 

New  York         Chicago         Atlanta         London 
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"The  drill  that  will" 


Don't  wait  until  that  other 
job  on  the  drilHng  machine 
is  finished;  and  even  then 
the  job  has  got  to  be 
jacked  up,  reversed,  moved 
back  again.  Why  don't 
you  connect  a 


Cincinnati     Portable     Electrical     Drill 

to  that  lamp  socket  over  there — and  drill.    It's  much  cheaper  than  waiting, 
cheaper  than  bringing  the  job  to  the  drill.     Take  the  drill  to  the  job — 

Cut  otit  tHe  waste — >vaste  of  time  and  money 

No  drill    can    be   simpler,   lighter    in    weight    and    last,   or  work  in  more 
inaccessible  places.     Ask  for  Bulletin  P-4. 

THe  Cincinnati  Electrical  Tool  Company 

New  YorR  Office,    95  Liberty  St.  CINCINNATI,     OHIO 


WOULD  YOU  LIKE 

TO   HAVE  YOUR   CRANES   EQUIPPED  WITH 
CONTROLLERS    THAT  YOU   CAN    FORGET? 


IF  YOU  WOULD--SPECIFY 

VENTILATED 

CONTROLLERS 


DINKEY 


1  to  100  H.P. 

Made  of  the  best  material  throughout  and  will  with- 
stand severe  service  under  the  most  exacting  conditions. 
All  parts  are  easy  of  access  and  interchangeable. 

Send  for  Bulletin  No.  99  giving  details  of  construction. 


-€Cc»eCcMMl,  ^m. 
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No.  5X  Sloan  ^  Chace  Bench  Lathe 


7-in.  Swing.       35-in.  Bed.       IS-id.  between  Centers.    5^-in.  Chuck  Capacity. 

A  new  size  in  our  line  of  Precision  Lathes,  with  improved  form  of  bed,  adding 
to  its  strength  and  rigidity,  off-set  tail  stock,  and  increased  capacity  of  split  collet. 
These  machines  insure  the  acme  of  accuracy,  yet  are  strongly  built  and  will  stand 
severe  service.  They  are  designed  with  every  convenience  for  rapid  handling,  and 
save  time  and  labor  m  the  general  everyday  work  as  well  as  in  special  high  grade 
manufacturing        Write  for  Bulletin.      We  biiihi  a  eomplele  line  of  Precision    Tools. 

Sloan  @»  Chace  Mfg.  Company,  Ltd. 

NEWARK,    N.   J.,   U.  S.  A. 


Calorex  Fuel  Furnaces 

•     (a)   Compressed  air  to  thoroughly  atomize  the  oil. 

(b)  Fan   Blast  to  furnish  air  for  combustion. 

(c)  Fan  shaped  combustion  chamber — outside  of  charging  space,  in  which 
the    atomized     oil    and     oxygen    are 
thoroughly    united,  and    by    which    the 
products  of  combustion   are  distributed 
over  the  charging  space  of  furnace. 

(d)  Curved  form  of  furnace  roof,  which 
imparts  reverberatory  movement  to  the 
heat. 


W.  N.  Best  American 
Calorific   Company, 

11  Broadway,  New  YorK,  U.S.A. 


Class  "Q"  "Calorex"  Liquid  Fuel  Furnace  for  rivet 
making  and  bolt  heading. 


Se|iU'iiilii'i-,   liKiT. 


MAL'lllNEKY. 


Ill 


Sturtevant  Fans 


*-\ 


im 


insure  successful  dust  collecting  sys- 
tems in  grinding  and  polishing  rooms. 
They  are  built  of  heavy  steel  plate, 
are  rigidly  riveted,  both  wheel  and 
pulley  are  carefully  balanced ;  the 
bearings  continuously  self-oiled,  the 
shaft  rejected  if  not  within  half  a 
thousandth  of  an  inch  of  the  size,  and 
every  fan  given  a  full  speed  endur- 
ance test  before  shipment. 

Send  for  catalogue  No.  loo. 


B.  F.  STURTEVANT  CO..  Boston.  Mass. 


General  Office  and  AVorKs.  Hyde  ParK,  Mass. 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


CINCINNATI 


LONDON 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus ;  Fan  Blowers  and  Exhausters 
Rotary  Blowers  and  Exhausters ;  Steam  Engines,  Electric  Motors  and  Generating  Sets ;  Pneumatic  Separators  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  etc.  ' 
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HAND  WHEEL 

OR  SPROCKET 

FOR 

SPEED  CONTROL 


LINCOLN 


Variable   Speed    Motors 

No  Controller.    Wide  Speed  Ranges.    Constant  H.P. 
Light  Weight.    Cool  Running. 

Any  speed  obtained  at  will,  and  when  set  for  such  speed 
it  is  maintained  constant  under  varying  load.  The  ideal 
motor  for  individual  motor  drive. 

The  Lincoln  Motor  Works  Co. 


Caxton  Building, 


CLEVELAND,  OHIO 


A  Saving  of   '/a  to   V2  in  Time 
on  Crank  Shaft  Turning 


PATENTED 


is  assured  with  the  Tindel-Albrecht  Crank 
Shaft  Lathe.  This  is  a  heavy,  rigid  machine 
with  particularly  powerful  drive  and  special 
features  that  put  it  ahead  of  any  other  ma- 
chine for  rapidly  reducing  rough  crank  shaft 
forgings  to  grinding  sizes. 
Uniform  drive  from  end  to  end.  Write  us 
about  it. 


THE    TINDEL-MORRIS    COMPANY.    EDDYSTONE.    PA.,    USA 

I>tatrJbutor<)  tor  North  America.  South  America  mxl  Iftprtii.  Nilcs-Ucmcnl-rond  Co..  ii  i  Urondwny.  New  'N'nrk. 
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PAWLING   ^   HARNISCHFECER, 

Designers  and  Builders  of 


Milwaukee,  Wis. 


CRANES 


AND 


HOISTS 

Over  1900  Machines  in  use 
Capacities  1-2  to  200  tons 


CRANES 


-^ 


ELECTRIC  AND  HAND  POWER. 

Any  capacity  and  for  any   service 


Write  Its  your  needs — 25  years'  experience  in  building  cranes. 

ALFRED   BOX  ®,  COMPANY,  Philadelphia,  Pa. 


STAN  DAR,D 
RAILWAY 

LOCOMOTIVE 
CRANE 


Write  for  specification  and  price  on 

The  Browning  Standard  Locomotive  Crane  with  Clam 
Shell  Bucket  or  Lift  Magnet 

THE  BROWNING  ENGINEERING  COMPANY 


CLEVELAND,  O. 


T''^  Champion  Tapping  Machine 


Beats  them  all  for  light  high  speed 
tapping.  Taps  holes  either  through 
or  todepth.  Capacity  up  to  I-4"  holes ; 
automatic  and  rapid  in  operation — 
saves  the  taps. 

Sent  on  approval — write  to-day 

Blair  Tool  and   flachine  Works 

24  West  Street,  NEW  YORK  CITY 


A 

The  Curtis  Air 

W\ 

floist  Bead 

M 

STEEL  CYLINDER 

Hf 

BALL  AND  SOCKET 

H 

HOOK 

m 

CURTIS   VALVES 

(-'JHk 

n       PNEUMATIC 

[ 

.  ■OB 

1                       ELEVATORS 

\iK 

CURTIS&CO.MPtt.CO. 

ST.  LOUIS. 

i 

» 

AGENTS  :  A.  E.  Hoermann.  4t 
Park    Row.    New    York.      Hill. 
Clarke    &    Co..    Boston.      Baird 
Machinery  Co..  Pittsburg. 

Hercules  Portable 

Crane  and  Hoist 

TKe  Modern  Model 

When  you  buy  a 
Portable  Crane,  take 
a  "Hercules*'  with 
Steel  frame. 
The  "Hercules"  does 
all  the  crane  jobs  in 
the   quick- 
est, easiest 
way,    with 
least  labor. 

Standard 
Sizes. 

Specials 

to 

Order. 

C/rcu/ar 

on 

William  S.  Nicholls,  254  Broadway,  NewYork 


FrevertMachineryCo> 


18  DEY  ST. 


18  DEY  ST. 
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Every  Part  oi  a 

SHAW  CRANE 

is  produced  by  The  Shaw  Electric  Crane  Co. 
This  company  shoulders  ALL  the  Responsi- 
bility— never  blames  the  motor  builder  or 
any  "other  fellow."  Hence,  the  whole  crane, 
every  part  of  it.  Must  Make  Good — and 
ALWAYS    DOES. 

NEVER  BUY  A  CRANE  BEFORE  INVESTIGATING  THE  SHAW 


SOLE    A.GENTS 


Manning,  Maxwell  ®.  Moore,  Inc. 


85-87-89  Liberty  Street.  New  YorR 


22-26  S.  Canal  St. 
Chicago 


721  Arch  St. 
Philadelphia 

Majestic  Bldg..  Detroit 


I  28  Oliver  St. 
Boston 


Frisco  Bldg. 
St.  Louis 


Park    Bldg. 
Pittsburgh 


Williamson  Bldg. 
Cleveland 


Kirk  Bldg. 
Syracuse 


Woodward  Bldg. 
Birmingham.  Ala. 


Merrill  Bldg.,  Milwaukee  Tokio.  Japan  Mexico  City.  Mexico 


CRANES 


ELECTRIC  (Sl  hand 

OPERATED  FROM  THE  FLOOR 


3  tons,  2  motors.    Hoist  and  Bridge  motion  by  power.    Trolley  motion  by  hand  chain. 

A  handy  crane  for  erecting  floors  in  machine  shops  and  for  all  service  where  loads 
are  to  be  handled  quickly  and  at  low  cost.  Made  with  one,  two  or  three  motors, 
for  power  hoist,  power  hoist  and  bridge  travel,  or  power  hoist,  bridge  and  trolley 
travel. 


MARIS    BROS. 


56tH  St.  and  Gray's  Ave., 


PHILADELPHIA.  PA. 


Manning,  Maxwell  &'  Moore,  Inc.,  Agents,  New  York— Pittsburg— Chieajjjo— Boston— Clovohuul 
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"BROWNHOIST" 

1  0  -  ton  Standard 
Locomotive  Crane 
in  the  yards  of  the 
American  Steel 
Foundries  at  Pitts- 
burg, Pennsylvania. 


•WTRITE    US     FOR 
CIRCULAR.  "I." 


THE  BROWN  HOISTING  MACHINERY  CO. 

Engineers,  Designers  and  Manufacturers  of  Hoisting  Machinery  of  all  descriptions 

Main  Office  and  Works:  CLEVELAND,  OHIO 


BRANCH     OFFICES; 

Pittsburg  and  New  York 


iiimi  HOISTS 


ICRANESl 

Traveling,    Locomotive,    Jib 

and  otKer  varieties 

£lec5tric.  Hand  or  Steam 

Get   Catalogoe 

NORTHERN  ENGINEERING  WORKS 

26  Chene  St.,  DETROIT,  MICH.,  U.S.A.. 

New  York  :  120  Liberty  St.        Philadelphia  ;  Land  Title  Bldg. 
Chicago  :  405  Monadnock  Blk. 


Special 

Machine 

for  Low 

Down 

Bed 

Plates. 


One    Man    Can    Lift    Two    Tons 

with  a 

Fraaklin 

Portable 

Crane 

and 

Hoist 

Lift  it  ami  take 
it  wherever 
required,  be- 
cause the  lift- 
ing capacity  of 
tlie  crane  is 
equalled  by  its 
portability. 

Ten  size.s. 


Strong,  Compact,  Always  Ready,  a  Time  and 
Labor  Saver  in  any  Plant. 

The  FranKlin  Portable  Crane  ®  Hoist  Co. 

FRANKLIN,   PA. 


SepttMlllllM-,     I'-IO: 
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The 

Peerless 

Hoist 


The  single  load  chain  and 
compact  design  of  this  hoist 
make  it  light  in  weight  and  easy 
to  handle  without  sacrificing 
its  strength.  Steel  spur  gears 
with  cut  teeth  assure  the  great- 
est efficiency.  It  lifts  quickly, 
is  noiseless,  load  is  sustained  by 
a  friction  which  neither  jams  nor 
slips,  all  working  parts  are  pro- 
tected from  dust  cind  dirt,  and 
all  parts  are  interchangeable. 
Sizes  from  500  to  40,000  lbs. 
capacity.  Saves  time,  labor 
and  money.  Let  us  send  you 
the  book. 


Edwin  Harrington, 
Son  &  Co.,   Inc. 

PHILADELPHIA,  PA. 


Made  in  sizes  from 
3  to  ti  in.  in  diam. 

Roughing  &  Finishing 

Allow  of  the  finest 
adjustment  to  ]4" 

Send  for  latest  Cata* 
logue 

R.  M   CLOUGH 

TOLLAniD.  CONN. 


SPECIAL   MACHINERY 

And  Machines  Built  on  Contract. 

Jigs  and  Fixtures,  Punches,  Dies,  general  machine 
work.  Fifteen  years  experience  on  work  of  this 
character.  Send  blue  prints  and  let  me  estimate 
on  your  work— it's  money  saved. 

CHA8.  S.  DEXTER 
30  Railroad  St.,  Attleboro    Mass. 


Y  &  T  Electric  Hoists 

For  Crane  Service 


This  picture  shows  a  five-ton  Yale  &  Towne 
Electric  Hoist  installed  on  short  span  traveling 
crane  operating  under  covered  runway  in  yard 
of  the  Firth-Sterling  Steel  Works,  McKeesport, 
Pa.  It  is  operated  from  the  cage  and  handles 
the  hot  steel  ingots  which  later  are  worked  into 
shells  for  the  U.  S.  Navy.  Note  the  flexible 
cable  which  transmits  the  current. 

Y  &  T  Electric  Hoists  are  used  on  travel- 
ing cranes  for  hand  or  power  trolleying,  con- 
trolled either  from  cage  or  floor.  Available  for 
foundry,  power  house,  storage  yard,  warehouses, 
erecting  or  machine  shop  service.  Also  used  on 
jib,  track  or  gantry  cranes  or  as  fixed  hoists 
for  handling  disabled  crane  bridges  or  trolleys. 
Specially  available  for  converting  old  hand 
cranes  into  power  cranes. 

Catalogues,  prices  and  pictures  of  various 
installations  for  the  asking 

The  Yale  &  Towne  Manufacturing  Co. 

9  Murray  Street,  New  York 

Foreign  WaRBHOUSRS  :— Fairbanks  Co.,  1-ondon  and  Hamburg.     Feiiwicit  Freres  iV  Co.. 
Paris.    Alfred  H.  Scliutle,  Koln  a  Rh.     F.  W.  Iloriie,  Yokohama,  Japan. 
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BURROUGHS 

4    PLUNGER 
BELT  PUMP 

WITH 

Accumulator  Stop 


HYDRAULIC    PRESSES 

HYDRAULIC   PUMPS 

ACCUMULATORS 

HYDRAULIC  MACHINERY  OF  EVERY  CLASS 

We  have  been  So  years  in  this  Hoe  of  work 
and  can  build  machines  for  all  purposes. 

Write  vs  for  j^artieulars. 

The  Charles  Burroughs  Company 

141-149  Commerce  St.,  NEWARK,  N.J. 


Exclusive 
Points  of 
Vantage 
of  the 
Dill 
Slotter 


Traveling  Head. 
Improved  Quick  Return. 
Quick  Traverse  Gear. 
Wide  Range  of  Speeds. 


New  Intermittent  Feed. 
Table  Graduated  in  Degrees. 
Band  Wheel  Controller. 
Tool  Post  in  Relief  Apron. 


And  other  features  of  construction  that   make  it  a 
power  for  the  machine  shop. 

Write  for  catalogxe. 

The   Dill  Slotter   People 

PhiladelpHia,  Pa.,  \J.  S.  A.. 


This  Watson-Stillman 
Universal  Hydraulic 
Beam  Punch 

is  adapted  for  structural  work  of  all  kinds,  but  is 
particularly  useful  for  punching  beam  flanges  and 
special  shapes,  being  so  constructed  that  it  will 
punch  within  three-quarters  of  an  inch  of  the  front 
of  the  machine.  By  the  use  of  a  specially  designed 
removable  jaw  a  beam  as  small  as  four  inches  can 
be  punched  on  the  flange. 

Circular  i^'itli  full  description  ij you  are  interested. 


We  make  Hydraulic  Tools  of  every  description  includ- 
'rig'  257  different  styles  of  Jacks.  Write  us  when  you  are  in  the 
market  for  anything  in  this  line. 

We  build  special  tools  to  order. 

^he  Watson-Stillman  Company 

26  Cortlandt  St.,  New  YorR,  U.  5.  A. 

CHICAGO   OFFICE,   4-53   R.OOKERY 
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Better  Gears  at  Less  Cost. 


Nol  btttcr  gearing  at  increased  cost  nor  poorer 
gearing  at  less  cost,  but  a  combination  of  higb 
i[uality  and  low  cost  is  the  result  of  using  the  dear 
Shaper. 

In  no  other  part  of  a  machine  will-inferior  work- 
manship be  detected  so  quickly  as  in  the  gears, 
because  of  the  noise  of  inaccurate  gearing.  There- 
fore it  is  important  that  you  use  gearing  that  is  the 
nearest  approach  to  absolute  accuracy  of  any 
obtainable,  and  that  without  extra  cost.  Such  is 
the  product  of  the  Gear  Shaper. 

WHY? 

ist.  The  cutter  is  theoretically  correct;  it  is  a 
generating  tool. 

2d.  The  cutter  is  correct  in  practice;  after 
being  hardened  it  is  ground  to  the  theoretical  in- 
volute curve. 

3d.  The  cutter  has  several  teeth  in  operation 
at  once ;  it  travels  practically  the  face  of  the  blank 
only ;  the  speed  steel  cutter  is  practicable  even  on 
the  finest  quality  of  work,  because  as  stated  above, 
it  is  ground  after  it  is  hardened;  the  machine  is 
stiff  enough  in  every  detail  to  carry  this  cutter  at 
speeds  and  feeds  limited  only  by  the  endurance  of 
the  best  speed  steels.  The  above  are  some  reasons 
why. 

4th.  Two  Gear  Shapers  will  do  the  work  of 
three  rotary  type  machines,  which  means  a  large 
saving  in  capital  invested,  floor  space  and  operators. 

In  addition  to  the  above,  on  account  of  the 
planing  cutter  the  Gear  Shaper  will  cut  a  large 
variety  of  work  impracticable  by  any  other  method. 

We  would  cut  your  gears  until  the  Gear  Shaper 
reached  you. 


THE   FELLOWS   GEAR   SHAPER   COMPANY 

SPRINGFIELD.  VERMONT.  U.  S.  A. 

Foreign  Agents — Henry  Kelley  &  Co.,  Manchester,  England.    Ph.  Bonvillain  and  E.  Ronceray,  Paris,  France.    M.  Koyemann,  Dusseldorf, 
Germany.    Adler  &  Eisenschitz,  Milan,  Italy.    White,  Child  &  Beney,  Vienna,  Austria.    The  C.  &  J.  W.  Gardner  Co.,  St.  Petersburg,  Russia. 


IF     IT     WAS  NT     FOR     THE 

HANNA  MOTION 

THE     HANNA     RIVETER     WOULD     BE     NO 
BETTER    THAN     ANY    OTHER      MACHINE 


BUT  IT  IS  THE  HANNA  MOTION  a  com- 
bination TOGGLE  AND  LEVER  ACTION)  WHICH 
PUTS  IT  IN  A  CLASS  BY  ITSELF  DRIVING  TIGHT 
RIVETS     WITH     EVERY     STROKE. 


A  RIVETER  WITH  A  KNOWN  PRESSURE 


SILENT      INSTRUCTIVE -CONVINCING 

A     MOST     PLEASING     ENTERTAINER 

SEND    FOR    IT 


Hanna  Engineering  Works 

820   ELSTON   AVE.,  CHICAGO 
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POINTS 


Several  patented  features. 

Utmost  accuracy  of  lead  screw. 

Simplest  possible  comiection  spindle  to  screw. 


Gears  cut  with  special  cutters. 
Universal  (most  excellent)  tool  holder. 
Best  of  all  friction  countershafts,  etc.,  etc. 


r  Mhes 
12  to 
30'. 


24'  Engine  Lathe 

REED 


Qold 

Medal 

St.  Louis 


m 


*-!«->< 


I 


i_r 


'i-r- 


■4S}i- 


The  2-in.  Gridley  Automatic 

Turret  Lathe 


Does  not 
require  an 
expensive 
outfit  of 
tools,  and 
it  does  work 
twice  the 
length  of 
any  other 
Automatics. 


Jilachinery,  y.  Y. 


Windsor  MacHine  Company,  Windsor,  Vt. 

Manning.  Maxwell  &  Moore,  Inc.,  Sales  Agents,  New  York,  Bo^on,  Syracuse,  Pittsburgh.  Philadelphia.  Cleveland,  St.  Louis.  Milwaukee.  Chicago  and  Birmingham. 
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FOR  THE  MACHINING-- 

Of  Gear,  Engine  and  Motor  Casings  of  Automo- 
biles and  Railway,  Cars,  also  box  castings  and  frames 
of  special  machines 

GARVIN 

No.   14  Vertical   Spindle   Milling  Machine 

is  especially  adapted  for  the  purpose. 

Similar  work  as  mentioned  above  requiring  the  finishing  of  different 
surface  joints  and  edges  to  varying  gauge  levels  and  widths,  and  permitting 
the  cutter  to  be  moved  all  around  the  outside  of  the  casting  and  dropped 
down  inside  with  rapidity  and  ease,  and  absolute  precision  of  movement 
are  a  few  of  its  many  advantages. 

MADE   IN  TWO  SIZES. 

No.  14  No.  IS 

Domestic  shipment,  crated  weight 3300  lbs.  5790  lbs. 

Foreign  shipment,  tight  boxed  weight.  3900  lbs.  0600  lbs. 

(100  c.  f.)  (ITSc.  £.) 
Code  of  machine,  complete  with  both 

automatic  cross  feeds,  and  pan  pump 

and  piping Acclaim  Adagio 

CihIc  if  pump  and  pijiing  is  ntit  wanted.   Absenix-  Absi-nce 

No.  14  Size  for  Immediate  Delivery.      Write  for  Circular  No.  58. 

The   Garvin   Machine   Co, 

Spring  and  Varick  Sts.,  N.  Y,  City. 

Chicago,  C/fve/and  and  Detroit.  Manning.  Maxwell  <!'  Moore,  Inc.  Providence, 
Thornton  Mchy.  Co.  fioslo't.  Thos.  Crowtlitr  &  Co..  170  Oliver  St.  Phiiadelphia. 
E.  L.  Frazer,  50  North  6th  St.  Charlotte,  A'.  ('.,  Textile  Mill  Supply  Co.  San  Fran- 
cisco, }.  L.  Hicks,  967  Howard  St.  Los  An^'e/es,  L.  Booth  &  Son.  262  S.  Angeles  St., 
Mexico,  Manning,  Maxwell  &  Moore.  Apartado.  416. 

London,  C.  W.  Burton,  Griffith  &  Co.,  Liidgate  Sq.  Stockholm,  Hugo  Tilquist. 
Maskin  Agentur.  Liege.  A.  Engelmann  &  Co.  Paris.  L.  Strasburger  &  Cie.  13  Rue 
rie  Maubeuge.  Dresden,  {X-'i).  and  Berlin,  C.  Hermann  Haelbig.  Afilan,  Teodoro 
Koelliker. 


POWERFUL--RIGID--ACCURATE 
MACHINE  TOOLS 

for 

HEAVY  DUTY 


115  Liberty  Street. 

New  York. 


BOSTON,  riASS, 


Branch  Offices: 


SYRACUSE,  N.  Y. 


BUFFALO,  N.  Y 
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BLUE    PRINTS 

EVER   SEE    ONE    A    MILE    LONG? 

We   make  them    two  miles 
long    on     the    Everett- 

NcAdam  continuous  electric 
machine.  Prints  day  or  night, 

always  ready, 

quick  printing, 

perfect  prints, 

small  cost. 


See  long  list 
of  users  in 
July  issue  of 
Machinery. 


REVOLUTE  MACHINE  COMPANY,  518  West  45th  Street,  N.  Y.  City 


THE  No.  19  Rule  which  re- 
sembles the  letter  "  S "  in  the 
accompanying  illustration  is  the 
Sawyer  Flexible  Spring  Tempered 
Rule — made  from  watch  spring  stock 
— a  handy  rule  for  measuring  curves 
or  irregular  surfaces.  The  two  ends 
of  a  six-inch  rule  can  easily  be  brought 
together  without  breaking  it. 

Write    for    catalogue    of    Machinists'    Tools 
and    insist    that  you   see   "Sawyer"    make. 


Tool  Mfg.  Co. 

Fitchburg,  Mass.,  U.  S.  A. 


e^a»\'ilCT eJool  ?ll|a.Cc.  iSJilWituia  Ji^Ai'tl. iS. U.. 


Si'ptuinber,    I'.IO;. 
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High  Grade  Lathes 


Sebastian  15-inch  Engine  Lathes 

meet  all  requirements  of  modern  manu- 
facturing. The  design  is  the  latest, 
construction  strong  and  substantial,  fit- 
tings accurate  and  appliances  the  most 
convenient.  They  are  provided  with 
screw  and  rod  feed  as  well  as  power 
cross  feed;  and  furnished  with  gears  to 
cut  all  standard  threads  from  5  to  36, 
right  or  left  hand. 

MTe  offer  a  flrst-class  mstcHine  at  a    modei** 
ate  price   and    shall  be  glad  to  for- 
ward full  description. 

Sebastian     Lathe    Company 

129-131  Culvert  5t.,  Cincinnati,  O. 


A  RAPID  REDUCTION  LATHE 


The  Von  WycK  15 "  Engine  Lathe 

is  especially  adapted  for  this  class  of  work. 
It  is  fitted  with  instantaneous  Change 
Gear  Device,  has  a  very  massive  head- 
stock,  preventing  chatter  or  vibration 
under  heavy  cuts,  and  is  equipped  with 
all  improvements  for  rapid  and  convenient 
operation. 

CATALOGUE  ON  REQUEST 

Von>VycK  MacHine  Tool  Co. 

Cincinnati,  OKio,  U.  S.  A.. 
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Most  people  believe  that  the  most  expensive  machines 
are  the  best  built.     This  is  usually  the  case,  but  the 

RANSOM  DISC  GRINDERS 

are  an  exception,  for  they  take  first  place  with  any 
disc  grinder  on  tlie   market   yet  sell  for  less  mone^'. 

RANSOM  MFG.  COMPANY 

OsHKosKf    MTisconsin 

European  Agents.    Ludw.  Loewe  A.-  C'*  .  Berlin.  Germany. 


The  Saxon  Surface  Grinder 


Wlien  a  machine,  at  a  reasonable  price  and  Avitli  more 
tlian  tlie  ordinary  capacity,  is  wanted  for  finisiiing  flat 
work  accurately  and  rapidl}',  this  one  meets  every  re- 
quirement. It  is  making  an  enviable  reputation  in 
botli  manufacturing  department  and  tool  room.  If  it 
saves  money  for  others  isn't  it  worth  yoiu'  investi- 
gation ■?  The  price  is  not  its  least  attractive  feature. 
Why  not  get  it  V 

Saxon  Machine  Company 

HOLYOKE,     MASS. 


STOP, 

LOOK, 
LISTEN- 


OUR   GUARANTEE 


The  Ney  Disk  Grinder  is  the  equal  of  any 
made,  in  Cutting  Speed.  We  do  not 
"guarantee"  this  only,  but  we  state  it  and 
it's  a  fact. 

The  ordinary  loose  guarantee  simply  means 
that  if  a  machine  doesn't  fulfill  the  maker's 
claims  you  can  return  it  —  and  try  some- 
one else.  Now,  where  do  you  come 
in  on  that? 

OUR "    guarantee  means    that    if    our 
machines    are  not  as    represented  we  will 


send    you     one    that    is    right, 
complaint  is  yet  to  arrive. 


Our    first 


PRECISION    DISK   GRINDERS 

ROSCOE  W.  NEY,  Kingston,  N.Y. 


READING 


New  Yankee 
Drill  Grinder 


ADS 


Won't  Cut  Your  Drilling  Costs  One  Cent. 


ACTING 


UPON  THEM'S  WHERE 

PROFIT  COMES  IN 

Thousands  have  done  this  and  now  don't  have 
to  read  our  ads  to  know  why  these  machines 
save  so  mucli  in  time,  work,  drills  and  money. 

HERE'S  STYLE  "F"  WET  GRINDER 


(cap.  34  to  3}^"  Drills) 
One  of  nearly 

50  STYLES 

111  fact,   there  isn't  a 

drill  in  youi'  sliop  from 

No.  60  to  Jj  inclies  that 

we      cannot      furnisli 

a    macliine    to    grind 

right. 

Ask    for    catalog   and 

SUBMIT   TO 
US  YOUR 
DRILL      GRIND- 
ING PROBLEMS 


Wilmarth  &  Merman  Co. 


580  Canal  St. 
Grand  Rapids 
Michigan 


Seplembei-,  ]'.>07 
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THE  ONLY  WAY  TO 


A  THING  IS  RIGHT  IS  TO  TRY  IT 


Have  you  tried  grinding  your  Drills  on  the  "  American"  Drill  Grinder? 

The  difference  in  quantity  and  quality  of  output  in  your  drilling  department 
after  the  hand  grinding  has  been  superseded  by  one  of  our  machines  will  a^onish 
you.  Every  drill  will  cut  true  and  to  size,  cut  faster  and  do  twice  as  much 
woik  before  it  needs  grinding;  the  shortest  and  smallest  drills  can  be  as  easily 
ground  as  the  larger  ones,  and  a  perfed  form  of  drill  point  is  assured  in  each 
case.     There's  economy  and  convenience  in  every  grinder. 

WRITE  FOR  THE  BOOK 


The  Heald  Machine  Company 


147  BOND  STREET 
WORCESTER,   MASS. 


Pure  Corundum  Wheels 

Fifty  per  cent,  more  efficient  than  any  otlier  abrasive  wheel. 
Fast  cutting,  cool  cutting,  long  wearing,  will  not  glaze,  will 
not  draw  the  temper  of  the  tool  being  ground. 

These  wheels  are  made  from  pure  corundum  by  the  vitrified 
process,  are  particularly  uniform,  durable  and  the  most  sat- 
isfactory abrasive  wheels  on  the  market. 

IFr/'te  for  latest  catalogue. 

Vitrified  Wheel  Company,  Westfield,  Mass* 


FINISHING  MOTOR  CRANK  SHAFTS 
BY  THE  TINDEL  SYSTEM  OF  LATHE  AND  GRINDING  MACHINE 

Beyond  ail  comparison  the  cheapest  way  to  finish  motor  crank  shafts  in  quantity  horn  the  rough  forgings,  is  by  the  use  of  the  Tindel- 
Albrecht  Lathe  for  rapid  cutting  down  the  rough  forgings  to  grinding  size  and  finishing  in  the  Tindel-Albrecht  Special  Crank 
Shaft  Grinding  Machine.  CoSt  of  installation  is  less  than  any  other.  No  accessory  fixtures  are  required.  The  output  is  much 
the  larger.     The  wear  of  grinding  wheels  is  trifling.     The  accuracy  of  the  work  is  unequaled.     Write  us  for  particulars. 


THE  TINDEL-MORRIS  COMPANY, 


EDDYSTONE,  PENNSYLVANIA,  U.  S.  A. 


Emery  Wheels  and 

Grinding  Machinery 


Write 

for 

Illustrated 

Catalog. 


Foreign  Agents; 

Pfeil  &  Co.,  London. 

F.  Lowener,  Copenhagen,  Stockholm. 
Adler  &  Eisenchitz,  Milan,  Italy. 

Defries  &  Co.,  Act.  Ges..  Berlin,  Dusseldort, 


THE  SAFETY  EMERY  WHEEL  COMPANY,  Springfield,  Ohio,  I.  S.  A. 


124 


MACHINERY. 


SepteniliiT.  1!I07. 


Why  not  use  the  abrasive   wheel 
best  suited  to  your  work? 

Sterling  Emery  and 
Corundum  Wheels 

Are  made  in  every  grade  from  the 
finest  to  the  coarsest. 

SAFE  RAPID  EFFICIENT 

Write  for  Catalogue. 

STERLING  EMERY  WHEEL  MFG.  CO. 

Factories  and  Offices,  TIFFIN,  OHIO 

Branches:  New  Vork  House.  4''  ^'ei^ey  St.  Chicago 
House.  30-32  So.  Canal  St.  San  Francisco  Hotjsc, 
21-23  Fremont  St. 


The  Universal 
Cutter  and  Tool 
Grinder 

Grinds  every  kind  of 
Cutter,  Reamers,  Dies, 
Chasers,  and  will  handle 
a  wide  range  of  Internal 
and  Surface  Grinding. 


A  special  advantage 
of  this  machine  is 
the  accuracy  of  work 
turned  out,  and  the 
ease  with  which  ad- 
justments can  be 
made.  Rigidity  is 
another  strong  point. 
All  working  parts 
are  protected  from 
dust  and  dirt. 


Our  catalog 
shows  the  wide 
range  of  work. 
Let  us  mail  you 
a  copy. 


DAYTON  MACHINE  ®  TOOL  WORKS.  DAYTON.  0. 


THE  BLACKSMITH'S  GUIDE 

By  J.  F.  SALLOWS 

Over  One  Hundred  and  Fifty  Illustrations 
Price,  $1.50 

A  Book  that  Tells  How  by  a  flan 
Who  Knows  Mow 

Tells  how  to  do  machine  forging ; 
weld  iron  and  steel ;  weld  a  ring 
true  to  size ;  forge,  harden  and 
temper  lathe,  planer  and  hand 
tools;  harden  cutters,  taps,  dies, 
punches,  broaches,  etc.  ;  treat 
high-speed  steel:  anneal  steel; 
case-harden ;  pack-harden ;  mot- 
tle and  color  steel;  braze;  bend 
pipe;  straighten  sheet  steel;  and 
do  general  blacksmithing. 

Contains  full  directions  for  makingan  oven  for 
hardening  and  tempering;  for  making  a  braz- 
ing furnace;  and  a  special  forge  for  high-speed 
steel.  Complete  working  drawings  for  a  fur- 
nace that  can  be  built  at  small  expense  for 
case-hardening  and  coloring  metals;  two  color 
charts  as  guides  in  hardening  and  tempering: 
and  a  colored  plate  showing  the  beautiful  re- 
sults in  coloring  obtained  by  Mr.  Sallows  by 
methods  explained  in  his  book. 

If  YOU  want  to  know  how ,  get  this  latest  hand- 
book on  the  treatment  of  steel. 


Serti  on  appro^'al  to  i 


rrnJtr  ••/  .MACHiyER  )'. 


The  Technical  Press,  Brattleboro,  Vt. 


Two  year  courses  in 

Steam  and  Machine  Design 
Applied  Electricity 
Applied  Chemistry 

One  year  course  in 

Machine  Construction 

Write  for  cat^ilog  and   particular? 

PRATT  INSTITUTE,        Brooklyn,  N.  Y. 


/-JUST  PUBLISHED 


American  School  of  Correspondence 

CHICAGO  — 

MACHINE  SHOP  W^ORK.    Frederick  W^   Turner. 

200  pp.  200  illus.  Meets  every  requirement  of  the  shop 
man,  from  the  simplest  tools  to  the  most  complex  turning 
and  milling  machines.     Price $1.60 

TOOL  MAKING.    By  Edward  R.  Markham. 

^uo  pp.  325  illus.  How  to  make,  how  to  use  tools.  Pro- 
fusely illustrated.     Price.. $1.60 

MACHINE  DESIGN.     By  Chas.  L.  Griffin. 

200  pp.  82  designs.  Written  by  one  of  the  foremost 
authorities  of  the  day.     Every  illustration  represents   a 

new  device  in  machine  shop  practice.     Price $1.50 

Sold  by  booksellers  generally  or  sent  post  f-aui  oft  re- 
ceipt 0/ price.  Book  cataloiTiie  sent  FRFE  on  request. 
i/yoii  me>itio>z  '^ Machtttery."  Sep!.  \r; . 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  Chicago 


Drafting  Room  Furniture- 


Send  for  Catalogue 
60  Alali 
Grand  Rapids,  filch. 


fritz  &  Goeldel  Mfg.  Co. "» '^"•'"""''  ^*  • 


STAR    CORUNDUM    WHEEL    CO 

DETROIT,  MICH.,  U.  S.  A. 

D,  SILICATE   AND   ELASTIC  CORUNDUM   AND   EMERY   WHEELS. 


ScpttMiil)er,    1110 


MACIIINEliY. 
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Mechanical  Encineerinc 

SECOND 

EDITION 

(1907) 

Revised 
and 

^^^^^^^^^^^^^^^^^H   4x6  § 

^^^^^^^^^^^^^^^^^H             figures 
^^^^^^^^^^H    Flexible 
^^^^^^^^^^^^^^^^^H          Morocco 
^^^^^^^^^^H    $2.00 

A  viealei  variety  of  Mechanical  and  EUeclrical  Engineer- 
ing Problems  can  be  solved  with  the  aid  of  this  book  than 
with  that  oi  any  other  single  volume  printed  in  English. 

Pe,.-rtfe,v,-  L-j-,;..',!--    on  request. 

C.    M.    SAMES 

M2  BramhaU  Ave.                  Jersey  City,  N.  J. 

Professional. 


PATENTS 


SECURED      TO 
PROTECT  INVENTIONS 


ROYAL    E.   BURNHAM 

PATENT  ATTORNEY 

837  Bond  BIdg.      Washington,  D.  C. 

beid  for  tree  booklets  oo  I'atents  and  Trade-Marks 

Trade-Mark  %A'$S^i^'^^i. 


HOW  SON  &  HOW  SON, 

Attorneys  at  Law,  Solicitors  of  Patents, 

32  South  Broad  Street.  Philadelpliia,  Pa. 
38  Park  Row.  New  York.      98  F  St.,  Washington,  D.C 

PATENTS 

C.     I,.     PARKER. 

I  ;ite  Examiner.  U.  S.  Patent  t  *i\\ctt 

Attorney=at=Lawand  Solicitor  of  Patents 

Patents  secured  promptly  and  with  special  re- 
gard to  the  full  legal  protection  of  the  invention. 
Handbook  for  inventors  sent  upon  request. 


200  Diet:  Bidg.. 


Washington,  D,  C. 


PATENTS 

PROTECT  YOUR   IDEAS 

Send  for  Inventor's  Primer. 
Consultation  free.  Established  1864. 

MILD  B.  STEVENS  &  COMPANY 

792  14ttl  St.,  Washington,  D.C. 

Branches  at  Chicago,  Cleveland,  Detroit. 


GEO.  P.  WHITTLESEY, 

Patent  Lawyer  and  Solicitor  of  Patents, 

McGIII  Building,  908-914  G  Street, 
Washington,  D    C. 


ANY   MACHINISI 

desiring  a  good  set  of  hooks  on 
iiiuderii  iiiuchiiie  shop  pmctice. 
'.liituldhavelhc"RogcrsI.il.rary". 
'  "iisi^itiiii;  "t  lliree  volumes;  price 
:it;.no,  payable  $i.oo  a  month. 
Complete  catalog  on  request. 

WKITE    TO-DAY- 

THEO  AUDEt  &  CO  ,  PUB. 
63    FIFTH    AVE.  NEW   VORK 


Bound  Volumes  of  Machinery 

Vol.  12 --  1905 -1 906- Last  chance. 
Tlie   Industrial   Press,   New  YorK. 


Hillllfi:i:;.;i (lilliUm.,:; 


A  Motor  Driven  Grinder 
Saves  on  Both  Ends. 

(juts  cost  for  tho  irii'iiiuCai'turcr,  aud 
insures  better  work  I'or  tho  consumer. 

Write  us  for  jKirticuliirs  of  tlie 
"Briilgeport" — built  itrsi.v  sizes;  motor 
to  lit  each  ina<'liin<«;  larj^e  spindles, 
special  ring  oiling  bearings;  with  or 
without  hoods. 

Direct  or  alternating  <:urreut  motors. 

The  Bridgeport  Safety 
Emery  Wheel  Co.,  Inc. 

Bridgeport,  Conn.,  U.  S.  A. 


WRITE  FOR  PRICES 


EMERY  WHEEL  DRESSERS 

MADE  OP  THE  BEST  TOOI    STEEL 
AND  OP  PROPER  TEMPER. 

CEO.  H.  CALOER,     -     LANCESTER,  PA. 


The  Sherman  Emery  Wheel  Dresser 

THE  BEST  HECHANICAL  DRESSER  HADE 


Nov.  24, 
Apr.  10, 


903. 
1906. 


T2      Pat. 

OlBEnEETIQNS 
Sent  on  fifteen  day's  trial.    Write  for  circular. 

Cuts  faster  and  lasts  longer  than  any  other  on  the  market.  All  wearing  parts  are 
hardened.  \  Cutters  made  of  tool  steel  tempered  and  always  remain  sharp  as  the  corrugated 
face  remains  the  same  until  worn  out. 

Price  $1.50  witli  extra  set  of  cutters. 


Sherman  Manufacturing  Co., 


Cutters  IS  cts.  set;  Per.  doz.  sets,  $1.50 

St.  Paul  and  Cadillac  Sts. 
DETROIT,  MICH.,  U.S.A.. 


"  Economo  "  Emery  Wheel  Dressers 


Length 


12  In. 


Shorter  lengths  on  application, 
'COMBINATION" 


a«&ISrSS>  °' 


the  "  Combinatiiiii  "   .irc   iii,uie   of 
etlicieiicy  any  dresser  heretofore  made. 
Sent  an  fifteen  day 


Made  of  an  abrasive  nearly  as 
hard  as  the  black  diamond.  Will 
true  and  shape  any  wheels  ex- 
cept the  very  hard  and  carbor- 
undum. The  "  Combinaiion  " 
Dresser  is  the  roughing  dressei 
~  placed  in   the  "handle  end"   of 

the  "  Economo".     The  cutters  of 
Crucible"   steel   and   excel  in  wear   and 


ial,     U' rite  /or  circular. 


INTERNATIONAL  SPECIALTY  CO..  363  Holden  Ave..  Detroit.  Mich. 


With  a  DIAMO-CARBO 
EMERY  WHEEL  DRESSER 

Grinding  wheels  can  be  shaped  to  any  of  the  forms  shown, 
or  to  any  other  desired  shape,  without  danger  of  injuring  the 
I  most  delicate  edges.     The  Diamo-Carbo  is 

1  I  a  perfect  substitute  for  the  black  diamond, 

1  1  //  can   be  used  with  all  tool  grinding  wheels, 

I  1        \i  wears  indefinitely,  cannot  get  lost  or  broken 

and  IS  one  of  the  successful  tool- 
room economies. 


Made  in  three  lengths:  8'',  10"  and  13"  respectively. 

Prices     $3.00.  $3.50  and  $4.00 

Let  us  send  a  Dresser  on  ten  days'  trial. 
Booklet  and  testimonials  for  the  asking. 


Desmond-Stephan  Manufacturing  Company,  Urbana,  Ohio 


PATENTS-TRADE  MARKS 

MACDONALD  &  MACDONALD,  loo  Broadway,  New  York 

Attorneys  and  Counselors  In  Patent  Causes  Solicitors  of  Patents 
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Stand  Severe  Service 

Caldwell- Walker  Machine-Molded  Gears,  having 
true  rims,  accurate  pitch  and  uniform  teeth, 
backed  by  well-proportioned  arms  and  hubs, 
work  smoothly  and  without  vibration,  save  power, 
and  stand  the  test  of  continued  severe  service. 
If  you  use  gears,  you  can't  afford  not  to  give 
ours  a  trial.     Write  us. 

H.  W.  Caldwell  (Si  Son  Co. 

3  Western  Ave  ,  17th-18th  St.,  CHICAGO 

New  York  City,  95  Liberty  St.  Woodwa"^.  Wigjt  &  Co.,  Ltd.,  New  Orleans. 


-■::■:■^.■.:r.:■;vV.;■V:^■^■-:^■::•"-:;^•^■■■V^  :■.:.■.v■.^^-v.■::.^■.■:v■:•.^■.v:v.;■■.■■:;■.■.v.■:■^:V.■.^■:■.■-^^ 

*iWfcMA)ii8iiliP'WFiciENCY  ^  ^ 


We  can  furnish  metal  gears  of  any  metal  re- 
quired, in  bevel  gears  up  to  48  in.,  in  spur  gears 
to  36  in.,  with  the  teeth  accurately  planed  and 
spur  gears  to  60  in.  cut  with  rotary  cutter.  Let 
us  submit  estimates  on  your  requirements  in  this 
line.  Our  workmanship  is  unexcelled  and  our 
prices  are  right  for  high  grade  work. 


THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,   N.  Y. 


Peerless  Raw  Hide  Pinions 

Adapted    for    tHe    Severest   Service— Noiseless— 
Satisfacflory   on    every    score 

We'd  be  glad  to  tell  you  just  how  great  the  advantages  of 
Raw  Hide  Pinions  are — if  you  will  send  us  your  address. 

We  are  also  equipped  for  Gear  Cutting  in  all  its  branches 
— Cut  Gears,  Planed  Bevel  Gears.     Estimates  furnished. 

THE  HORSBURGH   ^  SCOTT  CO..  Cleveland,  Ohio 


Scplciiilicr,    IIKIT. 


AlACllkXEKY. 
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"MADE  IN  SYRACUSE" 


NEW  PROCESS 
NOISELESS  PINIONS 

Have  made  the  name  of  Syracuse  familiar  where- 
ever  gearing  is  used  and  that  means  throughout  the 
civilized  world.  New  Process  Pinions  are  used  all 
over  the  world  to  stop  the  racket  made  by  noisy 
gears,  and  they  are  every  where  most  successful.  It 
may  be  that  there  is  some  place  about  your  plant 
where  you  would  appreciate  quiet  running  gears.  If 
so  write  for  our  descriptive  catalogue. 

THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,    N.  Y. 
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/rifi 


"^m.  Sprockets 


Roller  and  Block 
Chains 

IN  STOCK  OR  TO  ORDER 
Baltivvin  Dinmond 
and  Whitney  chains 
on  hand. 

Catalog  t'ee 

Cullman  Wheel  Co. 

tOI  9  Dunning  St 
Chicago,  U.  S.  A. 


BEVEL  GEARS. 

Cut  Theoretically  Correct. 

,         Special  facilities   fnr   cutting  worm, 
'  ^  spiral  and  internal  wheels. 

HUGO  BILQRAM, 

Macliinist, 

1235  Spring  Garden  Street 

Philadelphia.  Pa. 


GEARS 

Bevel  Gears, 

Planed  Teeth. 

Worm  Gears, 

Hobbed 
Teeth. 

Raw 
Hide 
Gears, 

any  ^yle 
any  size. 

Grant's  Treatise  on  Gears,  $1.00 

Our  New  Modem  Catalog,  just  off  the  press,  can  be  had 
on  application — Free. 

PHILADELPHIA  GEAR  WORKS,  Inc. 

Geo.  B.  Gram.  Pres.  and  M.  E.         PHILADEXPHIA. 


PLANED 

BEVEL 

GEARS 

For  Every  Purpose 

WM.  GANSCHOW 

12-14  So.  Clinton  St.,  Chicago 


GEARS 

AND  GEAR  CUTTING. 
THE  ARTHUR  CO. 

NEW  YORK. 


*>  m  O 

-■e  o 
■-■S« 
Zoo 


■o  — 


So  an 

to.. 

orc"^ 

^^o2 


SPUR 

GEARS 

METRIC 

MODULE 

or  Diametral  Pitches  up  to  66"  in  diameter 

QUICK 

DELIVERY 

WERNER  & 

PFLEIDERER 

S  A  G  1 N  AV/ 

,,...MJ„C,HJ,GAN _,,„_, 

Hindley  Worm  Gearing 

is  demonstrating  its  ability  to  stand  the  re- 
quirements of  the  mining  engineer  in  de- 
signing machinery  using  transmission  gears 
for  high  power  and  heavy  service. 


Write  for  the  Hi^idley  Gear  Book. 

Morse.  Williams    ®u   Co. 

(Department  of  Otis  Elevator  Company) 

Engineers  PHILADELPHIA,  PA. 


Septcnilicr,    llHi;. 
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EBERHARDT  BROTHERS 

AUTOMATIC 
GEAR  CUTTING  MACHINES 


(I'ATEN  I'EU) 


Eberhardt  Brothers  Patented  Auto^ 
matic  Oear  Cutting  Machines  einliody  ;i 
positive  indexing  mechanism,  uiiicli  in- 
sures uecurately  cut  gears;  a  Draw=cut 
Feed-screw  and  efficient  cutter-driving 
mechanism,  wliicli  insure  rapid  produc- 
tion and  smoothly  cut  gears. 

The  operation  is  entirely  automatic 
and  positive  in  action.  We  build  all  sizes, 
covering  practically  all  classes  of  work. 

THE  DESIGN  AND   MANUFACTURE  OF  AUTOMATIC 
GEAR  CUTTING   MACHINES   IS   OUR 
EXCLUSIVE   SPECIALTY. 

EBERHARDT  BROTHERS  MACHINE  CO. 

GEAR  SPECIALISTS 

66  Union  St.,     Newark,  N.  J.,  U.S.A. 


GEARS 

,»\%*      ■  Quality, 
1;  LsE   5  Workmanship, 

fS  Design 

^^Kif'^ V        all  the  best  and   bouoo  to 
^'"^         suit    the    most    skipi.\Tal 
buyer. 

We  excel  in  QEAR  CUTIlNd. 

Special  attention  given  to  Bruf  'K-dawn  .lobs. 


The  Van  Dorn  %  Dutton  Co. 

Cleveland,  Ohio. 


32"  DOUBLE  HEAD 
FACING  MACHINE 


This  machine  is  designcnl  to  he  used  for  fac- 
ing the  flanges  of  ])ii)es,  pipe  fittings  and 
similar  work,  lield  in  staticmary  fixtures  on 
the  bed.     Axk  for  circular. 

Fay  tt  Scott,  Dexter,  Me. ,  U.  S.  A. 


BOSTON  GEAR  WORKS 


Our  New  Factory 

is  devoted  exclusively  to 

the  m;iiiiifMctur<'  (if 

Gears   Gearwheels 

Worm  Gears  and  Spirals 

Spurs   Racks   Elllptics 

Ijarge  stock  of  Cears  on  hand. 

Send  for  Catalog  E-a. 

Norfolk  Downs,  Mass. 


Tabor  Molding'  MacHines. 


Cut  shows  13"  Cylinder 
Power  Squeezer  designed  to 
squeeze  the  sand  to  the  pro- 
per density  instead  of  ram- 
ming by  a  blow. 

Machine  is  adapted  for 
use  with  Vibrator  Frame, 
Paraffine  Board  or  Plated 
Pattern. 

IVri/e  for  Catalogue. 


THe  Tabor  Manu.facturing(   Co., 

1 8th  and  Hamilton  Streets 

PHILADELPHIA,  PENNSYLVANIA 


Grant  Gear  Works 

6  Portland  St.,  Boston,  Mass. 


Gear    AVHeels   and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 

Grant's  Treatise  on  Qears 

One  dollar — worth  ten. 

Grant's  Gear  Book 

Full  information.    Free. 


WORM     GRARS 


and 


Worms 
Spiral  Gears 

OUR  SPECIALTIES 

Write  us 


The  F.  H.  Bultman  Company 


CLEVELAND,    O. 


Our  Line  of  Gears  is 
Complete 


We  have  a  large  capacity  and  range  of  tools. 
Our  prices  are  low  and  deliveries  prompt. 
Bevel  and  mitre  gears  planed. 

Our  catalogue  sent  to  any  firm  on  request. 
The  most  valuable  book  on  gearing  published. 

Foote  Bros.  Gear  &  Machine  Co. 

Pnccrssors  to  James  &:  Footo, 
24-30  So.  Clinton  St.,  CHICAGO,  ILLINOIS. 


DIAMOND 

TOOLS 

FOR 

MECHANICAL 

USES. 


THOS.  L.  DICKINSON,  45  Vesey  St.,  New  York  City. 
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Federal  Steel  Equpment 

FOR  THE  MODERN  FACTORY 


We  are  the  acknowledged  leaders  in  Clothes 
Locker  manufacture.  Our  equipment  has 
enabled  us  to  out-distance  competition  as 
to  price,  delivery  and  quality. 

RECENT  INSTALLATIONS 
Illinois  Athletic  Club        ......       Chicago 

Armour  &  Company  .  .  Chicago  and  Omaha 
Griffin  Wheel  Co.,  Chicago,  Pullman  and  Kansas  City 

Each  ot  the  above  installations  were  a  different  type 


of  locker : 


Federal  Office  Lockers 
Expanded  Metal  Lockers 
Factory    Construction 
Lockers 

Ask  for  our  catalogues    on    Clothes 
Lockers  and  Factory  Fquipment. 

Federal 
Steel   Fixture   Co. 

DESK  N.  CHICAGO 


The  Service  in  Any  Shop 


will  be   quicker  and   better 
if  this 


All  Metal  TrucK 


is  part  of  its  equipment. 
Holds  tools  or  work  as 
needed,  is  light  run- 
ning, can  be  quickly 
moved  from  place  to 
place — never  oil  soaked 
or  out  of  repair.  One 
of  the  conveniences  of 
the  day,  and  one  of  the 
most  durable  devices 
in  the  market. 


483 


WRITE  FOR  OUR  NEW  BOOKLET  OF  SHOP  FURNITURE 


New    Britain    Machine    Co. 


New   Britain,  Connecticut 


Tlie  Packing  of  Joints  will  not  te  a  source  of  much 
troutle  or  annoyance  if  you  ■will  take  tne  precaution 
to  procure  tte  genuine  JenKlllS  96  Packing. 
It    will    make    perfect,    permanent    steam    joint    instantly. 


All  genuine  is  stamped  with  Trade   Mark 
as  shown  in  the  cut. 


Write  for  booklet,  "  Points  on  Packing.* 


Find  out  your  Ma= 
chine  Speeds,  then 
make  your  Figures 

The  man  who  knou" 
the  speed  at  which  tht 
tools  in  his  shops  ar- 
running  can  figure  ii 
good  deal  closer,  ani! 
still  be  sure  of  a  saf< 
margin  of  profit,  than 
the  man  who  g-ue'tsti 
at  the  rate  of  produi- 
tion. 

The  Cut»Meter 

will  help  you  to  estimate  closely.  Lets 
you  know  exactly,  instantly  and  easily  the 
cutting  speed  in  feet  per  'minute  of  any 
machine  tool.    Costs  little,  lasts  long. 

Write  for  Caialogae, 

WARNER   INSTRUMENT   CO. 

56-59  Roosevelt  Ave.     .  BELOIT,  WIS. 

i:8i  Broadway,  New  York         143  ]-ederal  St.,  Boston 


Even  the  Heaviest  Lubricants 


can  be 
successfully 
handled 
with  the 


Delphos 
Non- 
Overfilling 


JENKINS  BROS.,  Nt'w  York,  Boston,  Philadelphia.  Chicago,  london. 


.^^-_-^'  Factory 
Dispenser 


Tills  device  has  proved  perfectly 
successful  for  ordinary  oils,  the 
special  construction  preventing  all 
danger  of  overflow,  and  recent  im- 
provements in  the  pump,  permit  us 
to  guarantee  its  services  for  even 
the  heaviest  lubricating  oils. 

J,  5  and  10  gallon  sizes. 
Write  for  catalogue. 


DELPHOS  MFG.  CO.,  Delphos,  0. 


HOISTS, 


New  Patent  Whip 
Patent  Friction  Pulleys. 

NONE    BETTER 
MANCFACTURED  BY 

i^OLNEY  W.  MASON  &  CO..  PROVIDENCE,  R.  I.,U.S.A. 


COMPARE  ^'^^  y^"''  "^Jf- 

w^^iTii- »«r«  b  sent  Handle 
costs  our  prices  for  H9.II  Cranks  and 
Machine  Handles  of  every  descrip- 
tion from  bar  steel.  Accurate, 
highly  finished,  complete  in  every 
detail  and  ready  to  attach. 


The  Cincinnati  Ball  Crank  Company 

Cincinnati,  Ohio 

Successors  to  this  <iel>t.  i.l  tha  SCH.\CHT  MFG.  CO. 
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How  do  you  clamp  the  work 
on  your  Planer,  Miller  or 
Boring  Mill  ? 

Still  using  Bolts  and  waging 
precious  time  ? 


Lang's 
TBolt 
Heads 


Drop 
Forged  Steel 
Case  Hardened 


Take  tlie  place  of 
weak  lieaded  bolts 
for  tliis  work  and 
save  enough  time 
on  the  day's  work 
to  almost  pay  an 
extra  man.  It's  a 
simple  matter  to 
keep  a  good  sui)ply  of  studs  of  various 
lengths  on  hand,  and  with  them  and 
the  T  heads  you  are  always  ready.  No 
need  to  stop  to  clean  out  the  slots 
when  a  job  comes  otT  either — put  the 
new  piece  on  and  set  the  T  Head  Bolts 
where  needed  after  the  work  is  in 
place.  Strong,  will  not  break  or  in- 
jure the  slots  of  the  table.  If  you 
want  to  save  time,  increase  your  out- 
put and  keep  your  men  conteute<l. 
you  want  to  get  posted  on  our  T  Bolt 
Heads. 

Booklet  011  request. 

G.  R.  LANG  CO. 

Meadville,  Pa. 

Bailey-Smith  Machinery  Co.,  San  Francisco. 
C.  W.  Burton,  Griffiths  &  Co.,  London,  Eng. 


STEEL 
BRASS 

KNtPE"    PAT. 


BALLS 

BALL  BEARINGS 

?'i  in.  Shaft  and  up.    No  fitting,  just  push  them 
on.     10  cts.  in  stamps  for  sample. 

PRESSED   STEEL  MFC.  CO. 

454  The  Bourse,  Philadelphia.  Pa. 


A.    G.     BUXLKR, 
Pattern  Letters 


^ 


For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 
sizes.     For  Machines, 
Bridges,  Tablets,  etc. 
Leather  Fillet. 
All  sizes  in  stock. 


C'-nmonwealth  BIdg..  284-286  Pearl  Street.  New  Yorl 

Adjustable  Reamers. 

The  construct  inn  ot  this 
KeanierisMKh  thai  it  is  ncces- 
sary  to  grind  only  when  dull, 

I  here  is  no  uneven  clanipiiig^ 
^■.  (th  screws, nutv,  ut  any  other 
.If  vice.        Adj  II  still  cut       made 

luickly  and  accur.itcly. 

->  I  \  L)'    v..  Sett  J  /or  netu  Caiaioj,: 

R..   M.    CLOUGHt   Tolland,   Conn* 


Our  Combined  Separator 
and  Filter 

IS    A    PRACTICAL    OIL    SAVKR. 

DoeH  not  HMjuiie  skilltHl  Htt*>n(i;irii . 
Hent    on    iU)   days'    trial     if    (Icsirrtl. 

National  Separator  and  Machine  Co. 

C<)NCO«l>.    N    H. 


Steel 

Bins 

and 

Shelves 

for  the 

Shop, 

Factory 

or 

Stock 

Room 


Equip  your  plant  with  these  durable,  fireproof 
racks  and  save  time  and  money.  Neat,  convenient, 
and  furnish  a  place  for  small  parts,  tools,  etc. 
Designed  and  built  in  sizes  to  meet  your  needs. 

DAVIS  MANUFACTURING  COMPANY,  267=273  Sixth  Street,  Milwaukee,  Wis. 


THE  LOCKERS  THAT  LEAD. 

Hart  &  Cooley 
Wrought  Steel  Lockers 

Made  of  penorated  wrought  steel 
stock,  smoothly  finished,  easily 
cleaned.  Built  on  the  unit  system, 
adapted   for    any  available    space. 

Flat  or  pitched  roof  as  preferred. 
New  locking  device.  Special 
capacity  hooks  and  round  edged 
shelves. 

We  make  a  full  line  of  styles  and 
sizes  suitable  for  shop,  office,  fac- 
tory, public  buildings — in  fact  we 
can  fill  your  locker  needs  whatever 
they  may  be. 

Catalog  "  C "  may  help  you  to 
decide. 

The  Hart  &  Cooley  Co. 

New  Britain,  Conn. 


No.  0  MillliiK  M.uliiiic, 


ONE   OF    OUR 

Van  Norman  Duplex 
Milling  Machines 

AND     A 

No.  5  Van  Norman 
Universal  Bench  Lathe 

make  a  \f  r\-  coinpletoaiul  valnabk- 
outtit  for  tool  rootn  use. 

The  S])Iit  collets,  arbors,  etc, 
used  with  this  size  lathe  inter 
change  with  those  used  with  the 
milling  machines,  and  one  outht 
serves  for  both. 

We  make  three  sizes  of  I\Iillin«^ 
Machines,  three  sizes  of  liencli 
Latlies,  and  two  sizes  of  Hench 
Millers.     Send  for  catalojj;iK', 

Waltham  Watch  Tool  Co. 

SPRINGFIELD,   MASS  .   U.S.A. 


N...  ft  Uciicli  l.iitlu- 
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BARGAINS 


NEW  AND 

SECOND 

HAND 


MACHINERY 


TOOLS 

AND 

SUPPLIES 


Send  for  New  List  No.  13. 

Second^Hand  Machinery. 


LATHES. 


Sebas- 
&  F.,  &  Ta- 


7  X  .S2  Precision  Lathe, 

P.  &  W. 
13x6  R.   &  F.,  Blais- 

dell. 

13  X  6  C. 
tian. 

14x0  R. 

per,   Fitchburg. 

14  X  6  C.  R.,    Fitch- 
burg. 

1.5  X  6  R.  &  F.,  Blals- 

dell. 
16x6  C.   R.  &   Taper, 

Fitchburg. 
16  X  0  R.   &   F.,  Blais- 

dell. 
18  X  8  Plain  R., 

Wright  &  Powell. 

15  X  8  C.  R.,  Draper. 
18  X  10  Plain   R., 

Wright  &  Powell. 

20x12  R.   &   F.,   Put- 
nam. 

26  x  12  Plain    R.,    L. 
W.  Ponfl. 


L. 
L. 


Steams. 
Pond, 


Har- 


26  X  14  Plain 

W.  Pond. 
26  X  17  Plain 

W.  Pond. 
40  X  10  C.  R., 
50  X  .30  C.    R. 

Tri.   Geared. 
21  X  48  X  8    Gap, 

rington. 
35  ft.  Pit  Lathe. 
9x4  Washburn    Speed 

Lathe. 
10  X  4  Bancroft   Speed 

Lathe. 
11x4  Automatic 

Speed  Lathe. 
15x6  Blaisdell 

Speed  Lathe. 
16  X  10  Hand  Lathe. 
20  X  12  Hand  Lathe. 
24  X  14  Hand  Lathe. 
24  X  8  Pattern  Mak- 
ers, Fay  &  Scott. 


RAILROAD  TOOLS. 


48"  300   Ton  Wheel 

Press. 
48"   150  Ton  Wheel 

Press. 
36"  Bement    Carwheel 

Borer. 
24"  Bement  Drill. 


Bement  Single  .\xle 

Lathe. 
Bement  Double  .Vxle 

Lathe. 
N'iles    Double  Axle 

Lathe. 
90  Dble.  Wheel  Lathe. 

Putnam. 


TURRET  MACHINERY. 


No.    0,    %"    P.    &    W. 

Wire  Feed. 
No.    1,    V<"    P.    &    W. 

Wire  Feed. 
No.    2,    %"    P.    &    W. 

Wire  Feed. 
No.    2yo,    1"    P.   &    W. 

Draw-back. 
No.    2y.,    1%"    Fri. 

lid.   P.    &   W.   Wire 

Feed. 
No.  00,  Auto.  Hart- 
ford. 
No.  0.  Auto.  Hartford. 
No.  1,  Auto.  Hartford. 
No.  2,  Auto.  Hartford. 
No.  3,  .\uto.  Hartford. 
No.   1   Single  Turret, 

Spencer  Auto. 


No.   1   Dbl.   Turret, 
Spencer  .\uto. 

No.  2  Single  Turret, 
Spencer  Auto. 

No.  4,  1  9-16"  Bardons 
&  Oliver,  W.  F. 

No.   2%,  Auto..    Hart- 
ford,  P.  &  W. 

No.  3.  No.   1   Fri.   Hd. 
P.  &  W.  Plain. 

No.   2,    %"   Turning 
Mch.,   Cleveland. 

24"  Conradson  Turret 
Lathe. 

24"   Gisholt  Turret 
Lathe. 

28"  Milwaukee   Tur- 
ret Lathe. 


BORING  MILLS,  PLANERS  AND  SHAPERS. 


9"  Sellers  Trav.  Head 

Shaper. 
12"  Miles  Trar.  Head 

Shaper. 
18"   Cincinnati     Dbl. 

Head  Shaper. 
16"  B.6.,  Crank.  Niles. 
20"    Friction,    Hendey 

Shaper. 
12  X  17  X  17  Crank 

Planer,  Whitcomb. 

16  X  16  X  4   P.    &    W. 
Planer. 

17  X  17  X  4   Whitcomb 
Planer. 

20  X  20  X  4   N.   T. 

Steam  Engine  Co. 

Planer. 
2."i  X  2.'>  X  6  Bement 

Planer. 
26  X  26  X  6  Pond,  1  hd. 
20  X  26  X  16  Bement,  2 

hds. 


.30  X  MO  X  24    Sellers.    2 
hds. 

36  X  36  X  20    Sellers.    1 
hd. 

48  X  48  X  9    Hughes    & 
Philips,  1  hd. 

48  X  48  X  30  Fair- 
banks,  1   hd. 

72  X  72  X  24    Sellers,   4 
hds. 

72  X  72  X  24  Bement,  3 
hds. 

84  X  48  X  20  Hughes  & 
Philips,  2  hds. 

36"    Vertical    Mill,    B. 
&  S. 

21'    Vertical   Mill, 
Pond,  3  hds. 

Spec.   Horiz.  C.vl.  Bor- 
ing Mch. 

2"  bar  Horiz.   Mill, 
Kelley.  • 


Slate. 
Gang, 


13"   Sensitive  Motor, 

Hill  Clark. 
24"   Vertical,    Bement. 
32"  Vertical,  Pond. 
.36"    Sli.    Head,    G.    & 

2V, '   Radial,  Hilles  & 

.Tones. 
3'    Radial,   Hilles  & 

Jones. 
4'   6"  Radial,  Barr. 
9"  Bench,  P.  &  W. 
10"  2-Sp.  Slate. 

MILLING  MACHINES  AND  GRINDERS. 


Hen- 


DRILLS. 

10"  3-Sp. 
14"  3-Sp. 

dev. 
14"    4-Sp 

vin. 
17"   4-Sp. 

L. 
14"  6-Sp.  Sens.  Foote 

Burt. 
10-Sp.    T.vpe   H 

W.,   Motor. 
12-Sp.    Adj.     V4 

Foote-Burt. 


Gang,    Gar- 
Gang,    J.   & 


P.   & 


cap. 


No.  0  Plain,  Carter  & 
Hakes. 

No.  1  Plain,  Garvin. 

No.    2    Univ.   Cincin- 
nati. 

No.    12    Plain,   Brown 
&  Sharpe. 

No.   2   Lmcota,  P.  Sc 
W. 


Small    Hand   Miller, 

Garvin. 
Small   Index  Miller,, 

Brainard. 
Single-Sp.   Profiler, 

Garvin. 
Single-Sp.  Profiler  No. 

13,    P.    &    W.,    good 

as  new. 


8"   Bonch    Grinder. 

Cutter  Grinder,  Gar- 
vin. 

Univ.   Cutter   Grinder, 
Cincin. 

18"    Wet   Tool   Grind- 
er, Stiles. 


24"  Wet  Tool  Grind- 
er. Barnes. 

110  v..  Hisey-Portable 
Parallel  Grinder. 

No.  6  Blount  Buff. 


MISCELLANEOUS  MACHINERY. 


Small    Screw   Slotter. 

100  Lb.  Compact  Ham- 
mer, Bradlev. 

300    Lb.    Drop    Ham- 
mer, Blundell. 

2"   Pipe  Machine. 

1"  X  16"  Bending 
Rolls. 


1"  X  %"  Cap.  Bement 
Horiz.  Punch. 

Spiral  Spring  Winder. 
Shuster. 

2V-"  Cuttmg-otE  Mch., 
Betts. 

6"  .lackson  Belt-Lac- 
ing Mch. 


Miscellaneous  Department, 

Niles=Bement=Pond  Company, 

I  I  I   Broadway,  New  York. 


Gaod  Second-Hand 

Machine  Tools. 

IMMEDIATE    DELIVERY. 

60   xOO   x20  Niles  Planer,  4  heads. 
48   X  48   X  20  Putnam  Planer,  2  heads. 
36   X  36'  X  12   L.  W.  Pond  Planer. 
79   Bement  Double  head  Driving  Wheel 

Lathe,  Quar.  Att. 
50   Dbl. Hd. Vert. BoringandTurningMill. 
24    Jones  &  Lamson  Heavy  Turret  Lathe, 

3    hollow  spindle. 
4    Saunders  No.  4  Pipe  Machine. 

Sefid  for  complete  list  of  desirable  tools. 

Drexel  Buildlag 
Philadelphia 


EDGAR  A.  BIENENSTOK,  Inc. 


FOR.   5A.LE 

Ingersoll-Sergeant  (Class  "E")  special 
belt  compressor  with  compounci  single 
acting  air  cylinders  surrounded  by  water 
bixes  for  cooling  purposes.  Low  Pressure 
Cylinder  8  "  in  diam.  by  10  "  stroke.  Higli 
Pressure  Cylinder  3J4"  diam.  by  lO"  stroke. 
When  operating  at  130  revolutions  per 
minute,  this  compressor  will  have  an  actual 
capacity  15  cu.  ft.  free  air  3000  lbs.  per 
square  in.  Weight  about  4000  lbs. ,  and  the 
space  occupied  about  8'9"  long  by  2'8"  wide. 
This  machine  has  only  been  usedtwo  months 
and  will  be  sold  at  a  bargain.     Address 

General    Compressed    .Air    (SI. 

Vacviiim  MacKinery  Co. 
4430  Olive  St.,  ,St.  Louis,  Mo. 


First  Choice 

IS  BEST  CHOICE 

Will  You  Be  Prompt? 


NEW  '*QUICK=CHANGE  GEAR"  LATHES. 

14  ID.  Swg.  X  6  ft.,  16  in.  X  6  anJ  8  ft. 

2S  in.      ■*      X  14  Ex.  heavy.  D'ble  B;ick-geari. 

42  in.     "      X  14  Triple-geared. 

NEW  STANDARD  LATHE -Medium  Sizes. 

i;  in.  Swg.  X  6  ft,,  16  in.  x  6  and  8  fi.,  iS  in.  x  S  ft. 
:^i  in.      "      X  12  ft.,  24  in.  x  12  ft.,  ^f.  in.  x  18  fi. 

NEW  STANDARD    LATHE-Triple-Geared-Large 
Sizes. 

13  in.  Swg.  X  14  ft.,  52  in.  X  24  ft.,  60  in.  x  30  ft. 
NEW  PLANERS. 

30  in.  X  8  n..  Two  (2I  Heads.  Spur.  Gray. 

4B  in.  X  16  fi..  Three  (3)  Heads,  Spiral,  Gray. 
NEW  RADIAL  DRILLS. 

3,  4  and  5  ft.  Arms.  Positive  feeds.  Tapping  Alt.  and  new- 
features. 

NEW  SHAPERS. 

Hxtra  weight  and  power.  Back-geared,  Cranks  16,  20  iiiitt 
24  in. 

NEW  HILLING  nACHINE-Universal-Tool  Size. 

Back. pears,  all  .^tts. 

NEW    HILLING    flACHINE  -  Large    Size,    Double 
Back°Gears. 

All  Auto-  I'criiS. 

NEW  MILLING  HACHINE— Plain— Large  Size. 
NEW  UNIV.  CUTTER  AND  REAHER  GRINDER. 
NEW  PUNCH  AND  SHEARS. 

■5»  -<'•  S--'  and  50  in.  rcacn. 

A  FEW  OF  THE  USED  TOOLS 
IN  OUR  STOCK. 

Modern.  Oood  Order. 

Lo^v  Priced. 

LATHE-^o  in.  Swg.  x  20  ft.  bed,  Putnam. 
PLANER— 54  in.  X  16  ft..  Two  {2)  Heads,  Bement. 
UNIV.   RADIAL-s  ft.  Arm.  Bickfotd. 

AUTO.    GEAR    CUTTER-18    in.   Spur.  Bevel.   Bri>«  n  5,- 

Sharpe. 

TURRET  LATHE-2I-4  in.  Friction  Head,  Wire  feed.  Car- 

riage  and  Turret  feed.  P..t  W. 
UNIV.  niLLER-Tool  size.  Bk..gears,  all  atts. 
WHEEL  LATHE-;9  in-  D-ble-head.  .Niles. 
WHEEL  PRESS,  HydrauliC-40  in,  150  tons.  Sellers- 


J.  J.  McCABE, 


14  Dey  Street, 


New  YorK. 


COMPLETE  INDEX  TO 

Machinery's  Data  Sheets 

SENT  ON  REQUEST. 


SECOND-HAN 

VERTICAL  BORING  MILLS. 

1 — .".O"  Briilgeport.    1    head.        1- 
1 — 37"  Bridgeport.    1    head. 
1 — i1"  Billiard     Turret    Head 

Comb    Chuck.  j_ 

DRILL  PRESSES. 
1 — Xo.    1;    I'.i.-kford    Full    Uni-    1- 

versal    Radial. 
] — 4'        Bickford        Improved    1- 

Radial. 
1 — .36"    Bement-Miles.  1- 

1 — 6'     Ridgwav    Motor    Drive 

Radial.  1- 

1—12      Spindle      Valley      City 

Multiple.  1- 

1 — i     Spindle     Baker     F     12"    1- 

feed. 

GRINDERS 
1 — No.   7 IX.    Diamond. 
1—30"      tJouble      Wheel      Wet 

Tool. 
1 — Walker   Universal   Tool.  1 

1 — No.       24       Landis       Plain    1 

Grinder.  1 


1— 


D  TOOLS  FOR  QUICK 

HAMMERS. 

—200    Ih.    Mossberg   &    Gran- 
ville. 

LATHES. 
-24"  X  8'     Flather    with    C. 

R. 
—24"  X  S'     L.    &     S.    Taper 

Att. 
— 24"3slO'    Lodge   &    Barker 

with    C.    R. 
-30"xl2'     L.    &    S.    Taper 

Att. 
— 30"xl2'     Lodge    &    Davis 

Taper  Att. 
-30"  X  16'    H.  C.  Fish. 
-36"x20'    -American    Triple 

Geared. 

MILLING  MACHINES. 

No.   7  Becker-Brainard. 
PLANERS. 

16"  Crank    Planer. 
22"x22"x4'     Powell. 
24"  X  24"  X  6 '    Whitcomb. 


Fitchburs. 


DELIVERY. 

1 — 26"  X  26"  X  10'     Powell, 
heads. 

1 — 30"x30"xS'     Flather, 
heads. 

1 — 72"  X  60"  X  2f 
4    heads. 

SHAPERS. 

1—24"    Walcott    Shifting  Belt. 

3—24"  Gould   &    Eberhardt. 

3—28"   Hendey. 

MISCELLANEOUS. 

1 — No.    2    Newton    Cold    Saw- 

1 — 44"  Gould  &  Eberhardt 
Spur  Gear  Cutter 
( Heavy     Pattern ) . 

1 — 15"    Lowell    Slotter. 

1 — Chicago  Annealing  Fur- 
nace. 

1 — No.  1  Garvin  .\utomatic 
Tapper. 

1 — No.  2  Garvin  Automatic 
Tapper. 

15  H.  P.  Type  "S"  Westing- 
house    500   V.    Motof. 


Photographs  and  full  information  sent  on  request. 


7W-715  Lakeside  Ave.,  N.  W.,  Cleveland,  O.  1085  Majestic  Bldg.,  Detroit  Branch. 

1014  First  National  Bank  Bldg.,  Cincinnati  Branch. 
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Complete  Machine  Shop  Equipment. 

stuck  contlniiiilly  changing  :  It't  nir  kruiw  \(iur  wants. 

L.ATHKM. 

72"  X  r.l  •    Ilnvls,  T.  G. 


42"  X  12'    rnlimm. 
SO"  s  12'    I'utniiin. 

Koil    l''f.'(l. 
32"  X  12'    Niiliolson 

&    WntiMinnn. 
32"  X  r.s"  s  Hi'     Gap 

I.atho. 


I'ltchbiiri;. 
New  Haven. 


11. 


B.     (1 

plain, 

Power 


Bliss,  Peck 
F  o  r  s  a  1 1  li  , 
Little      Giant, 


HO" s  14' 

28" X 10' 

24"  X  14'    Botts. 

24"  X  IS'    Bement. 

24"  X  12'    Klfleld. 

22"  X  10'    New    York 
Safety. 

20"  I  i:i'    Belts. 

20"  X  10'    Springfield. 

4—20"  X  ,S '    Belts. 

19"  X  0'    Pond. 

4 — Ifl"  X  I!'    Pond. 

18"  X  10'    Knhii,    new. 

18" X  S'    Kahn,    new. 

16"  X  S'  Harrington. 

16"  x«'    Flatlier. 
PI.ANERS. 

42"  X  42"  X  IS'    Fitch- 
burg. 

38"  X  3S"  X  10'   New 
Haven. 

37"   X   33"    X    10'    Bc- 
ment. 

30"    X   30"    X   12'    De- 
ment,  2   heads. 

26"    X   26"    X   6'    Be- 
ment-Mlles. 

25"  X  25"   X   8'    Har- 
rington. 

24"  X  24"  X  5 '  Planer. 

20"    X    20"    X    5'    Be 
ment. 

PRESSES. 

500-111.     Bliss,     Peck 

Lift. 
C  4   Perracute. 
C  53  Ferracute. 
No.  6  Farrel  Foundry, 

Double   Acting. 
No.      45      Crosby, 

weighs   2,400  lbs. 
No.    41    Bliss,    Double 
.■Vcting. 

SHAPERS. 
20"    X    30"    Pedrick   & 
Ayer     Open      Side 
Shaper. 
16"   Hendey. 
20"   Steptoe. 
14"  X  34"  B  em  en  t, 
Double   Table,   Vise, 
Centers. 
Photographs  and  Specifications  on  application. 

Hundreds  of  other  Tools. 
Full  Stock  of  New  Drills,  Lathes,  Shapers  and  Planers. 
127-131   North  Third  Street, 
PHrLADELPMIA,  PA. 


M"  X  2  1"  fltclilmrK, 
\'lsi'.    Centers. 

13"  X  22"  Kngllsb, 
Vise. 

DRILLS. 

00"  Post    Drill. 

42"   lietls    Uadlal. 

42"    Kaillal. 

,".""  Boiler  Makers' 
Wall    Drill. 

32"   .\urora,    new. 

2S"   .\urora,  new. 

20"   Pratt  &  Whitne.v 

24"  Aurora. 

24"  Barnes, 
P.   F. 

21"  Aurora, 
P.   F.,  new. 

21"     .Vurora, 
new. 

21"       .\urora. 
new. 

21"    lloefer, 
Feed. 

21"  Superior,  plain, 
new. 

HAMMERS. 

2 — 850  lb.  Bement, 
Single  Frame, 
Steam. 

800  lb.  Pratt  & 
Whitney,  Board 
Drop. 

,-.00  lb. 
Lift. 

100-lb. 
Belt. 

50-lb. 
new. 
MISCELLANEOUS. 

No.  2  Espen-Lucas, 
Boring,  Drillins 
and  Milling  Ma- 
chine. 

No.  21  Garvin  Plain 
Miller. 

60"  Harrington  Pul- 
ley   Borer. 

36"  Sellers  Hor.  Bor- 
ing   Mill. 

10"  New  Haven 
Slotted,   all    Feeds. 

4%"  X  48"  Burr  Key- 
scater. 

Full  Stock  of  new 
and  second  -  hand 
Punches  and 
Shears. 

Large  Assortment  En- 
gl n  e  s,  B  o  i  lers. 
Pumps,  Dynamos, 
Wood-working  and 
General    Machinery. 


FKANK  TOOMEY, 


J.  H.  Wagenhorst  ®  Co. 

HAKERS  OF 

Electric 
Blue 
Print 
MacHines 


Wagenhorst  Blue  Printers  are  used  by  the 
U.  S.  Government,  by  the  Carnegie  Steel 
Co.,  and  by  hundreds  of  drafting  rooms 
throughout  the  country.    Why? 

Write  for  Circular  B. 


Youngst  oivn,    Ohio 


DA.TA.  she.e:t  binders 

New  Binders  for  M.m;iiine;kv  Data  Sheets, 

adapted  t«>  hrjid  any  niinitjcr.      Red  cloth, 

black  lettering.     I'r'iri-  aci  ci-nts,  j.ost  jiaid. 

The  Industrial  Press,  49-66  Lafayette  Street.  New  York 


r 


Tool  Holders 
Expanding  Mandrels 

Portable  Stands 
Adjustable  Reamers 

Steel-High  Speed 
and   Self  -  Hardening 
Surfacing  Tools,  Etc.,  Etc. 

JVew  catalogue  just  out — f)  ee. 

The  Western  Tool  and  Mfg.  Co. 

SPRINGFIELD,  OHIO,  U.  S.  A. 


Portable  Tool  Stand  or  Movabl. 
Bench. 


KEUFFEL  S  ESSER  CO. 


GENERAL   OFFICE   AND   FACTORIES: 

HOBOKEN,   N.  J. 


New  York 


Chicago 


127  Fulton  Street         111  E.Madison  Street 
DRAWING    MATERIALS. 


St.  Louis 

813  Locust  Street 


San   Francisco 

48  50  Second  Street 


SURVEYING    INSTRUMENTS. 
MEASURING    TAPES. 

For  more  tliau  thirty  years  school  boys,  college  students 

and  professional  men  have  used  K  &  E  Drawing  Materials, 

Mathematical  and   Surveying   Instruments.     The   K  &   E 

Trade  Mark  stands  for  the  highest  excellence  of  quality  and 

iTRjDtrt*'  workmanship  in  this  line  of  goods. 

Our  550-page  catalogue  will  be  mailed  to  you  mi  request. 

HIGHEST    AWARDS— St.   Louis,   1904;    Portland,    1906. 


*  Gem     Union  **      Drawing      Instruments 

Staperior  to  all  others  in  Material,  Construction  and  finish 

MOST  COMPLETE  LINE  OP 

Drawing  Materials  and 
Surveying  Instruments 

Rapid  Printing  Blue  Print  Paper 

Our  416  page  Catalogue  sent  free  oh 
application. 

£ug'ene    Dietzg'en    Co., 


181  Monroe  St. 
214-220  E.  23d  St. 
14  First  St.     - 
145  Baronne  St. 


-  CHICAGO 

-  NKW  YORK 

-  S.-^N  FRANCISCO 

-  NEW  ORLEANS 


THERE  IS  A  SHARPNESS  AND  FINISH 


about  name  plates,  type  wheels,  advertising  novelties, 
specialties,  small  machine  parts,  etc.,  whicli  are  "Die 
Cast"  by  our  method,  that  give  them  a  superior  appear- 
ance quite  equal  to  their  superior  quality.  There  is  also  a 
superior  economy  if  you  inH^il  them  in  quantities. 

Write  for  a  sample   Pranklin   Finished   Casting  and  a 
few  details  of  what  we  can  do  in  this  line  of  work. 

FranRlin    Mfjg.   Company 

20a  So.  Geades  Street.  SYRACUSE,  N.  Y. 
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STRONG  WHERE  STRENGTH  IS  NEEDED 

With  thirty  years  of  experience  in  vise  making  we  ought  to  produce 
vises  which  are  neat  in  appearance,  convenient  to  use,  and  correctly 
proportioned  with  the  greatest 
strength  where  the  greatest  strain 
comes.      We  do. 

Send  for  new  catalog 

ATHOL  MACHINE  CO.,  Athol.  Mass.  I.  S.  A. 


Reed  Drills  for  Rapid  Drilling 

The  cut  to  the  left  shows  a  newly  de- 
signed 14"  Single  Spindle  Drill  for  all 
classes  of  drilling  up  to  %" .  Self-con- 
tained, very  sensitive,  no  countershaft 
required.  Macliine  started  and  stopped 
by  foot  lever  on  base  of  column. 
Three  Spindle  Drill  No.  33  is  shown  at 
the  right,  a  well  built  up-to-date  drill 
with  capacity  up  to  %" .  A  special 
feature  of  this  machine  is  the  large 
drilling  capacity  and  the  stop  motion 
on  each  spindle  that  allows  any  of 
spindles  to  be  stopped  without  stopping 
the  machine.  Has  a  long  2"  driving  belt. 
Write  for  special  circulars. 

FRANCIS  REED  COMPANY,  Worcester,  Mass. 


The  Baker  Improved 
Turret  Head 


Saves  Dollars  and  Makes  Dollars — 
Applicable  to  any  speed  or  engine  lathe. 


fe<gT~ 


This  device  gives  all  the  advantages  of  a  turret  lathe. 
Holds  the  regular  turret  head  tooisand  handles  turret 
lathe  work  as  quicklv,  accurately  and  protitablv  as  a 
full-fleil(;ed  turret  m.i'chine.     Two  sizes.     Write  us. 

The  BaKer  Machine  Corporation 

Netv  Bedford,  Mass. 


Fortin  Jig  and  Samples  of  Work 


TIME  SAVED— MONEY  SAVED 


The  bother  and  vexation  of  get- 
ting- up  special  jigs  can  be 
avoided  by  using  the 

Fortin  Universal  Jig 

Patent  applied  for) 

Thisthorouehlypractical  device 
is  easily  adjusted,  works  accur- 
ately and  covers  all  ordinary 
work  within  its  range.  Let  us 
send  you  particulars.  Made  in 
10  size's. 

THE  B.  P.  FORTIN  TOOL  CO. 

WOONSOCKET,  R.  I. 


PATTERNS 


of  Every  Description. 

Penn  Pattern  Works,  Chester,  Pa 


Machinists'  Swivel  Vise 

with  .self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list. 

Prentiss  Vise  Company, 

44  Barclay  Street,  New  York. 

Agents  for  Great  Britain,  Chas.  Neat  &  Co.,  112 
Queen  Victoria  St.,  London,  E.  C. 


WROUGHT  STEEL  BAR 
COMBINATION  BASE 


MERRILL  BROS.. 


46P  Kent  Avenue 
BROOKLYN,  N.  Y. 


WE,    BUILD 

Keyseaters,  Drills, 
Tapping  Machines 

Send  for  Catalogues 

BAKER  BROTHERS,  o^t.T; 
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Has  your  big  business 
made  it  possible  to  raise 
your  standard  on  things 
you  buy?  Any  reason 
for  sticking  to  casings  ? 
If  you  do,  it  refledls — 
gets  back  at  you.  Do 
you  wish  the  other  fellow 
to  send  'em  to  you  ? 
Your  good  judgment  is 
the  strongest  salesman  we 
have  for 

Williams'  Good 

Drop-Forged 

Wrenches. 

J.  H.  WILLIAMS  &  CO. 

BROOKLYN         NEW  YORK 
AND  CHICAGO 


Evidence 


The  number  of  Reed  Vises 
sold  in  the  year  is  ample 
evidence  of  their  superior 
qualities.  Made  with  sta- 
tionery or  swivel  base.  Sold 
under  a  guarantee. 
Catalogue  H  will  put  you 
in  touch  with  their  good 
points. 

Reed  Manufacturing  Co. 

Erie,    Pa. 


CARR  TOOL  HOLDERS 


TllNKE  IN  ONK 


Model  A 
Squaro  CuUoi-s      '  |"^■.^^  "■<  v*-. ...     [^^^m,^  CuttorB 

Right  nnd  led  .jff-set  and  sitoiaht.     BesI  Btcel,  drop  forged 
and  casf  linrdrnff],     Wrilc  for  prices. 

CARk  BWOTHIiWS.    Syracuse,  N.  Y. 


DONT  WORK 

on  the  floor  wlien  it  can  be  done 
quicker  and  cheaper  and  better  on 
the  bench  by  a 


DOUBLE  SWIVEL 

^^^     Tis  but  one  of  the  many  economical  features  of 
l5r  these  vises.  Let's  tell  you  more  ?  Write  to-day. 


The  Pittsburgh  Automatic  Vise  and  Tool  Co. 

PITTTBURGH.    PA. 

Philadeiphia  Agents,  Barwood  &■  Snider.  Xew  York  Agent.  Ralph  Teniplft<nt, 
Canada  Agents,  Wilcox  M/g:  Co,.  London,  Canada. 


Send  for  New  Catalog 


THE  CONVENIENCE  AND     TITITQ     flDTf  f      DDFCC     Vf^F 
ECONOMY   OF  THE  lllUj    llJliLrL-rJIE.uO     T  lOH* 

was  thoroug:hly  proven  in  onr  own 
shop  before  it  was  put  on  the  market. 
It  is  especially  valuable  for  holding 
light  or  irregular  work  for  drilling, 
one  jaw  is  grooved  so  that  round 
pieces  can  be  held  securely.  Guide 
rods  are  tool  steel,  hardened— jaws 
five  inches  wide.  Thirty  days*  trial 
is  a  reasonable  proposition— Shall  we 
send  a  Vise? 

TITUS    machine:    'WORKS,    Marion,    Ohio 


Atlas  Si^ivel  Vise 

TWO  SlZES-3"  and  5"  Openings 

SE.VD    FOR    FULL    PARTICULARS 


The  Atlas    Machine  Co. 

PROVIDENCE,  R.  I. 

Makers  of  ihe  Atlas  ExlrafSor  of  Broken  Taps 
and  the  Atlas  Toolmakers'  Vise. 


Leather  Fillet  Cutters 

For  Pattern  Mahers 

This  double  ended,  reversible  knife, 
will  cut  fillets  any  size  or  shape  re- 
quired. One  of  the  handiest  tools 
a  pattern  maker  can  have. 

MilwauKee  Fotindry  Stipply  Co.,  MiiwauKee,  vris. 


Sendfor  Catalogue 
ot  Pattern  Makers' 
Specialties. 
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Hig'H  Speed  Twist 


and  Tools 


Special  three 
and  four  fluted 

High 
Speed 
Drills 

for  reaming  and 
drilling  cored 
and  punched 
holes. 


We  make 
a   Specialty   of 

HIGH 

SPEED 

TOOLS 


Manufactured  jj,£  NATIONAL  TWIST  DRILL  «  TOOL  CO..  DETROIT.  MICH. 

General  Sales  Agents :   >VHitaKer    Mfg.    Co.,    CKicag'o.    HI. 


Radial  Ring- 
Bearing's 

••NOISELESS" 


Bantam 
Anti-Friction  Co. 

Bantam,  Conn. 


I  Still  Sorting  over  those  Solid  Mandrels  ?  | 

^  Better  throw  the  whole  lot  into  the  scrap  heap  and  get  a  g 

I  set  of  NICHOLSON  EXPANDING  MANDRELS,  they  | 

s  are  what  you  want.  M 


M                  A  set  of  nine  of  these  will  fit  you  out  for  work  anywhere  j 

=                  from  one  to  seven  inches  in  size,  and  you'll  have  the  job  3 

M                  done  in  the  time  it  takes  to  look  for  an  ordinary  mandrel  g 

=                  that's  just  the  size  required.     Workmanship  and  material  = 

=                  the  best.      Catalogue  gives  full  description.  M 

I  W.  H.  NICHOLSON  &  CO.,   Wilkes-Barre,  Pa.,  L.  S.  A.    | 

=  Foreign  Houses:  C.  W.  Burton,  Griffiths  &  Co.,  London.    Schuchardt  &  Schutte,       = 

=  Berlin,  Cologne,  Vienna,  Brussels,  Stockholm  and  St.  Petersburg.  = 


THE  STEINER 
JAPANNING  AND  DRYING  OVEN 

Designed  to  meet  special  conditions. 
Heated  by  gas  and  adaptable  for  many 
lines  of  manufacture.  Special  burners 
used  for  drying  materials  containing 
much  moisture. 

Ovens  for 
Bronzing,     Japanning,     Blueing,     Enameling,    Drying. 

J/aiff  ill  ,iiir  sizf  required.       Write  for  prices. 


W      EMIL    E.    STEINER,    so  Ferry  St.,  Newark,  N.  J. 


Tou  Can't  Get  StacH 
with  this  Ratchet. 


Two  Inches  of  motion  ai  end  of 
handle.  IN  ANY  DIRECTION, 
lwHI  drive  the  Drill, 


When  I  he 

other  rntfhetsToo 

haye  are  useless  for 

lack  of  room  to  move  thi. 

haniile,  Rot  an  "Armsthono 

Umvskul"  oaa  11  will  <jv>  Uie  Jotb 


li'rite  fov  Cataiag, 

Armstrong  Bros.  Tool  Co., 


113  N.  Francisco  Ave., 


"The  Tool 
Holder  People." 
CHICAGO,  ILL.,  U.  S,  A. 


SEE  Ot*K  TOUL  HOLDER  AD.  PAGE  ^ 


GET  IN  LINE 

Our  system  of  Tool  Holders  is  used  ex- 
clusively in  many  of  the  largest  shops  in 
the  country,  'WHY?  Because  they  Get 
Results.  They  have  good  cost-systems 
and  KNOMT. 

The  0.  K.  Tool  Holder  Co. 

SHELTON,    CONN.,   U.  S.  A. 
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"Dallett" 

Motor-Driven 

Portable   Drills 


The  Handiest  Tools  for  any  Shop 

Our  No.  1  MOTOR-DRIVEN,  just 
out,  has  a  capacity  of  1  inch  in  steel 
and  weighs  only  325  lbs. 

Write  for  .Vezv  Bulletins. 

Thos.  H.  Dallett  Co. 


Hi  and  York  Sts., 


PHILADELPHIA,  PA. 


"YOU    WANT    THE    BEST      BUY    OF    US" 


The 

Knight 

Drilling 

and 

Milling 
Machine 


Prom  20  to  50  per  cent,  saved  in  making  dies, 
jiga,  cams,  models,  patterns,  and  in  circular, 
experimental  and  tool  room  work. 

Send  for  catalogue. 

MANUFACTURED  BY  THE 

W.  B.  Knight  Machinery  Co. 

2019-2025  Lucii»  Ave..  ST.  LOUIS.  MO. 


Complete  Index  to 

Machinery's  Data   Sheets 

will  be  sent  on  request. 

The  Induslrial  I'riss.  49-55  Lafayelle  St.,  New  York 


T 


OLEDO 

ESTED 

OOLS 


are  designed  and  built  by  the 
world's  larKcst  kxii.usivk.  nian- 
ufacturer.s  of 

Sheet  and  Bar  Metal 
Working  Machinery 

Don*t  Experiment  Wc  will 
jjive  you  the  bunetit  (if  (lur  years 
of  experience  and  diagnose  your 
press  needs  ^  carefully  that  a 
machine  shkciai.lv  stu'i  K!>  to 
the  work  required  will  result  as 
a  matter  of  course.  No  skill  and 
no  material  too  good  for  Toledo 
Tools. 

Our  72  inch  No.  94  F,  Special  Double  Pitman  Geared  Power  Press,  with  openings  through 
the  two  housings  right  to  left,  is  particularly  adapted  to  blanking,  perforating  and  forming 
strip  metal  and  can  be  made  to  perform  the  work  on  .strips  8.  10  and  12  feet  long,  and  longer  if 
necessary,  by  feeding  through  the  housing-  finishing  the  entire  strip  in  several  operations. 

This  type  of  press  is  particularly  serviceable  in  shops  where  machines  wide  enough  to 
accommodate  full  width  of  strip  cannot  conveniently  be  accommodated. 

Built  in  various  capacities  and  widths.  We  make  a  specialty  of  crucible  cast  steel  and 
other  forgings  for  dies,  shafts  and  machine  parts.  Toledo  Dies  for  long  life  and  accurate 
results. 

The  Toledo  Machine  and  Tool  Co.,  Toledo,  Ohio,  U.  S.  A. 


AGENTS  :  Selig,  Sonneiithal  ^'i;  Co.,  %  "Jueen  \ictotia  St  ,  L'j 


iL.  I-ng.     Lu.iw.  I-MeweA  Cu..  Berlin,  Ccniiauy. 


NEW  HAVEN  MFG.  COMPANY, 

NEW  HAVEN,  CONN. 


MANUFACTURERS  OP 


m  SLOTTERS,       PLANERS, 
LATHES,     DRILLS, 
ETC. 


Yoti     Can    Double 
Your    Capacity 

For  Threading  and  Cut- 
ting Bolts  by    Installing 

STANDARD    BOLT    CUTTERS 

The  Standard  Head  is  unequalled 
for  simphciiy,  durability  and  accurate 
product ;  the  dies  are  adjustable  and 
easily  set  to  cut  over  or  under  size; 
threads  cut  are  equal  to  lathe  w^ork, 
and  once  started  a  Standard  Bolt  Cut- 
ter looks  after  itself. 

Catalog^ie  ? 

Standard  Machinery  Co. 

BOWLING   GREEN.    OHIO 


lO-ft.    BINDING    ROLL 

This  Bending  Roll  can  be 
opened,  the  formed  shell  re- 
moved and  the  machine  closed 
automatically  by  means  of  our 
Patented  Opening  Device,  by 
one  man.  in  less  time  than  is 
required  for  opening  alone  on 
any  other  machine.  It  is  built 
witli  Motor.  Engine  or  Belt 
drive. 

We  build  a  complete  line  of  Shears*  PuncHes  and  Bending  Rolls 

all  si/^cs,  hand  or  power  drivt^-. 

BERTSCH    ra    CO.,     Cambridge    City,    Ind. 
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Standard   E^ngine  I^atHes 


lO  to  24'  incH  Saving 

Built  by 

Greaves,  Klusman  &c  Co. 

S.  E.  Cor.  Cook  &  Alfred  Sts. 

CINCINNATI,  OHIO,   V.  S.  A. 

Also  Builders  of  Pattern  Makers'  Lathes  and 
Machinery  and  Metal   Spinners'  Lathes 


irnni^ 

DELAY  IS  SI  CH 

1...                        -Ji 

^    A  BUSY  RASCAL 

ACCURACY      X 

WRITE   US   TODAY    ABOUT 

FINISH      \ 

YOUR    RACK 

PRICE    > 

V          It  will  cost  you 

Are  our 

^^         real  money 

CARDINAL  POINTS 

^^         To  turn  this 

ELIMINATE  CHANCE    INTRODUCE  SCIENCE  \         ^^^^^                     | 

Standard   Gauge   Steel 

Co.,   Beaver  Falls.  Pa.,  U.S.A.    1 

Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal.          Seattle  Hardware  Co.,  Seattle,  Wash.             1 

Hall  &  Pickles,  64  Port  St.,  Hanchester,  England.                                              1 

We  Want  to  do  Your  Machine  Work 

Our  Specialties  include:  Boiler,  Tank  and  Sheet  Iron  Work, 
Patterns,  Copper  Work,  Pipe    Bending   and   Blacksmithing 

Skinner  Ship  Building  &  Dry  Dock  Company,  Baltimore,  Md. 


A  Good  Drill  Press  is  a  Tool  of 
Many  Uses* 

A  Sibley  Drill  in  your  shop  is  rarely  idle.  With  proper 
jigs  these  machines  will  accomplish  a  very  large  amount 
of  work  at  a  very  low  labor  cost.  They  are  rapid,  accu- 
rate, have  a  wide  range,  are  adapted  for  light  or  heavy 
work  as  occasion  requires,  and  are  fitted  with  all  the 
latest  improvements. 

Write /or  Catalogue  shoiving  Styles  and  Sizes  of  Pon-er  Drills. 

Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

Successors  io  Sibley  ©  Ware. 


TKe    Stow    Flexible     SKaft 


offers  a  way  of  substituting  the  quick, 
cfieap  and  accurate  work  of  special  light 
machinery  for  the  slow  and  costly  hand 
labor  that  is  still  found  in  many  shops.  If 
your  men  are  drilling,  reaming,  tapping, 
grinding,  or  polishing  work  by  hand,  you 
are  losing  money  needlessly. 

Send  for  our  Catalog 


Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 


WE  MANUFACTURE 

SHAPERS 

EXCLUSIVELY. 
12  TO  32  INCH  STROKE. 


SMITH  &  MILLS. 

Cincinnati,    Ohio,    U.  S.  A. 


flighty  handy 
for  jig  work 

Our  Manufacturers' 
Drill  has  adjustable 
top  columns,  three 
changes  of  speed  for 
each  spindle  entirely 
independent  of  each 
other,  lots  of  power, 
positive  drive,  quick 
changes  of  speed 
and  plenty  more 
good  features  which 
we  can't  tell  about 
here.  Get  the  catalog. 

I  to  6  SPINDLES 

THE    TAYLOR    &    FENN    CO. 

Hartford.  Conn.,  U.  S.A. 


A  LITTLE  SHAPER 

FOR  YOUR  LIGHTER  WORK 

All  the  essential, 
features  of  the  high 
priced  machines  are 
incorporated  in  the 

RHODES 

7  in.  Crank  Shaper, 

and  it  will  take  care 
of  small  tool,  die^ 
model  and  light 
shaper  work  in 
general, quickly  and 
accurately.  Micro- 
meter adjustment 
on  both  screws  ;■ 
quick  adjusting 
vise. 

Can  be  used  as  a 
bench  machine 
when  desired. 


Circulars  on  reouest. 


L.  E.  Rhodes 

Hartford,  Cono. 


An  Absolute  Level 
in   Ten  Seconds 

Compare  this 
with  the  old 
way  —  ten  to 
twenty  min- 
utes saved, 
and  results 
certain. 

BowsHer's 
Patent  Balancing'  "Way 

Is  tKe  New  "Way 

Made  in  3  sizes  and  styles,  for  bench  and 
floor  use.  Ways  chilled  and  ground, 
spirit  levels  attached. 

Circular  "  BW"  for  detailf. 

^he    N.    P.    BO-WSHER    CO. 

Sotxth    Bend,     Ind. 

renttick  Frerc^  ,V  C". .  Ageing,  I'anv. 
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I  Almond  Right  Angle 
Transmission, 

:  the  sure,  dependable  and  economical 

5  device    for    transmitting    power    at 

S  right  angles  to  the  main  shaft,  give 

5  us    the    information    asked  for    here 

S  and  let  us  submit  specifications  and 

5  price. 

I  T.  R.  ALMOND  MFG.  GO. 


Mule  Pulley  Stand  Troubles?  [ 

I'-very  shut-down   to  rej^air  a  mule  stand  S 

cuts  down  your  production  and  reflects  s 

on  the  management.  S 

If    your    mule  stand  troubles  arc  driving  S 

you   toward  an  ■ 


84  Washington  St., 


Brooklyn,  N.  Y. 


DIAM.  OF  PULLEY IN. 

^WIDTH  OF  BELT IN. 

N9  OF  REV.    

DISTANCE  FROM  A  TO  B. FT. 


Is  BELT  SINGLE 
OR    DOUBLE  ? 


DIAM.  OF  PULLEY IN. 

WIDTH  OF  BELT IN. 

N9   OF   REV. 

DISTANCE  FROM    A  TO  C FT. 


MR.  SUPERINTENDENT, 


Our  DRILL    SPEEDER  converts  your  larger  drill  presses  into  sensitive  ones. 

You  have  small  hules  to  drill  in  pieces  weighing  from  40  pounds  to  a  ton  and  you  can- 
not possibly  get  them  under  a  sensitive  drill,  THEREFORE,  we  want  you  to  use 
our  SPEEDER    to  make  a  sensitive  drilling  machine  out  of  our  upright  or  radial. 

This  device  increases  the  speed  4  times,  has  sensitive  feed  lever,  and  safety  frictions 
to  save  the  drills. 

Understand   It,  and  You   Will   Buy  It. 


ANY  VISE  WILL  PAY, 


as  more  time  is  lost  in  catch- 
ing work  than  in  drilling  it. 
The 

GRAHAM 
VISE 

is  always  a  lirst-class  vise  for 
general  shop  use,  and  at  the 
same  time  holds  a  wide  range 
of  work  for  duplicate  drilling, 
without  the  cost  of  a  jig. 


Send  for  Circulars. 


THE  GRAHAM   MFG.   CO., 

Providence,  R.  I. 


g 
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REFORM    IN    PO^VER    TRANSMISSION 

— wliiqli    began    with   the   introduction    of   link-belting — 
readies  its  culmination  in  the 


PO^VERFUL 


POSITIVE 


DURA.BLE 


R^enold  Silent  CHain 


Booklet  "  F"  and  Bulletins  jo,  52,  57  and  ^8  on  request. 

LinK-Belt    Company 


PKiladelpKia 

New  York 

399  Broadway. 


CHica^o 


PITTSBURGH 
1501  Park  Bldg. 


BOSTON 
84  Stale  St. 


Ii^diazkapolis 

Buffalo 

601  Ellicott  Sq. 


No.  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  Machine 


PATENTS  PENDING 

No.  2  I  Beam  Cold  Saw 


•WRITE  FOR  CATALOG 

ESPEN-LUCAS  MACHINE  WORKS 

Broad  and  Noble  Streets.  PHILADELPHIA.  PA. 


JEFFREY 


ELEVATING, 
CONVEYING, 
.POWER 
TRANSMISSION 


FOR  CATALOGUE, 

THE  JEFFREY  MFC,.  CO. 
COLUMBUS.  0. 


on  tlie 


The  Table  is  Ai^vays  Level 

Crescent  Angle  Band  Saw 


though  the  saw  may  be  tilted  to  any  angle 
up  to  45  degrees. 

This  machine  has  every  good  point  for  regular 
square  sawing  and  the  advantage  of  a  tilted  saw  and 
level  table  for  bevel  sawing  —  saving  time,  labor  and 
inaccuracy.  All  parts  work  automatically— to  change 
the  angle  of  the  saw  just  turn  the  hand  wheel  at  the 
side  of  the  table,  no  other  adjustment  is  necessary, 
blade  can  be  tilled  while  in  motion. 

Adapted  for  all  kinds  of  work.  Simple,  practical, 
and  reasonable  in  price.     Send  for  circulars. 

The  Crescent  Machine  Co. 

5G  Main  Street,        LEETONIA,  OHIO 


^o.   I     t»  in.  X  0  in. 
The  even  steady  pull  of  the  blade  in  the 

Draw  Cut 
Machine  Saw- 
causes  every  tooth  to  cut  the  entire  length 
of  travel,  the  blade  being  relieved  on  the 
out  stroke  prevents  dulling  the  teeth;  re- 
sult-a  fast,  true  cut,  least  wear  to  blade, 
smallest  consumption  of  power. 

Special  features  fully  described  in  cir- 
cular. Saw  made  in  two' sizes.  No.  2,  10  in. 
X  1(1  in. 

H.    T.    STOR.V 

30  W.  Randolph  St..  CHICAGO,  lU.. 


Combination  of 

Stow  Flexible  Shaft 

and 

Mttlti-Speed  Electric  Motor. 

Portable  Drilling,  Tapping,  Reaming,  Etc. 


Stow    Mfg'.   Company, 

Binghamton,  N.  Y. 

Sehg. SonnenthaI&  Co. .Geoeral  European  Agents.  London. Ene. 


It  Pays 


to  use  and 


It  Pays 


to  sell 


Otir  O-incH 
Double  JawCaliper 

Catalog  shows  mayty  other  styles. 

Our  clubbing  proposition  will 
Interest  you. 

E.  G.  Smith  Company 

Columbia,  Pa. 


Soploiuber,  1007. 


M.\('lll\i;i;V 
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The 


UNIVERBAI 
GIANT    L 


Friction  Clutch 


No  Special  Pulleys  are  needed  with 
this  Clutch,  any  ordinary  pulley, 
solid  or  split  can  be  used,  saving^ 
expense  and  bother.  It  is  stronj^, 
compact,  easily  adjusted,  will  run 
at  any  speed  and  is  the  Clutch  for 
modern  conditions. 

For  sale  by  all  dealers  or  direct 

T.  B.  Wood's  Sons  Company 
Chambersburg,  Pa. 

Mfrs.  of  Shafting,  Pulleys.  Hangers,  Couplings,  etc. 


MAURICE  GANDY 

INVENTOR    OF  TMB. 

GENUINE    RED 

STITCHED  COTTON    DUCK 

BELTING.* 


GANDY 

PATENTED    1677 


Some  people  (they  are  fretting  fewer  all  the 
while)  think  that  GANDY  STITCHED  COTTON 
DUCK  BELTS  are  only  adapted  to  hard  rough 
work  amid  destructive  conditions.  As  a  matter 
of  fact,  tliey  are  jii'^t  as  superior  for  fine  work  as 
for  rough.  It  is  here  that  their  splendid  tractive 
qualities,  straight  true  running,  and  absolute 
uniformity  of  construction  are  best  observed  ; 
and  here,  as  well  ai  elsewhere,  they  are  still  the 
cheapest  and  most  durable. 

Our  booklet:  "Experiences  with  Gandy  "  is 
free,  and  it's  mighty  interesting  to  buyers. 


THE  GANDY  BELTING  CO. 

BALTIMORE:. MD. 


Old  or  Oily  Belts 

Don't  throw  these  away. 

Treat  them  with  CHng-Surface  and  make  them  new  again. 

This  belt  was  old,  full  of  oil  and  dirt  (we  took  30  lbs.  ofif 
it)  when  put  on. 

It  was  very  tight  and  wouldn't  half  work. 

We  scraped  it,  treated  and  slacked  it  up  and  it  was  doing 
140  H.P.  when  photographed  and  doing  it  easily. 

The  oil  was  coming  through  the  back  in  drops — pushed 
out  by  the  Cling- Surface. 

You  can  take  any  belt  you  have,  new  or  old,  dry  or  oily, 
use  Cling-Surface  and  run  it  slack,  no  matter  what  its  posi- 
tion, and  pull  fullest  loads. 

We  guarantee  it.     Try  Cling-Surface  and  see. 

Write  us.     W^e  have  a  mighty  interesting  matter  for  you. 

CLING-SURFACE   CO  1018  Niagara  St  Buflfalo  N  Y 
New  York    Chicago    Boston    Philadelphia    St  Louis  London  Thomas  &  Bishop  119-125  Finsbury  Pavement  E  C 


inislaed    Nlactiine   Keys 


Cheaper  than  you  can  make  them.       Finished  "  Ready  to  Drive." 


Gib  and  Plain  Head 

All  sizes  carried  in  stock. 
Write  for  discounts. 

OLNEY  &  WARRIN 

66-68  Center  St.,  New  York 


I'M  1   Nil   1) 

NEW   DESIGN 


A  THIRD  MORE  EFFICIENCY 

If  you  are  interested  in  power  saving 
ask  your  dealer  for 

"AMERICAN" 

WROUGHT   STEEL   PULLEYS 

Recent  tests  have  proved  they  will  transmit  33^^  more 
power  than  a  metal  pulley  having  the  ordinary  face. 

STRONGER    LIGHTER    SAFER 

ALL  SUPPLY  HOUSES 

The    American    Pulley    Company 

291h  nnd  Bri.tol  St...  PHILADELPHIA,  PA. 


I'ati-litcd  ill  the  rnited  SLitc-.  nul  l\,irli;ii 

STANDARD   TYPE 
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Wimmk^M 


Save  the  Drills 

Save  your  machine  spindles 
and  save  your  money 

THe  GraHam  CH^icK  and  THe  Grooved  S^HanK  System 

for  drills,  taps,  etc.,  not  only  saves  drill  breakage  but  saves  a  world  of  time.  The  tool  cannot  slip,  is 
always  accurately  centered,  can  be  used  close  up  to  the  work,  and  one  chuck,  with  reducers,  holds  a 
complete  range  of  sizes  in  drills  or  other  tools  from  0  to  2}£".     Catalogue  No.  12  for  details. 

Detroit  Twist  Drill  Co.,  63O-640  Fort  St.,  West,  Detroit,  MicH. 

MAXUFACTUKERS   OF 
All  Kinas  of  Twist  Drills, 

R.eamers  and  Special  Tools 


They  Never  Will  Be  Missed— 

Those  solid  dies  you  bothered  with  so 
long,  if  you  replace  them  with  the 
"modern"  substitute,  the 

Wallace 
Self- Opening 
Adjustable  Dies 

moreover,  you  have  much  to  gain. 

Our  dies  save  time,  there's  no 
running  back  over  finished  work ;  save 
loss,  threads  can't  be  stripped  by  the 
reverse  process,  and  taper  or  irregular 
threads  are  impossible;  they  are  con- 
venient, cut  close  to  a  shoulder,  cut 
any  length  thread  the  travel  of  turret 
slide  allows,  open  automatically  when 
work  is  finished. 

Adapted  for  use  on  the  turrets  of  hand  or  automatic  screw  machines, 
and  adopted  by  hundreds  of  leading  firms  all  over  the  country. 

We    also    manufacture   Chaser  Grinders,    Solid    Dies,   Tap 
and  Die  Holders  and  Tapping  Attachments  for  Drill  Presses. 

THe   Modern  Tool  Co.,  E-rie,  Pa. 

AGENTS  :  The  Prentiss  Tool  and  Supply  Co.,  115  Liberty  St.,  New  York.  Frank  H.  Czar- 
niecki  Co.,  335  Fifth  Ave.  .Pittsburg,  Pa.  O.  L.  Packard  Machinery  Co.,  34  S.  Canal  St.,  Chicago, 
111.,  Milwaukee,  Wis.  C.  W.  Burton,  Griffiths  &  Co.,  London,  Eng.  Chaudler  &  Farquhar, 
34  Federal  St.,  Boston,  Mass.    J.  Lambercier  &  Co.,  Geneva,  Switzerland. 


THE 


SafetyDrill&TapHolder 

is  the  only  attachment  for  the  purpose  that  gives 
universal  satisfaction,  and  is 

UNEQUALLED  in  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing  to  Break  or  get  out  of  Order.    Made  in 
4  sizes,  covering  from  0  to  2^  in.  diameter. 

The  Beaman   &    Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 


Skinner  Drill  Pre$  s  Vise 


Designed  on  the  same  general  lines 
as  the  Skinner  Planer  Chuck,  but 
lighter  and  more  easily  used  for 
holding  work  on  the  drill  press  or 
on  other  machines.  It  is  also  pro- 
vided with  lugs  so  it  may  be  tipped 
on  the  side  for  drilling  holesat  right 
angles.  A  thoroughly  practical  tool. 
Furnished  in  two  sizes. 

The   SKinner   Chuck  Co. 

Factory,  New  Britain,  Conn. 


New  YorK  Office,   Q4  Reade  St. 


No  Weak  Places 

Reid 

Drill 

Chuck. 


One  part  is  as  strong  as  another.  Out- 
wears any  other  kind  of  chuck.  Made 
right  and  sold  at  the  right  price.  Circulars 
and  price  list  mailed  on  request. 

R.  H.  BROMrN  (SL  CO. 

Ne-w  Haven,  Conn. 


The 
Cushmao  Chuck  Co. 

HARTFORD,  CONN.,   U.  S.  A. 

Manufacturers  of 

Lathe  and  Drill  Chucks 

Catalogue  Free 


^ij^^THE   SCHWERCTLE   SIA^iK   CO 
iS^B^^  BRIDGEPORT, 


Foundry  Material 


FACINGS  AND  PLUMBAGO 

Everything  from  a  Molding  Tool 
to  Cupola 

Our  Catalog  describes  everything 

J.    W.     PAXSON     CO. 

Philadelphia,  Pa. 


Si'|)teinlnT.    l!Mi: 
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5"   ADJUSTABLE    REAHER 

■\Ve  make  them  to  all  sizes  from 
1"  to  8  ■  or  larger,  shell,  solid 
shank  and  hand  Reamer  style. 

THE  UPOINTE  MACHINE  TOOL  CO. 

HUDSON,   MASS. 


IB      ? 

s  s 

e.  n 


tA  Af 


<  Waltham  ^ 
'oRyfS 


OUR   LINE  OF   WORK: 

Automatic  Pinion  and  Gear  Cutting 

Machines 

Machines  for  Watch  and  Clock  Factories 

Machinists'  Bench  Lathes 

Sub  Press  Dies 

Designing  and  BuildingSpecialMachines 


NEW  DESIGNS.     BEST  QUALITY. 


Geometric  Improved  Rever- 
sing Tap  Holder 

This  new  tool  may  he  operated  in  either  a  ver- 
tical or  liorizontal  jiosition  and  will  fit  tlie  spindle 
of  any  drill  press  or  lathe,  transforming  either  of 
these  tools  into  a  first  olass  Tapping  Ma<Oiine  at  an 
almost  nominal  cost. 

It  is  applied  the  same  as  the  onliniiry  drill  cliuck, 
is  extremely  .sensitive,  quick  actin.;,  rever.ses  auto- 
matically and  backs  out  at  a  rate  of  speed  three 
times  faster  tlian  the  cutting  speed. 

This  Holder  is  adapted  for  everyday  hand  taps^ — 
no  special  style  being  re(]uired — and  the  danger  of 
breakage  is  almost  wholly 
eliminated. 

Four  sizes,  Nos.  0,  1,  3,  and 
3.  The  No.  0  size  is  designed 
for  very  light  work  only  and 
is  of  the  friction  type.  The 
other  sizes  are  the  clutch  and 
reversing  gear  type  and  will 
handle  taps  up  to  {^",  %"  and 
134"  respectively. 


-~Mf 


P.4TEKTED. 


We  only  ask  a 
trial. 


THe     Geometric    Tool    Company 

>Vestville    Station,    Ne^v    Haven,    Conn. 

Foreign  .\gents— Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  New- 
castle-on-Tyne.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.  Schu- 
chardt  &  Schutte,  Vienna,  St.  Petersburgh,  Stockholm,  Berlin. 


Olmoiuf 


nimmuf 


You've  29  years'  evidence  of  Almond 
durability  —  not  merely  our  word  for  it. 

T.  R.  Almond   Mfg.  Co. 

83  'WasHington  St.,  BrooKIyn 

London  Office  :  8  White  St.,  Moorfields. 


DRILL  CHUCK 


Nearly  2000  Portable  Shaft  Key  Seaters 

are  now  in  successful  operation  all  over 
the  world.  This  simple  and  convenient 
machine  is  built  for  long  service  and  sold 
at  a  reasonable  price.  It  can  be  carried 
anywhere,  used  in  almost  any  position 
and  is  especially  adapted  for  cramped 
quarters.  It  can  be  slipped  over  heavy 
shafting  or  spindles,  and  will  mill  key 
seats  in  the  middle  or  at  the  ends  of 
shafts  up  to  s-inch  diameter.  Cuts  with- 
out jar  or  chatter  and  produces  accurate 
work. 

We  also  build  another  size  Key  Sealer 
with  capacity  up  to  8  inches. 

WRITE  FOR  CIRCULAR 

JOHN   T.  BURR   &  SONS,  34  So.  6th  St.,  Brooklyn,  N.  Y. 

SCIIO,    SONNCNTHAL    *   CO  .    LONDON 
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fnion^PEED 

I  DRILLING 
1  PRATT 

(jcnucKS 

The  Pratt  ChucK  Company,   FranKfort,  N.  Y.     rTj^ 

European  Agents:  Selig.  Sonnenthal  &  Co.,  So  Queen  Victoria  Street,  London,  England. 


Are    bracketed   together    in    the    minds    of    most    machinists, 

because  the   Pratt  is  so  essentially  the  chuck  for  rapid  work. 

Its    construction    makes    slipping    impossible 

and   permits  the  operator  to   give  his   whole 

mind  to  the  speed  and  accuracy  of  the  work. 

It  is  at  once  simple,  practical  and  durable,  and 

not   only   holds   the  tool    firmly   but    holds   it 

without  injuring  the  shank — adapted  for  every 

kind  of  drilling.     All  wearing  parts  of   tool 

steel  carefully  tempered.   Catalogue  on  request. 


\ 


New  ChucE.  Heavy  Universal,  Three  Jaws 


18  INCH   A.ND   UPVTARDS. 


Stnd  for 
complete  Catatogae^ 


Made  with  either  three  or  four  Jaws. 
Possesses  unusual  Power,  Rigidity  Weight  and 


Strength. 


Built    to    withstand    the 
severest  strain. 

Corresponds  with  Modem 
Machine  Tools. 


We  are  Specialists,  and 
make  nothing  but  Chucks. 


The  £.  Horton 
^  Son  Company, 

Windsor  Locks,  Cou.,  U.S.A. 


National  Improved  Combiration  and 
Universal  Lathe  Chuck,  3  or  4  Jaws 


National  Drill  Chuck 

HAS   NO    EQUAL 


M^de  Entirely  of  Steel 

„^      DOES  NOT  GET  OUT  OF  ORDER 
THE  STRONGEST  QEAR   LATHE  w     v^l.  .v        v 

CHUCK  MADE  If  you  have  a  dirty  job  try  it.    Money 

SenJ  for  Catalogue.  refunded  if  not  satisfied. 

ONEIDA  NATIONAL  CHUCK  COMPANY,  ONEIDA.  N.  Y. 


SWEETLAND   CHUCKS 


SWEETLAND   CHUCK    No.  4 

WITH  REVERSIBLE  JAWS 

Adapted  for  a  wide  range  of  work.  Screws  relieved 
of  all  strain,  all  the  advantages  of  a  solid  jaw. 

ACCURATE,   SIMPLE,  STRONG  AND  DURABLE 

CATALOG    ON    REQUEST. 

THE  HOGGSON  &  PETTIS  MFG.  CO. 

NEW    HAVEN.   CONN..    U.    8.   A. 

NEW     YORK     office:      107     LIBERTY     ST. 


TKe  MARVEL 

Combined  Punch  and  Shear 

Built   LriKe  a  MacHine  Tool 


The  handiest  tool  of  its  kind  for  the  machine 
shop.  Clips  bolts  and  rods  from  y%  to  y^  inch 
without  crushing  or  marring.  Cuts  up  to  ^  x  a 
inches  flat;  cuts  angle  iron  up  to  Ji(  x  2  x  2 
inches.  It  punches  %  hole  in  3^-inch  iron  and 
\i  hole  in  K-inch  iron.  The  MA.RV£I^  op- 
erates on  the  double  lever  system,  making  it 
quick  and  fast  on  light  work  and  doubly  pow- 
erful on  heavy  work,  ilade  of 
malleable  iron;  blades,  punches 
and  dies  of  the  best  steel.  AH 
partsinterchangeable.  Equipped 
with  or  without  iron 
legs. 

Write  for  Circuiar  and 
Prices  of  this  and  other 
hand  operated  Punches  and 
Shears. 

ARnSTRONa- 

BLU.n  npa.  co. 

113  N.  Francisco 

Ave. 
Chicago,  U.  S.  A. 


you  want  the  best  Laf he  and  Drill  Chucks-buy  WestcoH's 


Spur  Geared  Scroll  Combination  Lathe  Chuck. 


Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina- 
tion Lathe  Chucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks,  Geared  Universal  Lathe  Chucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-off  Chucks. 

Strongest  Grip,  Greatest  Capacity, 
Great  Durability,  Accurate. 

WESTCOTT  CHUCK  CO.,  Oneida,  N.Y., U.S.A. 

Ask  for  catalogue  ia  English,  FreDCh.  Spanish  or  German. 


Little  Giant 
Auxiliary*  SOCW 
Drill  Chuck. 
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The  Jacobs 
Improved 
Drill  Chuck 
No.  4.  cut 
full  size. 

Patented 
Sept.  16, 1902 


The  Five  Sizes 
Jacobs  Drill 
Chuch 


Now  on  the  market  cover  all  requirements  between  very 
fine,  small  work,  for  which  the  No.  i  Chuck  is  designed,  and 
work  that  requires  a  chuck  with  capacity  up  to  one  inch  — 

Get  tHe   One  You  Need 

The  "  Jacobs  "  meets  the  demand  for  a  chuck  which  is  at  once  strong, 
accurate,  effective  and  convenient  to  operate. 

The  toothed  sleeve  and  key — its  distinguishing  feature — saves  time, 
patience,  tools.  Any  one  can  adjust  it — there  is  no  twisting  of  the  spindle 
when  tightening  the  tool,  no  slipping  when  the  tool  is  in  place — and  no  need 
for  a  man  to  have  tliyee  hands  to  do  the  trick. 


Write  for  our  book — tells  all  about  it. 

TKe   Jacobs    Manufacturing' 

Hartford,  Connecticut 
U.   5.   A. 
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THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  the  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial — freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue  and   Prices  at   Your  Service 

The  Stewart  Heater  Company 

79-99  East  Delevan  Ave.,  BUFFALO,  N.  Y. 


<^    BALTIMORE.MD.   ^ 

MANUFACTURERS  AND  DESIGNERS  Of  AIL  KlNDSOF' 

HEAVY  MACHINERY, 

Re(;uirinuFirstClass  Workmaship  and  Materials; 


.....    ^^andPlAI 

,MACHINERY|«iWHITE  LEADa-'FtRTlLIZER  WORKS, 
L  GRAIN  ELEVATQRS/'FlOURMILlS.BRASS.COPPER  , 
^  .''TINPlATEROlllNGMIllS  CABLE/MARIkERAILWAY5.  k 

POOlMlffELTURBINE  WATER-WHEELS 

■ij)    DREOaiNCi    MACHINES.  <>>> 


(Style  of  ij  and  24  Sizes.) 

Measuring   Machines. 

Measuring  screw,  10,  16  or  20  threads 
to  the  inch,  graduated  to  read  thous- 
andths or  32ds  without  calculation. 

The    only     Micrometer    that    will 
not    lose    its    accuracy     by     wear. 

SYRACUSE  TWIST  DRILL  CO  .  SYRACUSE.  N.  Y. 

Chas  Churchill  &Co  ,  Ltd. .London. Eiig.,AEcnts  for  Great  Britain 


Here's  the 
Tenth  Edition 


Dixon's  latest  book,  "  Graphite  as  a 
Lubricant,"  tenth  edition,  explains  the 
modern  practise  of  graphite  lubrication 
and  quotes  experiments  by  scientific 
authorities  and  experiences  of  practical 
men.  New,  fresh,  complete  informa- 
tion in  convenient  form. 

Write  for  free  copy  74-C. 

Joseph  Dixon  Crucible  Co. 

Jersey  City,  N.  J. 


K^N  s  Speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos,  Steam  Engines,  Shafting,  Floor  Machines,  etc.  No 
first  class  meclianic,  superintendent  or  factory  should  be  witliout 
one.  They  are  adapted  to  hollow  or  pointed  centers,  and  are 
absolutely  correct.  Every  indicator  is  handsomely  nickel-plated 
antl  of  convenient  size  to  carry  in  tlie  pocket. 

Price  :  Split  Cao,  adapted  to  either  pointed  or  hoHotu  centers^  $1,00. 
Plain  CaPt  for  hollo'OJ  centers  only,  75c. 

We  alf^o  keep  a  Double  Registering  Speed  Indicator.    Prices  on  application. 


The  R.  Woodman  Mfg.  and  Supply  Co., 


63  Oliver  Street, 
BOSTON.  MASS 
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AIR    COMPRESSORS 

Single  or  THree  Cylinder  Styles.     Belt  or  Motor  Driven 


We  build  Air  Com- 
l)ressors  with  capac- 
ities ranging  from  i 
to  IOC  cubic  feet  free 
air  per  minute. 

iVri/r  for  full  particulars. 


The  F.  W.  SpacKe  Machine  Co.,    Indianapolis,  Ind. 

GEAR  CUTTING       SPROCKET  CUTTING 

Special  department  for  this  division  of  our  business.     Estimate's  furnislied. 


Bnild  Your  Own  Gasoline  Motor. 

ttV'eupplyihecjtstingB, 
iriiwuigs,  and  all  acces- 

irlts.  A  complete  line 
'f  riiut;h  castings,  also 
iiiif-hed  Motors,  for  Bi- 

VI  le.  Automobile,  Mar- 
tu-  or  Stationary.  A 
-tent  stamp  gets  our 
atalopue. 

SteffejMfg.Co.,r^iXra:^^S: 


OTTO       ENGINES 


Are  ''Otto"  Engines  Dependable? 


Genllemen : — 

As  you  will  doubtless  remember,  two  years  ago 
last  fall,  we  installed  one  of  your  21  H.P.  "Otto" 
Gasoline  engines,  and  ran  the  same  103  days  and 
nights  without  stopping.  One  year  ago  water  was 
high  and  the  engine  was  not  run.  Last  fall  water  was 
again  too  low  to  enter  our  intake,  and  the  engine  and 
pump  was  started  on  November  2,  1906,  and  has  run 
continuously  for  3523  hours. 
Is  not  this  a  good  record  ? 

Yours  truly. 

Bristol  Acqueduct  Co. 
Bristol,  N.H..  4-1 -"O?. 


TRADE    MARK 


CPIf  Dynamo  & 
CUIV  Motor  Co. 

Belleville,  N.  J. 

Direct  Current. 
1  -24  to  20  H.  P. 


No  Better  Gas  or  Gasol 
Engines  made  tha 

FOSS 

ENGINES. 

Ilmple      Substantial 

Efficient 

C^italog  an  reqtstst. 

Foss  Gasoline  En- 
gine Company, 

Kalamazoo,  Mich. 


Eye  Benders 

We  make  hand  power  benders 
for  forming  eyes  from  st'icle 
I  3-8  inch  thick  and  under. 
Any  size  eye  7  inches  outside 
diameler  and  under. 

Wallace  Supply  Co. 

6  West  Washington  St. 
CHICAGO,  ILL. 


OTTO  GA5  ENGINE  WORKS, Phila.Pa. 


STANDARD  DF  THE  WORLD 


|"i"<i>ll I Hiiiiiiiii nil iiiiiiiiiii iiiiiiiiiiiill illlllllllilliiiiiiiiiiiiilliiiiiiiiiiii iiiiiiiil 1^ 

Cast  Steel  Cement 

I             A  cement  adapted  for  use  with  iron  or  steel  castings ;  fills  cracks,  blow  i 

I       holes  or  other  imperfections.     It  adheres  to  the  iron,  is  the  same  color  and  I 

I       becomes  practically  a  part  of  the  casting  itself.     Expands  and  contracts  | 

I       with  the  metal  and  makes  joints  steam,  water,  gas  or  air-tight.  I 

I             Indispensable  for  foundries,  engineers,  etc.  1 

i                                                       Sample  sent  on  request.  1 

I    The  Clark  Cast  Steel  Cement  Co.,  Shelton,  Conn. 


rrllllllMNMIIIIIIIIIIIMIIIIIIMMIIIII I Illlllllllllll I Mlllllllllll I Illllll I |l||||| Illlllllllllllllllll.- 


No.  10— $5.50 


You'll  Wonder  How 


After  you've  once  tried  "  B.  D.  M.  Co.'s"  foot 
blower,  you'll  wonder  how  you  ever  did  with- 
out it.  It  supplies  a  steady  blast  of  air  in  suffi- 
cient volume  and  pressure  for  heavy  gas  braz- 
ing, and  is  adjustable  for  the  most  delicate  job 
of  soldering.  It  takes  the  brazer  to  the  job  and 
makes  gas  available  for  various  heating  pur- 
poses in  any  part  of  the  shop. 
Catalogue  "  B.M."  tells  about  gas  blowpipes, 
burners  and  furnaces  for  workshop  and  tool 
room  purposes.     We  want  you  to  have  a  copv. 

Buffalo  Dental  Mfg.  Company 

BUFFALO,  N.  Y.,  U.  S.  A. 


Machine  Screw  Taps  ^ 


«mininniiiin>imiinmininlT , 


*AAAAAy*y>,'V^.*A/V^-^A/\A^_ 


Quality  Accuracy 

Guaranteed 


BAY  STATE  TAP   ®.  DIE  COMPANY, 


Mansfield,  Mass. 
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Bradley  Upright  Hammers 

Are  made  with  heads  weighing  15  to  500  pounds.  Each  contains  one-third 
to  one-half  more  material  than  those  of  any  other  make  of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other  hammers. 

Their  output  is  guaranteed  25  per  cent,  greater  than  is  possible  with 
other  hammers  of  same  rating  or  no  sale. 

More  Bradley  Hammers  are  sold  each  year  than  all  other  power 
hammers  combined. 

WZ,  MAK£ 

The  Bradley  Cushioned  Helve  Hammer.         The  Bradley  Upright  Helve  Hammer. 
The  Bradley  Upright  Strap  Hammer.  The  Bradley  Compact  Hammer. 

Forges  for  Hard  Coal  or  Coke. 

SEND    FOR.    CIR.CVI<A.RS. 

C.  C.  Bradley  ®  Son,  Syracuse,  N.  Y.,  U.  S.  A. 

Foreign  .A.oents  :  Schuchardt  &  Schiitte,  Berlin,  Vienna,  Stockholm,  St  Petersburg. 
Alfred  H.  Schiitte,  Cologne,  Brussels,  Litge,  Paris,  Milan,  Bilbao.  Buck  &  Hickman, 
Whitechapel  Road,  London. 


THE    BEAUDRY 

Champion  Power  Hammer 

Simple,  Durable,  Efficient  and  Economical. 

Adapted  for  Every  Description  of  Forging. 

Should  be  in  Every  Blacksmith  Shop. 

Send  for  Circular. 

BEAUDRY    CO.    CO.,  Inc. 

141   MilK   Street  BOSTON,    MASS. 


Eneineers,  Electricians,  Tool-Hahers,  Model-Mahers 

and   workers  in  other  lines  where  ex- 
treme accuracy  is  essential  will  find  that 

Stark  Precision  Lathes 

meet  their  requirements  exactly. 
Let  us  send  you  catalogue  B. 
STARK  TOOL   COMPANY,   WaltKam,  Mass.,  U.  S.  A. 


ELECTROTYPERiS 

All  Kinds  of  plates  for  printing 

THE  LOVEJOY  CO.,  ^''f^f  444-446  Pearl  St.,  NewTorK 


Scranton 

Power  Hammers. 

COST  LESS  than 
any  other  hammer 
that  will  produce 
an  EQUAL 
AMOUNT  OF 
WORK. 
By  our  constructioD 
we  avoid  break- 
downs. 

Send  for  Circular  37. 

'Sfte  Scranton 
(SLCo. 

N«w 
Havan, 

Coaik. 


"DeadStroRe"  Power 
Hammers 


Strike  a  square, 
true  blow  at  all 
times  and  can  be 
safely  run  at  high 
speed. 

The  peculiar  fea- 
ture IS  the  spring, 
to  which  the  ram 
is  attached  by  a 
flexible  belt,  per- 
mit t  i  n  g  a  far 
more  effective 
blow  than  can  be 
given  by  any 
other  hammer  of 
the  same  weight 
and  stroke,  and 
requiring  less 
power. 
Built  ip  7  sizes. 

Write  for 
circulars. 


Manufactured  bv 


Dienelt  %  Eisenhardt,  Inc. 

1304  No.  Howard  St. 
PbilKdelphia.  Pa.,  U.S.A.. 
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Steam 
Hammers 


In  all  sizes  and 
for  every  re- 
quirement. 

Single  Frame  & 
Double  Frame 

Most  complete 
anil  extensive 
eiiuipment  for 
their  manu- 
facture. 


Largest  and    most    modern    line    of 
patterns. 

Also  STEAM  DROP  HAMMERS 

in  all  sizes  up  to  13000  lbs. 
Falling  weight. 

CHAMBERSBURG  ENGINEERING  CO. 

Chambersburg,  Pa.,  U.S.A. 


-IF- 


If  a  belt  runs  slack  without 
slipping ;  if  its  stretch  is  slight 
and  that  uniform;  if  it  is  less 
affected  than  any  other  belt 
by  water,  steam,  fumes  or 
gases ;  if  it  has  a  longer,  ser- 
viceable life.  Is  it  the  best 
beh? 

Leviathan  fills  these  con- 
ditions. 

What  proof  may  we  send 
you?     We  have  lots  of  it. 


Main  Belting'  Co. 


1217-1237  Carpenter  St. 
BB-57  Market  St. 
120  Pearl  St. 
40  Pearl  St.     - 
309  Broadway 


Philadelphia 

Chicago 

Boston 

Buffalo 

New  York 


Metal  Polish 

Highest  Award 

Chicnjfo  World's  l-air.  lnOa, 
Louisliiiia  I'lirchiisc  ll-xposl- 

tloii,  St.  Louis,  HUM. 
3-02.    Box  for    \0  cent. 
Sold  hy  Ak'ciits  iind  Kealcrs 
all  over  the   w.irUl,     Ask  or 
write  for  FREE  samples 

5-lb.  Pails,  $(.00. 
GEO.  W.  HOFFMAN 


Mxi.crt 


..|i',)i    M.ik,- 


Indianapolis,  Indiana. 


For  Dynamos, 

Trip  Hammers  or  other 

Heavy  Work. 

We  manufacture  a  solid 
web  pulley  especially 
adapted  for  extremely  se- 
vere service  and  guarantee 
that  it  will  do  the  work 
specified,  no  matter  how 
heavy.  Style  D.  built  of 
selected,  thoroughly  sea- 
soned maple,  having  an 
iron  center  fitted  with  key 
seat  and  set  screw,  is  the 
lightest,  strongest,  stifTest 
and  best  finished  Dynamo 
Pulley  on  the  market.  STYLE  D.  special  pulley. 

The  Gilbert  Wood  Split  Pulleys  are  universally  acknowledged  to  be  as 
perfect,  both  in  material  and  construction,  as  it  is  possible  to  make  them, 
and  can  be  used  successfully  wherever  a  leather  belt  can  be  operated. 
Excel  all  others  in  correctness  of  balance  and  trueness  of  running. 

Write  for  illustrated  catalogue  and  price  list. 

Saginaw  Manufacturing  Co. 

Saginaw,  W.  S.  Michigan. 

SALES  agencies  IN  ALL  THE  PRINCIPAL  CITIES  IN  THE  WORLD. 

New  York  Branch,  88  Warren  Street.  Chicago  Branch,  28-  32  South  Canal  Street. 

Cable  Address,  Engrave.      A.  B.  C.  and  Lieber's  Codes. 


^;:Tf;i8» 


Milling  Machine 

The  Farwell  Miller,  built  for  I'laners,  will 
convert  any  plunor  into  a  combination  tool  on 
wliich  milling,  boring  and  planing  can  be  done 
anil  at  one  setting  of  the  work. 

Means  are  i)r()vi(le(l  for  vertical,  horizontal 
and  angular  posit  ions  of  spindle. 

It  is  built  in  four  sizes. 

Send  for  Catalogue  No  55, 

THE.    ADAMS    COMPANY 

Dubticiuo*  Iowa*  \J,  S,  A,. 
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Williams  Pipe  Machine 

Seven  Sizes.     Capacity  from  }4"  to  12 


Our  line  of  Pipe  Cutting  Machines  is 
conaplete,  built  from  new  designs,  strong, 
durable,  rapid  and  convenient.  The  No.  3 
machine  cuts  from  1J<'  to  6"  pipe,  has 
quick  opening  adjustable  dies  and  six  speed 
changes  without  changing  a  gear. 

Write  for  Prices. 

WILLIAMS  TOOL  CO.,  ERIE,  PA. 


UNIFORMITY  OF  PRODUCT 

CAN  BE  DEPENDED 
ON  WITH  THE 

Merriman  Bolt  Cutter 

Bolts  are  all  the  same  size 
and    equally   well    finished. 


This  machine  is  distinguished  by 
the  very  simple  construdlion  of  the 
Head — which  has  but  four  parts 
— its  durability  and  the  iev/  re- 
pairs needed.  The  square  besir- 
ing  of  the  dies  in  the  ring  gives 
them  all  the  advantages  of  solid 
dies.  The  Merriman  machine  is 
very  rapid  and  can  be  run  by 
an  unskilled  operator. 

Catalogue  No*  II  gives  fail  details 

THE  H.  B   BROWN  COMPANY 

Box  B,  East  Hampton 

Connecticut 


The  Shop  Operation  Sheets 

This  series  began  with  the  May  issue .     Begin 
your  subscription  with  that  number. 

MACHINERY,    -   AI^L  EDITIONS. 


TKe  Forbes  Patent  Die  Stock 

As  Arranged  for  Hand  or  Power 

This  machine  has  the  double  advantage  of 
being  a  power  machine,  or  when  needed  can  be 
removed  from  the  base  and  used  as  a  hand  ma- 
chine on  outside  work.     It  has  all  the  time  and 
labor  saving  features  for  which  the 
"Curtis"  is  noted,  is  complete  in  it- 
self, especially  valuable  for  work  in 
cramped  quarters,  has  a  range  from 
2}4"  to  4",  and  a  patent  adjustment 
of  shell  by  which  wear  is  taken  up.     , 

Catalogue  shows  our  full  line  of  Pipe  Cutting 
and  Threading  flachinery.    Send  for  a  copy. 

The  Curtis  %  Curtis  Co.,  8  Garden  St.,  Bridgeport,  Conn. 

New  YorK  Ofiice,  60  Centre  Street. 


Cuts  and 
PuncHes  at 
One  Stroke 

This  new  Punching 
Machine  is  adapted  for 
cutting  and  punching  of 
almost  every  kind,  but  is 
especially  valuable  for 
making  washers  from 
scrap  plate  metals  or  fibre, 
and  for  cutting  armature 
discs,  hardware  and  elec- 
trical specialties  from 
hard  or  soft  metal. 

It  is  very  rapid,  cutting  and 
punching  at  one  stroke,  either 
single  or  multiple ;  can  be  operated 
by  any  person  of  ordinary  intelli- 
gence, and  can  be  arranged  for 
shearing  when  desired.     Made  in 

four  sizes.   Write  pr  full  description. 

Krips-Mason 

MacKine  Co. 

1636  North  Hutchinson  Street 
Philadelphia,  Pa.,  U.  S.  A.. 


As  nearly  perfect  as  can  be  made 

is  what  we  claim  for  our 

Pipe  Threading 

and  Catting  Machinery 

These  machines  are  the  result  of  forty  years' 
practical  experience  in  this  line  of  manu- 
facture, and  are  unsurpassed  for  efficiency 
'  >f  operation  and  quality  of  workmanship. 
May  we  send  you  our  catalogue  1 

D.  Sannders'  Sons,  Yonkers,  n.  y. 


OAT.  KEY- SEAT  SETTING  GAUGE 

?^FOR  ENGINEERS  ^MACHINISTS 
A  NEW  TOOL 
kSTJ-WYKEJlCO 

E.BOSTON.MASS.U.S.A 

_FOR   LISTS  OF 
.;^.5|0THER  IMPROVED  TOOLS 


The  Elgin  Tool  Works 


Builders  of 


Light,  High  Grade  Machinery  and  Tools 
Watch  Machinery  a  Specialty 


ELGIN, 


ILLINOIS 
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Murchey 
Double 
Head 
Nipple 

and 

Pipe 

Threading 

Machine 


MOTOR   DRIVE 

LEAD  SCREW 
ATTACHMENT 

NEW  STYLE 
DIE  HEADS 


''ijui. 


SEND  FOR  NEW  CATALOGUE 


MURCHEY  MACHINE  &  TOOL  CO. 


Cor.  4th  and 
Porter  Sts. 


These  machines  are  four 
times  as  rapid  as  the  old 
style  pipe  machmes  and 
the  moil  efficient  and 
convenient  tools  of  their 
class. 

Thread  and  ream  at  one 
operation. 

Automatic  Dies  insure 
perfect  threads  without 
any  attention  after  the 
work  is  once  started. 
Specially  designed  grip- 
ping chuck  jaws.  Im- 
proved nipple  holders. 

We  also  build  the 

Murchey 
Improved 
Tapping 
Machine 

with  patented  frictionless 
driving  head. 


Detroit,  Mich. 


If  You  Have  Pipes  to  Thread 


any  kind,  of  any  material,  our 
Adjustable  Hand  Power 
Pipe  Threading  Machine 
will  meet  your  requirements. 
It  has  automatic  dies ;  can 
be  quickly  adjusted  to  cut 
over  or  under  size,  and  one 
set  of  dies  will  cut  all  sizes 
of  threads  within  the  capa- 
city of  the  machine.  Simple, 
durable  and  convenient. 


Adjustable  Hand  Power  Pipe  Threading  IVIacliine 


We  also  manufacture  a  full  line  of 


Drill  Presses, 
Metal  Saws, 
Horizontal  Drilling  and 
Boring  Machines, 


Vertical  Boring  Machines, 
Wire  Straighteners,  and 
Furniture  and  Bed  Spring 
Machinery. 


28-inch  and  32-inch  Sliding  Head  Drill 


CataloQue  on  request. 


Hoefer  Manufacturing  Company,  jaJi^ 


CKicag'o  and 
son  Streets, 


Freeport,  IIJ. 


FOKKION  AOKNTs— C.  W    liurtnn.  (h-ilTilhs  &  Co.,  London,  KiiKland.    Scluichurdt  &  Mchuttc.  Hcrliii.  Vienna,  Stockholm,  St.  PctLMsburg. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Lifge.  Paris.  Milan,  Bilbao.    J,  Lambercicr,  Geneva,  Switzerland. 
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If  The  Merrell  Pipe  Threading  and  Cutting  Machine 
Is  Tried  Alongside  Any  Other  Threader — 


We're  always  glad  to  have  a  manufacturer 
write  us  "Send  along  your  machine — I'll  give 
it  a  good  stiff  test  'longside  the  best  other 
machines  I  know." 

We've  had  many,  many  manufacturers  say 
that — we've  shipped  many,  many  machines  to 
all  parts  of  the  world — and  we're  proud  to 
say  that  we've  never  had  to  take  back  a  sin- 
gle Merrell  because  it  didn't  do  as  well  as 
— or  even  better — than  its  competitors. 

Why  not  let  us  send  this  machine  to  you  ? 
You  can  try  it  for  30  days  at  our  expense. 


This  ilerrell  is  the  only  machine  that  can  be  used  as  a  sta- 
tionary or  portable,  hand  or  power  driven  machine  and  do 
good  work.  No  other  machine  can  thread  10  and  12  inch  pipe 
when  in  use  as  a  portable  hand  machine.  This  Merrell  works  makp  CTOod 
easier,  and  does  better  work  than  any  other  like  machine.  mciiv*-.  guvju. 
Now  make  us  prove  it. 


It    must    make    good — or,  we    repeat — we'll 


THE  MERRELL  MFG.  CO.,  15  Curtis  St.,  TOLEDO,  OHIO 


ROLLING 
PIPE    CUTTER 


Cuts  off  PIPE  or  TUBES 
from  1  to  '4  in>  diameter 

The  construction  is  such  that 
pipe  may  be  passed  under  the 
Cutter  Disc  from  either  side. 

The  cutting  is  accomplished 
by  the  lowering  of  the  disc  and 
not  by  the  raising  of  the  pipe. 
This  allows  long  pieces  of  pipe 
to  bear  evenly  across  the  entire 
length  of  the  rolls. 

Two  rolls  are  used  of  as  large 
diameter  as  possible,  which  re- 
duces the  speed,  thereby  re- 
ducing the  wear  on  both  rolls 
and  pins.  Oil  tank  and  pan  are  ( 
furnished  so  that  oil  may  be 
used. 

CAN    BE     FURNISHED    >VITH     OR    WITHOUT    THE    STAND 

BIGNALL    ca.    REELER    MFG.    COMPANY 

EDWARDSVILLE,    ILL. 
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"TRIMO"    Pipe    Cutter 

Combination  1  and  3  WHeel 


GOLD     MEDAL 
ST.  LOUIS  1004 

No  thread  in  frame  or 
roll  block  to  wear  out. 
Case  hardened  nut  used 
instead. 

Intercliang'eable  and 
g'uaranteed 


Ne'w  Ca.ta.logue  No.  38  sent  free 


55  to  71  Amory  St. 

ROXBURY,  MASS.,  U.  S.  A. 


Take  the  Machine  to  the  Work 

If  it  isn't  convenient  to  bring  the  work  to  the  machine. 
All  sizes  of  Armstrong  Pipe  Cutting  and  Threading  Machines  up  to  4 
inches  are  portable  and  can  be  easily  moved  to  the  work  outside  or 
inside  the  shop. 

All  sizes,  even  the  6-inch  machine  can  be  turned  by  hand  when  power 
is  not  available. 

Catalogues  and  prices  on  application. 

The  Armstrong  Mfg.  Co.,  '''  """""""^  ''"'^' 

Chicago  Office,  23  South  Canal  Street. 


Bridgeport,  Conn. 


Pipe  Threaders  and  Gutters 

with  efficiency  as  well  as  beauty. 

Heavy — none  more  so;  bed  cast  in  one  piece,  no  stands  nor 
l«gs  to  work  loose     No  oil  soaked  floors ;  fire  risk  reduced. 

Single  speed  pulley  ;  all-gear  speed  changes  through  semi- 
■teel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
as  easily  on  steel  as  on  iron  pipe. 

Let  us  prove  to  you  that  the  higher  cost  for  a  modern  tool  is 
Justified  by  the  character  and  quantity  of  its  product.  Circulars 
for  the  asking. 

Standard   Engineering  Co., 

Ellwood  City,  Penna. 

St.  Louis  Office:  1012  Chemical  BIdg. 


HERE   IS  A 
PIPE   THREADING    MACHINE 

that  has  been  designed  to  get  work  out 
quickly.  One  that  can  be  changed  rapidly 
from  one  size  of  pipe  to  another.  One 
that  is  durable,  stiff  and  heavy.  For 
small  pipe  from  j^  in.  to  2  in. 

Read  the  description  of   this  machine 
in  tills  issue  and  send  for  a  circular. 

The  Stoever  Foundry  &   Mfg.   Co. 

MYERSTOWN.    I'A. 
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Rivett-Dock  Threading  Tool 


Has  beaten  the  old  single  point  tool  to  a  standstill  and  is 
still  rolling  up  new  records.  When  you  have  accurate 
threading  to  do,  and  duplicate  work  this  tool  is  practically 
indispensable — it  not  only  does  better  work  but  will  do  it  in 
from  1-3  to  I -10  the  time  formerly  required,  can  be  operated 
by  unskilled  labor  and  needs  very  infrequent  grinding. 

Let  us  send  a  tool  on  thirty  days  probation.     A  trial 
will  convince  you.      Send  for  latest  catalogue. 

The  Rivett-Dock  Company,  Brighton,  Boston,  Mass. 


For  Toolmakers,  Makers  of  Fine  Instruments,  For  Experimental  Work 

For  all  classes  of  work  which 
require  the  extreme  of  accu- 
racy, 

The  Rivett 

Precision  Lathe 

comes  nearer  to  the  ideal 
than  any  other  tool  made. 
Though  designed  and 
adapted  for  the  most  delicate 
operations  it  has  strength 
and  rigidity  to  stand  much 
heavier  work  and  is  equipped 
with  every  improvement. 

Send  for  latest  catalogue. 

Rivett  I^atKe  Mf]^.  Company,  BrigKton,  Boston,  Mass. 


WORKING   END  OF  A 
3-INCH  MACHINE. 


Hurlbut's  Patent 
Cutting-off  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  lo-inch  sizes. 


Circulars  on  application. 

HURLBUT'ROGERS 
MACHINE  CO. 

So.  Sadbary,  Hast 


Although  we  talk  crucibles  ottencst,  we  make  other  plumbago  articles  such  as  stocpers,  nozzles, 
covers,  phosphorizers,  etc.,  ■with  the  same  care  and  good  materials  that  have  made  our  crucibles 
'amous.    Write  for  prices. 


McCULLOUGH-DALZELL  CRUCIBLE  CO.,  Pittsborgh,  Pa. 


I^CHINERY,  October,  1907. 
tta  Sheet  No.  80. 

'YRIOHT,  1  007.  BY  THE  INDUSTRIAL  PRESS.  NEW  YORK 


MACHINERY'S 

Contributions  and  data  suitable  for  publication  in  these  Data  Sheets  > 


•4061  'Joqoioo  'iHECNIHOVH  '»e»qS  -Biva    08    ON 


'uospjisqoiH  "S  'n  ^Q  paitwufluoo 


53 

f3 

0 

<. 

Qo 

s 

<S\ 

^ 

nS". 

-l\ 

Size 

of 
Pipe 

1 

CljN^ 

(M-^ 

«o\^ 

Co\^ 

§1(0 

SiHo 

5?<o 

f«|-x 

r«i-« 

Nl. 

Nl> 

Ixx-. 

0 

^ 

"^ 

'^ 

^ 

<»N 

OS-N 

(S>-^ 

-C^'x 

-ts*x 

•ti\»< 

•^Ntx 

•t\x<'< 

C) 

■*:- 

■^ 
-K-- 

^•^ 

CJo\- 

^ 

\ 

^ 

■v 

-■ 

:t 

r>jK 

t>JK 

h)l^ 

^oK 

§ilN 

SilN 

§lN 

ci.>" 

Qj*" 

Ci,S^« 

CS.'^ 

Orj\>» 

s 

rS". 

hSll 

N^. 

M 

h) 

ro 

M 

AV^ 

-(i,\>« 

^ 

<3lS>-~ 

■^ 
i 

CoVS 

§0  5?. 

|5; 

is 

1^ 

<3 

f3 

^ 

(0 

ft) 

^ 

«> 

<>. 

r^. 

Ik 

Size 
of 
Pipe 

r 

^ 

^^1 

^ 
!»'^ 

^ 

55 

n1 

N°?. 

oS!. 

N 

\ 

IS) 

!5 

i5 

5; 

Si 

fi 

5: 

(& 

r^ 

Cb 

r«^^ 

^. 

-i?. 

^ 

f5 

^ 

to 

Oo 

N 

<3v 

^ 

■N 

Size 

of 

Pipe 

i 

WW 

ftl\») 

\ 

^ 
^ 
^\». 

<^ 

^ 

^. 

^ 

«<i^ 

<$. 

^ 

Nt 

ftl\^ 

^^ 

^^ 

»&. 

^ 

Clj>« 

(x 

OjVM 

^ 

I 


I 


S  ' 


'I 


H 
O 

> 
CO 

> 
o 

> 

Q 
H 


LOQX  'Joqoioo  'AaaNIHOVW  'l«eqS  ^I'^a  'OS    on 


•uoBpJ'oqoia  'S  'T  -^q  poinqmaoo 


s^ 

*N' 

^ 

Cii--N 

^vMx 

5«-N 

•ti\>N 

CllA 

s 

lA) 

-t*!.. 

C6 

^^ 

Oo^-v 

'N 

i 

•Tv 

^ 

<».N 

-fWNVw 

^ 

1 

as 

r- 

1^ 

r^ 

h 

r«>. 

§"0 

§!<>. 

(b 

1 

«»(„ 

§iW 

-<»« 

§1^ 

to 

*c.- 

§ibi 

§!<>, 

^ 

^\ 

t\) 

C(j\v« 

fo 

&j^N 

5; 

f.^. 

®no 

Nil-, 

^ 

§110 

§15; 

SiKO 

§ 

1^^^ 

<« 

^^. 

<*<^ 

^ 

I 


>>^  i> 


I 


■:^Xv////////A 


^ 

C«-N 

•*k*« 

^1 

^ 

^1 

Si. 

r<s 

^ 

^ 

i^^ 

S'^  K 

"1^0 

^;5  Q 

§; 

^ 

^ 

^ 

Q 

0 

^" 

0 

li 

Q 

§.t5 

^ 

Y'z-^-X—^-- 


Cj— -^ 


N 

■a 

''I 

■fe 

"(n 

^1 

•ti 

>&> 

^v. 

i> 

<3^ 

<.! 

<^. 

t3 

^ 

^^^N 

■*k\<1 

cj;- 

V. 

(»■-< 

0 

■Sc-, 

,5;. 

'^ 

N 

*>■>- 

Q>\<>. 

r«K 

~>1 

tSl^ 

^^ 

i\) 

^ 

c^. 

^ 

h3 

I— ( 

ft) 
O 

> 
CQ 

!> 

a 

a 
t> 
2; 
o 
ft) 

S) 
CQ 


)VTA  SHEET. 


iMdttd.    Payment  will  be  made  for  all  accepted  matter. 


ThI*  data  aheet  la  made  up  ao  aa  to  be  readily  bound.  It  may  be  cut  Into  four 
•ectloaa,  6xU  laches  In  al/e,  and  bound  Into  note-book  form  for  convenient  re- 
ference, by  means  of  ataplea  Inserted  Into  holes  punched  ut  points  Indicated. 


OS 

m 
o 

K 
Q 

< 
m 

o 


>0 

<4) 

6  -^ 

.5 

C5^ 

.1 

^0 

il;^ 

.! 

o 

? 

•«s 

5: 


/- 


i-._o 


k-^-H 


0: 

<\1 

-■■» 
•^ 

■ill*; 
1^ 

T 

s 

--CJ' 

^S- 

■0 

^l!$ 

"e?* 

«> 

-^ 

5i 

-^ 

t5 

MX) 

^ 

NO, 

MO 

^ 

'^ 

•^^ 

-f 

XV^ 

5^ 

!5 

.^ 

^ 

S3 

S3 

1 

M 

^ 

■?* 

><) 

>s> 

rv 

«o 

0^ 

5 

sy 

5^ 

^1 

<i: 

^^ 

-sj- 

.^ 

■<fR) 
>3 

> 

«0 

-^N 

<H 

-^ 

.^ 

T 

!5 

5; 

^^ 

^^ 

"WJ- 

SI 

^ 

><) 

-i"- 

-^ 

T 

> 

1^ 

5 

1 

^)- 

T 

s 

^ 

K 

<<) 

0) 

§ 

tVl 

5!5 

i 

i 

^iw 
V 

<\) 

t\j 

i\j 

M 

";?•' 

N 

K 

•*^j- 

"I'jt- 

"IX't 

Mn'J- 

»>«■ 

•^\^f 

",\* 

^N^ 

■s. 

V, 

\ 

V. 

^ 

K.\t^3 

N\<*3 

K\<Q 

KN-K) 

ls\"<) 

KSX3 

KV<0 

s-v"^ 

\ 

•V 

^ 

■N^ 

Q 

►«<(■ 

»,V> 

H,* 

>^\'* 

»,\^ 

Kl'W 

NV> 

.,* 

KS^ 

KS^ 

i~.\«i 

KS<0 

u 

Mi§ 

"«!§ 

")l!§ 

-\>»- 

-•s- 

v-NXJ. 

-•s- 

-s'^ 

^l!^ 

*<)l§ 

><)l§ 

1<H§ 

05  ^^ 

^t 

.^^ 

"^ 

>s> 

N 

00 

0) 

Ci 

5^ 

Contributed  by  L,  S    B'chardson. 


No.  SO,  Data  Sheet,  MACHINERY,  October,  1907. 


< 

Q 

< 
02 

PM 

0 
o 

(U 

P^ 


Defa//  of 

S(/e  80/t 

Snd 


-->\Df- 


■-^Dy- 


<.S-. 


ff iff/if  /-/and  Tf7read 
—Jam  Nuf" 


Commercial 
Turnbuck/e 


*  ^''-leff  Hand  Thread 


Size  of 

Rod  (Dl 

B 

H 

R 

3, 

4 

1 

I 

1 

^1 

/| 

4 

/ 

4 

4 

'k 

Horizontal    Type 


All  dimens/or7s  /n  /ncf?es 


Vertical  Type 


The  size  of  fhe  rod  is  determirjed  bi/  fhe  size  of  the  pipe. 

See  tables  11  and  JII. 

The  size  ofl-he  beam  c/arnp  is  determined  iit/ttie  s/ze  of 

fhe  beam  and  the  size  ofttie  rod.  See  fab/e  I.  _ 

For  the  t^ertical  type  make  the  totyer  rod  /S  inches  long 

trifh  left  hand  ttiread.      Tttese  can  be  made  tip  in  lots 

and  be  carried  in  stock. 

Upper  rod  to  hak'e  right  liand  thread  and  one  jam  r7t/f. 

Determine  lengtti  of  rod  in  field. 

Use  commercial  turnbuc/fles. 

rigure  clearance  betyveen  opper  and  lotver  roc/s  as 

aboct  3  inches . 

ffads  are  not  upset  at  ends.   MaKe  fhroads  S  inches  long. 

Horizontal  type  rods  to  tiafe  4-  nuts  each, 

right  hand  thread.    Determine  length  of  rod  in  field. 
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VANADIUM  STEEL.* 


THE  CHARACTERISTICS  OF  A  NEW  STEEL  FOR  MACHINE  CONSTRUCTION. 


AMONC!  the  niaii.v  now  alloy  steels  which  have  been 
brought  out  in  the  last  few  years,  the  vanadium  steels 
are  probably  the  latest  addition  which  steel  makers 
have  adopted,  and  this  has  been  done  after  niany  experiments 
had  been  made.  This  steel,  in  many  different  percentages  of 
alloy,  has  been  siven  numerous  tests  of  many  different  char- 
acters in  order  to  determine  the  qualities  of  the  steel  and  its 
action  when  submitted  to  the  various  strains  and  stresses  it 
is  liable  to  meet  when  put  into  actual  use.  These  tests  would 
seem  to  place  it  in  the  front  rank  of  high-grade  alloy  steels, 
although  it  will  be,  after  all,  the  actual  use  of  it  for  the  mov- 
ing parts  of  machinery  and  other  purposes  that  will  demon- 
strate to  a  certainty  its  wearing  qualities,  as  well  as  its  ability 
to  withstand  strains  and  stresses. 


Pig.  1.  Carbon  Axle  Steel,  mag- 
nified 350  Diameters.  Heat  Treat- 
ment, Normal. 


Pig.  2.  Nickel  Asle  Steel,  magni- 
fied 350  Diameters.  Heat  Treat- 
ment, Normal. 


LAKE.t 

strains  applied  in  a  totally  different  manner  to  tliat  under 
which  it  was  tested  by  simply  pulling  a  bar  until  it  broke. 

In  machine  construction,  those  parts  which  arc  liable  to 
failure  while  in  use  require  high  dynamic  qualities,  that  is, 
resistance  to  repeated  stresses,  alternating  stresses,  simple 
repeated,  or  alternating  impacts,  and  fatigue,  the  latter  being 
the  outward  and  visible  sign  of  the  inter-molecular  vibratory 
deterioration. 

Thus  a  new  field  is  being  opened  out,  and  while  vanadium 
affects  steel  In  a  manner  that  tends  to  increase  the  static 
strengths  of  other  alloys.  It  also  raises  the  dynamic  proper- 
ties to  an  extent  that  is  not  thought  of  in  other  alloys.  It 
is  here  that  vanadium  gives  an  added  value  to  the  high 
grade  alloy  steels. 


Fig.  4.  Vanadium  Axle  Steel, 
magniHed  350  Diameters.  Heat 
Treatment,  Normal. 


Fig.  3.  Vanadium  Axle  Steel, 
magnified  350  Diameters.  Heat 
Treatment,  Nornnal. 


Fig.  5.  Vanadium  Crank-shaft 
Steel,  magnified  350  Diameters. 
Heat  Treatment:  Quenched  from 
1650  deg.  P.  and  Annealed  at  lOOO 
deg.  F.  for  one  hour. 


Fig.  6.  Vanadium  Crank-shaft 
Steel,  magnified  and  Treated  same 
as  Sample  in  Pig.  6. 


Fig.  7.  Vanadium  Mesh-gear 
Steel,  magnified  350  Diameters. 
Heat  Treatment:  Quenched  from 
1750  deg.  F.  in  Lard  Oil ;  Annealed 
at  675  deg.  F.  for  one-half  hour  in 
Lead  Bath ;  Cooled  in  Air. 


Pig.  8.  Vanadium  Mesh-gear 
steel,  magnified  and  Treated  the 
same  as  Sample  in  Fig.  7.  In  both 
samples  Undecomposed  Marteneite 
is  noticeable. 


As  manufacturers  are  beginning  to  use  this  steel  for  dif- 
ferent purposes,  the  positive  proof  will  be  forthcoming  in  the 
very  near  future,  if  it  has  not  already  been  obtained  by  those 
who  are  using  it. 

The  mechanical  engineers  of  the  present  day  have  been 
forced  to  become  better  metallurgists  than  they  ever  were  in 
the  past,  in  order  to  intelligently  design  high-grade  machinery, 
as  the,  so-called,  mysterious  failures  of  steels  are  becoming 
more  numerous  and  more  pronounced  every  day. 

These,  so-called,  mysterious  failures  of  steel,  which  occur 
in  high-grade  alloys  the  same  as  in  the  Bessemer  steel  rails, 
although  not  as  frequently,  have  proven  to  the  engineers  of 
to-day  that  the  old  custom  of  judging  a  steel  by  its  resistance 
to  static  load,  and  the  amount  it  would  stretch  under  that 
load,  is  not  always  to  be  depended  on. 

The    uses    to    which    steel    is    put    call    upon    it    to    resist 

*  For  addiUfninI  Inl'nriiuil liiii  ri'^ai'dinj^  lfi<^  maiinfiictvirc  jiiid  cliar- 
actorlKllfs  1)1'  IIUh  anil  kinilri'il  sleds,  sec  tlii'  arlliic  in  tlio  Soptcmber, 
1007,  issue  {>(  .M,\rii  i.\i:in' :  Nickel  Steel,  antl  [n'evious  articles 
referred   in   In    He-  same   Issue. 

t  Address:     III    (.'raiio   St.,   Detroit,  Midi. 


Some  recent  tests  of  armor  plate,  made  by  the  United  States- 
Government,  give  an  illustration  of  this.  In  the  past  it  has 
been  the  custom  to  make  armor  plate  as  hard  as  possible, 
and"  at  the  same  time  retain  a  high  degree  of  strength.  For 
this  reason  chromium  was  used  as  the  principal  alloy,  and.' 
in  many  cases  the  only  alloy,  as  it  gave  steel  a  hardness 
that  is  not  obtainable  with  any  other.  In  the  recent  test 
spoken  of,  a  vanadium-chrome  steel  was  used  with  a  hard 
outer  shell  and  a  very  soft  core,  similar  to  the  condition  ob- 
tained by  carbonizing.  The  result  was  that  it  withstood  a 
much  higher  lest  of  the  impact  blows  delivered  by  the  shots 
from  a  gun  than  the  formerly  used  hard  steels. 

Vanadium  acts  as  a  physic  on  the  other  elements  and  is  a 
very  powerful  medicine,  as  very  small  percentages  give  the 
desired  results;  but  if  used  in  too  large  a  percentage  it  will 
dynamically  poison  the  metal.  Sometimes  the  vanadium  will 
perform  its  mission  properly  and  physic  through  the  metal, 
leaving  but  a  trace  to  show  on  analyzing  the  stool,  but  In 
the  majority   of   instances   it  stays   in   the   metal.     Vaiiiidlnm 
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steel  is  the  most  difficult  of  all  the  alloy  steels  for  the  chem- 
ist to  get  a  correct  analysis  of. 

Vanadium  has  the  property  of  elusiveness  to  a  very  marked 
degree,  and  must  be  handled  by  the  steel  maker  very  care- 
fully in  order  to  get  the  necessary  results.  It  is,  therefore. 
marketed  in  the  form  of  ferro-vanadium  in  the  proportions 
of  about  two  parts  of  iron  to  one  part  vanadium.  For  ma- 
chinery purposes  it  is  generally  alloyed  with  steel  in  per- 
centages of  from  0.10  to  0.30  per  cent,  but  It  has  been  tried 
as  a  tool  steel  with  as  high  as  3  per  cent,  and  when  this 
was  compared  with  a  3  per  cent  tungsten  tool  steel  by  cutting 


Pigr.    9.     Axle    Steel    Samples    shopping   Difference   in  Physical  Qualities 
Lengrth,  52  inches;  Depth.  2  inches;  "Width,   11-2  inch;  Thickness  of  Flanges.- 
3-16  inch  at  Edge,  3-8  inch  at  Web;  Thickness  of  Web,  3-16  inch. 

a  chilled  white  iron  plate,  and  then  collecting  and  weighing 
the  cuttings,  the  vanadium  tool  steel  was  found  to  excel  the 
tungsten  tool  steel  by  25  per  cent.  It  is  used  in  manufac- 
turing a  tool  steel  by  one  steel  maker,  in  this  country,  who  ■ 
uses  vanadium  in  a  small  percentage,  tungsten  in  a  large 
percentage,  chromium  in  a  small  percentage,  and  a  few  other 
ingredients  in  small  percentages,  and  the  tests  given  this  steel 
show  that  it  excels  other  tool  steels  by  from  10  to  20  per  cent 
in  their  cutting  qualities. 

Vanadium  is  not  like  nickel,  chromium,  manganese  and 
other  mineral  elements  used  in  high-grade  steel  making,  as'  it 
contains  within  itself  no  virtues  but  in  its  action  as  a  physic 
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Pig.  lO.    Chart  taken  on  Olsen  Testing  Machine.    Test  Bar,  1-5  square  inch 
Section.    Figures  should  be  multiplied  by  5. 

on  the  other  elements.  It  imparts  some  very  desirable  prop- 
erties, hence  its  most  successful  application  lies  in  the  direc- 
tion of  the  quaternary  steels  such  as  chrome-vanadium  or 
nickel-vanadium  In  a  technical  sense  it  retards  the  segre- 
gation of  the  carbides,  thereby  producing  in  steel  a  high 
degree  of  homogeneity  and  a  grain  of  great  uniformity  and 
fine  texture.  This  is  best  shown  by  the  series  of  micro- 
photographs  Figs,  1  to  8,  which  are  magnified  350  diameters. 
One  of  these  shows  the  ordinary  carbon  steel,  another  nickel 
steel  axle  stock,  and  the  others  vanadium-chrome  steel  under 
different  degrees  of  heat  treatment 


These  photographs  were  furnished  the  writer  by  the  Ford 
Motor  Co.,  Detroit,  Mich.,  from  a  special  heat  of  50  tons 
which  it  had  rolled  for  its  own  use.  This  steel  is  being  used 
on  all  the  automobiles  built  by  the  company. 


Fig.  11.    Test  Bar,  1-2  inch  Diameter.    Heat  Treated  for  Mesh-gears. 
Star  Fracture. 

In  retarding  the  segregation  of  the  carbides,  vanadium 
renders  steel  susceptible  to  great  improvements  by  heat 
treatment  or  tempering,  and  in  this  manner  the  steel  can  be 
prepared  to  resist  wear  and  erosion.  It  also  renders  possible 
the  natural  formation  of  the  "sorbitic"  structure  which  is 
necessary  in  metals  which  have  to  withstand  wear  and 
erosion. 

Vanadium  steel  also  has  self-lubricating  properties  to  a 
greater  extent  than  other  high-grade  steels,  hence  it  is  more 


Fig.  12.    Test  Bar,  1-2  inch  Diameter  Vanadium  Axle  Steel.    Star  Fracture. 

valuable  for  shafts  running  in  parallel  bearings  and  for 
gears.  It  also  produces  soundness  mechanically  as  well  as 
chemically  and  toughens  the  steel,  thus  conferring  great 
powers  of  resistance  to  torsional  rupture. 

Chromium  gives  to  steel  a  brittle  hardness  which  makes  it 
very  difficult  to  forge,  machine  or  work,  but  vanadium,  when 
added  to  chrome-steel,  reduces  this  brittle  hardness  to  such 
an  extent  that  it  can  be  machined  as  readily  as  a  0.40  per 
cent  carbon  steel,  and  it  forges  so  much  more  easily  that 
the  Ford   front  axle — shown   twisted   in   Fig.   9 — which   is  52 


Fig.  13.    Test  Bar,  1-2  inch  Diameter,  Vanadium  Crank-shaft  Steel. 
Star  Fracture, 

inches  long,  2  inches  deep,  of  I-beam  section,  with  the  web 
only  3/16  inch  thick,  is  being  forged  in  three  heats.  The 
first  heat  is  used  to  forge  the  straight  I-beam  part;  the 
second  heat  is  used  to  forge  the  arm  for  the  steering-rod 
connection  and  the  projections  for  the  steering  pivot,  on  one 
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end,  while  tUo  tliinl  lioat  Is  required  to  forgo  tlio  same  on 
the  other  end  of  the  axle.  Automobile  axles  of  similar  de- 
sign, when  forged  out  of  chrome-nickel  steel,  require  from  15 
to  20  heats  to  give  them  the  proper  shape,  and  even  then 
the  dies  give  a  great  deal  of  trouble. 

For   these    reasons    the    nickel   or   chrome-nickel    axles   are 


vanaillinu-ihrome  steels.  Tlie  figures  for  tills  chart  read  as 
in  Table  I. 

.1  Is  a  O.OG  per  cent  carbon  steel,  heat  treated.  B  is  a  0.07 
per  cent  nickel  steel,  heat  treated.  The  others  are  all  taken 
from  the  same  bar  of  vanadium  steel  and  subjected  to  dif- 
ferent degrees  of  heat  treatment.  F  merely  shows  the  ulti- 
mate strength. 

Vanadium  steel  can  also  be  given  a  wide  range  of  strengths 
together  with  hardness  or  softness  by  properly  heat  treating. 
This  Is  best  shown  by  the  accompanying  Table  II.  of  test  bars 
which  were  pulled  on  an  Olsen  testing  machine  by  the  Ford 
Motor  Co.  especially  for  the  writer.  The  test  bars  were  all 
made  out  of  one  bar  of  steel. 


''/:^  i'.: 


Pig:.  14.    Teat  Bar.  1-2  inch  Diameter.  Vanadium  Crank-shaft  Steel. 
Cup  Fracture. 

usually    forged   in    two   halves,    and   welded    together   in    the 
center  by  the  electric  welding  process. 

Vanadium,   by  reducing   the   brittle  hardness   of   chromium 
and   rendering  steel   very   homogeneous,  makes   it  capable   of 

TABLE  I. 


Tensile  Strength 

Elastic  Limit 

1  Eloneration 

Reduction 

Specimen. 

in  pounds 

in  pounds 

in  2  inches, 

of  Area, 

per  square  inch. 

per  square  inch. 

per  cent. 

percent. 

A 

83,500 

50,000 

30 

66. 

B 

116,000 

90,000 

31 

71 

C 

165.000 

147,000 

11 

61 

D 

165,000 

147,000 

16 

59 

E 

300,000 

185,000 

11 

56 

F 

228,375 

338,375 

G 

198,7.50 

190,000 

9 

34 

being  machined  as  easily  as  ordinary  carbon  steel,  that  Is, 
running  at  the  same-  speed  and  using  high-speed  tools.  The 
Ford  Motor  Co.  says:     "Thus  we  find  in  actual  practice  that 


Fig.  15.    Heat  Treatment  Furnace,  electricaUy  heated. 

Specimens  1  and  2  are  in  their  softest  condition;  specimen  3 
is  in  the  condition  of  an  axle;  specimens  4  and  5  are  in  the 
crank-shaft  condition;  and  specimen  6  is  in  a  mesh  gear 
condition. 

Other  tests  have  shown  much  higher  strengths,  but  the 
remarkable  features  of  these  tests  are  the  way  the  elastic 
limit  has  been  brought  up  nearly  to  the  tensile  strength,  and 
the  high  reduction  of  area. 


Flg:3.  16,  IT  and  18.    Alternatlner  Impact  Machine. 


vanadium  steel  costs  no  more  than  ordinary  carbon  steel 
and  vastly  less  than  nickel,  because  of  the  saving  in  machin- 
ing, forging  and  tempering,  and  the  greater  accuracy  we  are 
able  to  obtain,  owing  to  uniformity  of  metal  and  the  lighter 
weight  of  metal  we  are  capable  of  using,  owing  to  its  great 
strength." 

TABLE  II. 


Figs.  11,  12,  13,  and  14,  which  are  photographs  of  four  of 
these  bars,  will  more  clearly  show  the  reduction  as  well  as 
the  almost  perfect  breaks. 

TABLE  III. 


Tensile  Strength 

Elastic  Limit 

Elongation 

Reduction 

Specimen. 

in  pounds 

in  pounds 

in  8  inches, 

of  Area, 

per  square  inch. 

per  square  inch. 

per  cent. 

per  cent. 

1 

88,000 

64,500 

29 

59 

3 

98.750 

67,500 

35 

77 

3 

137.500 

110,000 

14 

59 

4 

147.000 

140,750 

17 

57 

5 

165,000 

1.55,000 

16 

55 

6 

176,,500 

175,000 

7 

37 

Fig.  9  shows  the  comparative  amounts  of  torsion  which 
vanadium  and  some  other  steels  will  stand  by  twisting.  Fig. 
10   sliows    the   comparative   strengths   of   carbon,    nickel    and 


Kind  of  Steel. 

Pendulum 
Impact, 
Foot- 
pounds. 

Alternating 

Impact, 

Number  of 

Stresses. 

Falling 

WeiKlit  on 

Notched 

Bar, 

Number  of 

Blows. 

Rotary 
Vibrations, 
Number  of 
Revolu- 
tions. 

Carbon  axle  stock  .  . 

Nickel  axle  stock. . . 

Vanadium  axle 
stock 

Vanadium  crank- 
shaft stock 

Vanadium  mesh 
gear  stock 

13.3 
14.0 

lfi.5 

13.0 
6.0 

960 

800 

3700 
1850 

800 

25 
35 

69 

76 

6.300 
10.000 

67,500 

Fig.  15  shows  the  furnace  which  was  used  In  treating  the 
steels  in  Table  H.    To  it  was  attached  a  pyrometer,  whicli  wna 


C8 


MACHINERY. 


October,  1907 


fastened  to  the  wall  above,  and  therefore  does  not  show  in 
the  cut,  hut  the  wire  at  the  back  leads  to  it.  With  this  it 
was  possible  to  regulate  the  heat  to  the  exact  degree  required 
for  obtaining  the  heat  treatment  wanted  for  each  specimen. 

AVhile  the  static  strengths  before  stated  are  and  can  be  made 
the  equal  of  almost  any  alloy  steel,  it  is  in  the  dynamics 
that  vanadium  steel  excels  all  others,  and  these  are  becoming 
more  and  more  the  real  tests  of  steel  for  use  in  moving 
machiner\'  or  where  strains  other  than  a  direct  pull  are  put 
upon  it. 

The  dynamics  of  vanadium  steel  as  compared  with  carbon 
and  nickel  steel  are  shown  by  the  tests  given  in  the  accom- 
panying Table  III.  These  tests  were  made  with  a  bar  %  inch 
in  diameter. 

These  tests  have  given  the  present  day  engineer  something 
tangible  on  which  to  base  the  size,  shape  and  strength  in 
designing  parts  for  machinery  which  has  to  withstand  great 
strains.  In  the  past  the  engineer  was  contented  if  he  knew 
the  static  strengths  were  high,  but  these,  in  reality,  were  but 
about  15  per  cent  of  his  requirements,  and  having  'made  sure 
of  these,  he  hoped  that  in  some  way  he  had  acquired  the 
other  85  per  cent. 

At  the  present  time,  however,  by  submitting  his  steels  to 
the  dynamic  tests,  he  no  longer  hopes,  but  knows,  what  his 
steel  will  stand  under  all  kinds  of  conditions  and  strains. 
and  is  therefore  enabled  to  do  his  designing  with  much  more 
assurance  and  knowledge  of  what  the  different  parts  will 
require. 

Figs.  IG,  17  and  18  show  the  machine  on  which  the  alter- 
nating impact  tests  were  made,  the  first  two  showing  it  in 
Its  extreme  position  at  each  end,  and  the  third  showing  it 
while  in  motion. 

*     *     * 

EFFECT  OF  MOISTURE  ON  WOOD. 

The  Forest  Service  of  the  U.  S.  Department  of  Agriculture 
has  just  issued  a  publication  entitled  "The  Strength  of  Wood 
as  Influenced  by  Moisture,"  in  which  is  shown  the  strength 
of  representative  woods  in  all  the  degrees  of  moisture,  from 
the  green  state  to  absolute  dr.vness,  and  the  effects  of  resoak- 
ing.  By  different  methods  of  seasoning,  two  pieces  of  the 
same  stick  may  be  given  very  different  degrees  of  strength. 

Wood,  in  its  green  state,  contains  moisture  in  the  pores  of 
the  cells,  like  honey  in  a  comb,  and  also  in  the  substance  of 
the  cell  walls.  As  seasoning  begins,  the  moisture  in  the 
pores  is  first  evaporated.  This  lessens  the  weight  of  the 
wood,  but  does  not  affect  its  strength.  It  is  not  until  the 
moisture  in  the  substance  of  the  cell  walls  is  drawn  upon, 
that  the  strength  of  the  wood  begins  to  increase.  Scientific- 
ally, this  point  is  known  as  the  "fiber-saturation  ixiint." 
From  this  condition  to  that 'of  absolute  dryness  the  gain  in 
the  strength  of  wood  is  somewhat  remarkable.  In  the  case 
of  spruce,  the  strength  is  multiplied  four  times;  indeed, 
spruce,  in  small  sizes,  thoroughly  dried  in  an  oven,  Is  as 
strong,  weight  for  weight,  as  steel.  Even  after  the  reabsorp- 
tion  of  moisture,  when  the  wood  is  again  exposed  to  the  air, 
the  strength  of  the  sticks  is  still  from  50  to  150  per  cent 
greater  than  when  it  was  green.  When,  in  drying,  the  fiber- 
saturation  point  is  passed,  the  strength  of  wood  increases  as 
drying  progresses,  in  accordance  with  a  definite  law.  and  this 
law  can  be  used  to  calculate,  from  the  strength  of  a  stick  at 
one  degree  of  moisture,  what  its  strength  will  be  at  any  other 
degree. 

Maniffacturers,  engineers,  and  builders  need  to  know  not 
only  the  strength,  but  the  weakness,  of  the  materials  they 
use,  and  for  this  reason  they  are  quite  as  much  interested 
in  knowing  how  timbers  are  weakened  by  knots,  checks,  cross- 
grain,  and  other  defects,  as  they  are  in  knowing  how  they 
are  affected  by  moisture.  It  is  obvious  that  where  timbers 
are  certain  to  be  weakened  by  excessive  moisture  they  will 
have  to  be  used  in  larger  sizes,  for  safety.  So  far.  engineers 
of  timber  tests,  while  showing  that  small  pieces  gain 
greatly  in  strength,  do  not  advise  counting  on  the  same 
results  in  the  seasoning  of  large  timbers,  owing  to  the  fact 
that  the  large  timbers  usually  found  in  the  market  have 
defects  which  are  sure  to  counterbalance  the  gain  from 
seasoning. 


MATERIALS  FOR  CONTROL  OF  SUPERHEATED 
STEAM.* 

Since  the  introduction  of  superheated  steam  as  a  large  factor 
in  economy  in  stationary  power  plant  use,  the  question  of 
what  type  of  material  is  best  for  the  proper  controlling  of 
the  resulting  high  temperatures  has  caused  a  great  deal  of  in- 
vestigation and  interest.  This  article  treats  particularly  of 
what  might  be  called  in  a  general  way  piping  systems,  which 
systems  are  made  up  of  pipe,  fittings,  valves,  and  the  neces- 
sary details  connected  therewith,  such  as  joints,  gaskets,  etc., 
and  are  taken  up  separately. 

Pipe. 

There  can  be  little  question  as  to  the  matter  of  pipe  except 
quality.  Of  course,  welded  wrought  iron  or  steel  pipe  is  suc- 
cessful, but  the  difference  in  the  quality  of  pipe  is  very  ma- 
terial. As  in  nearly  all  instances  in  a  superheated  steam  sta- 
tion the  old  fashioned  screwed  joint  is  not  satisfactory,  it  is 
necessary  to  do  what  is  termed  "work"  the  pipe — that  is,  weld, 
van  Stone,  etc. — to  make  either  a  welded,  van  Stone,  or  other 
joint  of  the  same  general  description.  In  the  cut  is  shown 
what  is  known  as  a  van  Stone  joint.  For  this  work  the  pipe 
made  from  open  hearth  steel  is  by  far  the  best  for  manu- 
facturing reasons,  because  it  can  be  properly  "worked,"  there 
being  less  carbon,  and  the  quality  is  much  more  uniform. 
Bessemer  steel  pipe  will  very  often  act  in  a  satisfactory  man- 
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nrr,  but  one  is  never  sure  that  Bessemer  will  run  even,  and. 
therefore,  troubles  may  result.  It  is  practically  impossible  to 
"work"  wrought  iron  pipe.  In  making  what  is  known  as  a 
van  Stone  joint,  the  pipe  is  nearly  sure  to  split  very  badly, 
not  only  at  the  weld,  but  all  around  its  outer  circumference. 

Nearly  opposite  qualities  from  those  used  for  getting  good 
results  from  "working"  pipe  are  required  for  threading.  A 
good  quality  of  wrought  iron  will  cut  and  thread  more  easily 
with  standard  pipe  machines  and  standard  dies  than  a  steel 
pipe,  and  a  Bessemer  steel  pipe  will  thread  much  more  easily 
with  standard  dies  than  open  hearth.  A  great  many  manu- 
facturers have  difliculties  in  threading  open  hearth  steel  pipe, 
for  the  reason  that  they  set  the  dies  exactly  the  same  as  if 
they  were  cutting  other  qualities.  This  causes  ripping  of 
threads,  etc.  The  die  in  a  pipe  machine  should  be  set  at  a 
greater  angle  with  the  radius  of  the  pipe,  passing  through  the 
point  of  contact  of  the  die,  for  soft  steel  than  it  would  be  for 
other  kinds,  and  this  in  itself  will  very  often  eliminate  great 
troubles  in  this  line. 

The  ordinary  commercial  pipe  will  stand  more  pressure  than' 
the  average  person  believes.  A  standard  1-inch  piece  of  welded 
pipe  will  usually  not  break  under  1,600  pounds  per  square 
inch  hydraulic  pressure.  Full  weight  pipe  is  suitable  for  any 
temperature    and    any   working    pressure    up    to    225    or    250 

*  Paper  b.v  M.  W.  Kellogg,  read  before  tbe  American  Society  of 
Mechanical  Engineers,   May  Meeting.  1907. 


Ootubor,  1907. 


MAClllNEliY. 


(i'.» 


pouiuls.  as  long  as  It  Is  not  ttilnnril  at  any  iiolnl   hy  cutting 

and  thicadlng. 

Fittings. 

The  (lesijiiis  nf  littiugs  as  gencially  niiuiul'acturt'd  lor  diiroi'- 
ont  puiposes  are,  in  a  seneral  way,  satisfaotory,  willi  the 
one  exception  that  very  tew  manufacturers  on  their  standard 
articles  include  what  is  known  as  the  "long  flllet"  between  the 
body  of  the  fitting  and  the  flange.  This  is  a  very  desirable 
point,  due  to  the  fact  that  at  this  place  there  is  the  greatest 
strain  from  shrinkage  in  the  molds,  which  also  tends  to  de- 
volo]i  porous  spots.  Most  large  users  of  this  type  of  material 
have  learned  this  thoroughly,  and  design  tlieir  fittings  accord- 
ingly. The  quality  of  the  material  in-  fittings,  however,  is  a 
very  Important  thing  in  connection  with  superucatea  steam. 

The  latest  practice  is  to  do  away  with  fittings  entirely  on 
high  pressure  steam  lines,  and  put  what  are  known  as  "noz- 
zles" on  the  piping  itself.  This  is  accomplished  by  welding 
wrought  steel  pipe  on  the  side  of  another  section,  so  as  to 
accomplish  the  same  result  as  a  fitting.  In  this  way  rolled 
or  cast  steel  flanges  aiid  a  van  Stone  or  welded  joint  can  be 
used.     This  method  has  three  distinct  advantages,  to  wit: 

a.  The   quality    of    the    metal    used,    for    reasons    explained 

hereafter,   when   the   subject   of   the   effect   of   heat  on 
metals  is  taken  up. 

b.  The  lightening  of  the  entire  work. 

'c.  The  doing  away  with  a  great  many  joints. 

As  a  general  average,  at  least  50  per  cent  of  the  joints  can 
be  left  out,  and  sometimes  this  proportion  runs  up  as  high  as 
60  or  70  per  cent,  according  to  the  layout  of  the  system.  If 
this  method  is  employed,  substantial  welds  must  be  made,  not 
only  to  stand  the  pressure  required,  but  also  the  strain. 

Valves. 
It  is  important  to  have  a  good  design  of  valve.  In  general, 
nearly  any  of  the  designs  made  by  the  best  manufactur- 
ers are  entirely  suitable;  such  as  a  broken  or  solid  wedge 
valve  of  the  ordinary  type,  under  the  condition  tliat  all  ma- 
chine work  is  done  thoroughly  and  the  quality  of  metal  used 
is  of  high  grade,  is  satisfactory  for  the  purpose  intended. 

Metals. 

As  a  rule,  different  autliorities  vary  slightly  in  their  state- 
ments as  to  what  temperatures  different  metals  will  stand  with 
good  results.  German  authorities  state  that  cast  iron  should 
not  be  used  above  4S0  degrees  F.  Other  authorities  allow  us  to 
go  as  high  as  575  degrees  F.  Above  these  temperatures,  in  cast 
iron,  the  limit  of  elasticity  is  reached  with  a  pressure  varying 
from  140  to  175  pounds.  Under  such  conditions  the  material 
is  strained  and  does  not  resume  its  former  shape,  and  eventu- 
ally shows  surface  cracks,  which  continue  to  grow.  These 
temperatures  and  pressures  also  lead  in  time  to  a  shrinkage 
of  all  parts,  and  to  a  structural  alteration  of  the  metal,  which 
results  in  lealiages  in  valves  at  the  seatings.  Therefore,  it 
would  seem  that  iron  castings  are  not  suitable  for  either  fit- 
tings or  valves  to  be  used  in  any  superheated  steam  work. 

The  only  adaptable  metal  is  cast  steel.  Results  of  tests  on 
this  metal  for  the  effect  of  temperature  are  such  that  at  572 
degrees  F.,  the  reduction  in  breaking  strength  only  amounts 
to  about  1.1  per  cent,  and  at  752  degrees  F.  to  about  7.8  per 
cent.  Therefore,  it  seems  that  this  metal  is  practically  capable 
of  withstanding  all  pressures  and  temperatures  up  to  at  least 
800  degrees  F.,  witnout  showing  any  appreciable  weakness. 

The  influence  of  high  temperatures  on  bronze,  etc.,  is  very 
material.  At  ordinary  temperatures  this  metal  has  a  break- 
ing strength  of  about  34,100  pounds  per  square  inch  and  an 
elongation  of  36  per  cent.  At  572  degrees  F.  the  breaking 
strength  falls  to  about  19,500  pounds  per  square  inch  and  the 
elongation  to  11.5  per  cent.  At  662  degrees  F.,  which  is  quite 
a  common  temperature,  as  the  steam  leaves  the  superheaters, 
the  breaking  strength  of  bronze  only  amounts  to  12,200  pounds 
per  square  inch  and  the  elongation  at  the  breaking  point  is 
only  approximately  1%  per  cent.  This  seems  to  eliminate 
entirely  brass  or  bronze  of  ordinary  composition  for  use  with 
highly  superheated  steam. 

The  effect  of  temperature  on  nickel  is  very  similar  to  that 
on  cast  steel,  and  In  consequence  this  material  is  very  suitable 
for  use  in  connection  with  highly  superheated  steam.  Even 
neglecting  the  siieeial   q\irilily  of  nickel   seatings,  on  account 


of  the  great  toughness  of  this  metal  and  the  methods  which 
can  be  used  for  securing  rings  of  this  substance  to  the  valves 
and  conical  surfaces,  It  has  the  si)eclal  advantage  of  having 
the  coefficient  of  contraction  and  expansion  witli  temi)erature 
almost  exactly  the  same  as  that  of  cast  steel,  so  tliat  no  slack- 
ness of  the  ring.s  occurs  and  the  valves  remain  absolutely 
steam  tight.  There  are  instances  in  which  valves  constructed 
with  nickel  seating  have  been  satisfactorily  used  with  steam 
temperatures  up  as  high  as  932  degrees  F.  Seats,  disks,  and 
bushings  made  of  brass  or  plain  bronze  do  not  retain  their 
shape. 

For  spindlts  on  sui)erheated  steam  works  nickel  steel  Is 
recommended.  Seatings  in  valves  should  not  only  be  screwed 
in,  but  also  pinned  in  addition,  using  a  fine  thread  which  is 
very  long,  to  give  a  tight  joint.  Seats  should  also  have  a 
flange  on  the  top  that  makes  a  joint  with  the  body  when 
screwed  down,  which  prevents  the  tendency  to  leak  through. 

Joints. 

It  is  generally  acknowledged  that  the  old-fashioned  screwed 
joint,  no  matter  how  well  made,  would  not  be  suitable  for 
superheated  steam  work.  This  leaves  for  discussion  two  gen- 
eral types,  viz.,  welded  joints  and  what  are  generally  known  as 
van  Stone  or  climax  joints,  that  is,  any  joint  where  the  pipe 
is  turned  over  the  face  of  the  flanges.  In  welding  a  flange  on 
a  piece  of  pipe,  great  care  must  be  taken  to  see  that  the  weld 
is  perfect,  because  of  the  unequal  thicknesses  of  the  metals  to 
be  so  welded.  If  the  weld  is  thoroughly  made,  this  type  of 
joint  is  very  good,  although  for  erection  purposes,  due  to  the 
fact  that  the  flanges  cannot  swivel,  it  does  not  equal  the 
turned-over  joint  as  mentioned  above.  The  manufacturing 
expenses  in  making  a  welded  joint  are  also  much  more  for 
the  same  type  of  work  accomplished,  on  account  of  the  neces- 
sity of  doing  all  finishing  work  after  all  rougn  work,  such  as 
welding  and  bending,  has  been  completed. 

In  regard  to  the  turned  over  or  van  Stone  joint,  the  qual- 
ity of  its  manufacture  seems  to  be  the  most  important  feature. 
This  joint  can  be  made  in  a  careless  way  where  the  pipe  is  in 
no  way  thickened  up  and  only  faced  on  the  front.  A  joint  of 
this  latter  kind  does  not  give  good  results,  principally  for  two 
reasons: 

a.  The  thinness  of  the  metal  on  the  turned-over  portion;  and 

b.  On  account  of  tne  recesses  left  between  the  back  of  the 

pipe  on  the  turned  over  portion  and  the  flange,  due  to 
the  pipe  not  being  finished  at  this  point. 

The  writer  believes,  however,  if  this  joint  is  properly  made, 
it  is  equal  to  the  welded  joint  as  a  manufactured  article,  and 
superior  to  the  welded  joint  as  an  article  for  erection. 

To  have  this  type  well  made,  the  pipe  on  the  end  should  be 
thickened  up  an  amount  sufficient  so  that  after  the  joint  is 
turned  over  there  will  be  enough  metal  left  to  face  the  turned 
over  portion  on  the  front,  on  the  outer  edge,  and  on  the  back. 
We,  of  course,  take  for  granted  that  the  flanges  are  finished  on 
the  front.  After  the  work  above  mentioned  is  done,  the  pipe 
should  be  as  thick  on  the  turned  over  portion  as  the  original 
thickness,  or  very  close  to  it.  The  point  made  of  facing  the 
turned  over  portion  of  the  pipe  on  the  back  is  an  exceedingly 
important  one,  much  more  so  than  most  people  seem  to  realize. 
In  reference  to  making  up  a  joint,  it  is  certain  that  the  face  of 
all  flanges  or  pipe  where  a  joint  shoula  be  made  ought  to  be 
given  a  fine  tool  finish  and  have  the  face  level,  and  then  a 
gasket  of  some  description  used. 

Gaskets. 

There  are  large  numbers  of  gaskets  manufactured  of  all 
types  and  descriptions.  It  is  very  hard  to  take  up  this  sub- 
ject and  be  fair  to  each  of  the  manufacturers,  for  the  reason 
that  practically  no  one  has  ever  had  experience  with  every 
type  made,  to  judge  for  himself,  and  hearsay  would  lead  us  to 
suppose  that  all  of  them  are  at  one  time  perfect  and  at  other 
limes  useless.  The  writer  has  used  many  different  types  of 
gaskets,  however,  and  has  obtained  the  best  results  with  a 
corrugated  soft  Swedish  steel  gasket  with  "Smooth-on"  ap- 
plied, and  with  the  McKlm  gasket,  which  Is  of  copper  or 
bronze  surrounding  asbestos.  The  ordinary  corrugated  copper 
gasket  is  a  very  popular  make  and  has  been  used  a  great  deal. 
On  superheated  steam,  usually  sad  results  follow.  There 
seems  to  be  some  peculiar  action  that  causes  this,  as  on  super- 
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heated  steam  lines  a  corrugated  copper  gasket  will  in  time 
pit  out  in  some  part  oi  the  flange  nearly  through  the  entire 
gasli:et. 

The  wear  of  a  gasket  depends  largely  on  the  method  of 
pulling  up  bolts  on  ilanges.  It  joints  are  pullea  up  entirely  on 
one  side  and  left  loose  on  the  other,  and  then  taken  up  on 
that  side,  trouble  with  the  gasket  is  almost  certain.  The 
bolts  should  be  taken  up  gradually  all  around  the  flange.  The 
experience  of  the  erecting  crews  on  high  class  superheated 
steam  lines  is  an  exceedingly  important  thing.  The  aver- 
age steam  fitter  is  not  suited  to  this  type  of  work.  Most  trou- 
bles can  be  eliminated  by  using  only  steam  fitters  expe- 
rienced in  the  type  of  work  under  consideration. 

*     *     * 

PHOTOGRAPHING  DRAWINGS 

Photographing  drawings  to  a  greatly  reduced  scale,  for  the 
purpose  of  record,  or  even  for  use  in  the  shop,  is  coming  to 
be  quite  common  practice  in  the  larger  manufacturing  plants. 
The  Schenectady  works  of  the  American  Locomotive  Company 
follows  this  practice  extensively  for  card  records,  and  has  a 
room  in  the  engineering  building  specially  fitted  for  the  pur- 
pose. The  standard  size  tracings  of  locomotive  erecting  "cards" 
are  about  25  x  66  inches,  and  these  are  reduced  to  S14  inches 
length,  a  6%  x  8y2-inch  plate  camera  being  used.  One  plate 
is  large  enough  for  the  reductions  of  two  tracings,  so,  for 
example,  the  side  elevation  and  cross-sections,  or  any  other 
combination  of  two  tracings  desired,  may  be  photographed  on 
the  same  plate. 

The  tracings  are  photographed  by  transmitted  light,  as 
experience  has  demonstrated  that  the  results  are  more  uni- 
form and  generally  satisfactory  than  when  photogiaphed  by 
reflected  light.  North  light  is  used,  a  large  "window"  facing 
the  north  having  been  provided.  The  window  is  double,  there 
being  two  frames,  each  carrying  a  pane  about  4  x  11  feet. 
The  frame  carrying  the  inner  pane  is  swung  on  hinges  at 
one  end,  and  a  circular  track  and  trolley  supports  the  oppo- 
site end,  this  being  necessary  because  of  the  great  weight 
and  length  of  the  frame  and  pane.  Both 
panes  are  mounted  flush  in  their  frames, 
facing  each  other,  so  that  when  the  swing- 
ing frame  is  closed  upon  the  stationary 
frame,  the  panes  are  closely  pressed  to- 
gether. 

The  tracings  are  mounted  on  the  outer 
pane  by  stickers  at  the  corners,  and  then 
the  inner  frame  is  closed  upon  it,  thereby 
pressing  the  tracing  down  flat,  holding  it 
firmly  and  without  wrinkles.  The  large 
size  of  the  "window"  permits  four  stan- 
dard tracings  to  be  mounted  at  once. 
These  may  be  the  locomotive  side  eleva- 
tion, and  cross-sections,  and  the  boiler  side 
elevation,  and  cross-sections,  thus  com- 
pressing on  two  comparatively  small  plates 
all  the  general  data  of  a  locomotive  not 
carried  on  the  specification  card. 


A  good  illustration  of  the  cost  of  selling 
goods     and     the     apparently     extravagant 
prices    that    must    be    charged    for    small 
articles  that  can  be  cheaply  made,   is  the 
safety      razor.      One      of    .  these      useful 
tools    of    a    certain    make    is    sold    for,    say    ?5,    including 
one    dozen     blades.    Extra    blades    are     sold     for     50    cents 
a  dozen.    Now,  of  course,  the  principal  part  of  any  razor  is  the 
blade,  but  here  we  have  a  dozen  blades  sold  for  one-ninth  the 
price  charged  for  the   handle  and  its   case.     Now,   while   the 
handle  is  nicely  made,  no  doubt  it  and  its  case  could  be  pro- 
duced with  some  profit  for  50  cents.    This  leaves  $4  for  profit 
and  selling  costs,  which  seems  like  a  most  exorbitant  figure. 
No    doubt    it   does   represent  a   handsome   profit,   but  not   as 
much  as  is  derived  from  the  sale  of  the  blades,  notwithstand- 
ing their  low  price.     The  reason  is  simply  that  when  a  razor 
has  been  sold,  there  is  no  further  selling  cost  of  consequence. 
Every  user  is  a  customer  for  blades  without  solicitation. 


GENERATING  A  LARGE  "WORM-WHEEL. 

In  the  December,  1904,  issue  of  Machikery  was  described  a 
machine  built  by  the  Eberhardt  Bros.  Machine  Co.  of  New- 
ark, N.  J.,  for  cutting  the  teeth  of  worm-wheels  to  the  proper 
form  without  the  use  of  a  hob.  This  machine  is  in  daily  use 
in  this  plant,  having  been  built  for  custom  work.  While  the 
principle  on  which  it  works  was  described  in  the  article 
referred  to.  it  may  be  worth  while  to  explain  it  again  in  a  few 
words. 

Fig.  1  is  a  partial  view  showing  a  worm.  A,  meshing  with  a 
worm-wheel,  B.  The  shape  of  the  tooth  of  the  worm-wheel 
should  be  the  same  as  would  be  given  to  it  by  the  worm  If  the 
wheel  were  made  of  some  plastic  material,  like  clay  or  wax. 


Fig.  1,    Section  of  Worm-wheel 
Meshing  xrith  Worm. 
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Fig.  2,    HeUcal  Path  of  Fly-tool  for 
Cutting  Worm-wheel  shewn  in  Fig  X. 


and  it  were  revolved  with  the  worm  at  the  proper  rate.  In 
usual  practice  this  form  is  obtained  by  replacing  the  worm 
with  a  hob,  having  cutting  teeth  of  the  same  shape  as  the 
worm  threads,  the  hob  being  fed  into  the  work  with  work  and 
hob  revolving  at  the  proper  speed.  This  hob  has  to  have  a 
multiplicity  of  teeth  to  give  the  same  effect  as  that  produced 
by  the  theoretical  solid  worm  on  the  clay  or  wax  wheel.  The 
way  in  which  this  same  correct  shape  can  be  formed  with 
a  single  tool  will  be  evident  from  Fig.  2.  Here  the  worm  of 
Fig.  1  shows  in  the  dotted  lines.  D,  is  a  tool  held  in  boring 
bar  C,  with  an  outline  exactly  coinciding  with  the  thread  of 
the  imaginary  worm  at  the  point  where  it  is  located.  If  the 
wheel  B  and  boring  bar  C  are  revolved  together  continuously 
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Fig,  3.    Eberhardt  Bros.  Worm-gear  Generating  Machine,  Involving  the  Principle  shown  in  Fig,  2, 

at  the  proper  rate,  with  the  tool  in  position  D„  it  is  evident 
that  it  will  cut  out  in  the  wheel  a  suitable  form  for  that 
portion  of  the  worm  with  which  it  coincides.  If  the  tool 
blade  be  shifted  to  D.,  and  be  rotated  with  the  wheel  as  before, 
it  will  evidently  at  this  point  further  shape  the  wheel  to 
agree  with  the  portion  of  the  work  with  which  it  now  coin- 
cides. The  same  may  be  said  when  the  tool  is  shifted  to  U, 
or  any  other  location  in  which  it  coincides  with  the  thread  of 
the  worm.  Evidently,  in  order  to  make  the  teeth  which  this 
tool  cuts  absolutely  match  the  worm,  it  is  only  necessary  to 
have  it  revolve  with  the  work  at  the  proper  rate  and  be 
advanced  meanwhile  helically  on  the  thread  of  the  imaginary 
worm  from  one  end  of  it  to  the  other,  so  that  it  successively 
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coincides   with    every   portion    of   the    thread    surface    of    the 
worm. 

This  Is  what  is  done  In  the  machine  shown  In  Fig.  3.  The 
cross  rail  In  the  rear  of  the  machine  carries  a  boring  bar 
witli  a  singlet)laded  tool  In  it,  shaped  to  match  the  outline 
of  tlie  worm  which  is  to  be  used  with  the  wheel.  This  s]iindle 
and  the  blanlv  are  revolved  together.  The  tool  meanwhile, 
starting  to  the  left-hand  end.  Is  fed  helically  along  in  the 
direction  of  the  thread  of  the  worm  which  it  represents.  This 
movement  is  accomplished  by  a  train  of  differential  gears 
which  shift  the  spindle  endwise  and  give  it  at  the  same  time 
a  forward  rotary  motion,  independently  of  the  train  of  gear- 
ing connecting  the  spindle  with  the  work  arbor.  For  details 
as  to  this  tlie  reader  should  refer  to  the  article  previously 
mentioned. 


FAULTS  OF  IRON  CASTINGS.— 1. 


Pig.  4.    The  Completed  Worm-gear. 

The  wheel  shown  in  place  in  the  machine  in  Fig.  3  and 
completed  in  Fig,  4  is  believed  to  be  the  largest  one  ever 
made  by  this  process,  in  this  country  at  least.  It  has  a  pitch 
diameter  of  about  7S  inches,  with  98  teeth  of  2%-inch  circu- 
lar pitch.  It  has  a  face  7%  inches  wide,  for  a  worm  10% 
Inches  outside  diameter.  The  wheel  blank  weighs  3,150 
pounds.  It  was  made  for  a  Western  contracting  firm,  and  is 
intended  for  some  form  of  machinery  used  in  the  beet  sugar 
industry. 

For  this  large  wheel,  the  work  spindle  is  not  rotated  by 
the  usual  means  provided  for  smaller  ones;  instead  a  face- 
plate drive  is  used.  As  shown,  this  face-plate  has  worm  teeth 
formed  on  its  periphery,  and  through  these  the  rotary  motion 
is  transmitted  to  the  work.  Although  this  job  is  a  large  one, 
it  does  not  tax  the  machine  to  the  utmost,  either  in  dimen- 
sional capacity  or  in  driving  power.  As  the  other  extreme  of 
its  range,  a  small  worm-wheel  shown  standing  upright  on  the 
rim  of  the  work  in  Fig.  3,  Is  interesting.  This  "wheel"  is  of 
the  kind  sometimes  used  for  spindle  drives  in  gear-cutting 
machines,  in  which  the  worm  is  considerably  larger  than  its 
mate.  This  accounts  for  its  peculiar  apjicarance.  These  two 
parts  together  indicate  the  great  range  of  usefulness  which  this 
process  of  cutting  possesses,  owing  to  the  fact  that  the  ques- 
tion of  hobs  is  not  the  determining  factor. 


The  parting  sand  used  by  the  molder  to  prevent  the  sand 
In  the  cope  and  nowei  sticking  together  is  simply  the  burned 
Band  scraped  from  the  surface  of  castings. 
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POINTS  FOR  THE  MACHINE  DESIGNER. 

PORKEST  E.  OARDULLO.' 

The  most  useful  iuid  indis- 
pensable of  all  the  materials 
with  which  the  designer  has 
10  do,  Is  cast  iron.  Of  all 
the  metals  used  in  the  con- 
struction of  machinery,  It  is 
the  cheapest.  It  is  the  one 
to  which  we  can  the  most 
readily  give  the  form  and 
proportions  which  we  desire. 
It  is,  of  all  the  common  ma- 
terials, the  most  easy  to  ma- 
chine. While  it  is  lacking  in 
strength  and  ductility,  its 
cheapness  makes  it  possible 
to  use  it  in  such  ample  quan- 
tity as  to  overcome  these  dis- 
advantages, and  in  many 
constructions  it  may  be  so  shaped  and  proportioned,  or  so  rein- 
forced by  other  materials,  as  to  make  this  lack  but  a  slight 
detriment.  It  is  therefore  a  matter  of  interest  to  the 
designer  to  learn  of  the  various  faults  to  which  this  valuable 
material  is  subject,  and  the  best  ways  in  which  they  can  he 
avoided  or  minimized. 

Causes  of  Blow-holes. 
Probably  the  one  fault  which  spoils'more  castings  than  any 
other,  is  the  result  of  an  outrush  of  gas  from  the  materials 
of  the  cores  or  the  mold,  into  the  molten  iron,  at  the  instant 
of  solidification.  If  the  solidification  of  the  iron  has  pro- 
ceeded so  far  that  the  outrushing  gas  or  steam  cannot  bubble 
through  it,  and  escape  through  the  vents  which  should  be 
provided  for  the  purpose,  it  will  be  imprisoned  in  the  sub- 
stance of  the  casting,  forming  one  or  more  holes,  according 
to  the  special  shape  of  the  casting,  and  the  quantity  of  the 
escaping  gas.  These  holes,  which  are  known  as  blow-holes, 
may  not  be  apparent  on  the  outside,  and  quite  often  occur 
in  such  a  location  that  they  do  no  particular  harm,  but  it  is 
more  often  the  case  that  they  occur  at  some  point  where 
they  become  apparent  when  the  metal  is  being  cleaned,  or 
where  their  presence  weakens  the  casting  greatly. 

Steam  from  Moisture  in  Sand. 

The  gases  which  cause  blow-holes  may  come  from  three 
sources.  They  may  be,  and  generally  are,  caused  by  the  gen- 
eration of  quantities  of  steam  from  the  moisture  contained 
in  the  molding  sand,  by  the  heat  of  the  iron.  In  the  case  of 
dry  sand  and  loam  castings,  the  quantity  of  steam  so  gen- 
erated is  so  insignificant,  if  the  molds  have  been  properly 
heated,  that  it  gives  no  trouble  whatever.  In  the  case  of 
green  sand  castings,  however,  the  moisture  present,  and 
therefore  the  steam  generated,  is  quite  large  in  amount,  and 
special  precautions  have  to  be  taken  to  prevent  blow-holes. 

When  the  molten  iron  pours  into  a  green  sand  mold,  all  the 
moisture  in  the  layer  of  sand  immediately  in  contact  with 
the  iron  will  at  once  be  transformed  into  steam.  The  depth 
of  the  sand  layer  so  affected  depends  on  the  thickness  and 
extent  of  the  fiery  mass  to  which  it  is  adjacent.  The  steam 
so  formed  must  either  force  its  way  through  the  molten  iron 
in  the  form  of  a  mass  of  bubbles,  or  else  it  must  escape 
through  the  sand.  To  facilitate  its  escape,  the  mold  is 
vented.  That  is,  after  the  iiamp  sand  has  been  packed  around 
the  wooden  pattern  by  ramming  it  closely  into  place,  a  wire 
is  thrust  repeatedly  into  the  mold,  making  numerous  pas- 
sages for  the  escape  of  the  steam  and  gas. 
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It  is  obviously  impossible  that  one  of  these  vent-holeS 
should  extend  to  every  point  in  the  layer  of  sand  adjacent 
to  the  casting,  so  it  is  necessary  that  the  most  of  the  steam 
and  gas  should  force  its  way  for  some  small  distance  through 
the  sand,  before  it  can  reach  a  vent-hole.  This  it  can  only 
do  when  the  sand  is  somewhat  porous.  If  the  sand  is  too 
tightly  rammed,  It  will  lack  the  necessary  porosity,  and 
even  though  it  be  unusually  dry,  and  the  venting  carefully 
done,  the  casting  will  be  full  of  blow-holes.  I  have  known 
of  cases  where  molds  have  been  rammed  so  hard  that  the 
castings  were  nothing  better  than  shells,  the  whole  interior 
being  a  mass  of  blow-holes. 

Decomposition  of  Binder  in  Cores  and  Entrapping  of  Air. 

The  second  cause  of  blow-holes  in  iron  castings  is  the 
decomposition  of  the  material,  generally  flour  or  molasses, 
used  as  a  binder  in  preparing  the  cores,  and  its  escape  in 
the  form  of  gas,  into  the  iron,  at  the  instant  of  pouring.  It 
is  impossible  to  prepare  and  bake  a  core  in  such  a  way  that 
it  will  not  give  off  large  quantities  of  gas  when  the  iron  is 
poured,  and  so  means  must  be  provided  for  the  escape  of  this 
gas.  In  order  to  do  this,  the  cores  are  prepared  with  wax 
strips  running  through  them.  When  the  core  is  baked,  the 
wax  melts,  leaving  passages  for  the  escape  of  these  gases, 
known  as  core  vents.  If  the  core  is  of  such  form,  and  so  set 
in  the  mold,  that  the  gages  can  escape  from  these  vents  in 
an  upward  or  sidewise  direction,  and  leave  the  mold  without 
forcing  their  way  through  the  molten  iron,  no  blow-holes 
will  result. 

A  third  source  of  blow-holes  is  the  entrapping  of  air  in 
certain  parts  of  the  mold,  and  its  mixing,  on  expansion,  with 
the  iron.  This  trouble  is  due  to  insufficient  venting  of  the 
mold,  and  is  not  a  fault  to  which  the  designer  need  pay  any 
particular  attention. 

Dry  Sand  or  Loam  Advisable  for  Large  Complicated  Castings. 
In  the  case  of  large  and  complicated  castings,  it  is  gen- 
erally advisable  to  make  dry  sand  or  loam  castings,  in  order 
to  avoid,  as  far  as  possible,  the  chance  of  blow-holes.  When 
the  mold  is  very  large,  it  is  difficult  to  vent  it  thoroughly, 
and  when  the  work  on  it  extends  over  a  period  of  three  or 
four  weeks,  it  is  impossible  to  keep  the  vents  from  filling  up; 
hence  the  general  use  of  dry  sand  work  for  large  castings. 
Often,  however,  for  the  sake  of  economy,  fairly  large  and 
complicated  pieces  must  be  undertaken  in  green  sand,  and 
it  becomes  a  matter  of  Importance  that  they  be  so  designed 
that  the  molder  will  not  be  compelled  to  invite  disaster  by 
keeping  his  sand  too  wet,  or  ramming  it  too  hard,  and  that 
there  is  no  part  of  the  mold  which  may  not  be  thoroughly 
vented. 

Elements  of  Groen  Sand  Molding. 

In  order  that  we  may  understand  thoroughly  the  effect  of 
the  design  of  a  casting  on  the  probability  of  blow-holes.  It  is 
necessary  that  we  review  in  a  brief  way,  the  elements  of 
green  sand  molding.  The  sand  is  sprinkled  with  water,  and 
thoroughly  mixed  and  sifted,  preparatory  to  packing,  or 
"ramming"  it  around  the  pattern.  The  object  of  wetting  the 
sand  is  of  course  to  cause  it  to  stick  together  when  it  is 
packed.  Up  to  a  certain  point,  the  wetter  it  is,  the  better  it 
will  stick,  but  the  molder  should  not  wet  it  any  more  than 
is  necessary.  In  the  same  way,  the  more  tightly  the  sand 
is  rammed,  the  better  its  particles  will  cohere,  and  the  more 
easily  will  the  mold  be  handled,  and  the  pattern  drawn. 
'However,  tight  ramming  and  wet  sand,  while  they  make  a 
solid  and  easily  handled  mold,  invariably  produce  blow-holes, 
and  are  therefore  to  be  avoided. 

It  will  be  aijparent  then,  that  if  a  pattern  be  of  compli- 
cated form,  or  hard  to  draw,  or  if  when  it  is  drawn  it  leaves 
the  sand  in  such  a  form  that  the  mold  will  easily  fall  together 
at  a  little  jarring,  the  molder  will  be  compelled  to  wet  the 
sand  more,  and  to  ram  It  harder  than  usual.  Small  deep 
openings,  sharp  fillets,  and  thin  walls  and  partitions  of  sand. 
are  especially  troublesome.  Not  only  do  they  make  it  diffi- 
cult to  draw  the  pattern,  and  handle  the  mold,  and  so  make 
excessive  wetting,  and  hard  ramming  imperative,  but  they 
make  spots  in  the  mold  which  the  venting  wire  is  unlikely 
to  reach.     For   these   reasons,   they   are  to  be   avoided   when 


possible,  in  any  class  of  molding,  whether  it  be  green  sand, 
dry  sand,  or  loam  work,  and  on  no  account  should  such  work 
be  permitted  in  the  case  of  large  green  sand  castings. 

When  designing  a  casting  to  be  made  in  green  sand,  the 
designer  ought  to  know  the  position  which  it  will  occupy  in 
the  mold,  when  it  is  poured.  In  general,  the  parts  of  a  cast- 
ing which  lie  in  the  bottom  of  the  mold  will  be  the  soundest, 
and  those  parts  which  must  be  machined,  or  which  require 
the  greatest  strength,  should  therefore  occupy  the  bottom  of 
the  mold,  if  possible,  when  the  casting  is  poured.  Having 
decided  which  side  will  be  down,  the  designer  needs  generally 
to  pay  no  particular  attention  to  the  configuration  of  the 
lower  part  of  the  mold,  provided  only  that  all  of  the  pattern 
can  be  drawn,  and  that  there  are  no  sand  partitions  which 
overhang,  or  whose  extent  is  large  in  proportion  to  their 
thickness.  To  insure  a  sound  casting,  the  sand  in  the  lower 
parts  of  the  mold  must  be  comparatively  dry,  and  loosely 
rammed.  This  condition  of  affairs  is  not  generally  hard  to 
attain,  since  all  the  "work  on  the  sand  is  done  with  the  pat- 
tern in  place,  and  that  part  of  the  mold  is  not  generally 
moved  or  handled  after  the  support  of  the  pattern  has  been 
withdrawn.  In  the  lower  part  of  the  mold,  the  sand  is  gen- 
erally supported  at  all  points  in  a  very  thorough  manner  by 
the  sand  lying  under  it,  and  so  hard  ramming  or  wet  sand 
is  unnecessary.  If,  however,  the  pattern  must  be  made  with 
loose  pieces,  or  with  sharp  fillets,  or  must  leave  thin  walls 
or  tongues  of  sand  when  it  is  withdravifn,  the  case  is  changed. 
Then  hard  ramming  and  wet  sand  are  almost  compulsory,  and 
the  molder  is  not  to  be  blamed  if  he  does  not  produce  sound 
green  sand  castings.     The  fault  is  with  the  designer. 

The  upper  part  of  the  mold  must  of  necessity  be  rammed 
harder  than  the  lower  part,  since  the  sand  is  not  supported 
from  beneath,  but  hangs  from  above.  This  is  not  as  great 
a  disadvantage  as  it  might  seem  to  be  at  first  sight,  since 
the  escaping  gases  do  not  have  to  make  their  way  through 
the  iron,  as  they  would  if  they  were  given  off  by  the  sand 
in  the  lower  part  of  the  mold.  The  venting,  however,  must 
be  just  as  thorough,  and  it  is  desirable  that  the  sand  should 
be  as  dry  as  possible.  The  whole  arrangement  of  the  upper 
part  of  the  casting  should  be  such  that  the  sand  may  be  well 
supported  from  aDove.  Generously  rounded  fillets  and  cor- 
ners, simple  surfaces,  plenty  of  "draft,"  and  an  absence  of 
depending  walls  and  masses  of  sand,  make  the  mold  easy  to 
handle,  and  therefore  promote  freedom  from   blow-holes. 

When  Green  Sand  and  Dry  Sand  Both  may  be  Used. 

It  often  occurs  that  the  larger  part  of  a  casting  is  of  simple 
form,  and  easy  to  mold.  A  certain  part  of  it,  however,  may 
be  of  a  form  exceedingly  difficult  to  mold,  and  therefore 
likely  to  give  a  good  deal  of  trouble.  It  is  not  necessary  that 
the  whole  casting  should  be  made  in  a  dry  sand  mold,  but  a 
core-box  may  be  maae  to  take  care  of  the  difncult  part  of  the 
work,  even  though  the  work  would  ordinarily  be  done  without 
a  core.  It  is  just  as  easy,  and  often  just  as  desirable  to  cast 
the  external  face  of  a  casting  against  a  core,  as  the  internal 
face.  While  it  may  not  pay  to  do  this  if  only  one  casting  is 
wanted,  if  a  great  many  are  wanted,  it  is  often  the  cheapest 
possible  way  of  making  them,  and  reduces  to  a  minimum 
both  tne  work  of  the  molder  and  the  chance  of  a  spoiled 
casting.  Often  forms  may  be  cast  in  this  way  which  could 
not  be  attempted  in  any  other.  If  it  is  desirable  to  use  this 
method  of  working,  the  designer  has  it  in  his  power  to  make 
the  construction  of  the  core-box  much  simpler  and  cheaper 
than  it  might  otherwise  be,  by  giving  the  matter  a  little 
thought. 

Support  of  Cores. 

In  arranging  the  coring  of  a  mold,  it  is  always  better,  if 
possible,  to  support  the  cores  at  the  top.  The  gases  formed 
ill  the  core,  being  light,  tend  to  rise,  and  If  the  core  is  sup- 
ported at  the  bottom  only,  they  tend  to  escape  into  the  iron, 
and  to  bubble  through  it.  If  they  can  escape  at  the  top,  they 
will  pass  off  without  coming  in  contact  with  the  iron.  When 
it  is  impossible  to  support  the  cores  at  the  top,  they  should 
be  so  arranged  that  the  gases  can  pass  off  at  the  sides,  and! 
escape  from  the  mold  without  coming  in  contact  with  the 
iron. 
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CUTTING  BEVEL  GEARS  WITH  A  ROTARY 
CUTTER.* 

H.  P.  FAIRFIELD. t 

Piituios  are  a  gront  lielii  In  iiiuU'rstamling  a  machine  shop 
openitiou.  It  is  often  possible,  with  ii  few  half-tones,  to  con- 
vey ideas  that  woulii  require  many  pages  of  written  matter 
10  express  them.  In  the  following  article  advantage  has  been 
taken  of  this  facility  of  the  photograph  to  express  Ideas,  so 
that  a  long  story  has  been  told  In  comparatively  few  words. 

While  the  process  of  forming  the  teeth  of  a  bevel  gear  by 
milling  them  with  a  rotary  cutter,  is  not  easy  to  describe 
without  telling  how  to  make  a  drawing  of  the  blank,  it 
seems  best  to  leave  the  designing  and  drawing  for  another 
article,  The  average  apprentice  approaches  the  problems  of 
the  niaeliine  shop  with  hardly  enough  knowledge  of  the  art 
of  making  drawings  to  enable  him  to  read  them,  to  say  noth- 
ing of  making  them.    It  is  to  be  hoped  that  the  day  will  come 


of  operation  to  insure  accuracy,  convenience,  and  speed.  In 
machining  the  blank  to  the  required  angles  and  dimensions, 
use  is  made  of  an  engine  lathe  fitted  with  a  compound  tool- 
slide,  and  the  tooth-cutting  operations  are  made  In  a  milling 
machine  fitted  with  a  universal  index  head,  with  graduated 
dials  on  its  feed  screws. 

In  the  drawing  Fig.  5  are  figured  the  angles  needed  to 
shape  up  the  blank,  and  those  needed  when  cutting  the  teeth. 
Those  angles  which  are  to  be  worked  out  in  the  lathe,  using 
the  compound  slide,  are  figured  from  the  line  normal  to,  or 
at  right  angles  to,  the  center  line  of  the  blank.  Figured  in 
this  way,  they  conform  to  the  graduations  on  the  compound 
slide  of  the  lathe,  and  all  calculations  by  the  workman  in  the 
shop  are  avoided.  The  cutting  angle  is  figured  from  the 
center  line  to  conform  with  the  graduations  upon  the  milling 
machine.  The  diameter  of  the  gear,  as  drawn,  is  6.18  inches, 
and  operation  No.  1  Is  to  size  the  blank  to  this  diameter. 
While  some  draftsmen  in  bevel  gear  work  give  the  outside  di- 


Fig.  1.    Siting  the  Outside  Diameter  of  the  Blank. 


Fig.  2.    Turning  the  Face. 


Fig.  3.    Turning  the  Outer  Edge. 

when   a   boy   may   be   given    an   opportunity   to   master  some 
things  of  both  sides  of  his  life  work. 

The  Drawing. 
Fig.  5  represents  the  drawing  of  a  bevel  gear  and  its  pinion, 
as  it  is  given  to  the  workman.  It  is  to  be  noted  that  drafts- 
men are  not  all  bound  by  the  same  conventions,  but  this 
drawing  is  as  it  would  be  made  by  at  least  one  large  firm 
who  cuts  many  bevel  gears.  All  dimensions  other  than  those 
necessary  to  our  description  have  been  omitted  to  avoid  con- 
fusion. The  description  will,  therefore,  be  confined  to  those 
operations  bearing  upon  the  subject  at  hand,  and  will  show 
what,   in   the   writer's   estimation,   should    be   the  best   order 
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Fig.  4.    Turning  the  Inner  Edge  of  the  Teeth. 

ameter  to  thousandths  of  an  inch,  the  nearest  hundredth   is 
sufficiently  accurate. 

Turning-  the  Blank. 

Fig.  1  shows  operation  No.  1,  sizing  the  outside  diameter,, 
which  leaves  a  flat  surface  easy  to  caliper. 

Operation  No.  2,  shown  in  Fig.  2,  is  the  turning  of  the  face 
angle.  As  figured  on  the  drawing,  this  angle  is  31  degrees, 
and  the  compound  slide,  as  shown  in  the  cut.  Is  set  to  con- 
form to  this.  In  setting  the  slide,  the  nearest  quarter  degree 
is  all  that  is  needed.  A  sufficient  amount  of  stock  is  removed 
by  this  operation  to  leave  a  well-finished  surface  for  the  tops 
of  the  teeth. 

Fig.  3  shows  operation  No.  3,  which  is  the  forming  of  the 
back  angle,  or  angle  of  edge.  As  figured,  this  is  56  degrees  20 
minutes,  and  the  compound  rest  Is  reset  to  read  to  the 
required  angle.  In  this  operation,  sufficient  stock  is  removed 
to  bring  this  surface  up  to  an  edge  with  the  one  previously 
formed.  Note  that  in  all  the  operations  the  tool  Is  adjusted 
normal  to  the  surface  operated  on,  to  obtain  the  maximum 
cutting  efficiency. 
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Fig.  4  shows  operation  No.  4.  the  finishing  of  the  inner  ends 
of  the  teeth.  As  these  are  parallel  to  the  outer  ends,  the  com- 
pound slide  remains  as  set  for  operation  No.  3.  Sufficient  stock 
is  removed  to  make  the  teeth  of  the  required  length  as  figured 
(that  is,  1%  inch),  and  an  ordinary  steel  rule  obtains  this 
measurement  with  sufficient  accuracy.  Filing  or  scraping  the 
surfaces  puts  the  blank  in  readiness,  so  far  as  the  teeth  are 
concerned,  for  the  milling  operations.     If  the  performed  oper- 


Geai  36  Teeth 
Pmion  24  Teeth 
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Fig.  5.    Essential  Dimensions  of  the  Gear  to  be  Cut. 

ations  have  been  done  on  a  reliable  lathe,  and  care  has  been 
taken  in  reading  the  figures  on  the  drawing  and  the  gradua- 
tions on  the  compound  slide,  the  blank  must  agree  with  the 
drawing.  It  is  well,  however,  to  check  the  angles  with  a 
protractor,  and  Fig.  6  shows  this.  While  the  blank  and  the 
tool  would  ordinarily  be  held  in  the  hands  when  making  this 
test,  for  convenience  in  photogi-aphing  they  are  placed  as 
shown. 

With  the  drawing  figured  as  shown,  and  the  operations  fol- 
lowed as  numbered,  it  will  be  noted  that  so  far  the  greatest 
simplicity  has  resulted  in  the  setting  of  the  machine  and  in 
the  measurements  made. 

Selecting  the  Cuttter. 
The  tooth  cutting  operations  are  made  in  the  milling 
machine,  but  the  points  to  be  brought  out  will  apply  to  gear- 
cutting  machines  as  well,  with  slight  modifications  due  to  the 
different  mechanism.  There  are  in  use  at  least  four  different 
methods  by  which  the  machines  may  be  used  to  form  the 
teeth,  and  as  all  bevel  gears  cut  with  a  rotary  cutter  must 
be  in  error,  some  latitude  as  to  means  can  be  allowed  the 
workman.  For  the  pair  of  gears  shown,  the  diametral  pitch 
at  the  large  end  of  the  tooth  is  6,  since  the  gear  has  36  teeth 
or  6  teeth  for  each  inch  of  the  largest  pitch  diameter.    At  the 


Fig.  6.    Testing  the  Accuracy  of  the  Angles. 

inner  end  of  the  gear  the  pitch  diameter  is  much  less.  The 
number  of  teeth  is  the  same,  however,  and  thus  the  pitch  is 
finer;  or,  in  other  words,  there  are  a  greater  number  of  teeth 
per  inch  of  pitch  diameter.  Suppose,  for  example,  that  the 
pitch  diameter  at  the  inner  end  of  the  teeth  is  four  inches, 
the  number  of  teeth  per  inch  would  be  nine,  and  the  pitch  is 
therefore  nine,   or,  as  it  is  commonly  written,   9   P. 

In  choosing  a  cutter  with  which  to  form  the  teeth,  it  will 
thus  be  seen  that  if  it  is  the  right  pitch  for  one  end  of  the 
teeth,  it  must  be   in   error   for  the  other,   and  it  is  for  this 


reason  that  all  bevel  gear  teeth  cut  by  milling  are  at  the  best 
a  compromise  for  the  true  shape.  As  noted  above,  there 
are  four  methods  of  compromising,  but  the  one  chosen  for 
illustration  is  that  usually  termed  the  "rolling  method,"  mean- 
ing that  the  gear  is  rolled  to  and  fro  for  adjustment  with 
the  cutter. 

To   choose   a   cutter   for   spur   gear   cutting,   the   pitch   and 
number  of  teeth  being  given,  is  a  simple  matter  if  Table  I, 

TABLE  I.     RANGE  OF  CUTTERS  IN  STANDARD  INVOLUTE     SERIES. 

No.  1  will  cut  wheels  from  135  teeth  to  a  rack. 

••  2  ••  "  55  '■  134  teeth. 

••  3  ••  ■■  35  "  54 

"  4  "  •■  26  •'  34       " 

"  5  "  "  21  "  25       " 

"  6  '•  "  17  "  20       " 

"  7  ■■  "  14  "  16       " 

"  S  '•  "  12  "  13       " 

taken  from  the  catalogue  of  the  Brown  &  Sharpe  Mfg.  Co., 
is  used.  To  choose  a  cutter  for  milling  bevel  gears,  however, 
the  method  given  below,  and  illustrated  in  the  diagram. 
Fig.  7,  is  used.  Instead,  then,  of  taking  a  cutter  for  the 
number  of  teeth  which  you  wish  to  cut,  it  may  have  to  be 
for  a  much  larger  number.  While  this  rule  is  not  universally 
followed  and  has  its  limitations,  it  covers  most  cases  better 
than  any  other  with  which  the  writer  is  familiar,  and  a 
cutter  chosen  by  this  method  is  the  correct  curvature  for  the 
teeth  at  the  extreme  large  end,  though  it  cannot  have  the 
right  curve,  for  the  rest  of  the  tooth.     It  must,  also,  be  so 


y^ 


^ 


Na  =  No.  of  Teeth 
in  Gear. 

Nb  =  Ko.  of  Teeth 
'  in  Pinion. 

a  =■  Centre  Angle 
of  Gear. 

MactUitery  A-  i*. 


Fig.  7.    Diagram  showing  Method  of  Selecting  Cutters  for  Bevel  Gears. 

chosen  as  to  be  at  least  as  thin  as  the  width  of  space  at  the 
inner  end  of  the  teeth.  This  makes  it  necessary  to  use  special 
cutters,  somewhat  thinner  at  the  pitch  line  than  those  used 
for  spur  gears. 

Measuring  the  dimension  in  the  drawing.  Fig.  5,  which  cor- 
responds to  the  line  a  h.  Fig.  7,  and  doubling  it,  gives  a  length 
of  10%  inches,  nearly.  This  dimension  is  not  indicated  in 
Fig.  5.  Multiplying  this  by  the  pitch,  makes  the  number  of 
teeth  for  which  the  cutter  must  be  chosen,  sixty-four  plus. 
In  Table  I,  a  No.  2  cutter  is  listed  to  cut  from  55  to  134 
teeth,  and  is  the  one  selected.  When  it  Is  inconvenient  to 
measure  the  back  cone  radius,  use  is  made  of  the  following 
formulas,  taken  from  Brown  &  Sharpe  Mfg.  Co.'s  catalogue. 

(1) 


(2) 


iV, 

No.  of  teeth  to  se-  _ 
lect  cutter  for  gear  ~ 

cos  o 

No.  of  teeth  to  se- 

iV, 

lect  cutter  for  pinion 


(3) 


sm  o 

It  the  gears  are  miters,  or  alike,  only  one  cutter  is  needed. 
If  one  is  larger  than  the  other  two  cutters  may  be  needed. 

Setting  Up  the  Work  for  Trial  Cuts, 
The  cutting  angle  of  the  gear  is  53  degrees  40  minutes, 
figured  from  the  center  line  of  the  gear,  which  corresponds 
to  the  center  line  of  the  index  centers.  The  center  head  is 
therefore  swiveled  in  the  vertical  plane  to  the  position  shown 
in  Fig.  S,  or  through  an  arc  of  53  degrees  40  minutes  by  the 
graduations.     The   cutter  is   placed   in   cutting   position   upon 
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Fig.  8.    Spiral  Head  Set  for  Proper  Center  Angle  and  Indexlngf. 


Fig.  9.    Setting  the  Cutter  Central  with  the  Work  Spindle 


Pig.  10.     Marking  the  Depth  of  Tooth  with  Depth  Gage. 


Fig.  11.     Work  in  Place  on  Machine,  Ready  for  Trial  Cut. 


Fig.  12.     Trial  Cut  Completed. 


Fig   13.    Trial  Tooth  Formed  by  Two  Trial  Cuts. 


Fig.  14.     Testing  Accuracy  of  SettlngH  for  Approximating  the  Tooth.  Fig.  16.     Cutter  Completing  the  Tooth,  showing  WUI.mi.u1  Tooth  Spnoo. 
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the  milling  macliiue  arbor,  wliicli  must  run  true.  Fig.  9 
shows  how  the  cutter  and  the  index  center  are  brought  into 
alignment  by  adjusting  the  cross  slide.  Most  makes  of  cutters 
have  a  center  line  scribed  on  the  tops  of  tlie  teeth,  or  on  the 
baclv  face,  to  set  the  center  to  in  maliing  this  adjustment. 
Be  sure  that  the  center  runs  true.  It  is  best  to  try  it  with  a 
test  indicator.  The  gear  blank,  as  shown  in  Fig.  10,  is 
mounted  firmly  on  a  special  true-running  arbor,  with  a  taper 
shank  to  fit  the  index  head. 

Fig.  8  also  shows  the  index  pin  and  adjustable  sector  set 
for  spacing  thirty-six  teeth  on  the  blank.  Although  use  can 
be  made  of  the  printed  table  which  comes  with  the  milling 
machine  to  learn  the  turns  and  parts  of  turns  to  make  when 


Pi?.  16.  Croas-feed  Pig.  17.  Cross-feed  Pig.  18.  Cross-feed 
Dial  wlien  Work  Spindle  Dial  Set  forCuttijig  Outer  Dial  Set  for  Cutting  Inner 
is  Set  Central.  Side  of  Tootli.  Side  of  Tooth. 

indexing,  a  very  simple  calculation  gives  it,  when  the  num- 
ber of  revolutions  which  must  be  made  with  the  index  pin 
to  give  the  work  a  complete  turn  is  known.  In  most  milling 
machine  index  heads,  this  number  is  40,  as  they  have  a  40- 
toothed  worm  gear  and  a  single-thread  worm;  40,  then,  is 
the  numerator  of  a  fraction,  the  denominator  of  which  is  the 
required  spacing;  or,  in  other  words,  dividing  forty  by  the 
number  of  spaces  required  gives  the  number  of  turns  and 
parts  of  a  turn  of  the  index  pin.  In  this  case,  40/36=; 
1 4/36  =  1 1/9  revolutions,  or  one  turn  and  one-ninth  of  a 
turn.  Six  holes  in  the  o4-hole  circle  is  taken  to  give  the 
one-ninth  of  a  turn  required.  Any  circle  of  holes  evenly 
divisible  by  nine,  can,  of  course,  he  used. 

With  the  blank  set  to  the  required  cutting  angle,  the  next 
step  is  to  make  a  line  on  its  back  edge  showing,  as  in  Fig.  10, 
the  depth  of  the  teeth  at  this  point.  This  is  done  with  a 
"depth  of  gear  tooth"  gage  of  the  proper  pitch.  Such  gages 
may  be  bought  in  different  sizes  for  different  pitches.  Be 
careful  to  hold  it  parallel  to  the  back  edge  of  the  blank  when 
scribing  the  line. 

Fig.  11  shows  the  machine  and  work  completely  set  up, 
and  adjusted  for  the  trial  cut.  This  cut  must  not  be  so  care- 
lessly made  as  to  be  deeper  than  the  tooth  depth  line  marked 
out  in  Fig.  10,  and  several  trial  cuts,  each  deeper  than  the 
other,  may  well  be  made  in  getting  the  required  depth  for 
the  first  space. 

Approximating  the  Correct  Tooth-form  by  Rolling. 
Fig.  12  shows  the  first  space  cut  to  depth.  The  work  is 
then  indexed  for  another  cut.  Fig.  13  shows  the  trial  tooth 
left  by  the  two  trial  or  central  cuts.  It  is  noticeable  that  the 
tooth  is  much  wider  on  the  pitch  line  than  it  should  be,  at  the 
outer  end.  This  may  also  be  true  of  the  Inner  ends  at  the 
pitch  lines,  and  is  certain  to  be  true  of  the  inner  ends  above 
the  pitch  line  when  the  gear  is  finished,  unless  this  part  of 
the  tooth  is  afterward  filed  somewhat.  The  coarser  the  pitch 
and  the  longer  the  tooth  face,  the  more  this  latter  shows. 
The  rolling  method  of  approximating  the  true  tooth  shape 
starts  by  making  several  central  cuts,  such  as  shown  in  Fig. 
14,  giving  teeth  which  may  be  used  to  test  adjustments  by 
as  they  are  made.  With  the  cross  feed  index  set  at  zero,  the 
table  is  moved  off  center  toward  the  column  of  the  machine  a 
trial  distance,  and  then  clamped  immovably.  By  means  of 
the  index  pin,  the  work  blank  is  rotated  or  "rolled"  back 
toward  the  cutter  again  to  just  admit  it  to  the  space  at  the 
inner  end  of  the  teeth.  Do  not  disturb  the  adjustable  sector 
when  doing  this,  but  leave  it  to  marlv  the  hole  which  is  cor- 
rect for  the  central  position. 

Rolling  the  gear  is  equivalent  to  swivelling  the  tooth  about 
the  apex  of  the  cone,  and  allows  the  cutter  to  take  a  heavier 
shaving  or  chip  at  the  outer  end  of  the  tooth  than  it  does  at 


the  inner  end.  The  greater  the  adjustment  off  center  and 
the  more  the  blank  is  rolled,  the  greater  this  difference. 

If,  for  example,  the  cutter  leaves  the  trial  teeth  accurate 
in  thickness  at  their  inner  ends,  the  blank  would  be  rolled, 
when  making  adjustments,  to  allow  the  cutter  to  just  enter 
the  trial  cut  at  that  end  without  thinning  the  teeth.  Excep- 
tions to  this  will  be  noted  further  along. 

After  the  trial  cut  has  been  taken  upon  one  side  of  the 
tooth,  the  index  pin  and  the  cross  slide  should  be  returned  to 
their  original  central  position,  and  the  blank  indexed  one 
tooth,  to  bring  the  cutter  upon  the  side  opposite  to  that 
already  thinned  off.  Afterward  set  the  cross  slide  off  center 
aicay  from  the  column  and  roll  the  blank  toward  the  cutter 
again,  the  same  amount  as  before,  until  the  cutter  just  enters 
the  space  at  the  inner  end.  Thin  off  this  side.  If  the  larger 
end  of  the  tooth  is  still  too  thick,  it  shows  that  the  cross 
slide  was  not  set  off  from  its  central  position  a  great  enough 
distance,  and  another  trial  cut  must  be  made  on  each  side  of 
the  tooth,  carefully  duplicating  the  operations  just  noted,  but 
giving  additional  movement  to  the  cross  slide  and  the  rolling 
of  the  blank,  repeating  this  until  the  gage  shows  the  right 
thickness  at  the  outer  end  of  the  teeth  as  in  Fig.  14.  The 
gage  shown  is  one  of  a  form  common  in  gear  cutting  practice. 
The  notch  in  the  end  of  it  has  a  depth  equal  to  the  addendum, 
and  a  width  equal  to  the  tooth  thickness,  of  the  pitch  for 
which  it  is  intended — 6  in  this  case. 

As  previously  stated,  all  this  has  been  done  on  the  supposi- 
tion that  the  thickness  of  the  cut  left  the  space  and  teeth  at 


Fig.  19.    General  View  of  Machine  as  Arranged  for  Cutting  Bevel  Gear. 

their  inner  ends  the  right  width.  If  the  cutter  is  too  thin 
to  do  this,  the  teeth  must  be  shaved  on  their  sides  at  the 
smaller  as  well  as  at  the  larger  ends.  It  is  then  necessary 
to  observe  that  neither  end  is  cut  too  narrow,  and  the  cross- 
slide  adjustments,  as  well  as  the  rolling  of  the  blank,  must 
allow  for  shaving  the  tooth  its  entire  length. 

In  the  gear  shown,  the  cutter  was  considerably  thinner,  and 
the  tooth  was  shaved  its  entire  length.  In  making  the  trial 
cut,  the  cross  slide  was  offset  0.010  inch,  and  the  blank  rolled 
four  holes  in  the  54-hole  circle,  and  the  trial  tooth  shaved 
upon  both  its  sides.  These  amounts  were  afterward  increased 
to  an  offset  of  the  cross  slide  to  0.015  inch  each  side  of  the 
zero  line  and  seven  holes  in  the  54-hole  circle.     This  gave  a 
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tooth  that  gUKi'd   up  as  (leslied  at   lis   iiiiur  ami   oultn'  ends 
on  the  idtch  line. 

It  the  teeth  of  the  pinion  are  not  to  be  filed  at  their  Inner 
end  above  the  pitch  Hue  to  bring  that  portion  of  the  tooth 
more  nearly  to  shape  than  the  cutter  will  leave  it,  It  may  be 
necessary  to  widen  the  space  at  the  inner  ends  of  the  gear  to 
give  additional  room.  On  tho  finer  pitches,  the  cutter  leaves 
the  teeth  so  nearly  correct  that  tiiey  need  not  be  filed;  but 
In  the  coarser  pitches,  flilng  is  quite  necessary. 

Cutting  the  Teeth. 

Having  established  the  amount  off  center,  and  the  angle  to 
roll  the  blank,  proceed  to  cut  the  rest  of  the  teeth.  If  the 
pitch  is  rather  coarse,  three  cuts  may  be  necessary  all  the 
way  around  each  blank.  In  the  finer  pitches,  however,  two 
cuts  around  are  sufficient.  In  the  case  of  three  cuts,  the  first 
Is  a  central  cut  made  as  already  shown,  with  the  standard 
cutter,  all  the  way  around,  and  then  the  two  thinning  cuts 
follow.  Some  gear-makers  use  a  so-called  "stocking  cutter" 
in  making  the  central  cuts,  afterward  thinning  the  teeth  with 
a  standard  cutter  as  noted.  This  undoubtedly  leads  to  less 
sharpening  of  the  standard,  and  therefore,  less  wear. 

If  the  pitch  allows  two  cuts  around  the  blank  to  be  suffi- 
cient, the  first  is,  of  course,  made  with  the  table  offset  and 
the  woriv  rolled  to  shape  one  side  of  the  teeth,  and  the  second, 
with  the  machine  and  worlc  set  to  shape  the  opposite  side, 
each  cut  going  all  around  the  blank. 

Figs.  16,  IT  and  IS  show  the  cross-feed  screw  index  dial, 
as  adjusted  for  the  central  cuts,  and  afterward  the  thinning 
cuts. 

Fig.  15  shows  the  amount  that  the  space  is  wider  than 
the  cutting  edge  of  the  cutter;  and  Fig.  19  is  a  general  view 
of  the  entire  machine  as  set  up. 

General  Directions. 

In  closing,  it  may  be  well  to  note  some  precautions: 
Mounting  the  work  as  shown,  with  all  "overhangs"  as  short 
as  possible,  still  leaves  the  outer  end  unsupported.  Care  must 
therefore  be  taken  to  have  the  taper  arbor  in  the  index  head 
well  fitted  and  driven  firmly  in  place;  the  work  must  also 
be  mounted  upon  the  outer  end  of  the  arbor  so  that  it  will 
not  slip  under  the  action  of  the  cutter. 

The  cutter  must  be  carefully  ground  sharp,  with  each  cut- 
ting edge  radial  and  exact,  relative  to  the  center  hole.  The 
cutter  must  also  be  in  coincidence  with  the  center  line  of 
the  index  centers  or  the  teeth  will  "hooii,"  relative  to  the 
apex  of  the  cone  as  well  as  to  the  radius. 

In  making  adjustments  of  the  cross-slide  or  with  the  in- 
dex pin,  see  that  the  final  motions  are  always  in  the  same 
directions.  This  prevents  errors  of  adjustment  due  to  lost 
motion  or  backlash.  For  example,  in  Fig.  17  the  zero  set- 
ting was  made  by  moving  the  cross-feed  handle  to  the  right 
until  the  dial  read  to  the  zero  mark.  That  shown  in  Fig. 
18  was  a  continuation  of  this  motion,  and  in  Fig.  19  the 
handle  was  reversed  at  least  a  half  revolution,  and  then 
turned  in  a  right-hand  direction  to  the  required  graduation. 
All  milling  machines  and  index  heads  are  provided  with 
means  of  clamping  the  several  slides  and  swivels,  and  these 
should  always  be  tightened  while  the  cut  is  being  made,  and, 
of  course,  loosened  when  adjusting.  After  the  indexing  for 
a  cut,  place  the  counting  sector  in  readiness,  as  shown  in 
the  cuts,   for  the  next  adjustment. 

In  turning  up  the  blanks,  machine  an  extra  one  to  use  as 

a  "dummy"  for  setting  the  machine.     This   dummy  may  be 

used   until   cut  up.     Finally,  settle  upon   a   regular  order  of 

operations,  follow  it  until  a  habit  is  formed,  and  fewer  errors 

will   result. 

•     •     * 

Prof.  Battle,  of  London,  stated  in  the  course  of  a  recent 
lecture  that  it  is  believed  that  American  roller  press  flour 
Is  a  prime  cause  of  the  great  increase  of  appendicitis  noted 
since  its  introduction  throughout  the  world.  He  claims  that 
particles  of  iron  are  found  in  the  appendix  concretions,  etc. 
Unfortunately  for  Prof.  Battle's  theory,  niacliinists  show  no 
greater  susceptiliility  to  appendicitis  than  people  engaged  in 
other  occupations,  and  surely  the  machinist  swallows  a  much 
larger  quantity  of  iron  dust  every  day,  while  in  the  machine 
shop,  than  he  ever  gets  in  the  bread  he  eats. 


EXAMINING  AND  TESTING  PILES.* 

OSCAR  E.  PERBIQO.i 

In  discussing  tlie  (Luestion  of  files  and  their  qualities,  it 
may  not  be  out  of  place,  and  it  should  certainly  be  of  In- 
terest, to  consider  briefly  the  properties  of  flies  in  general, 
and  more  particularly,  the  characteristics  of  good  files. 

While  a  file  is  one  of  the  oldest  and  most  ordinary  tools 
of  the  mechanic,  and  one  with  which  every  machinist  is 
supi)osed  to  be  perfectly  familiar,  it  is  yet  the  one  tool  about 
which  the  average  machinist  knows  the  least,  when  the 
fundamental  principles  of  its  construction  and  operation  are 
considered,  antt  with  which  he  is  usually  less  efficient  than 
with  almost  any  tool  he  uses.  In  former  years  this  last 
condition  did  not  exist  in  nearly  as  great  a  degree  as  at 
present,  for  the  reason  that  hand  tools  were  used  to  a  far 
greater  extent.  Apprentices  were  early  taught  their  proper 
use,  and  in  time  became  very  expert  and  efficient,  particularly 
with  the  cold  chisel  and  hammer  and  the  file.  It  has  been 
well  said  that  "the  range  of  usefulness  of  a  good  file  is  only 
limited  by  the  skill  and  efficiency  of  the  operator." 

Although  the  file  is  one  of  the  oldest  tools,  it  is  one  whose 
simple  design  and  primitive  construction  has  seemed  to  defy 
all   attempts  to  improve  it,  except  in   the   form  of   its  teeth 
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and  the  methods  of  its  manufacture.  Machines  have  been 
invented  to  do  much  of  the  work  of  file-making,  which  was 
formerly  performed  by  hand,  but  still  many  thousands  of 
files  are  annually  made  by  the  same  primitive  hand  methods 
that  were  used  hundreds  of  years  ago — the  cold  chisel  and 
hand  hammer.  In  fact  the  file  that  is  mentioned  in  the  Bible 
(1st.  Sam.  13  :  21)  was  probably  made  in  substantially  the 
same  manner. 

Characteristics  of  the  File. 

The  file,  lilve  many  other  tools,  has  three  distinct  and  im- 
portant characteristics,  which  demand  attention  of  the 
manufacturer,  the  buyer  and  the  user,  if  quality  is  to  be 
taken  into  account,  namely:  first,  the  quality  of  the  steel 
of  which  it  is  made;  second,  the  form  of  its  teeth,  no  mat- 
ter whether  cut  by  machine  or  by  liand;  and  third,  the  tem- 
per, no  matter  by  what  process  it  has  been  hardened. 

The  first  of  these  questions,  the  quality,  and  hence  the 
price,  of  the  steel  used,  should  cut  as  little  figure  in  produc- 
ing a  really  good  file  as  in  producing  any  other  good  tool. 
Yet  there  is  more  than  a  suspicion,  from  the  most  casual 
and  superficial  test,  that  there  is  a  great  deal  of  poor  steel 
used  in   the   manufacture   of  files. 

The  form  of  the  teeth,  as  will  presently  be  shown,  may 
vary  considerably  in  different  specimens,  or  they  may  ap- 
pear in  an  ordinary  examination  to  be  very  nearly  alil^e, 
but  when  it  is  considered  how  little  variation  there  may  be 
between  the  teeth  of  a  good  file  and  those  of  a  comparatively 
worthless   one,  this   point  assumes   much   importance. 

The  tempering  of  files  is  another  process  in  which  much 
Ingenuity  and  study  may  be  profitably  employed.  A  good 
process,  properly  applied,  may  almost  save  a  poorly  made 
file  and  produce  a  fairly  efficient  one,  while  a  poor  or  de- 
fective process,  or  one   inefficiently   handled,   will   ruin  a   file 


•  For  further  Infcirmntlon  rPKiu'dlnp:  tostInK  of  flips,  see  MAniiNKiiv. 
February,  1898,  Tlie  File  ami  FIIIhk;  llnreli,  ISOS,  The  Bite  of  i\ 
File. 

t  Address  :    ITil  Lynnfleld   St.,  IVnliody,   Muss. 
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of  excellent  material  and,  so  far,  of  good  workmanship.  The 
tempering  should  be  so  performed  as  to  produce  hard,  and  at 
the  same  time  tough,  teeth,  and  as  nearly  as  possible  uni- 
formity of  temper  over  the  entire  surface  of  the  file,  from  heel 
to  point. 

The  essential  features  and  characteristics  of  files,  to 
which  it  is  advisable  to  give  attention,  in  a  systematic  ex- 
amination and  practical  test  of  files  of  different  lengths, 
forms  and  cuts,  will  now  be  taken  up  in  regular  order. 

Correctness  of  Form  of  File  Blanks. 

With  the  exception  of  the  edges  of  such  files  as  are  called 
"hand,  or  pottance,"  "equalling,"  "pillar."  an(}  a  few  spe- 
cial forms,  having  the  same  width  through  their  entire 
length,  there  should  he  no  absolutely  straight  lines  length- 
wise of  a  file.  All  these  lines  should  be  convex.  The  amount 
of  this  convexity  on  the  sides  of  well-made  flat,  square, 
round  and  taper  (triangular)  files.  Is  substantially  O.OS 
inch  per  foot,  that  is,  a  six-inch  straight-edge  placed  on  the 
file  and  touching  it  at  the  center  will  show  a  space  of  0.02 
inch  open  at  each  end.  On  the  edges  of  such  shapes  as  half 
round,  crossing,  knife,  etc.,  this  convexity  will  be  about 
twice  this  amount.  Special  curved  files  are,  of  course,  ex- 
cepted. Distortion  from  these  limits  should  be  observed, 
and  flies  having  concave  lines,  short  bends,  etc.,  should  be 
rejected,  except  when  they  are  to  be  used  on  very  ordinary 
or  rough  work. 

Transverse  surfaces,  nominally  flat,  should  be  very  slightly 
convex,  more  nearly  straight  on  fine  cut  files  than  the  ordi- 
nary kinds.  Those  having  concave  surfaces  should  be  re- 
jected. 

Surfaces  which  should  be  the  arc  of  a  circle,  such  as 
half  round,  crossing,  round,  etc.,  may  be  tested  for  cor- 
rect form  by  laying  them  into  drilled  holes  of  various  diam- 
ters  in  a  thin  plate  of  iron  or  steel.  It  will  be  found  that 
a  cheaply  made  file  will  hardly  ever  conform  to  a  true  arc, 
but  is  liable  to  have  flat  places  on  its  surface,  which,  when 
in  use  will  not  come  into  proper  contact  with  the  work. 

Triangular  files  may  be  tested  for  form  with  a  60-degree 
thread  or  center  gage,  and  the  corners  of  square  and  flat 
files  with   a   thin   steel  square. 

It  will  be  surprising  to  note  the  many  inaccuracies  that 
will   be  brought  out  by  these  tests. 

Not  only  the  form,  but  the  finish  of  blanks  should  be  ex- 
amined. It  will  usually  be  found  that  American-made  files 
have  a  finish  much  superior  to  that  of  imported  files,  in 
which  will  be  found  deep  scratches  and  furrows  that  de- 
tract not  only  from  the  appearance,  but  the  eflBciency  of  the 
file,  particularly  of  the  finer  qualities. 

The  blank  must  not  only  be  thoroughly  annealed,  but  it 
must  be  evenly  annealed.  If  there  are  hard  and  soft  spots, 
it  is  evident  that,  in  the  cutting,  the  chisel  will  sink  deeper 
in  the  soft  than  in  the  harder  portions,  thus  making  an 
uneven    cut    and    a    flle    comparatively    worthless,    for    good 

work. 

Correctness  and  Uniformity  of  Teeth. 

The  variation  in  the  number  of  teeth  on  the  different  sizes, 
shapes  and  cuts,  as  well  as  on  files  of  different  manufac- 
turers. Is  very  considerable,  ranging  in  files  of  14  inches  long 
and  shorter,  from  20  to  over  200  per  inch.  On  ordinary  ma- 
chinist's files,  made  in  this  country,  the  following  is  a  fair 
average,  viz.: — -bastard  cut  from  20  to  25  per  inch;  second 
cut,  30  to  40;   smooth,  50  to  GO;   dead  smooth,  70  to  80. 

Of  the  finer  files,  whose  grade  of  cutting  is  indicated  by 
numbers,  the  Grobet  Swiss  Files  are  as  follows:  No.  0.  40  to 
70  teeth  per  inch;  No.  1,  75  to  88;  No.  2,  58  to  104;  No.  3, 
100  to  130;  No.  4,  120  to  160;  No.  6,  200  to  220. 

Of  the  American  made  files  of  similar  shapes  and  sizes  as 
the  Grobet  files:  No.  0,  35  to  60;  No.  1,  55  to  75;  No.  2,  80 
to  95;  No.  3,  90  to  120;  No.  4,  125  to  135;  No.  6,  160  to  200. 
It  will  be  noticed  that  there  is  more  regularity  in  the 
American  system  of  numbers  than  the  foreign.  There  is  yet 
room  for  an  improvement,  similar  to  that  made  in  this  country 
in  the  old  time  wire  gages. 

The  form  of  the  teeth  is  a  matter  of  much  importance. 
If  we  analyze  the  form  and  action  of  a  file  tooth,  we  find  it 
to   be   a    straight  knife   or   cutter   as,    for    instance,   a   broad 


lathe  or  planer  tool,  whose  face  angle  (or  top  rakel  and 
whose  cutting  angle  (or  relief)  will  determine  the  amount 
of  pressure  necessary  to  cause  it  to  cut,  and  which  frequently 
(in  the  planer  tool)  has  its  line  of  cut  set  at  an  angle  to  the 
line  of  motion  (as  a  file  tooth),  to  cause  it  to  cut  easier  and 
smoother.  If  this  cutting  edge  is  very  thin  and  sharp,  it 
is  evident  that  the  necessary  pressure  is  very  much  reduced, 
while  it  may  be  so  thick  and  with  so  little  relief  as  to 
slide  over  the  work,  even  under  greatly  increased  pressure. 

In  the  case  of  the  file  we  have  a  large  number  of  similar 
cutting  edges,  and  consequently  a  proportionately  large  in- 
crease of  pressure  necessary  to  produce  the  desired  effect. 
For  this  reason,  and  from  the  fact  that  the  available  pres- 
sure is  greatly  limited,  the  cutting  edges  must  be  compara- 
tively thin  and  sharp,  and  the  cutting  angle  (or  relief)  must 
be  very  acute.  For  instance,  in  Fig.  1,  at  A,  is  shown  the 
proper  angles  for  a  lathe  tool,  and  at  B.  those  for  a  planer 
tool. 

At  C  are  given  the  ideal  angles  for  file  teeth.  While 
these  file  teeth  angles  are  desirable  and  would  make  an  ex- 
cellent flle,  they  are  not  practically  attainable  mechanically. 
If  the  teeth  of  files  were  formed  by  a  tool  traveling  parallel 
to  their  cutting  edges  we  might  produce  any  angle  desired. 
But  this  is  not  practical.  The  teeth  are  formed  with  a  rather 
obtuse  angled  chisel,  which  raises  a  portion  of  the  metal 
above  the  surface  being  cut,  as  well  as  makes  a  depression 
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Fig.  2.    Shapes  of  Pile  Teeth. 

below  it.  This  action  of  the  chisel  produces  the  effect  seen 
at  A,  Fig.  2,  where  6  is  the  face  of  the  blank  to  be  cut;  a. 
is  the  bottom  of  the  cut,  and  c  is  the  point  of  the  tooth  as 
thrown  up  by  the  cut. 

It  will  be  seen  that  the  face  angle  instead  of  being  5 
degrees  in  favor  of  a  sharp  edge,  as  at  C,  Fig.  1,  and  being 
able  to  cut  with  a  lighter  pressure,  is  thrown  back  5  de- 
grees from  a  vertical  line,  thereby  losing  10  degrees.  The 
cutting  angle  is  rendered  more  acute,  and,  instead  of  the 
30  degrees  shown  at  C,  Fig.  1,  a  tangent  to  the  curve  at  the 
cutting  edge  shows  38  degrees,  thus  compensating  to  a  con- 
siderable extent  for  the  change  of  the  face  angle.  At  the 
same  time,  the  angle  of  55  degrees  for  the  cutting  edges. 
Fig.   1,  becomes  62   degrees    (57  +  5  =  62). 

There  is  one  other  element  that  enters  into  this  condition 
and  modifies  it  considerably.  This  is  the  cross  cutting  of  the 
file.  It  may  here  be  remarked  that  many  mechanics  fall 
into  the  error  of  supposing  that  the  cross  cutting  folloics  the 
regular  cut,  while  in  fact  it  preceeds  it,  as  a  strong  magnify- 
ing glass  will  readily  show. 

The  Influence  of  this  cross-cutting  is  shown  at  B  and  D, 
Fig.  2.  At  B  the  darker  shaded  portion  of  the  section  of  the 
tooth  is  due  to  the  cross-cutting  and  when  seen  from  the 
front  causes  the  tooth  to  assume  the  rounded  form  shown  in 
section  at  D,  while  in  a  single  cut  file  the  edge  of  the  tooth 
would  appear  as  a  straight  line,  as  at  C.  The  cutting  edge 
of  a  cross-cut  file  is  quite  thin,  the  angle  being  changed 
from  62  to  47  degrees,  and  it  Is  this  delicate  but  very  use- 
ful,  keen,   edge   that  is   soon   lost  by   rough   usage   and   too 
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imuli  prcssm-o  on  ii  nvw  lilc,  or  liy  carcU'SS  hantlUiiK,  allow- 
ing fllos  to  come  Into  lUrect  contact  with  each  other.  It 
is  the  custom  with  many  manufacturors  to  reduce  those 
sharp  edges  or  points  somewhat,  either  by  a  flue  file  or  emery 
stick,  or  similar  means  before  tempering,  or  by  a  sand  blast 
In  the  cleaning  process  after  tempering.  (Ine  reason  for 
doing  this  is  that  these  fine  points  are  not  all  of  the  same 
height  and  therefore  give  the  tile  a  tendency  to  "scratch" 
when  first  used.  This  ts  avoided  by  levelling  them  down. 
The  better  process  is  to  use  pulverized  clay  Instead  of  sand 
in  the  cleaning  blast. 

At  E,  Fig.  2,  is  shown  a  cross-section  of  the  teeth  of  a 
lioorly  cut  file.  In  this  case  the  angle  of  the  edge  of  the 
cutting  chisel  is  too  acute,  the  pitch  of  the  teeth  Is  too 
short,  the  blow  too  heavy,  and  the  consequent  result  is  that 
the  extreme  points  of  the  teeth  are  turned  over  in  a  "burr' 
which,  by  the  tempering  process,  will  necessarily  be  much 
liarder  than  the  thicker  parts  of  the  tooth,  and  will  soon 
break  off,  as  may  be  seen  by  standing  with  ones  back  to  the 
source  of  light,  holding  the  file  on  a  level  with  the  eye  and 
looking  lengthwise  of  it  from  the  point  to  the  tang,  the 
broken  points  of  the  teeth  being  seen  as  small  glistening 
spots  or  fractures. 

In  examining  and  testing  files  the  pitch  and  form  of  the 
teeth  will  call  for  much  careful  attention,  as  much  may  be 
learned  from  their  characteristics  when  viewed  through  a 
magnifying  glass,  which  should  not  be  over  a  half  inch  focus. 
Uniformity  of  Temper. 
There  are  various  simple  methods  of  testing  a  file  tor 
uniformity  of  temper  that  will  readily  suggest  themselves 
to  a  mechanic,  the  most  common  being  with  the  end  or 
corner  of  a  smooth  piece  of  steel  hardened  very  hard  and 
not  drawn  to  temper.  This  may  be  rubbed  or  drawn  for  a 
short  distance  over  the  file  teeth  at  various  points  on  the 
surface  of  the  file,  and  the  results  examined  with  the  aid  of 
the  magnifying  glass.  To  one  accustomed  to  such  work  the 
results  will  be  very  conclusive,  the  points  of  the  file  teeth 
being  distinctly  bent  over  where  the  temper  is  too  soft. 
Durability  on  Metals  of  Different  Degrees  of  Hardness. 
If  we  were  to  establish  a  file  testing  plant  it  would 
probably  include,  as  an  important  factor,  a  filing  machine 
particularly  designed  for  testing  the  durability  of  files  on  dif- 
ferent metals.  In  this  machine  provision  would  be  made 
for  a  reciprocating  motion  of  the  file  to  be  tested;  a  device 
for  feeding  the  end  of  the  metal  to  be  filed  up  to  the  file; 
and  a  recording  apparatus  which  would  indicate,  by  a  curved 
line  traced  upon  a  ruled  sheet  of  paper,  the  number  of 
strokes  of  the  file,  the  amount  of  metal  cut  away,  etc. 

A  machine  of  this  character  was  constructed  and  used  in 
Manchester,  England,  and  described  by  Mr.  Edward  G.  Her- 
bert, who  records  some  valuable  data  as  the  result.  He 
claims  to  have  found  that  with  English  files  there  was  a 
great  difference  in  the  efiiciency  of  the  two  sides  of  these 
files,  amounting  in  some  cases  to  30  to  1.  Judging  from 
the  many  cases  of  distortion  of  foreign,  made  files,  their 
methods  of  tempering  do  not  compare  favorably  with  those 
in  use  in  the  United  States,  and  this  may  account,  to  some 
extent  at  least,  for  such  results.  A  difference  in  the  effi- 
ciency of  the  two  sides  of  a  file  has  been  often  observed,  but 
there  is  no  record  in  this  country  of  such  results  as  Mr. 
Herbert  has  observed.  Possibly  it  is  for  the  reason  that  we 
can  claim  in  file  making  as  in  many  other  mechanical  pro- 
cesses, great  improvements  in  the  details  of  the  work,  and 
demonstrate  in  many  respects  the  superiority  of  American 
products,  including  files. 

In  testing  the  durability  of  files  by  hand,  comparative  tests 
will,  of  course,  have  to  be  made  by  the  same  man,  as  no  two 
men  will  handle  a  file  exactly  alike.  Each  file  may  be  used 
for  ,500  strokes;  then  examined  under  the  magnifying  glass 
and  the  results  noted.  Then  500  strokes  more,  and  again 
examined,  noted,  and  so  on  until  the  file  refuses  to  cut. 
The  amount  of  metal  filed  away  should  be  weighed  carefully. 
These  tests  should  be  made  on  cast  iron,  wrought  iron,  soft 
steel,  and  steel  hardened  and  drawn  so  that  It  will  require  a 
fairly  good  file  to  cut  it  at  all. 

By   using   pieces   of   half   an    inch    square,   containing   one- 


(inarler  of  a  Hcpiarc'  incli  area,  and  (iuefully  measuring  tho 
length  before  and  after  each  500  strokes,  the  careful 
saving  and  weighing  of  the  filings  may  be  avoided.  Either 
method  may  be  rendered  very  instructive,  exact  and 
valuable. 

Strength  and  Elasticity. 

These  two  qualities  may  be  tested  at  the  same  lime.  A 
convenient  arrangement  for  holding  files  during  these  tests 
will  be  any  kind  of  a  vise  with  jaws  in  a  horizontal  instead 
of  a  vertical  position. 

These  tests  will  consist  essentially  of  clamping  the  tang 
in  tho  vise  and  suspending  known  weights  upon  the  point, 
noting  the  degree  of  fiexibility  for  elasticity,  and  the  weight 
necessary  to  finally  break  the  file  to  ascertain  the  relative 
streiifjlh.  A  good  file  should  bend  to  the  extent  of  5  de- 
grees without  breaking,  and  some  will  bend  several  degrees 
more.  Those  breaking  at  2  degrees  are  too  brittle  for  prac- 
tical use.  If  long,  slim  files  break  at  3  degrees  they  should 
be  rejected,  as  the  workmen  are  likely  to  break  them  before 
they  are  half  worn  out. 

This  article  has  been  prepared  with  a  view  to  proposing 
only  such  methods  as  are  easy  of  practical  application,  with- 
out any  special  or  expensive  apparatus  being  necessary. 

*     *     » 
RIFLED  PIPE  LINES  FOR  CONVEYING  OIL. 

A  contract  has  been  let  by  the  Southern  Pacific  Com- 
Ijany  for  the  building  of  a  rifled  oil  pipe  line  256  miles 
long  from  oil  properties  in  Kern  County,  in  the  southern 
part  of  California,  to  tide  water  on  San  Francisco  Bay.  An 
interesting  feature  of  the  line  is  the  character  of  the  pipe 
used,  its  "rifled"  construction  being  a  radical  departure  from 
that  of  lines  now  generally  in  use  for  conveying  oil.  Spiral 
indentations  accomplished  in  the  rolling  of  the  pipe  con- 
stitute the  rifling.  (See  Machinery,  February  and  July,  1906, 
engineering  edition.)  An  exhaustive  series  of  experiments 
has  demonstrated  that  after  a  small  per  cent  of  water  has 
been  added  to  the  oil,  and  the  necessary  pressure  applied,  that 
the  whole  will  develop  a  whirling  motion,  and  that  the  water 
being  the  heavier  will  seek  the  outside  of  the  pipe,  thereby 
enveloping  the  oil  in  a  thin  film  or  shell  of  water,  this  shell 
or  film  of  water  acting  as  a  lubricant  between  the  oil  and  the 
pipe,  and  thereby  greatly  reducing  the  friction  and  allowi-- ; 
the  core  of  oil  to  glide  through  the  pipe  readily.  Throughout 
the  length  of  256  miles  of  pipe  there  will  be  twenty-three 
pumping  stations,  the  equipment  of  each  station  being  in 
duplicate  so  that  in  the  event  of  a  breakage  of  any  part 
of  the  machinery  of  one  pump,  the  other  may  immediately  be 
put  into  service.  With  the  size  of  the  pipe,  which  is  S  inches, 
and  the  high  pressure  carried,  and  improved  facilities  in  every 
way,  a  rapid  transmission  of  the  oil  has  been  shown  to  be 
possible,  and  it  is  estimated  that  at  least  23,000  barrels  of 
fuel   oil   can   be   delivered   every    twenty-four   hours. 

*     *     * 
A  POOR  REASON  WHY. 

"The  Creator  made  the  ocean  salt  to  save  the  land  from 
putrefaction,"  etc. — Marine  Journal. 

This  might  be  defined  as  an  excellent  example  of  reason- 
ing that  runs  like  a  crab — backwards.  The  flora  and  fauna 
of  the  earth  to-day  are  what  they  are  because  the  conditions 
of  environment,  past  and  present,  have  been  favorable  to  their 
development.  If  the  ocean  had  been  fresh  there  would  have 
been,  no  doubt,  an  entirely  different  existing  order  of  life,  and 
then  some  would-be  philosopher  would  have  gravely  remarked 
how  fortunate  it  was  that  the  ocean  was  fresh,  etc.  The  author 
of  the  paragraph  should  take  a  half-hour  course  in  the  ele- 
ments of  world-nuiking  and  evolution.  He  might  as  well  assert 
that  it  is  fortunate  that  the  sun  gives  light  or  that  rivers 
always  flow  through  the  valleys. 

While  the  above  Is  not  precisely  germane  to  the  general 
character  of  Machinery,  It  was  written  for  the  purpose  of 
emphasizing  the  need  for  clear  thinking,  which  shall  not  con- 
fuse cause  and  effect.  Perhaps  in  no  business  is  it  required 
more  than  in  machine  design  and  construction.  The  qualities 
that  arc  required  in  tlie  mental  luake-up  of  the  designer  enable 
him  to  quickly  understand  the  absurdity  of  such  reasoning  as 
the  above  quotation,  notwithstanding  that  many  writers  Indulg- 
ing in  it  have  acquired  some  fame. 


80 


MACHINEEY. 


October,  1907. 


MAKING  SWISS  FILES  IN  AMERICA.-2. 

In  the  September  issue  was  published  a  description  of  the 
methods  followed  in  the  manufacture  of  files  by  the  American 
Swiss  File  and  Tool  Co.  of  Elizabethport,  N.  J.  Various  oper- 
ations were  illustrated  and  described,  leading  from  the  cutting, 
forging  and  annealing  of  the  stock,  through  the  grinding  and 
stripping  operations,  to  the  store-room,  where  the  blanks  await 
their  turn  to  have  the  teeth  formed  on  them. 

The  File-cutting  Machines. 
Those  files  which  are  to  be  machine  cut  are  taken  to  the 
cutting  room,  located  as  shown  in  the  plan  Fig.  2.  (See  pre- 
vious issue.)  There  was  a  noticeable  absence  of  noise  in  this 
department,  compared  with  what  the  writer  has  met  with 
elsewhere;  conversation  was  easily  possible  with  everything 
going  at  full  blast.  Mr.  Reichhelm  attributes  this  freedom 
from  noise  to  the  care  with  which  the  foundations  of  the 
file-cutting  machines  were  laid.  They  go  down  2  feet  below 
those  of  the  building  foundations.     There  Is  a  row  of  these 


desired  depth,  and  means  for  feeding  a  file  blank  past  the 
chisel  at  such  a  rate  of  speed  as  to  give  the  desired  spacing 
of  the  tooth. 

The  machine  shown  is  driven  by  the  belt  and  pulley  at  A. 
A  cam  is  keyed  to  the  driving  shaft  which,  through  a  lever, 
raises  the  ram  in  head  C  against  the  resistance  of  the  India 
rubber  spring  D,  and  allows  it  to  fall  again  freely.  The  chisel 
E,  held  in  the  end  of  the  ram,  is  thus  able  to  deal  a  series 
of  very  rapid  blows  on  the  blank  beneath  it,  the  shaft  re- 
volving at  a  high  rate  of  speed,  and  the  cam  having  several 
lobes  or  teeth.  The  work  F  is  laid  on  a  holder  G,  resting  on 
the  inclined  bed  of  the  machine.  It  is  fed  along  under  the 
chisel,  being  drawn  by  a  plate  B,  which  is  clamped  between 
friction  rolls  at  H.  These  rolls  are  driven  at  a  uniform  rate 
of  speed,  through  gears  and  belting,  from  the  main  shaft  of 
the  machine.  No  provision  is  made  for  varying  the  spacing  in 
a  file,  the  makers  believing  that  there  is  no  virtue  in  the 
"increment"  cut,  but  that  there  is  a  decided  advantage  in 
having  the  file  uniform  from  end  to  end. 


Fig.  7.    General  View  of  the  Cutting  Department  of  the  American  Swiss  File  and  Tool  Co. 


monolithic  bases  extending  the  full  length  of  each  side  of  the 
cutting  room.  Only  about  one-third  of  the  space  reserved  for 
these  machines  is  as  yet  filled.  Fig.  7  is  a  partial  view  of  that 
side  of  the  room  in  which  the  equipment  of  machines  has 
been  completed.  The  curtains  shown  hanging  from  brackets 
on  the  wall  are  used  to  prevent  cross  lights,  at  times  when 
the  sun  is  shining  in  such  a  way  as  to  offer  difficulties  on  this 
score.  In  order  to  see  just  what  he  is  doing,  it  is  necessary 
for  the  workman  to  have  the  light  shining  on  his  work  from 
the  front. 

Three  designs  of  file-cutting  machines  are  in  use  in  this 
room.  There  are  the  original  machines  with  which  the  busi- 
ness was  begun,  made  by  an  American  firm,  the  Hess  Machine 
Co.  of  Philadelphia;  then  there  is  a  German  machine  of  quite 
different  construction;  and  in  Fig.  S  is  a  picture  of  one  of  the 
latest  machines  which  have  been  installed.  This  embodies  the 
results  of  the  firm's  experience  with  the  two  previous  types. 
A  file-cutting  machine  provides,  essentially,  means  for  striking 
a  series  of  rapid  blows  with  a  suitably  formed  chisel  to  any 


The  presser  foot  J,  under  the  influence  of  a  weight,  fol- 
lows the  work  just  in  front  of  the  chisel  and  holds  it  firmly 
down  to  the  holder  G.  The  latter  has  a  cylindrical  bearing 
on  a  seat  in  the  bed,  so  that  on  flat  files  the  blank  is  free  to 
adjust  itself  under  the  presser  foot  until  the  surface  Is 
parallel  to  the  cutting  edge  of  the  chisel.  In  the  case  of  half- 
round  files,  the  holder  is  rocked  by  handle  K  to  bring  under 
the  influence  of  the  chisel  any  part  of  the  surface  desired. 
The  distance  between  the  work  and  the  chisel  may  be  altered 
by  crank  M.  so  the  depth  of  cut  may  be  varied  at  will.  This 
is  important,  and  much  of  the  skill  of  the  cutter  lies  in  his 
adjustment  for  depth  of  cut.  It  is  a  vital  requirement  that 
the  teeth  be  uniform  from  end  to  end.  On  a  tapering  file, 
such  for  instance  as  the  flat  side  of  a  half  round,  a  blow  on 
the  point  of  the  file  of  the  same  force  as  that  delivered  in 
the  middle  section,  where  the  blank  is  widest,  would  make  so 
deep  a  cut  as  to  almost  sever  the  blank.  The  workman,  then, 
in  running  from  the  point  to  the  heel,  starts  in  lightly,  in- 
creasing the  force  of  the  blow  by  adjusting  the  crank  M  as 
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Jhf  wultli  of  tlif  bhuiU  cliangt'S.  Tlio  seUliis  of  tlio  bi-U  on  uii 
angle  as  shown,  and  the  continuous  feeding  of  the  blank  while 
the  blows  are  being  struck,  has  the  effect  of  opening  uii  the 
teeth  as  the  chisel  leaves  each  cut. 

Etching:  of  Teeth  In  Files. 
.Most  mechanics  are  familiar  with  the  idea  of  flle-cutting 
with  a  chisel  by  hand  or  machine,  but  how  many  of  them  are 
aware  of  the  fact  that  great  quantities  of  the  flies  they  use 
are  not  made  with  the  chisel  at  all,  but  by  a  grooving  process 
somewhat  akin  to  knurling,  and  known  as  "etching"?  The 
workmen  shown  in  Fig.  9  are  employed  in  this  work.    The  file 


Fig.  8.    FUe-cuttmg  Machine. 

being  treated  is  laid  in  the  holder  as  shown,  where  it  is 
steadied  and  guided  by  the  workman's  left  hand.  With  his 
right  hand,  by  the  handle  which  it  grasps,  he  operates  the 
etching  tool  attached  to  the  swinging  framework.  This  tool 
Is  a  triangular  bar  with  file  teeth  cut  in  each  of  its  three 
edges.  Any  one  of  these  edges  may  be  presented  to  the  worlc. 
The  cutting  'of  these  teeth  is  an  art  in  itself.  They  have  to 
be  made  with  uniform  depth  and  regularity,  since  it  is  neces- 
sary for  the  teeth  to  "track"  in  the  grooves  previously  cut 
in  the  work.  The  etching  tool  is  simply  swept  back  and  forth 
across  the  work  at  the  proper  angle  and  with  the  proper 
degree  of  pressure,  as  determined  by  the  foot  of  the  operator 


Fig.  9.    Process  of  "Etching"  Teeth  on  Piles. 

bearing  down  on  the  stirrup  shown  hanging  from  the  handle. 
The  teeth  on  the  edge  of  the  tool  cut  and  trace  out  the 
grooves  which  are  to  form  the  teeth  of  the  file.  Simple  as 
the  process  sounds,  it  requires  a  high  degree  of  skill.  No 
little  training  is  necessary  to  give  the  steadiness  of  movement, 
evenness  of  pressure,  and  sureness  of  positioning  needed.  The 
process,  as  practiced  here,  is  an  improvement  over  that  em- 
ployed in  Switzerland,  where  two  operators  are  required,  one 
to  hold  the  blank  and  the  other  to  guide  the  tool,  using  both 
hands  for  the  purpose.  In  the  case  of  round  and  halt  round 
surfaces,  the  tool  Is  swept  across  the  blank  in  a  series  of 
strokes  from  one  end  to  the  other  on  one  portion  of  the  sur- 


face. The  blank  is  then  rotated  a  trifle  and  the  operation 
repeated,  and  so  on  until  the  whole  surface  Is  covered.  So 
well  must  the  etching  tool  be  made,  howevei',  and  so  careful 
Is  the  work,  that  the  teeth  are  continuous  throughout  the 
whole  surface. 

A  machine  is  being  tried  out  in  this  shop  for  perforniing 
this  operation.  It  is  shown  in  Fig.  10.  It  duplicates  the 
motions  of  the  workman  in  the  hand  operation.  The  work 
Is  held  at  A  and  the  etching  tool  at  B.  The  tool  is  swept  back 
and  forth  across  the  work  on  the  angle  desired  for  the  tooth, 
the  pressure  being  relieved  on  the  back  stroke.  The  blank  is 
turned  from  time  to  time,  if  the  surface  is  curved,  so  as  to 
bring  the  whole  area  of  the  file  under  the  infiuence  of  the 
etching  tool.     The  process  bids  fair  to  be  successful. 

The  shape  of  the  file  is  the  consideration  which  determines 
whether  a  blank  shall  be  etched  or  cut  with  the  chisel.  A 
flat  surface  cannot  be  etched,  nor  is  there  any  need  for  it.  On 
round  surfaces,  however,  particularly  where  it  is  necessary  to 
preserve  accurately  the  outline  of  the  blank,  etching  is  prefer- 
able to  cutting.  In  a  round  file,  the  action  of  the  chisel  throws 
up  the  stock  in  such  a  way  that  the  shape  is  polygonal,  rather 
than  round,  when  the  file  is  completed.  In  etching,  on  the 
contrary,  the  process  is  that  of  cutting  out  the  metal,  leaving 
the  original  contour  undisturbed.  The  workman  cuts  in  with 
his  etching  tool  only  enough  to  bring  the  teeth  to  a  sharp  edge, 
without  bringing  this  edge  below  the  original  surface.  For 
this  reason,  in  any  curved  shape  where  an  accurate  outline 


Fig.  lO.    "Etching"  Machine. 

is  desired,  etching  is  the  process  used.  Teeth  coarser  than 
No.  1  cannot  readily  be  formed  in  this  way,  owing  to  the 
difficulty  of  applying  enough  pressure,  and  at  the  same  time 
guiding  the  tool  with  precision. 

The  Hardening  Department. 

After  the  forming  of  the  tooth,  either  by  cutting  or  etching, 
the  maker's  name  and  the  number  are  stamped  on  the  file, 
and  the  extreme  end,  where  the  teeth  are  not  perfectly  formed, 
is  sheared  off.  Then  it  goes  to  the  hardening  department.  As 
before  remarked,  much  mystery  is  made  by  some  file  making 
firms  of  the  heat  treating  process.  There  is  no  mystery  visible 
here,  nothing  but  an  application  of  common  sense  and  long 
experience  in  the  hardening  of  tool  steel.  The  equipment  of 
the  room  consists  of  two  hardening  furnaces,  with  lead  baths, 
suitable  brine  tanks  and  brine  cooling  apparatus,  and  ap- 
pliances for  cleaning  the  files  by  a  steam  blast  carrying  a 
powdered  earthen  material.  This  is  all  shown  in  the  general 
view  of  the  hardening  room.  Fig.  11. 

In  hardening,  the  following  procedure  is  adopted:  A  boy 
stands  at  the  left  of  the  furnace  man,  as  shown  in  Fig.  12,  the 
furnaces  themselves  appearing  at  the  right  of  Fig.  11.  The 
boy  has  at  his  left  a  pile  of  the  files  to  be  treated,  and  on 
the  table  back  of  him  a  supply  of  iron  handles  with  sockets 
having  holes  pierced  in  them  to  match  the  tapered  shanks 
of  the  files.  At  regular  Intervals,  at  such  a  rate  as  to  always 
keep  a  certain  number  of  files  in  the  furnace,  he  inserts 
the  shank  of  a  file  in  the  socket  handle,  which  he  lays 
on  top  of  the  furnace  with  the  file  hanging  down  Into  the 
pot  of  melted  lead.     The  surface  of  the  lead   is  covered  with 
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coke  dust,  to  prevent  oxidation,  and  the  temperature  Is  kept 
constant  at  about  1600  degrees  by  a  Bristol  pyrometer. 

As  each  piece  of  worlv  becomes  thorouglily  heated,  the  opera- 
tor removes  it,  plunges  it  into  the  brine  tanlv  and  then  into 
lime  water,  where  it  is  cleaned,  and  then  holds  it  for  a  mo- 
ment under  a  steam  jet.  This  latter  heats  it  so  that  it  dries 
immediately,  thus  obviating  the  danger  of  rusting.  In  small 
files  especially,  the  transfer  from  the  furnace  to  the  brine  tank 
has  to  be  made  very  quickly,  in  order  to  prevent  cooling  be- 
fore the  water  is  reached.  For  this  reason  two  tanks  are  pro- 
vided. The  small  one,  close  to  the  furnace,  is  for  small  files, 
which  cool  too  rapidly  to  permit  a  long  journey  through  the 


Fig.  11,     General  View  of  the  Hardeniug  Departintul. 

cool  air.  The  large  one,  a  little  further  back,  is  used  for 
larger  work.  The  body  of  water  in  the  large  tank  does  not 
heat  up  so  rapidly,  and  there  is  less  danger  of  cooling  with 
these  files  in  carrying  them  the  greater  distance  required. 

Mr.  Reichhelm  is  much  pleased  with  the  work  of  the  Bristol 
pyrometer.  It  seems  to  do  its  work  very  accurately,  is  com- 
paratively inexpensive  in  the  first  cost,  and  in  renewal  of  the 
"elements,"  or  that  portion  of  the  instrument  which  is  sub- 
jected to  the  heat  it  is  desired  to  measure.  In  his  work, 
however,  the  pyrometer  is  used  fully  as  much  for  keeping 
the  temperature  from  fluctuating  as  it  is  for  indicating  abso- 
lute temperature.  The  condition  of  the  work,  as  to  color  and 
hardness,  is  the  prime  consideration.  When  the  bath  is  of 
such  temperature  as  to  give  the  required  color  and  hardness, 
the  pyrometer  reading  is  noted,  and  the  bath  Is  tried  from 
time  to  time  to  see  that  that  temperature,  whatever  it  may  be, 
is  kept  constant. 

The  provision  for  furnishing  a  cool  supply  of  brine  is  worth 
noting.  The  apparatus  used  is  shown,  diagrammatically,  in 
Fig.  13.  The  underground  reservoir  contains  a  saturated  solu- 
tion of  salt  and  water.  This  tank  is  of  wood,  on  which,  of 
course,  the  brine  has  no  injurious  effect.  Located  within  it  is 
a  box  of  sheet  lead,  with  an  inwardly  opening  valve  of  the 
same  material  at  the  bottom,  and  an  air  supply  pipe  and  an 
outlet  pipe,  also  of  lead,  entering  the  top.  The  latter  of 
these  two  pipes  comes  nearly  to  the  bottom  of  the  box.  The 
operator  at  either  of  the  two  hardening  furnaces,  by  pulling 
a  cord,  can  open  a  three-way  valve,  which  admits  air  under 
pressure  at  the  top  of  the  box.  The  box  being  full  of  brine, 
which  has  flowed  in  through  the  check-valve  at  the  bottom,  the 
air  pressure  closes  this  valve  and  forces  the  liquid  through 
the  outlet  pipe  into  the  cooling  and  supply  tank  above.  This 
latter  tank,  seen  in  the  foreground  of  Fig.  11,  is  high  enough 
so  that  the  brine  flows  from  it  bj'  gravity  to  the  bottom  of  the 
tanks  at  the  furnaces.  The  cooled  brine  entering  at  the 
bottom  of  these  tanks  rises  and  displaces  the  warmer  fluid, 
which  runs  through  an  over-flow  at  the  top  back  to  the  reser- 
voir again.  In  the  cooling  tank  is  a  coll  of  pipe,  through 
which  water  flows  continuously  from  an  artesian  well  sunk  on 
the  premises.   This  serves  to  keep  the  supply  of  brine  cooled. 

After  the  hardening  there  is  a  slight  oxidation  of  the 
surface  of  the  file,  little  more,  however,  than  a  stain;  It  could 
scarcely  be  called  scale.    To  remove  this  the  work  is  taken  to 


the  cleaning  apparatus  shown  in  the  left  background  of  Fig. 
11.  The  sheet  metal  cases  shown  contain  a  quantity  of 
water  mixed  with  a  fine  clay.  This  clay  is  almost  impalpable, 
with  no  perceptible  grit  that  can  be  felt  between  the  thumb 
and  finger.  A  steam  ejector  draws  the  mingled  water  and 
clay  from  the  bottom  of  the  casing  and  directs  it  in  a  stream 
upward  against  the  files,  of  which  several  at  a  time  are 
grasped  by  the  operator  in  a  pair  of  long-jawed  tongs.  A  few 
seconds'  exposure  to  the  blast,  first  on  one  side  and  then  on 
the  other,  removes  the  stain  from  the  cutting  edges  and  leaves 
them  bright  and  sharp.  From  here  the  files  go  to  the  pack- 
ing department  where  they  are  inspected  for  hardness  and 
accuracy  of  cutting,  oiled,  and  wrapped  in  suitably  labeled 
boxes  ready  for  marketing. 

Special  Forms  of  Files. 
What  we  have  said  of  the  methods  of  manufacture  followed 
relates  to  files  with  more  or  less  regular  outlines,  which  readily 
admit  of  being  formed  and  cut  by  machinery.  Great  num- 
bers of  special  shapes  have  to  be  made,  however,  in  which  the 
use  of  machinery  is  impossible.  In  the  case  of  the  various 
forms  of  rifflers  for  instance,  used  by  toolmakers  and  die- 
makers  in  working  out  otherwise  inaccessible  corners,  the 
whole  work  of  forging,  stripping,  cutting,  etc.,  has  to  be  done 
by  hand,  the  surface  being  too  irregular  to  admit  of  any  other 
procedure.  Other  special  forms  of  files  are  made  here  for 
various  purposes.  One  interesting  product  is  a  form  used  In 
sharpening  pins.  It  will  be  news  to  many  mechanics,  doubt- 
less, to  know  that  the  points  of  pins  are  filed.  The  filing  is 
done  by  square  blocks  of  steel  with  single  cut  teeth  formed 
in  them,  fastened  to  the  sides  of  rapidly  revolving  disks. 
Large  quantities    of   these   are  made    here. 

Swiss  vs.  American  Files. 
The  Swiss  file  is  the  outgrowth  of  the  Swiss  watch  industry, 
which  is  nearly  or  quite  200  years  old.  These  watches  have 
been  and  are  now  made  quite  largely  by  hand,  so  that  the 
production  of  files  of  the  very  finest  grade  early  became  a 
vital  necessity  in  that  country.  To  this  demand  the  high 
standard  of  the  Swiss  file  may  be  traced.  This  excellence  is 
due  to  the  manual  skill  of  the  men  who  form  the  teeth,  and 
the  careful  inspection  which  rejects  all  which  are  below  the 
required  standard  of  quality.  As  intimated,  great  skill  is 
required  to  produce  teeth  of  uniform  depth  and  sharpness 
with  the  comparatively  crude  annealing  methods  used.     The 


Fig.  12.    Heating:  Files  In  the  Lead  Bath. 

workman  must  be  continually  varying  the  force  of  his  blow  as 
he  reaches  spots  of  greater  or  less  hardness.  In  cases  where 
the  variation  is  too  great,  the  file  has  to  be  rejected.  In  a 
similar  way,  with  the  hardening  process  used,  the  inspection 
weeds  out  a  considerable  percentage  of  failures.  This  care, 
and  the  expertness  of  the  help,  accounts  for  both  the  excellence 
and  the  highness  of  the  price  of  the  European  product. 

The  conditions  which  make  it  possible  to  compete  with 
these  makers  are:  the  scientific  method  of  annealing  which 
reproduces  the  same  conditions  day  after  day,  and  year  after 
year,  giving  a  uniform  product  requiring  the  discarding  of 
very  few  pieces;  the  use  of  machinery  in  cutting  the  teeth, 
made   possible   by  this   uniformity  of   annealing  and  making 


Octolier,    lilOr 


MACHINERY. 


S3 


possihlo  till'  rutlins  (iT  good  tocth  at  a  not  prolilhitivi^  cost; 
the  iUiility  to  ri'protliK'o  the  same  coudilloiis  in  hiirdciiiiig  day 
after  day  hy  c-aieliil  atteiilioii  to  the  uiiiroiiiiity  of  the  steel, 
the  leniperiiig  of  the  load  hath,  and  other  niialitles;  and  finally 
the  exercise  of  the  same  old-fashioned  care  and  conscience  that 
show  themselves  so  plainly  in  the  product  of  the  standard 
Swiss  manufacturers. 

In  making  these  flies  in  America,  It  was  decided  that  no 
improvement  would  be  attempted,  for  the  present  at  least,  In 
the  shapes  and  sizes  of  the  blanks  and  the  fineness  of  the 
teeth.  These  designs  have  been  the  result  of  filling  the  grad- 
ually developing  needs  of  some  of  the  most  skilled  hand  work- 
men in  the  world,  so  it  is  not  the  task  of  a  day  or  a  year  to 


,  COOLING  WATER  FROM  ARTESIAN  WELL 


■  INLET  FROM   BRINE   RESERVOIR 


DRINE  COOLING  AND  SUPPLY  TANK 


"Fig.  13.    Dla^azn  showing  Apparatus  for  Storing^,  Cooliner  and 

Transferring  Brine. 

devise  anything  better.  For  this  reason,  the  product  of  this 
firm  follows  exactly  in  these  particulars  the  product  of  the 
best  Swiss  makers. 

This  article  has  been  given  up  largely  to  a  description  of 
machines  and  processes.  Looking  at  the  business  in  the  way 
Mr.  Reichhelm  does,  these  machines  and  processes,  important 
as  they  are,  take  a  second  place  when  compared  with  the  neces- 
sity of  having  capable  and  efBclent  men  to  look  out  for  them. 
It  is  fitting  then  that  seme  of  these  men  should  be  mentioned — 
the  more,  from  the  fact  that  the  writer  is  indebted  to  them 
for  the  cheerfulness  and  intelligence  with  which  they  answered 
every  question  he  saw  fit  to  ask.  Mr.  Hermann  Neff.  superin- 
tendent, Mr.  Ibach,  the  foreman  of  the  forging  and  annealing 
rooms,  Mr.  Poncheron,  the  foreman  of  the  etching  department, 
and  Mr.  Kerr  of  the  cutting  department,  may  be  mentioned 
in  this  connection,  though,  so  far  as  the  writer  could  judge, 
the  name  of  every  workman  he  met  should  also  be  included 
in  the  list.  Mr.  Joseph  Broome,  of  New  York,  was  the  en- 
gineer responsible  for  the  design  of  the  buildings  and  the 
power  plant. 

*         *         :4c 

A  hammer,  pliers,  a  cold-chisel  or  two,  and  a  vise,  in  almost 
any  old  shack  may,  by  courtesy,  be  called  a  shop,  but  the 
average  owner  of  such  an  outfit  seems  to  think  that  it  will 
not  be  so  regarded  unless  he  scrawls  somewhere  on  the 
inside  or  outside  the  legend  "No  admittance."  So,  wherever 
one  goes,  in  town  or  country,  the  Identity  of  the  little  tinker 
shop  Is  revealed  by  this  Insulting  and  discouraging  sign. 
Scarcely  no  other  business  would  or  could  repel  business  In 
this  foolish  way,  and  why  does  the  mechanic?  His  tools  are 
not  so  enormously  valuable,  and  of  trade  secrets  he  has  none. 
Is  the  practice  caused  by  an  exaggerated  idea  of  self-impor- 
tance, or  is  It  a  custom  inherited  as  part  of  the  trade?  What- 
ever may  be  its  reason.  It  is  a  custom  that  is  best  honored 
in  the  breach.  Common  courtesy  demands  It,  and  a  mechanic 
should  not  brand  himself  a  boor  by  observing  It. 


THE  BURGLAR  AND  THE  SAFE-MAKER. 

In  the  September,  I'JUC,  issue  an  ediloiial  under  the  above 
caption  appeared,  dilating  on  the  struggle  that  is  constantly 
going  on  lietween  the  burglar  and  the  safe-maker.  In  view 
of  the  statements  then  nuide,  the  following  letter  on  safe- 
blowing  from  Consul  Thomas  H.  Norton,  Chemnitz,  Germany, 
is  of  considerable  interest  to  safe  makers  and  users: 

The  confidence  of  German  manul'acturers  of  safes  in  the 
resistance  of  their  wares  against  ordinary  safe-blowing  opera- 
tions has  l)een  rudely  shaken  by  the  recent  achievements  of 
a  single  unaided  robber  in  Dresden  and  other  cities.  The 
details  of  his  last  operation  are  as  follows:  A  room  was 
secured  in  a  hotel,  which  was  situated  immediately  above 
the  office  of  a  money  changer.  At  night  a  hoh^  was  pierced 
in  tlie  ceiling  of  tliis  office.  By  the  use  of  a  drill  and  saw  a 
circular  piece  of  tlie  llooring  was  easily  raised.  Beneath  lay 
a  tliick  layer  of  cement.  A  small  orifice  was  made  in  this 
and  an  umbrella  shoved  down  into  the  space  below.  The 
umbrella  was  attached  firmly  from  above,  and  when  opened 
received  without  noise  all  the  fragments  of  cement  which 
were  dislodged  as  the  hole  was  enlarged  so  as  to  allow  of  the 
easy  passage  of  a  person.  By  means  of  a  rope  ladder  the 
descent  was  readily  made  into  the  office  below.  Curtains 
were  drawn,  and  with  heavy  blankets  a  tent  was  constructed 
around  the  safe,  so  thick  that  no  ray  of  light  could  pass 
through.  Next  the  robber  brought  down  two  cylinders  of 
compressed  oxygen  and  an  acetylene  generator  charged  with 
calcium  carbide  and  water.  With  these  he  was  able  to  pro- 
duce a  blowpipe  flame  of  such  intensity  that  steel  fuses  in  it 
like  lead  in  an  ordinary  gas  jet.  It  required  but  a  brief 
space  of  time  to  melt  away  so  much  of  the  door  that  all  the 
contents  of  the  safe  were  accessible.  They  were  carried  to 
(he  room  above.  At  an  early  hour  the  robber  left  his  lodgings 
and  disappeared  without  trace. 

The  suggestions  of  the  Consul  for  means  to  foil  the  efforts 
of  the  safe-cracking  gentry  are  also  of  considerable  interest: 

It  is  evident  from  this  experience  that  the  builders  of 
safes  must  provide  for  new  contingencies  in  their  construc- 
tions. The  simple,  light,  acetylene  generators,  now  in  wide- 
spread use,  and  the  equally  sim]ile  oxygen  generators,  charged 
with  water  and  sodium  peroxide,  or  the  heavier  cylinders  of 
compressed  oxygen,  place  at  the  service  of  the  intelligent 
crook  the  possibilities  of  opening  the  strongest  safes  in 
existence  rapidly  and  noiselessly,  provided  the  operator  can 
be  screened  from  observation. 

Some  large  safes  are  so  disposed  that  they  are  under 
frequent  observation  by  watchmen  looking  through  windows. 
Usually  this  observation  is  confined  to  the  doors  of  bank 
vaults  or  the  like,  although  in  the  case  of  the  globular  safes 
it  practically  extends  to  all  exposed  sides.  In  the  greater 
majority  of  cases  existing  safes  would  offer  next  to  no  diffi- 
culty to  a  skillful  cracksman  if  able  to  work  without  being 
seen.  It  is  evident  that  owners  will  be  forced  henceforth  to 
adopt  such  measures  as  will  reduce  to  a  minimum  all  possi- 
bilities of  access  to  free-standing,  movable  safes,  or  the  hidden 
sides  of  safes,  embedded  in  cement  or  masonr.v. 

Manufacturers  of  safes  will,  on  the  contrary,  be  impelled 
to  fight  the  scientific  burglar  with  his  own  weapons.  In 
somewhat  the  same  fashion  by  which  time-locks  prevent  the 
opening  of  the  lock  of  a  safe  during  certain  hours,  it  will  be 
comparatively  easy  to  Introduce  into  safe  construction  chem- 
ico-mechanical  devices  which,  during  a  limited  time,  would 
render  it  either  fatal  or  physically  impossible  to  remain  in 
the  vicinity  of  a  safe  or  vault,  were  the  walls  or  doors  tam- 
pered with  to  such  an  extent  as  to  allow  access  to  the  interior. 
By  the  use  of  a  very  simple  form  of  apparatus  containing 
potassium  cyanide  and  sulphuric  acid,  a  robber  would  expose 
himself  to  the  deadly  fumes  of  prussie  acid. 

Less  dangerous,  through  possibilities  of  accident  to  those 
regularly  using  a  safe,  would  be  the  employment  of  sub- 
stances crippling  a  safe-blower  or  forcing  him  to  an  instan- 
taneous retreat.  The  volatilization  of  a  few  drops  of  ethyl- 
dichlor-acetate  would  cause  such  profuse  and  persistent  weep- 
ing that  one  in  the  neighborhood  would  be  temporaril.v 
blinded  if  he  persisted  in  remaining.  The  brealdng  of  a  tube 
of  liquid  ammonia  would  render  immediate  withdrawal  im- 
perative under  peril  of  suffocation.  Several  similar  com- 
])ounds  are  at  the  service  of  constructors,  Rventually  the 
daring  burglar,  with  sufficient  scientific  trainin.g,  might  ven- 
lui'e  to  face  the  unknown  dangers  of  a  safe  well  provided 
with  more  or  less  effective  neutralizing  agents  for  the  con- 
cealed possibilities  of  defense;  hut  certainly  for  some  time,  at 
slight  expense,  effective  protection  can  be  devised  against  the 
attack  of  the  scientific  cracksman  with  his  portable  oxy- 
acetylene  blowpipe. 

Some  of  the  measures  suggested  would  be  more  dangerous 
to  safe  users  than  common  prudence  would  permit,  and  as 
for  all  It  Is  scarcely  necessary  for  us  to  say  that  the  ingenuity 
displayed  by  safe-breakers  would  probably  enable  them  to 
readily  overcome  everyone  of  the  obstacles  suggested,  for  the 
Consul  has  practically  admitted  it,  already. 
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Jobber's  Reamer. 
The  jobber's  reamer,  Fig.  11,  constitutes  a  class  of  reamers 
by  itself.  It  is  provided  with  a  long  fluted  body  and  a  taper 
shank,  for  use  in  machine;  the  corners  at  the  point  of  the 
reamer  body  are  slightly  rounded,  as  shown  at  a.  The  radius 
for  this  rounded  part  should  be  about  1/32  inch  for  reamers 
smaller  than   %   inch   in  diameter,  and   1/16   inch   for  larger 


Pig.  11.    Jobber's  Reamer. 

sizes.  A  neck  is  provided  between  the  fluted  portion  and 
the  shank,  in  order  to  permit  of  clearance  for  the  grinding 
wheel  when  the  shank  and  the  fluted  portions  are  ground. 
The  length  of  this  neck  varies  according  to  the  size  of  the 
reamer.  It  is  customary  to  make  it  about  li  inch  long  for 
a  %-inch  reamer,  1  inch  for  a  1-inch  reamer,  2  inches  for  a 
2-inch  reamer,  and  3  inches  for  a  3-inch  reamer.  The  shank 
is  nearly  always  made  a  Morse  standard  taper  shank;  the 
size  of  the  shank  used  for   different  sizes  of   reamers  is  as 

follows: 

Size  of  Reamer.  No.  of  Morse  Taper. 

From          %  to     y^  inch 1 

From    17/32  to     ys  inch 2 

From     29/32  to  1%  inch 3 

Froml    9/32  to  1%  inch 4 

From  1  25/32  to  3      Inches 5 

Jobber's  reamers  are  fluted  with  the  same  kind  of  cutters 
as  hand  reamers.  The  number  of  flutes  is  also  the  same  as 
given  for  hand  reamers  in  the  August  issue. 

Dimensions  of  Jobber's  Reamer. 

As  the  length  of  the  neck  usually  given  to  this  class  of 
reamers  has  already  been  stated,  and  as  the  number  of  the 
Morse  taper  shank  determines  the  length  of  the  shank  part 
of  the  reamer,  the  only  additional  dimensions  necessary  are 
the  length  of  the  fluted  portion  and  the  diameter  of  the  neck. 
The  latter  should  be  about  1/32  inch  smaller  in  diameter  than 
either    the    reamer    itself    or    the    largest    diameter    of    the 

TABLE  X.     DIMENSIONS  FOR  THE  LENGTH  OP  PLUTED  PORTION  OP 
JOBBERS'  REAMERS. 
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Morse  taper  shank,  depending  upon  which  of  these  dimen- 
sions is  the  smaller;  the  only  object  is  that  the  grinding 
wheel  shall  clear  the  neck  when  grinding  the  teeth  as  well 
as  when  grinding  the  shank.  The  length  of  the  fluted  portion 
may  be  determined  from  the  formula: 
A  =  4  D  +  1  inch, 
for  sizes  up  to  and  including  114  inch,  and  from  the  formula: 

5D 

A  = h  4V^  inches, 

4 
for  larger  sizes.     In  these  formulas,  A  =  length  of  flute,  and 
D   diameter   of   reamer.      Dimensions   for   the   length   of   the 
flutes,  approximately  figured  from  these  formulas,  are  given 

in  Table  X. 

Sbell  Reamers. 

In  order  to  save  the  amount  of  stock  which  goes  into  the 
shank,  shell  reamers,  having  a  hole  through  the  center  by 
means  of  which  they  are  mounted  on  arbors,  are  quite  largely 
used.     As  one  arbor  can  be  used  for  a  number  of  reamers. 


the  saving  is  quite  considerable.  An  ordinary  fluted  shell 
reamer  is  shown  in  Fig.  12.  The  arbor  on  which  it  is  used 
is  shown  in  Fig.  13.  The  reamer  has  a  keyway  A  which  fits 
the  key  B  on  the  arbor  freely;  the  reamer,  when  at  work, 
is  rotated  by  means  of  this  key  and  keyway.  The  hole 
through  the  reamer  tapers,  the  taper  being  %  inch  per  foot. 
Manufacturers  of  reamers  have  adopted  certain  standard  sizes 
of  arbors,  and  each  arbor  corresponds  to  a  certain  number 
of  different  sizes  of  reamers.  Thus,  several  sizes  of  ream- 
ers are  provided  with  the  same  size  hole  through  them,  and 
can  be  used  with  the  same  arbor.  The  arbor,  as  well  as  the 
hole  in  the  reamer,  must  be  ground  after  hardening,  to  insure 
that    the    reamer   will    run    true.      When    hardening,    if    the 
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Pig.  12.    Fluted  Shell  Reamer. 

reamer  is  larger  than  lYi  inch  in  diameter,  its  should  be 
removed  from  the  hardening  bath,  the  same  as  large  hand 
reamers,  when  it  ceases  "singing,"  and  be  plunged  into  a 
tank  of  oil,  where  it  should  remain  until  cool.  When  the 
tool  is  removed  from  the  oil  bath,  or  in  the  case  of  smaller 
reamers,  from  the  water  bath,  it  should  be  held  over  a  fire 
and  slowly  revolved  until  at  least  partly  relieved  of  the 
Internal  stresses,  tending  to  crack  the  tool,  whidi  are  due 
to  the  hardening  process. 

The  outside  of  the  reamer  is  provided  with  flutes  and  cut- 
ting edges  for  the  greater  part  of  the  length  of  the  reamer. 
A  short  distance  at  the  end  provided  with  the  keyway  is 
turned  down  below  the  diameter  of  the  cutting  edges.  This 
is  done  in  order  to  prevent  any  burr  which  may  be  set  up  by 
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Pig.  13.    Arbor  for  SbeU  Reamers. 

the  driving  key  on  the  arbor  from  interfering  with  the  hole 
reamed,  or  spoiling  the  cutting  edges  of  the  reamer.  Besides, 
this  turned-down  portion  provides  space  for  marking  the 
reamer  with  its  size,  and  gives  a  finished  appearance  to  tool. 

Fig.  14  shows  a  shell  reamer  fluted  in  the  same  manner  as 
the  rose  chucking  reamer.  This  reamer  is  termed  a  rose 
shell  reamer.  The  cutting  edges,  fluting,  and  back  taper  are 
the  same  as  described  before  under  rose  chucking  reamers, 
September  issue,  but  in  all  other  particulars  the  tool  is  the 
same  as  an  ordinary  shell  reamer. 

Arbors  tor  Shell  Reamers. 

The  arbor  used  for  driving  shell  reamers  when  at  work 
consists  of  a  stem,  or  arbor  proper,  C,  Fig.  13,  provided  with 
a  collar  D,  which  is  fastened  to  the  arbor  by  means  of  a  taper 
pin.  On  this  collar  a  tongue  B  is  milled  on  the  end  so  as  to 
provide  for  a  key  to  fit  the  keyway  in  the  reamer,  as  men- 
tioned. Precaution  must  be  taken  in  milling  this  tongue  so 
that  it  is  exactly  in  the  center  of  the  collar.  The  same  care 
must,  of  course,  be  used  in  milling  the  keyway  in  the  reamer, 
which  must  be  exactly  in  the  center.  When  grinding  the  out- 
side of  the  reamer  to  size,  it  should  be  ground  on  an  arbor 
similar  to  those  on  which  it  is  to  be  used,  and  the  edge  at 
the  front  end  slightly  rounded  as  at  6,  Fig.  12. 

Arbors,  as  well  as  driving  collars,  should  preferably  be 
made  out  of  tool  steel.  The  collar  should  be  hardened.  The 
arbors,  as  manufactured,  are  made  in  fourteen  sizes,  the  diam- 
eters of  each  being  measured  at  E,  halfway  between  the  end 
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of  the  ke.v  aiul  tlio  solid  piui  of  the  l)ocly  of  tlu'  collar  L. 
The  arbor  Is  provlUud  witli  a  llat  niilloil  on  tlu>  shank  for  the 
set  screws,  by  which  it  is  daniiicil  whiMi  liclil  in  position  for 
work.  In  Table  XI  are  given  the  most  inii>orlaut  ilimonsions 
for  these  arbors. 

FUiting  Shell  Reamers. 
The  cutters  used  for  fluting  regular  shell   reamers  are  the 
same  as  for  hand  reamers.     Rose  shell   reamers  are  fluted 

with  the  same  kind 

of  cutters  as  rose 
chucking  reamers. 
The  number  of  flutes 
in  shell  reamers 
must  necessarily  be 
greater  in  the  small- 
er sizes  than  in  cor- 
responding sizes  of 
solid  reamers,  be- 
cause the  flute  cannot  be  cut  so  deep,  owing  to  the  thin  walls 
of  the  shell.  The  number  of  flutes  for  regular  shell  reamers 
are  as  follows; 

Size  of  Reamer.  No.  of  Flutes. 

Prom  14,  to    %  inch 6 

From      13/32  to     %  inch 8 

From      21/32  to  1  V>  inch 10 

From  1  17/32  to  2%  inches 12 

From  2    9/32  to  2%  inches 14 

From  2  25/32  to  4       inches 16 

From  4    1/32  to  5       inches 18 

The  number  of  cutting  edges  on   the   beveled  end   of  rose 
shell  reamers  are  equal  to  the  number  of  flutes  in  the  regu- 

TABLE  XI.     DIMENSIONS  OP  SHELL  REAMER  ARBORS. 

(See  Fig.  13  for  dimensions  denoted  by  letters.) 
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TABLE  XII.    DIMENSIONS  OP  SHELL  REAMERS. 
(See  Fig.  12  for  dimensions  denoted  by  letters.) 
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larly  fluted  kind.  The  number  of  grooves  on  the  cylindrical 
part  of  the  rose  reamer  Is,  of  course,  half  that  of  the  num- 
ber of  cutting  edges,  there  being  one  groove  for  every  second 
cutting  edge. 

Dimensions  of  Shell  Reamers. 
The  over  all  lenKth  of  the  shell  reamer  must  evidently 
be  the  same  as  the  length  F  on  the  arbor  (Fig.  13),  from 
the  size  line  to  the  extreme  end.  As  the  same  arbor  is  used 
for  a  number  of  different  size  reamers,  these  arrange  them- 
selves in  certain  groups  with  the  same  total  length.  The 
length    of    the    fluted    portion    In    each    such    group    Is,    of 


course,  also  the  same,  as  well  as  (he  diiiunslons  for  the  key- 
way.  The  only  dimension  which  varies  in  each  group  be- 
sides the  size  of  the  reamer  Itself  is  the  diameter  of  the 
turned  down  part  G  (Fig.  12).  This  dimension  should  be  as 
much  less  tliiin  the  diameter  of  the  reamer,  as  stated  below: 


Diameter  of  Reamer. 

Vi  —    '/'s  inch. 

7/16—    %  inch. 

13/16  —  1      inch. 

1  1/16  —  1%  inch. 

1  .'i/l 6  inch  and  upward. 


Amt.  Diam.  of  Recess  should 
be  less  than  dliim.  of  Reamer. 
O.OOG  inch. 
1/64  inch. 
1/32  inch. 
1/16  inch. 
Vs  inch. 


In  Table  XII  are  given  the  dimensions  for  the  various 
groups  of  shell  reamers  corresponding  to  the  different  arbors. 

*  «     « 

PATCHING  DRAWINGS. 

In  the  .lanuary,  1906,  issue  of  Macuineuy  was  described  the 
drafting-room  practice  of  a  large  machine  tool  building  firm 
in  the  matter  of  making  extensive  changes  on  drawings.  In 
the  drafting-room  in  question  tracing  cloth  is  not  used,  bond 
paper  being  employed  instead.  On  this  paper  pencil  drawings 
are  made,  which  are  afterward  inked  in  and  used  to  take 
blueprints  from.  Paper  can  be  used  of  such  quality  as  to  be- 
not  much  inferior  to  tracing  cloth  in  the  matter  of  rapidity 
and  clearness  in  printing.  The  writer  of  that  article  referred 
to  the  matter  of  the  ease  of  making  changes  as  being  one  of 
the  points  of  superiority  of  bond  paper  over  tracing  cloth. 
The  method  employed  is  to  cut  out  with  a  sharp  knife  the 
portion  affected,  if  the  change  is  at  all  extensive.  With  th& 
removed  portion  as  a  templet,  a  new  patch  is  cut  out  from 
unused  paper,  about  1/16  inch  larger  in  every  dimension  than 
the  hole  it  is  to  cover.  This  is  pasted  in  place  on  the  back 
of  the  drawing  by  the  margin  thus  left  around  it. 

Since  seeing  the  above,  the  writer's  attention  has  been 
called  to  the  practice  of  another  large  drafting-room  engaged 
in  machine  tool  design  in  which,  also,  bond  paper  drawings 
are  largely  used.  Here,  when  drawings  have  to  be  patched,  a 
sheet  of  clean  paper  is  laid  under  the  affected  portion,  which- 
is  removed  by  cutting  with  a  sharp  knife.  The  knife  passes 
through  both  sheets  of  paper,  thus  providing  a  patch  to  fill 
the  opening  at  the  same  time.  To  fasten  this  to  the  main, 
body  of  the  drawing,  a  sheet  of  transparent  paper  spread 
with  clear  mucilage  is  used,  if  the  patch  is  small.  If  of  con- 
siderable size,  the  joint  is  neatly  covered  with  thin  strips  of 
gummed  transparent  paper  about  %  inch  wide. 

The  advantage  of  this  method  is  the  smoothness  of  surface- 
produced.  The  patch  is  flush  with  the  main  body  of  th& 
drawing  paper  and  the  drawing  instruments  pass  over  the- 
joint  between  the  old  and  new  portions  without  difficulty.  It 
would  be  especially  useful  in  cases  where  alterations  are 
made  on  thick  drawing  paper.  When  neatly  done  with  a 
sharp  knife,  the  joint  in  such  cases  is  almost  invisible.  The 
writer  has  employed  it  on  tracings,  where  it  worked  very 
well,  although  it  has  been  found  that  ordinary  library  paste 
is  not  permanently  effective  in  making  the  joint.  A  good' 
clear  mucilage  should  be  used. 

•  •     * 

In  our  September  issue  we  described  a  course  of  instruc- 
tion for  draftsmen  at  the  American  Locomotive  Co.,  Schenec- 
tady, N.  Y.  The  General  Electric  Co.  at  Schenectady  also  ha& 
an  apprenticeship  system  for  the  training  of  draftsmen,  con- 
ducted along  similar  lines.  For  admission,  the  apprentice  la- 
required  to  pass  a  stiff  examination  in  arithmetic,  which 
most  of  the  candidates  fail  to  pass.  Those  admitted  first 
spend  about  three  months  in  the  blue-printing  department, 
then  six  months  in  the  tracing  department,  this  latter  period 
being  considered  sufficient  for  turning  out  an  expert  tracer. 
After  that  the  student  Is  kept  for  a  year  in  the  factory,  being 
transferred  as  a  rule  from  department  to  department  every 
three  months.  After  that  the  final  two  years  ar-e  spent  In  the 
drafting  room.  During  the  whole  time  the  student  is  required' 
to  study  algebra,  geometry,  trigonometry,  projections,  strength 
of  materials,  etc..  and  to  draw  and  trace  fifty  instruction 
sheets  from  sketches  furnished  to  him.  The  pay  of  the 
apprentice  during  the  four  years'  training  ranges  from  $3.40> 
per  week  during  the  first  six  months  to  $7..")0  a  week  during 
the  last  year. 
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PIPING  AN  AIR  GAGE. 

M.  E.  CANEK. 

Jim  Peters  learned  his  trade  at  Clarlv  Bros."  engine  works, 
and  continued  to  worli  ttiere  after  his  apprenticestiip  was 
served.  He  was  considered  a  good  man,  capable  of  doing 
almost  any  job  from  boring  a  cylinder  to  setting  up  an  engine, 
liauging  a  boiler  or  running  a  line  of  steam  pipe.  He  was 
steady,  sober  and  industrious,  but  had  one  fault  that  some- 
times led  him  into  blunders;  and  that  was,  he  did  not  always 
find  out  the  "reason  why."  He  had  learned  almost  everything 
he  knew  about  the  trade  by  experience,  and  had  accepted  many 
shop  practices  without  fully  knowing  why  they  were  followed. 
One  of  his  blunders — the  last — was  piping  an  air  gage,  and 
what  he  learned  from  that  experience  was  much  more  valuable 
than  the  actual  facts,  for  after  that  day  he  made  it  a  rule 
never  to  do  anything  without  knowing  wliy  he  did  ir. 

Ben  Clark,  the  junior  member  of  the  firm,  was  the  superin- 
tendent and  general  foreman  of  the  machine  shop.     When  an 


•    ■    .    •    the  air  gage  showed  not  a  pound  of  pressure,  although  the 
pneumatic  hammers  "were  making  a  merry  din." 

air  compressor  plant  wa^  put  in  to  operate  pneumatic  ham- 
mei-s  and  riveters  in  the  boiler  shop,  the  "super"  put  Jim  on 
the  job,  which  included  the  erection  of  the  air  compressor  in 
the  engine  room,  lines  of  piping  to  the  shops,  and  a  big  storage 
drum  in  the  boiler  shop.  An  air  gage  on  the  drum  was  called 
for  by  the  specifications,  and  Jim  duly  put  it  up  in  the  usual 
manner  that  he  had  learned  was  the  correct  thing  for  steam 
boilers,  that  is,  with  a  siphon-shaped  pipe  connection.  Why 
the  pipe  was  made  this  way  Jim  did  not  know  or  care — then. 

The  job  was  completed  late  in  November,  and  all  went  well 
for  several  weeks,  until  one  frosty  morning  in  December  the 
foreman  of  the  boiler  shop  called  the  super's  attention  to  the 
fact  that  the  air  gage  on  the  drum  showed  not  a  pound  press- 
ure although  the  pneumatic  hammers  were  making  a  merry 
din.  One  glance  at  the  pipe  connection  told  the  super  what 
was  the  matter.  Going  into  the  machine  shop  he  walked  up 
to  Jim  and  said: 

"Did  you  ever  stop  to  think?" 

"W-w-what's  the  matter  now?"  said  Jim.  growing  red  in 
the  face,  for  he  "smelled  a  rat,"  as  the  boys  say. 

"Why  do  you  connect  a  steam  gage  with  a  siphon  pipe?" 

"I-I-I  don't  know,"  confessed  Jim. 

"Just  what  I  thought,"  said  the  super,  "for  if  you  did  you 
wouldn't  have  been  such  a  fool  as  to  put  one  on  an  air  gage, 
especially  in  a  cold  boiler  shop.  Have  you  worked  all  these 
years  here  without  learning  that  the  siphon  loop  is  simply  a 
trap  for  condensation  to  protect  the  works  fi'om  the  hot 
steam?     Pretty  thing,  though,  to  put  on  an  air  drum  to  freeze 


up  over  night.     Looks  nice,  doesn't  it — and  so-o-o  useful — but 
you'd  better  straighten  It." 

The  super  said  no  more;  the  boys  attended  to  that  very 
well,  and  Jim  did  not  hear  the  last  of  his  air-gage  siphon  for 
many  months. 

Jim  is  nearly  through  with  his  correspondence  course  now, 
and  he  is  growing  to  think  that  perhaps  the  air  gage  job  was 
a  good  thing  after  all.  A  mental  jolt  sometimes  works  won- 
ders on  the  right  sort. 

*     *     * 

TINNING  CAST  IRON. 

J.  E.  K. 

The  process  of  tinning  cast  iron  is  not  understood  by  a 
great  many  persons  who  It  seems  would  be  familiar  with  the 
process,  and  for  the  benefit  of  these,  I  will  briefly  outline 
the  method  generally  employed  for  this  work.  Of  course, 
the  castings  must  be  absolutely  clean  and  free  from  sand  or 
oxide.  Time  spent  in  thoroughly  cleaning  the  castings  at  the 
outset  is  time  well  spent,  because  many  troubles  which  some- 
times occur  later  in  the  process,  causing  loss  of  time  and 
material,  could  be  obviated  if  the  castings  had  been  thor- 
oughly cleaned.  The  scale  or  oxide  should  be  removed  so 
the  clean  metal  will  be  exposed  to  the  tin.  After  passing 
through  a  "rattler"  which  removes  a  great  deal  of  the  scale, 
the  parts  are  placed  in  a  pickle  of  dilute  muriatic  acid  until 
a  clean  surface  is  obtained.  This  pickle  is  warmed  in  some 
shops  by  means  of  a  steam  jet,  and  a  quicker  result  is 
obtained.  The  castings  can  be  examined  occasionally  while 
in  the  pickle,  and  any  sand  or  black  spots  removed  by  means 
of  a  wire  brush.  The  castings  after  coming  from  this  pickle 
are  washed  in  clean  water.  If  for  any  reason  It  is  desired 
to  keep  the  cleaned  castings  for  any  length  of  time,  they  may 
be  preserved  from  oxidation  by  being  left  under  water. 
For  a  flux,  the  castings  are  dipped  in  a  mixture  composed 
of  four  parts  of  a  saturated  solution  of  sal-ammoniac  and  one 
part  of  muriatic  acid. 

The  best  block-tin  should  be  used  for  tinning.  Melt  this 
in  an  Iron  pot,  taking  care  that  It  is  not  burned  or  overheated 
in  melting.  After  the  tin  is  melted.  It  should  be  cleaned  of 
all  impurities.  This  can  be  done  by  taking  a  piece  of  green 
or  wet  wood  secured  to  a  pointed  iron  rod,  and  fastening  It 
so  that  the  wood  will  be  kept  at  the  bottom  of  the  pot  of 
melted  metal  for  one  or  two  hours,  depending  on  the  amount 
of  impurity  in  the  metal.  The  surface  of  the  metal  Is 
skimmed  occasionally  by  means  of  a  perforated  iron  skimmer. 
To  protect  the  surface  of  the  metal  from  oxidation  it  can 
be  covered  with  sal-ammoniac.  There  is  nothing  to  be  added 
to  the  tin.  Tallow  or  palm  oil  may  be  used  for  covering  the 
surface  instead  of  sal-ammoniac. 

The  casting  is  taken  up  by  means  of  suitable  tongs,  dipped 
in  the  flux,  and  then  immersed  in  the  melted  tin,  and  held  for 
a  sufficient  time  to  allow  the  surface  to  be  tinned.  The  tin 
should  not  be  so  hot  as  to  discolor  when  the  casting  Is 
removed.  If  desired,  the  casting  can  be  held  for  a  time  in 
another  pot,  which  Is  kept  partly  filled  with  tallow  or  palm 
oil  and  kept  at  a  temperature  that  will  melt  tin.  The  bath 
of  grease  will  allow  the  casting  to  retain  an  even  coating 
of  tin,  and  allow  any  superfluous  metal  to  drain  off.  The 
castings  may  be  cleaned  from  the  grease  by  rubbing  with 
sawdust  and  then  with  bran. 

*  *  * 
The  Arthur  Co.  has  a  clock  face  on  the  exterior  of  its  build- 
ing on  Front  St.,  New  York,  the  hands  of  which  are  driven  by 
a  "grandfather"  type  clock  in  the  office.  A  novelty  of  the  ar- 
rangement is  a  face  with  hands  on  the  "back"  of  the  clock 
facing  the  interior,  the  numbers  being  arranged  in  reverse  to 
the  usual  clockwise  order,  of  course.  This  very  unusual  feature 
never  fails  to  attract  the  attention  of  visitors — and  that  is  its 
principal  object.  The  reversed  clock  face  may  be  made  to 
serve  another  useful  purpose,  according  to  an  exchange.  A 
barber  In  St.  Louis  has  a  clock  so  ari-anged  for  the  benefit  of 
his  customers  who  when  In  the  chairs  can  thus  readily  tell 
the  time  from  the  reflection  in  the  mirrors.  Ordinarily  one 
so  situated  has  to  perform  a  mental  somersault  to  tell  the 
time  from  the  reflection,  but  this  innovation  makes  the  reflec- 
tion the  same  as  the  real  thing. 
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ITEMS  OF  MECHANICAL  INTEREST. 

NEW  FORM  OF  GRIP-JAW  CLUTCH  COUPLING. 
A  Gornmn  flnii,  the  Peniger  Maschlncnfabrlk  uiul  lilsengies- 
serei  A.  G..  Penig,  Saxony,  Is  manufacturing  a  new  form  of 
oUitoh  coupling  based  on  the  old  principle  of  jaws,  actuated 
l).v  a  right-  and  left-hand  screw,  gripping  the  rim  of  a  pulley. 
The  cut  herewith  shows  plainly  the  constr\iction  and  action  of 
this  (l(>vice.  A  sleeve,  traveling  linck  and  forth  on  tlio  hub 
of  tile  inilley  which  is  keyed  to  the  shaft,  and  actuated  by  a 
shitiing  lever,  not  shown  in  the  cut,  turns  by  means  of  a  lever 


Grip-jaw  Coupling:. 

and  crank,  the  right-  and  left-hand  threaded  screw,  thereby 
causing  the  jaws  to  grip  the  loose  pulley  and  drive  it.  The 
jaws  are  made  of  wood,  and  fastened  by  wood-screws  to  cast 
Iron  brackets  in  the  driving  pulley.  The  dotted  lines  at  the 
end  of  the  hub  of  this  pulley  indicate  the  position  of  the 
operating  sleeve  when  the  jaws  release  the  loose  pulley,  and 
the  sectional  view  of  the  sleeve  indicates  its  position  when 
the  jaws  are  brought  in  contact  with,  and  drive,  the  loose 
pulley.  The  cut  shows  a  pulley  with  only  two  pairs  of  jaws, 
but  larger  sizes  are  made  with  four  pairs  of  jaws  also,  to  pro- 
vide for  greater  efficiency. 


KEY-EXTRACTING  DEVICE. 
The  accompanying  cut,  taken  from  the  Mechanical 
Engineer.  August  10,  1907,  shows  a  device  tor  e.xtracting  keys 
from  their  seats  in  pulleys,  etc.  It  has  been  patented  by 
Messrs.  T.  Barnes  and  J.  E.  Walpole,  of  Chester,  England. 
The  device  consists  essentially,  as  seen  from  the  cut,  of  a 
bridge  piece,  a  screw  supported  by  the  bridge  piece,  and  a 
clamp  adapted  to  grip  the  key.  The  bridge  piece  A  has  two 
legs  B.  the  ends  of  which  rest  against  the  boss  of  the 
pulley   or   other   object    from    which    the   key   C   is   to   be   ex- 


Mitchiiterj/,  X,  i'. 


Key-extracting  Device. 


tracted.  A  screw  E,  provided  with  a  fine  pitch  thread  passes 
freely  through  a  hole  in  the  bridge  piece  A.  On  the  outer 
end  of  the  screw  E  is  mounted  a  nut  F.  The  Inner  end  of 
the  screw  is  provided  with  a  boss  O,  and  with  an  arm  /,  for 
gripping  the  key.  Through  a  hole  in  the  boss  O  is  passed  a 
pin  //,  which  pin  carries  the  arm  K,  forming  the  gripping 
jaw  opiiosite  the  arm  /.  The  extreme  ends  of  the  jaws  are 
provided     Willi     iiuv.-irdly    iirojccliiig    V-sliiiped    edges    which 


engage  with  grooves  formed  In  the  vertical  sides  of  the  key 
0.  These  grooves  must  be  provided  for  in  the  key  before 
it  is  originally  driven  into  the  keyway  of  the  pulley.  The 
screw  E  is  also  provided  with  a  boss  O  through  which  passes 
a  set  screw  P,  bearing  against  the  heel  Q  on  the  arm  A',  so 
that  on  turning  the  set  screw  the  jaws  are  caused  to  grip 
the  key.  The  device  can  lay  very  close  to  the  shaft  when 
it  is  required  to  extract  a  key  from  a  boss  located  on  the 
lineshaft.  When  the  parts  are  engaged  in  the  manner  just 
stated,  the  nut  F  is  turned  on  the  screw  E  with  a  wrench, 
and  the  legs  li  are  forced  against  the  boss  N  of  the  pulley 
or  other  object  from  which  it  is  wanted  to  extract  the  key. 
A  further  turning  of  the  screw  withdraws  the  key  from  the 
ke\way.  The  device,  during  use,  rests  upon  the  shaft  carry- 
ing the  pulley. 


A  POTATO-RASPING  MACHINE. 

The  following  cut  and  description  are  taken  verliatim  from 
the  English  edition  of  a  German  periodical  called  "The  Sun." 
This  typographical  luminary  radiates  information  relating  to 
German  patents,  with  the  hope  of  attracting  American  and 
English  investors  to  them.  We  feel  no  hesitation  in  reproduc- 
ing this  matter,  being  given  carte  blanche  for  so  doing  by  the 
following  note  on  the  title  page  of  the  paper:  "For  the  press: 
The  original  essays  published  in  the  Sun  may  be  used  and 
copied,  without  mentioning  the  authority  at  will.  Stereotypes 
to  the  reddition  of  the  drawings  are  send  with  obligation  for 
free  sending  back  gratis  and  frank,  if  wanted." 

Here  follows  the  description:  "To  Mr.  Gieler,  Weida,  has 
been  granted  a  patent  for  a  new  potatoe-rasp  in  Germany  and 
other  countries,  as  it  is  shown  in  the  drawing.  The  times 
where  the  potatoes  in  the  kitchen  had  to  be  squashed  with  a 
wooden  spoon  ect.  are  past,  at  present  we  do  that  much  better 

^ _S_ 


German  Potato-rasping  Machine. 

and  quicker  with  a  machine.  Till  now  we  have  made  known 
with  several  rasps,  but  we  can  say,  without  enlargement  that 
Gielers'  system  belongs  to  the  best  ones.  It  is  indeed  emmi- 
nent  simple  and  comfortable  too.  It  has  the  profit  that  the 
pap  can  be  made  refined  and  grossly.  You  only  have  to  change 
the  raspingroll.  Except  this  the  machine  is  to  make  in  pieces 
very  easily,  to  clean  it  in  the  most  commode  manner,  what 
also  is  a  great  profit.  You  spend  not  too  much  time  by  clean- 
ing it  and  it  is  absolutely  necessary.  Each  lady  of  the  house, 
who  has  been  acquainted  with  Gielers  rasping-machine  can  not 
be  without  it." 

We  oan't  help  wondering  if  the  translations  into  German  of 
some  of  our  trade  literature,  may  not  be  almost  as  interesting 
as  the  sample  given  above. 

*     *     * 

In  a  paper  presented  before  the  annual  convention  of  the 
National  Electric  Light  Association  by  Mr.  Paul  Lii|ike  of 
Pittsburg,  some  reference  was  made  to  the  question  of  select- 
ing help  and  building  up  an  organization,  and  the  ideas  put 
forth  are  well  worth  being  repeated.  "The  right  time."  said 
Mr.  Liipke,  "to  look  out  for  your  head  fireman  is  when  you 
hire  a  coal  passer;  for  your  chief  engineer  when  you  hire 
an  oiler;  for  your  chief  electrician  when  you  hire  a  machine 
wilier.  This  plan  avoids  much  shifting.  Floating  help  is  a 
most  serious  hindrance  to  economy  and  good  service.  Any 
bully  can  dischin-ge  a  man,  but  it  takes  a  sage  to  hire  a  better 
one  in  bis  place." 
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^POrk — same  size  as  Engineering  and  same  number  of  data  sheets. 

The  yearly  indexes  of  the  engineering  and  shop  editions  of 
Machinery  and  Railway  Machinery  are  now  ready,  and 
copies  may  be  obtained  upon  request. 

*  •     * 

VALUE  OP  SAFETY  APPLIANCES. 
The  steam  gage,  the  safety  valve  and  the  water  gage  of  the 
steam  boiler  are  essentially  safety  apparatus,  but  they  are  no 
longer  looked  upon  as  simply  safety  appliances,  but  as  neces- 
sary features  of  any  complete  boiler  installation.  So  it  should 
be  with  many  other  features  of  mill  and  factory  equipment. 
The  tendency  is  to  regard  a  feature  which  is  designed  merely 
to  prevent  injury  to  employes  as  something  of  a  philanthropic 
nature,  which  is  to  be  grudgingly  applied,  perhaps.  A  reason 
that  the  safety  appliances  of  a  boiler  are  regarded  as  necessary 
is  because  that  the  enormous  damage  done  by  boiler  explosion 
is  something  to  be  feared,  and  most  factory  owners  seek  to 
safeguard  their  property  in  this  and  other  respects  as  much  as 
possible.  In  the  same  way  they  should  seek  to  safeguard  the 
safety  of  employes,  for  it  is  as  much  to  common  interest, 
directly  and  indirectly,  that  they  be  protected  from  injury,  as 
it  is  that  the  plant  itself  should  not  suffer.  Employers  are 
slow  to  learn  that  in  a  well-established  business  their  most 
valuable  asset,  oftentimes,  is  the  employes  rather  than  the 
plant.  The  fact  that  one  is  a  tangible  asset,  and  the  other 
an  intangible  asset,  does  not  alter  the  fact. 

*  *     * 
THE  REACTION. 

The  present  business  situation  is  more  than  ordinarily 
perplexing.  Some  lines  of  trade  report  business  good  and 
orders  ahead  of  last  year.  From  many  points,  especially  in 
the  West,  we  hear  that  money  is  plentiful  and  not  a  speck 
visible  on  the  business  horizon.  New  York  seems  to  be  the 
only  point  where  money  is  scarce,  although  we  have  managed 
to  subscribe  several  times  over  for  the  last  city  loan. 

The  opinions  of  machinery  manufacturers  agree  that  a 
recession  of  business  in  our  line  is  actually  here;  but  they 
also  agree  that  this  recession  will  be  a  benefit  instead  of  an 
injury,  because  it  will  allow  them  to  get  down  to  a  normal 
basis,  to  handle  their  orders  more  promptly,  and  to  reduce 
the  cost  of  their  product  so  that  it  can  be  marketed  at  prices 
more  satisfactory  to  purchasers,  especially  those  abroad, 
than  has  been  possible  for  the  past  year  or  two.     Very  few 


people  of  good  judgment  expected  that  business  would  con- 
tinue at  the  recent  pace,  and  now  that  the  pendulum  has 
begun  to  swing  backward,  all  prudent  manufacturers  will  put 
their  business  in  such  shape  that,  when  the  inevitable  upward 
swing  starts,  they  will  be  prepared  to  take  advantage  of  it. 

The  immense  amount  of  wealth  accumulated  in  this  coun- 
try during  the  past  ten  years  or  more  has  made  impossible 
a  recurrence  of  the  panics  and  hard  times  we  formerly  had. 
The  changing  conditions  imply  a  moderate  reduction  in  total 
output  and  a  healthy  readjustment  of  values,  which  will 
enable  us  to  continue  on  a  firm  basis. 

*     ^     # 

THE  EXTRA  DATA  AND  SHOP  OPERATION 

SHEETS. 

The  popularity  of  the  data  sheets  and  of  our  shop  operation 
sheets,  and  the  large  amount  of  matter  contributed  for  use 
in  this  form,  have  made  it  necessary  for  us  to  issue  extra 
sheets  of  both,  which,  on  account  of  the  additional  cost,  cannot 
be  included  in  the  paper,  but  which  Machinery  readers  can 
obtain  by  merely  extending  their  subscriptions.  The  data 
sheet  in  this  issue  of  Machinery  (engineering  edition)  is 
No.  SO,  although  the  September  data  sheet  was  numbered  73, 
the  intervening  numbers,  74  to  79,  representing  six  4-page 
data  sheets,  comprising  twentj'-four  6  x  9-inch  pages,  pub- 
lished during  October. 

The  twenty-four  extra  shop  operation  sheets  are  now  ready, 
and  are  numbered  19  to  42,  following  numbers  16,  17  and  18 
in  this  number  of  Machinery.  The  shop  operation  sheets 
in  the  November  number  will  begin  with  43,  the  intervening 
numbers  representing,  as  we  explained  above,  extra  sheets 
which  will  be  furnished  without  charge  to  Machinery  sub- 
scribers who  continue  their  subscriptions. 

Machinery's  regular  data  sheets,  as  our  readers  have 
noticed,  are  now  bound  in  the  paper  instead  of  being  folded 
in  as  supplements.  This  change  enabled  us  to  comply  with 
certain  restrictions  of  the  post-office  governing  supplements- 
issued  with  periodicals,  and  allows  us  to  furnish  our  readers 
with  a  great  amount  of  valuable  data  which  we  were  not 
permitted  to  mail  in  the  loose  supplement  form. 


*     *     * 


MISPLACED  ECONOMY. 
The  tendency  of  some  people  to  begrudge  every  expense  for 
shop  equipment  is  so  old  and  well-known  a  condition  that 
it  is  needless  to  repeat  it,  excepting  as  a  matter  of  fact.  Thl» 
tendency,  however,  has  had  an  unfavorable  influence  on  the 
estimation  of  the  actual  value  of  the  milling  machine.  The 
successful  operation  of  this  machine  depends  to  a  great  extent,  m 
or  one  might  well  say  chiefly,  upon  the  kind  of  tools  with  ■ 
which  it  is  used.  In  the  successful  use  of  the  milling  machine 
on  anything  excepting  the  very  plainest  class  of  work,  the 
cutters  and  fixtures  used  play  a  role  fully  as  important  as 
that  of  the  machine  itself.  The  firms  who  begrudge  every 
penny  that  is  spent  upon  accessories,  and  simply  install  a 
milling  machine  in  the  shop  provided  with  plain  cutters  and 
arbors,  and  one  or  two  ordinary  vises,  and  then  expect  the 
operator  to  take  any  kind  of  a  job  and  prove  the  excellence 
of  the  machine  as  compared  with  a  planer  or  shaper,  are 
greatly  mistaken  as  to  the  best  way  of  getting  the  full  effi- 
ciency out  of  a  milling  machine.  In  such  a  case  one  might 
even  say  that  a  great  deal  of  the  money  paid  out  for  the 
machine  itself  is  practically  wasted.  Still,  the  idea  that  when 
a  high-grade  milling  machine  is  installed  in  the  shop,  all  that 
is  necessary  has  been  done,  is  a  greatly  prevalent  view,  and 
one  which  is  altogether  too  common  where  men,  not  directly 
acquainted  with  the  mechanical  operations  of  a  shop,  and  all 
the  little  details  combined  with  it,  consider  themselves  able, 
with  little  or  no  advice  from  the  actual  operators,  to  equip 
the  shop  in  the  manner  tending  to  give  to  each  machine  its 
greatest  efficiency.  In  such  cases  a  good  machine,  which 
would  prove  an  excellent  tool  if  equipped  in  the  best  way, 
might  prove  less  efficient  than  older  methods.  The  result  is 
a  greatly  reduced  output  and  the  machine,  and  sometimes  the 
operator  as  well,  are  blamed,  when  really  the  cause  of  the 
trouble  is  to  be  found  in  the  Inexperience,  and  perhaps  stingi- 
ness, of  the  very  persons  who  would  be  most  benefited  by  the 
additional  outlay  necessary  for  proper  cutters  and  fixtures. 
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AN  APPALLING  BRIDGE  FAILURE. 

Never  lias  llu'  t'li.niiiet'iiiig  worUl  been  so  iui'xpri'ssibly 
shocked  as  liy  ilu>  awful  eollapse  of  the  partially  built 
Quebec  canlilever  bridge  si)annlnK  the  St.  Tiawrence  River. 
On  August  29  the  completed  south  cantilever  span,  with  a 
section  of  the  suspended  span  went  crashing  down  into  a 
mass  of  inextricably  tangled  wreckage.  Of  the  85  men  at 
\vork  7-1  lost  their  lives  and  all  the  remaining  11  were  badly 
hurt.  The  loss  of  life  and  property  is  enormous,  but  still 
greater  is  the  loss  of  engineering  reputation  and  prestige. 
The  world  regards  with  amazement  and  horror  an  engineer- 
ing work  costing  millions,  on  which  years  of  presumably  the 
best  engineering  talent  of  America  had  been  employed  with 
a  result  so  pitifully  futile.  One-half  of  the  greatest  bridge 
of  its  type  ever  designed,  having  a  clear  span  of  1,800  feet 
and  requiring  US, 500  tons  of  structural  steel  in  its  entirety 
has  collapsed  of  its  own  weight. 

The  disaster  loses  little  of  its  stunning  force  or  reproach 
to  the  engineering  profession  because  it  apparently  sug- 
gests that  an  unknown  source  of  weakness  exists  in  very 
large  and  long  compression  members.  That  such  a  condition 
may  exist  is  what  the  Engineering  News  would  have  us 
believe  from  reading  its  seven-page  report  and  masterly 
editorial  (issue  of  September  5)  which  are  technical  efforts 
seldom  surpassed.  But  it  is  hard  to  understand  how  the 
deductions  of  engineers  in  regard  to  members  carrying  com- 
pression loads  could  have  been  so  signally  at  fault,  notwith- 
standing the  absence  of  experimental  data  on  very  large 
columns.  Such  an  admission  would  suggest  that  our  entire 
tlieory  of  the  strength  of  materials  may  need  revision. 
Rather  would  we  accept  the  suggestion  that  chord  A'JL  had 
been  structurally  or  moiecularly  disorganized  by  the  several 
accidents  befalling  it  before  erection,  or  that  a  serious  mis- 
take was  made  in  its  design,  especially  in  the  matter  of  side- 
staying.  The  fact  that  it  was  the  apparent  initial  source 
of  failure  will  go  a  long  way  with  the  layman,  notwithstand- 
ing any  engineering  testimony  to  the  contrary  implying  that 
its  various  mishaps  were  of  no  important  ultimate  effect. 

*     «     * 

THE  STATUS  OP  THE  DRAFTSMAN. 

From  several  points  of  view,  the  draftsman  occupies  a 
more  peculiar  position  in  the  modern  shop  than  many  of  the 
other  workers  who  make  up  the  organization.  The  draftsman 
is  considered  by  many  a  manager  as  a  kind  of  necessary  evil, 
a  dead  expense,  which  he  cannot  avoid.  For  behold!  the 
drafting-room  is  a  non-productive  department.  At  the  same 
time  the  drafting  room  of  any  well-organized  shop  is  recog- 
nized as  the  heart  of  the  industrial  end  of  the  business,  in 
which  the  planning  and  systematizing  forces,  at  least  to  a 
large  degree,  are  located.  The  draftsman  himself  occupies  a 
very  different  ground  in  different  shops,  according  to  whether 
the  former  or  the  latter  view  expressed  is  the  prevailing  one 
in  a  particular  organization.  Of  course,  there  are  draftsmen 
and  draftsmen.  There  are  those  that  are  valued  at  $10  a 
week  or  less,  and  those  that  are  valued  at  $40;  and  this  fact, 
too,  tends  to  place  the  knight  of  the  T-square  in  a  peculiar 
position.  There  are  no  very  well  defined  limits  to  his  trade. 
He  is  more  or  less  what  one  might  call  a  free  lance.  In  many 
a  case  he  is  not  even  a  distinct  part  of  the  regular  organic 
zation.  He  is  called  in  when  a  new  design  is  to  be  turned 
out  in  the  drafting-room,  and  when  that  is  done  he  is  "laid 
off."  At  least,  this  Is  the  case  in  the  majority  of  smaller 
shops,  specializing  on  one  or  a  few  kinds  of  standard 
machines.  The  last  contention  may,  perhaps,  not  apply  to 
the  leading  designer,  but  it  most  certainly  applies  to  the 
ordinary  draftsman. 

The  conditions  outlined  are  by  no  means  very  satisfactory, 
but  it  is  difhcult  to  propose  a  remedy.  It  has  been  suggested 
that  meu  in  llie  shop,  having  training  in  drafting,  be  tempo- 
rarily taken  into  the  drafting-room  to  help  out  when  busi- 
ness there  js  pressing,  rather  tlian  to  hire  draftsmen  for  short 
terms.  But  this  course  would  be  subject  to  many  objections. 
In  the  first  place,  nobody  does  the  draftsman's  work  as 
well  as  a  trained  draftsman,  constantly  working  at  his  trade. 
In  the  second  place,  it  Is  not  at  all  sure  that  the  very  men 
with  drafting  experience,  wanted  from  the  slioii.  can  be  spared 


there  at  a  particular  ilme,  and  last,  but  not  least,  the  man, 
wlio  at  first  would  be  only  temporarily  taken  from  the  shop 
for  drafting-room  work,  would  soon  find  a  certain  attraction 
in  his  new  occupation,  and.  In  nine  cases  out  of  ten,  he  would 
not  return  to  the  shop  again,  but  continue  on  what,  at  first 
sight,  seems  to  him  the  rosy  road  of  the  draftsman.  To  the 
ordinary  shop  worker,  the  drafting-room  has  at  first  many 
attractions.  The  work  is  cleaner,  the  duties,  at  first,  less 
exacting,  the  surroundings  more  pleasing,  and  the  hours  gen- 
erally shorter.  In  the  long  run,  however,  it  Is  evident  that 
the  draftsman,  having  passed  through  the  stages  of  assistant 
to  that  of  independent  designer,  finds  the  limitations  greater 
in  this  department  than  in  the  productive  departments  in  the 
shop.  That  is  why  we  find  so  few  old  draftsmen.  We  do  not 
realize  where  they  go  to;  all  we  know  is  tliat  they  disappear 
from  the  drafting-board  as  they  grow  older. 

The  cause  for  this  is  perhaps  the  kernel  of  the  matter 
of  the  comparatively  unsatisfactory  status  of  the  draftsman. 
After  long  years  of  close  attention  to  business,  he  has  become 
an  expert  designer,  and  his  work  requires  all  the  mental 
qualities  present  only  after  years  of  training  and  experience. 
His  general  intelligence,  measured  in  units  of  logic,  is  greater 
than  that  of  most  of  his  cooperators  in  the  industrial  organi- 
zation. He  is  the  ingenious  planner  and  schemer  of  profit- 
making  devices,  and  even  though,  In  certain  cases,  some  ideas 
are  furnished  him  'by  "the  man  higher  up,"  these  ideas,  as 
a  rule,  are  furnished  In  such  a  crude  form  that  the  drafts- 
man is  but  little  helped  in  his  work.  When  the  device  is 
completed,  however,  the  honor  of  the  successful  working  does, 
curiously  enough,  not  fall  upon  the  one  to  whom  the  most 
of  the  credit  is  due.  When  we  also  consider  that  the  com- 
pensation paid  to  the  most  skillful  of  machine  designers  i9 
often,  not  to  say  nearly  always,  less  than  that  of  department 
foremen,  many  of  whom  in  intelligence  and  general  ability 
are  far  inferior  to  a  trained  designer,  then  it  is  easily  seen 
why  we  find  the  draftsmen  leaving  the  chosen  trade,  as  soon 
as  they  have  reached  middle  age,  to  seek  more  congenial 
occupations.  This,  however,  is  a  distinct  loss  to  the  indus- 
tries as  such.  The  best  and  ablest  men,  the  most  experi- 
enced designers,  are  lost  to  the  craft  at  the  very  time  when 
their  services  would  become  most  valuable.  If  the  draftsman 
were  considered  a  more  integral  part  of  a  shop  organization, 
if  his  merits  were  recognized,  rather  than  usurped,  by  his 
superiors,  and  if  his  compensation  stood  in  a  more  equitable 
proportion  to  his  achievements,  he  would  be  less  tempted  to 
leave  that  place  in  the  industrial  organization  where  he 
serves  the  best,  for  other  occupations,  far  better  compensated, 
but  requiring  no  more  intelligence,  judgment  or  ability. 

*  *  * 
An  Item  of  mechanical  interest  appeared  in  the  June  issue 
illustrating  the  power  of  a  small  force  to  displace  plastic  sub- 
stances such  as  asphalt,  cobbler's  wax,  etc.  Another  illus- 
tration that  is  of  considerable  scientific  interest  is  the  alleged 
cause  for  the  winding  grain  of  certain  trees.  It  Is  asserted 
that  the  cause  for  the  twisting  grain  of  trees  having  wide- 
spreading  branches  is  the  rotation  of  the  earth  on  its  axis. 
It  is  well  known  that  the  rotation  of  the  earth  causes  whirl- 
winds or  cyclones  in  the  air,  and  vortices  in  water.  In  the 
northern  hemisphere  these  always  move  In  a  counter-clock- 
wise direction,  and  it  is  claimed  that  the  trees  are  twisted 
in  the  same  direction  by  the  same  force.  The  cause  of 
whirling  motion  in  air  and  water  is  the  slight  difference  in 
the  earth's  motion  between  any  two  points  on  a  line  of  longi- 
tude. A  railroad  train,  for  example,  running  on  a  straight 
track  toward  the  north,  in  the  northern  hemisphere,  crowd.-* 
over  to  the  right-hand  or  eastern  rail,  and  when  running  to 
the  south  it  agjiin  crowds  to  the  right-hand  rail,  but  which  is 
now  the  western  rail.  The  reason  is  that  the  inertia  of  the 
train  causes  It  to  move  ahead  of  the  earth's  motion,  or  fall 
behind  it,  depending  upon  whether  the  travel  Is  north  or 
south,  on  account  of  the  velocity  of  the  earth's  surface 
decreasing  as  we  approach  the  poles,  or  vice  versa.  The 
Infiuence  of  the  counter-clockwise  air  currents  and  the  inertia 
of  the  sap,  rising  from  the  roots  and  flowing  from  tlie  trunk 
out  towards  the  limbs,  is  believed  sufficient,  though  slight,  to 
give  tree  trunks,  plants,  etc.,  a  twist  counter  to  the  motion  of 
till-  liands  of  a  clock. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


On  the  German  state  railways  accumulator  cars  have  been 
running  since  last  February  on  three  railway  lines.  The  new 
cars  run  four  to  six  times  a  day  over  a  distance  of  about 
eight  miles.  The  cars  are  three-axle  cars  built  especially  for 
this  purpose.  The  batteries  consist  of  ISO  cells  of  200  ampere- 
hours  capacity.  A  car  battery  weighs  about  10  tons  and 
yields  685  kilowatt-hours.     The  car  complete  weighs  38  tons. 


In  our  Issue  of  May,  1907,  we  gave  a  general  description 
of  the  system  of  transmission  of  photographs  which  has  been 
developed  and  brought  to  comparatively  high  perfection  in 
Germany.  It  is  now  reported  that  successful  experiments 
have  been  carried  out  over  a  line  of  320  miles  from  Munich 
to  Berlin.  The  photographs  were  clearly  transmitted  over 
a  commercial  wire  loaned  to  the  experimenters  by  the  gov- 
ernment. 


Speed  trials  were  made  during  the  month  of  August  with 
the  first-class  battleship  Connecticut,  the  first  battleship  of 
this  class  built  at  a  government  shipyard.  In  a  series  of 
fourteen  runs  over  a  measured  mile,  she  averaged,  according 
to  Engineering  News,  for  the  best  five  runs,  a  speed  of  18.73 
knots.  The  Louisiana,  her  sister  ship,  built  by  the  Newport 
News  Shipbuilding  Company,  attained  only  IS. .59  knots  as  the 
average  speed  of  her  best  five  runs. 


Liquid  fuel  for  locomotives  is  becoming  more  and  more 
common  in  the  southern  portion  of  the  United  States  as  well 
as  in  Mexico.  It  is  reported  by  the  Torreon  Star  that  the 
Mexican  Central  Railway  is  using  4,000  barrels  of  fuel  oil 
daily,  and  is  steadily  increasing  the  number  of  oil-burning 
engines  in  its  service.  All  new  engines  purchased  are  equipped 
for  the  burning  of  oil,  and  old  engines  are  constantly  being 
remodeled. 


As  a  result  of  the  Postal  Union  Congress  held  at  Rome 
In  1906,  when  International  postage  stamps  were  authorized, 
France  Issued  an  international  postage  stamp  on  October  1, 
and  it  is  expected  that  a  British  stamp  will  also  be  issued. 
The  stamp  can  be  sent  to  most  of  the  countries  in  the  Union 
to  prepay  a  reply  to  a  letter,  and  also  in  payment  of  small 
accounts  (up  to  20  cents).  Orders  for  four  million  stamps 
were  placed,  and  if  the  experiment  is  a  success  the  issue 
will  be  continued. 


In  a  recent  issue  of  the  Annales  des  Fonts  et  Chaussi'es.  Mr. 
M.  H,  Le  Chatelier  contributes  an  article  regarding  the  action 
of  sea  water  on  cement  and  concrete,  in  which  he  states  that 
all  hydraulic  binding  agents  without  exception  may  be  decom- 
posed by  sea  water,  although  the  rate  of  this  action  varies 
within  wide  limits.  The  most  essential  condition  to  render 
cements  immune  from  decomposition  in  the  sea  Is  to  reduce 
as  much  as  possible  the  volume  of  water  employed  in  gaging 
the  cements. 


The  navigable  dimensions  of  the  Suez  Canal  have  been  prac- 
tically doubled  during  the  last  twenty  years.  Taking  the 
canal  as  a  wTiole,  its  width  at  the  water  level  in  the  northern 
half  is  from  300  to  360  feet,  and  in  the  southern  half  from 
240  to  300  feet.  In  1902  the  maximum  draft  was  raised 
from  25  feet  7  inches  to  26  feet  3  inches,  and  in  1906,  to  27 
feet.  The  mean  duration  of  transit  is  about  IS  hours  for  all 
vessels,  but  the  general  effective  rate  for  mail  steamers  is 
15  hours.  The  length  of  the  canal  is  100  miles,  and  the 
ordinary  rate  of  speed  thus  is  6  2/3  miles  per  hour. 


A  miniature  head  telephone  has  been  developed  in  Sweden, 
according  to  a  consular  report.  The  receiver  is  said  to  meas- 
ure %'  inch  by  %  inch,  and  over  the  diaphragm  may  be 
screwed  a  cover  continued  into  an  ear  tip.  The  connection  to 
the  receiver  may  be  a  fine  flexible  cord  carried  like  an  eye- 
glass cord.  No  helmet  or  other  attaching  device  is  required 
to  hold  the  receiver  in  place.     The  instrument  is  thousht  to 


be   valuable  both   to   telephone   operators  and   to    individuals 
with  defective  hearing,  the  latter  also  carrying  a  transmitter,. 
etc.,  on  the  person.     The   device  was   invented   by  the   chief 
of  the  government  telephone  department. 


The  immense  41-story  tower  of  the  Singer  Building  on  Broad- 
way, New  York,  is  rapidly  going  upward,  and  by  the  time  this 
item  is  printed  the  entire  framework  will  be  completed.  When 
the  tower  is  completed,  the  flag-staff  will  be  652  feet  above 
the  ground.  The  unique  appearance  and  great  height  of  the 
structure  will  make  it  one  of  the  most  noticeable  buildings  in 
New  York.  On  account  of  the  great  wind  pressure  that  the 
structure  will  be  required  to  withstand,  the  tower  is  built  in  a 
manner  somewhat  analogous  to  a  bridge  on  end.  so  far  as  the 
bracing  is  concerned.  It  was  designed  to  withstand  a  maxi- 
mum wind  pressure  of  not  less  than  30  pounds  per  square  foot. 


A  correspondent  to  the  Times  Engineering  Supplement 
describes  the  results  of  the  trials  of  the  Field-Morris  system 
for  increasing  the  thermo-dynamic  efliciency  of  the  steam 
engine.  He  states  that  by  this  system  a  saving  of  24  per  cent 
in  fuel  has  been  effected.  The  system  consists  of  adding 
to  the  steam  a  certain  proportion  of  air  under  pressure,  this 
mixture  then  being  superheated  before  being  allowed  to  pass 
into  the  steam  cylinders.  The  theory,  upon  which  the  saving 
claimed  for  this  invention  is  based,  is  not  manifest,  but  it 
is  stated  on  good  authority  that  the  saving  in  several  tests 
has  been  considerable,  after  due  allowance  has  been  made 
for  power  expended  in  compressing  the  air. 


The  new  steel  plant  of  the  United  States  Steel  Corporation 
at  Gary,  Ind.,  will  be  developed  immediately  on  even  a  greater 
scale  than  was  originally  contemplated.  It  was  originally 
intended  to  appropriate  $75,000,000  for  the  construction  of 
the  steel  plant  and  the  adjoining  new  industrial  town,  but 
it  has  been  decided  that  an  additional  $45,000,000  shall  be 
set  aside  to  be  used  in  widening  the  scope  and  extent  of  the 
steel  plant  itself.  When  it  is  considered  that  in  the  neighbor- 
hood of  $120,000,000  is  to  be  expended  in  the  establishment 
of  what  might  be  called  one  single  industrial  plant,  the  mag- 
nitude of  the  new  steel  works  can  hardly  be  compared  with 
anything  else  of  that  kind  that  has  so  far  been  contemplated 
in  this  or  any  other  country. 


A  subterranean  canal,  4.3  miles  in  length,  is,  according  to 
news  dispatches  from  Paris,  projected  to  connect  the  valley 
of  the  Rhone  with  the  port  of  Marseilles.  This  tunnel  will 
be,  in  point  of  quantity  of  material  excavated,  the  largest 
in  the  world.  It' is  estimated  that  2,840,000  cubic  yards  will 
be  excavated,  against  about  1,375,000  cubic  yards  for  the 
Simplon  tunnel.  The  latter  is  13.8  miles  long,  but  only  24 
feet  wide  and  18  feet  high;  while  the  canal  tunnel  would  be, 
with  the  towpaths  on  either  side,  66  feet  wide  and  42  feet 
high.  The  canal  would  permit  "two  barges  to  pass  at  any 
point.  The  cost  of  the  tunnel,  rendered  necessary  because 
the  hills  between  the  Rhone  and  Marseilles  are  too  high  for 
lock  operation,  is  estimated  at  $6,900,000.  The  total  cost  of 
the  canal  will  be  $15,200,000. 


A  remarkable  performance  of  a  steam  locomotive  on  a  run 
between  Munich  and  Augsburg  is  reported  from  Germany. 
The  engine  drew  a  load  of  165  tons  (150  metric  tons)  and 
developed  2,000  horse-power,  maintaining  for  a  considerable 
time  a  maximum  speed  of  96.5  miles  per  hour  (154.5  kilome- 
ters). The  whole  journey  of  40  miles  was  performed  at  an 
average  speed  of  SI  miles  per  hour.  It  is  claimed  that  the 
speed  of  96.5  miles  per  hour  Is  the  highest  speed  that  has 
ever  been  attained  on  a  European  railway  with  a  regular 
train.  The  locomotive  weighs  90  tons,  and  with  its  tender 
147  tons.  The  Bavarian  minister  of  transportation  made  the 
trip  on  the  engine  during  the  trials.  The  locomotive  is  of 
the     2 — 6 — 0     type,     four-cylinder     compound.       The     general 
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lUiiiensioiis  of  llie  locomotive  are:  Diameter,  high-pressure 
cylinder,  lii  Inches;  low-pressure  cylinder,  24  Inches;  stroke, 
25  Inches;  diameter,  driving  wheels,  7  feet  Zy^  Inches;  diame- 
ter, truck  wheels,  3  feet  3|-  Inches;  total  heating  surface, 
2,702  square  feet;    steam  i)ressure,  210  pounds. 


The  vibration  of  the  after-part  of  high-speed  ocean  liners 
driven  by  reciprocating  engines  is  a  serious  trouble  that  has 
not  been  successfully  overcome  by  any  system  of  engine  bal- 
ancing. One  of  the  swiftest  of  the  ocean  greyhounds,  the 
Dcutschlaud,  has  been  most  troublesome  iu  tliis  respect, 
although  the  engines  are  balanced  by  the  Schlicli  system. 
The  defect  was  recently  largely  overcome  iu  an  interesting 
manner.  The  pitch  of  the  blades  of  the  port  propeller  was 
reduced  slightly,  the  effect  being  that  the  port  engine  runs 
eight  revolutions  faster  than  the  starboard  propeller  in  order 
to  give  the  same  effective  thrust  and  speed  of  propulsion. 
This  throwing  of  the  engines  out  of  step  minimized  the  vibra- 
tion of  both  the  engines  and  the  propellers.  It  long  has  been 
known  by  marine  engineers  that  throvviug  the  engines  of  twin- 
screw  ships  out  of  step  tends  to  reduce  vibration,  but  the 
trouble  of  doing  this  with  propellers  of  the  same  pitch  is  the 
difficulty  of  steering,  there  being  a  tendency  of  the  vessel  to 
run  in  a  circle,  owing  to  the  difference  in  thrust  of  the  two 
propellers. 


A  peculiar  action  affecting  the  status  of  apprentices  in 
Pennsylvania  has  been  started  by  Thomas  Carlin  Sons  Co.,  of 
Allegheny.  Pa.  The  company  has  sued  the  fathers  of  six  ap- 
prentices for  $2,500  damages  each  under  a  law  passed  in  1713 
which  is  known  as  the  "White  Slave  Act."  The  boys  were 
apprenticed  to  the  firm  for  a  term  of  10,800  hours,  divided  into 
eight  periods  of  1,350  hours  each,  the  pay  being  graded  from 
Hi,  cents  per  hour  up  to  16  cents  per  hour.  Under  the  agree- 
ment the  boys  had  the  privilege  of  breaking  the  contract  dur- 
ing the  first  period  only,  and  after  that  they  were  bound  to 
continue  until  the  end  of  the  term.  The  boys  quit  at  the 
time  of  a  machinists'  strike,  and  refused  to  complete  their 
contract;  hence  the  action  of  the  company  to  establish  the 
rights  of  employers  in  apprentice  indentures.  If  the  suits 
fail,  a  precedent  will  be  established  that  will  make  such  con- 
tracts valueless  in  Pennsylvania,  and  will  probably  affect 
their  standing  in  other  states  also.  The  defense  will  be  that 
the  contracts  were  burdensome,  and  that  it  would  be  an  in- 
justice to  the  minors  to  hold  them  to  fulfill  an  indenture 
made  by  their  parents. 


The  accompanying  table,  taken  from  Zeitschrift  des  Ter- 
eines  deutscher  Ingenieuren,  gives  some  interesting  figures 
regarding  the  estimated  life  of  electric  power  and  light 
installations.  While  being  primarily  of  interest  to  electri- 
cians, this  table  has  much  of  value  for  any  one  having  to  deal 
with  depreciation  of  machinery  and  plant  of  this  or  similar 
character.  The  figures  are  collected  from  six  different  sources, 
from  two  English  and  two  German  authorities,  and  from  the 
practice  of  English  municipalities.  On  some  points  they  will 
be  found  to  vary  widely,  but,  in  general,  all  the  various 
sources  seem  to  agree  fairly  well. 
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WIRELESS  TELEGRAPHY  ADVANCE. 
The  Poulsen  selective  system  of  wireless  telegraphy,  to 
which  we  referred  in  our  engineering  review  In  the  February 
and  March  issues  of  Maciuneby,  seems  to  be  making  rapid 
strides,  and  in  one  instance  even  to  have  established  a  record. 
The  Poulsen  system  lias  been  installed  on  board  the  IlcUi;/ 
Olaf,  a  liner  belonging  to  the  United  Shipping  Corporation  of 
Copenhagen,  and  recently  when  that  vessel  was  more  than 
2,000  miles  distant  in  mid-ocean,  a  message  of  21  words  was 
despatched  by  her  transmitter  and  successfully  received  at 
the  Steglitz  wireless  telegraph  station  near  Berlin,  Ger- 
many. This  lb  claimed  to  be  the  greatest  distance  a  wireless 
message  has  ever  been  sent  from  ship  to  shore.  In  its  career 
it  passed  over  the  ocean,  across  Great  Britain,  the  North  Sea, 
and  again  over  the  Continent  to  Berlin.  This  is  the  first 
time  the  Poulsen  system  has  Ijeen  worked  on  board  ship. 
The  American  De  Forest  Company  has,  it  is  stated,  covered 
1,500  miles— from  the  West  Indies  to  New  York — and  the 
Marconi  system  is  continually  doing  long-distance  work.  But 
such  messages  have  been  from  station  to  station  or  from 
shore  to  ship,  not,  as  in  the  present  case,  from  ship  to  shore, 
which  is  considered  to  be  a  much  more  remarkable  feat. 


GRIP  CHUCK  FOR  STRAIGHT  SHANK  DRILLS. 
Eiighweriiig.  Jlay  10.  lOOT. 
A  drill  chuck  working  on  the  well-known  eccentric  clamp- 
ing principle  has  recently  been  placed  on  the  market  by 
Ludwig  Loewe  &  Co.,  Ltd.,  Farrington  Road,  London,  E.  C. 
The  principle  of  this  chuck  is  plainly  shown  in  the  accom- 
panying cut.  It  is  intended  for  instantaneous  and  automatic 
gripping  of  drills  with  straight  shanks.  The  chuck  takes 
drills  from  %  inch  to  14  inch  in  diameter.  No  key  is  em- 
ployed to  tighten  or  loosen  the  jaws,  and  there  are  no 
internal  gears  or  screws  in  its  construction.  The  milled 
cap  covering  the  jaws  has  three  radial  slots  in  its  inner  face, 
which  engage  with  pins  on  the  respective  jaws.  The  jaws 
terminate  in  cylindrical  portions,  about  which  they  rock  when 
the  cap  is  rotated.     Inside  the  cap  are  springs,  which,  acting 
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between  stops  on  the  body  of  the  chuck  and  other  stops  fixed 
to  the  cap,  tend  to  cause  the  rotation  of  the  latter,  and  so 
to  close  the  jaws.  The  latter  are  serrated  on  their  working 
faces,  and  these  faces  are  so  curved  that  the  torque  of  drilling 
will  clamp  the  drill  and  increase  the  tightness  with  which 
it  is  held.  It  is  claimed  that  the  grip  is  so  efficient  that 
high-speed  drills  may  be  driven  with  their  full  cutting 
efficiency,  and  in  actual  tests  i/o^inch  drills  of  high-speed  steel 
have  failed  under  the  work  before  the  shanks  have  slipped  in 
the  chuck. 


THE  COST  OF  PO'WER  PRODUCTION. 
Wesleni  Elccli-iciaii.  June  .s.  1907. 
Prof.  Charles  E.  Lucke,  of  Columbia  University,  having 
made  a  study  of  the  subject  of  the  comparative  cost  of 
various  methods  of  producing  power,  with  special  reference 
to  electric  power  stations,  has  collected  some  figures  which 
he  presented  in  a  paper  read  before  the  American  Electro- 
chemical Society.  He  compared  water-power  development,  oil 
engines,  gas  engines  and  producers,  and  steam  engines,  assum- 
ing a  24-hour  continuous  load  In  each  case.  In  the  case  of 
the  oil  engines,  250-horse-power  units  coupled  to  IGO-kilowatt 
generators  were  taken  for  example,  and  the  station  was  sup- 
posed to  contain  six  such  units.  As  typical  of  steam  engines, 
a  plant  of  six  5,000-kllowatt  units  was  selected,  while  for 
gas   engines  a   station   containing  six   l.OOOhorse-power  units 
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October,  1907. 


driving  600-kilowatt  generators  was  chosen.  Steam  turbines 
were  not  considered  in  the  steam  plant,  the  author  saying 
that  the  net  result  would  not  be  very  different  from  that  of 
the  reciprocating  engines.  Under  these  assumed  conditions 
the  comparison  of  power  cost  was  figured  as  follows: 

Water-power — First  cost  per  kilowatt  rating,  $75  to  $200; 
total  power  cost  per  kilowatt-year,  $8.50  to  $25. 

Oil  Engines — First  cost,  similarly,  $217;  cost  of  power  per 
kilowatt-year,  $78.64. 

Gas  Engines  and  Producers — First  cost,  $270;  annual  cost 
of  power  per  kilowatt-year,  $65.54. 

Steam  Engines — First  cost,  $110  to  $150;  power  cost  per 
kilowatt-year,  $85.50  to  $97.50. 

The  hydro-electric  plant  shows  up  very  favorably,  although 
it  is  to  be  noted  that  the  cost  of  transmission  is  not  included. 
The  author  thinks  it  likely  that  gas  power  will  be  cheaper 
than  steam  when  the  load  factor  is  high,  and  that  the  dif- 
ference will  be  greater  as  the  cost  of  coal  is  greater.  The 
figures  given,  of  course,  are  only  correct  in  a  general  way, 
"for,"  says  the  author  of  the  paper,  "the  determination  of 
power  costs  is  not  only  a  question  of  geographical  location,  a 
question  of  the  generating  system,  a  question  of  the  size  of  the 
apparatus,  a  question  of  the  perfection  of  its  design,  a  ques- 
tion of  the  load  location,  but  it  is  also  a  question  of  account- 
ing, and  the  engineer  engaged  upon  a  question  of  this  sort 
must  not  only  be  an  engiaeer,  but  something  of  a  financier 
and  an  accountant." 


CENTRIFUGAL,  PUMPS  FOR  DEEP  WELL,  PUMPING. 

Abstract  of  Paper  read  by  Mr.  C.  B.  Burdick  before  the  Western 
Society  of  Engineers,  June  5,  1907. 

This  paper  contains  some  interesting  information  re- 
lating to  a  new  development  of  the  centrifugal  pump — 
namely,  its  use  for  lifting  water  from  deep,  driven  wells. 
The  first  one  built  in  this  country  was  made  by  Mr.  John 
W.  Alvord  as  an  experiment  for  a  client,  in  1902.  The  pump 
was  so  designed  that  various  forms  of  impellers  could  be 
tried.  This  pump,  fitted  with  the  best  impeller,  showed  an 
efficiency  of  50  per  cent  when  operating  at  1,640  revolutions 
per  minute,  and  discharging  835  gallons  per  minute  against 
a  head  of  38  feet.  The  experimental  pump  had  one  im- 
peller only  and  was  designed  to  be  used  in  a  12-inch  hole. 
One  of  the  most  satisfactory  features  of  this  design  was  the 
means  taken  for  handling  the  down  thrust.  Not  only  is 
there  the  weight  of  the  long  shaft  and  the  wheel  to  be  con- 
sidered, but  the  reaction  as  well,  due  to  the  lifting  of  the 
column  of  water  against  the  static  and  frictional  head.  The 
balancing  was  effected  by  means  of  a  chamber  in  which  pres- 
sure was  maintained  by  leakage  from  the  discharge  side  of 
the  pump.  When  the  pressure  became  great  enough  to  lift 
the  impeller  and  its  attached  shafts  from  the  thrust  bearing, 
by  which  it  was  hung  at  the  top,  discharge  ports  were  opened 
by  this  movement  which  relieved  the  pressure  so  as  to  allow 
the  parts  to  settle  again.  In  the  tests  it  was  found  that  as 
soon  as  the  pump  came  up  to  speed,  the  shaft  was  lifted  about 
1/16  inch  and  rode  entirely  clear  of  the  balls  in  the  thrust 
bearing  provided  at  the  top  of  the  shaft.  In  this  design 
both  the  impellers  and  the  balancing  chambers  can  be  com- 
pounded for  high  lifts. 

The  water  w-orks  at  La  Grange,  111.,  are  supplied  with 
centrifugal  pumps  of  this  kind  built  by  Mr.  Byron  Jackson, 
of  San  Francisco,  Cal.  His  company  is  believed  to  be  the 
first  to  place  this  type  of  machine  on  the  market.  The  pre- 
liminary investigations  seem  to  Indicate  that  the  pump  effi- 
ciency is  about  50  per  cent,  and  the  efficiency  of  the  motor 
by  which  it  is  driven  about  85  per  cent.  The  motor  is,  of 
course,  a  vertical  one,  being  a  25-horse-power  Westinghouse 
three-phase  induction  type  running  at  112  revolutions  per 
minute.  It  is  connected  to  the  shaft  by  a  flexible  leather 
link  coupling. 

The  obvious  advantage  of  a  pumping  equipment  of  this 
kind  is  In  its  simplicity  and  compactness.  It  also  has  the 
advantage  over  the  reciprocating  pump  of  moving  the  column 
of  water  at  a  constant  speed,  not  requiring  it  to  be  started 
and  stopped  at  each  end  of  the  stroke. 


SELF-SUSTAINING  WINCH. 
Page's  Weekly,  June  -28,  1907. 

The  accompanying  cut  shows  an  ingenious,  but  simple,  form 
of  winch,  originated  in  Great  Britain.  The  chief  features  of 
the  winch  are  that  it  is  direct-driven,  and  that  the  drum  is 
forced  against  and  locked  to  the  casing  by  the  tension  on 
the  wire  rope.  In  consequence  of  the  latter  feature,  the 
greater  the  weight  suspended,  the  more  secure  the  hold 
will  be. 

The  winch  is  provided  with  a  common  casing.  This  casing 
has  at  its  central  part  a  bearing,  which  supports  one  end  of 
the  shaft.  The  outer  portion  of  the  shaft  is  provided  with 
a  screw  which  engages  with  a  corresponding  screw  thread 
in  the  drum.  The  periphery  of  the  outer  flange  of  the  drum 
is  coned  and  normally  engages  with  a  coned  surface  on  the 
inner  side  of  the  outer  part  of  the  casing.  The  outer  portion 
of  the  drum  has  a  central  boss  which  is  supported  in  the 
casing  and  slightly  projects  beyond  it.  The  end  of  the  boss 
is  recessed  at  its  center  to  receive  a  crank  handle.     The  hole 
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of  the  crank  handle  has  an  inwardly  projecting  lug,  which 
engages  with  a  slot  cut  in  the  end  of  the  threaded  shaft. 
This  slot  is  made  w'ider  than  the  lug  to  allow  the  crank 
handle,  during  winding,  to  first  move  freely  on  the  shaft, 
while  the  drum  is  being  unlocked  from  the  casing  before  the 
two  move  together.  A  portion  of  the  metal  around  the  recess 
in  the  center  of  the  boss  is  removed  so  that  the  crank  handle 
can  drive  the  drum  in  one  or  the  other  direction,  the  gap 
so  formed  being  of  such  width  as  to  allow,  during  unwinding, 
an  initial  movement  of  the  shaft  with  respect  to  the  drum. I 
A  spring  is  placed  between  the  inner  end  of  the  shaft  and  the| 
casing  to  create  a  slight  retarding  movement  on  the  spindle. 

To  use  the  winch  the  handle  is  placed  on  the  outer  end  ofl 
the  threaded  shaft,  the  lug  or  key  in  the  handle  passing  into  I 
the  slot  of  the  threaded  shaft,  and  the  web  of  the  handle  into| 
the  gap  in  the  outer  portion  of  the  boss.     To  raise  a  load  the 
handle  is  turned  forward.     This  causes  the  handle  to  engage] 
with    the    forward    face    at    the    end    of    the    gap,    and    the! 
drum  to  be  turned  on  the  shaft  until  the  lug  in  the  hole  of  J 
the   handle   comes   against   the    forward   face    of   the   slot   inj 
the  shaft,  when  the  drum  and  shaft  will  revolve  as  one.     To| 
unwind  the  drum,  the  handle  is  turned  in  the  opposite  direc- 
tion.    In  this   case   the  lug  in   the   boss  of  the   handle  first  I 
bears  against  the  forward  face  of  the  slot  in  the  shaft,  and 
forces   the   drum    inward,   after   which   the    drum    and   shaft] 
revolve  together.     Immediately  the  handle  is  released,  either] 
during    winding    or    unwinding,    the    tension    on    the    cordj 
causes  the  drum  to  be  turned  on  the  shaft  and  to  he  forced 
against  the   casing.     This  device   is  made   by   Bernard  Metz,  ] 
Great  Winchester  St.,  E.  C.   London.  England. 


ROPE  DRIVE  FOR  MACHINE  TOOLS. 

The  Engineer  (Chicago),  July  15.  1907. 
Hitherto  rope  drive, has  not  been  practical  for  machine  tools] 
of  the  variable  speed  type,  such  as  lathes,  shapers,  drills,  and 
drilling  tools,   because   speed   changes  were   usually  procured 
by   coned   pulleys   modified   by   throwing   in   or  out   the  back 
gear.     While  a  power  rope  can  be  shifted  from  one  groove  to 
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iinother,  llio  opfralioii  Is  so  tcilious  aiul  time  consuming,  that 
it  ctnnot  be  applied  to  the  often  swiftly  succeeding  speed 
changes  of  modern  machine  shop  practice.  Hence  belts  have 
generally  been  used  for  these  varying  transmissions. 

Of  late,  however,  a  number  of  single  pulli\v  drives  have  been 
introduced  on  tools  of  this  class.  In  which  speed  changes  are 
effected  by  lever-controlled  change  gears.  This  system  has  the 
great  advantage  of  Increasing  the  power  delivered  to  the  cut- 
ting tool  by  high  initial  belt  speed.  With  a  constant  speed 
for  the  driving  shaft,  the  cutting  power  Is  the  same  at  high 
or  low  speed.  Speed  changes  can  be  made  very  qulclcly,  and 
a  far  greater  range  of  changes  can  be  obtained  than  with 
stepped  pulleys.  As  the  new  design  of  siieed  changing  is  meet- 
ing with  much  favor  among  manufacturers  on  account  of  its 
advantages,  and  as  transmission  rope  offers  the  ideal  means 
for  supplying  power  to  constant  speed  shafts,  we  may  loolc  for 
a  great  increase  in  rope  driving  in  future  machine  shop  in- 
stallations. This  will  result  in  marked  economy  of  space,  as 
tlie  rim  surface  for  rope  sheaves  Is  much  less  than  that  re- 
quired for  belting,  which  in  turn  means  more  rigidly  sup- 
ported shafts,  as  there  will  be  less  spring  between  the  closer 
spaced  bearings.  It  will  also  greatly  decrease  the  noise  of 
driving,  and  the  loss  of  power  from  slipping.  Properly  laid 
and  lubricated  rope  is  not  only  much  cheaper  than  belting, 
but  requires  no  expense  to  speak  of  for  dressing,  lacing,  clean- 
ing and  taking  up  slack. 

Though  we  are  not  accustomed  in  this  country  to  see  driving 
rope  shifted  from  an  idle  to  a  working  pulley,  it  can  be  done 
just  as  well  as  with  a  belt,  and  is  a  matter  of  common  occur- 
rence in  England.  In  a  number  of  large  cotton  mills  in  the 
Lancashire  district,  the  power  Is  conveyed  from  a  line  shaft 
running  the  whole  length  of  the  room  to  numerous  ring  frames 
by  means  of  ropes  instead  of  belts,  the  ropes  operating  on 
fast  and  loose  pulleys  mounted  within  guard  boxes. 


whereas  practically  none  can  splice  a  roijc  Is  an  object  lonablo 
feature  of  constantly  diminishing  weight,  because  In  the  first 
place  a  rope  does  not  need  to  be  spliced  nearly  as  often  as  a 
l)elt  needs  to  be  laced,  and  with  the  rapidly  increasing  use 
of  transmission  rope,  the  practice  Is  growing  of  having  at 
U-ast  one  expert  drive  rope  si)licer  attached  to  each  large  in- 
dustrial establishment. 


Rope  Drive  for  Machine  Tools. 

In  this  combination  a  shifting  arrangement  is  used,  illus- 
trated in  the  cut,  which  could  well  be  adapted  for  the  drive 
of  constant  speed  machine  tools.  The  idle  or  loose  sheave  A 
has  practically  all  of  its  flange  cut  away  on  the  side  towards 
the  working  of  fast  sheave  B.  To  throw  the  machine  into 
action,  a  curved  rope  shifter  or  fork  is  used,  shown  in  section 
In  the  cut.  It  is  bent  to  the  curve  of  the  sheave  with  very 
small  clearance  above  the  sheave  flanges,  and  is  operated  with 
a  pivoted  hand  lever.  Referring  to  the  cut,  as  the  arm  of  the 
forli  engages  the  driving  side  of  the  rope,  it  pushes  the  latter 
clear  of  its  reduced  flange  onto  the  intermediate  groove  C, 
cut  in  the  fast  sheave.  The  shifter  continuing  toward  the  left, 
presses  the  rope  into  the  groove  B,  whence  it  is  readily  forced 
out  by  reverse  movement  of  the  fork  whenever  the  machine 
is  to  be  stopped. 

One  objection  is  that  to  secure  sufficient  speed,  the  sheave 
on  the  lathe  would  have  to  be  so  small  in  diameter  that  quite 
a  number  of  ropes  would  have  to  be  used,  which  would  make 
the  face  of  the  sheave  as  wide,  it  not  wider,  than  a  belt  pulley 
for  the  same  power.  As  the  drive  contemplates  a  lathe 
equipped  with  gears  for  changing  speed,  this  objection  falls 
away  because  one  single  rope  can  carry  a  great  deal  of  power 
to  a  tool  provided  with  a  large  sheave,  and  as  gearing  Is  going 
to  be  used  anyhow,  the  speed  of  the  first  driver  shaft  can  be 
varied   at    will.     Tliat  almost  any   machinist  can  lace  a  belt. 


METAL  AND  RAW  HIDE  PINIONS  FOR  MOTOR  DRIVES. 
Wilfrid  L.  Spence,  in  The  Mcchunical  KiKjincer,  July  i;!,  1907. 

In  regard  to  the  question  of  pinions,  oi-dinarily  a  raw  hide 
or  paper  pinion  is  much  better  than  a  metal  one.  Both 
materials  named,  apart  from  their  surroundings,  are  utterly 
unmechanical;  they  depend  absolutely  on  outside  support  to 
carry  load,  and  whenever  axial  compression  is  relieved,  the 
teeth  bend  over,  lose  their  true  form,  become  noisy,  and 
rapidly  deteriorate  unless  the  load  is  light  out  of  all  pro- 
portion to  dimensions.  The  weak  point  of  most  built  pinions 
is  the  shrouding — the  side  plates  are  not  usually  stout  enough 
to  liold  the  hide  or  paper  up  to  its  work. 

The  very  few  failures  (all  several  years  ago)  out  of  an 
extremely  large  number  of  applications  of  which  the  author 
has  cognizance,  were  due  to  thin  side  plates  necessarily  accom- 
panied by  inadequate  compression.  This  question  is,  of 
course,  very  much  one  of  the  point  of  view,  for  If,  as  Indi- 
cated, the  general  wheel  dimensions  are  chosen  so  large  that 
the  tooth  load  is  light,  then  correspondingly  lighter  side 
plates  may  answer,  but  unquestionably  that  is  expensive 
design.  The  author's  practice,  which  has  been  quite  success- 
ful in  respect  of  smallness  of  wear,  has  commonly  been  to 
load  the  pinion  as  if  it  were  of  cast  iron,  and  under  such 
conditions  the  standard  side  plates  are  not  adequate.  With- 
out being  able  to  justify  it  theoretically,  he  has  found  that 
the  empirical  formula 

t  =0.5  P  +  0.025  VlT-f  0.25   inches, 
where 

(    =  thickness  of  side  plate,  in  inches, 

P  =  circular  pitch  of  teeth,  in  inches, 

D  =  pitch  diameter  of  pinion,  in  inches, 
agrees  closely  with  heavily  loaded  successful  pinions  designed 
in  a  wide  range  of  sizes  by  eye — i.  e..  to  look  right  mechani- 
cally when  drawn  out  full  size. 

In  the  design  of  any  pair  of  motor  gears  the  determination 
of  the  ratio,  width  of  face  to  pitch  of  teeth,  is  of  prime  im- 
portance. For  cheapness,  the  ratio  must  be  small;  for  every 
other  consideration  it  should  be  large.  The  old  mill-wright- 
ing  proportion  of  3  to  1  or  thereabout,  appropriate  with 
cast  wheels,  is  inadequate  to  meet  present-day  requirements, 
and  it  is  no  uncommon  thing  to  find  the  working  width  of 
wheels  equal  to  or  greater  than  six  times  the  circular  pitch. 
The  problem  is  to  find  a  mean  between  the  cheap,  but  noisy, 
and  the  more  expensive  silent  wheels.  The  determining  fac- 
tor is  the  peripheral  velocity  in  ordinary  wheels  and  the 
speed  of  meshing  in  complex  forms.  Starting  with  a  mini- 
mum ratio  of  3  to  1  for  no  velocity,  ending  with  6ii  to  1  for 
2,500  feet  per  minute,  and  aiming  at  between  5  and  5%  to  1, 
which  are  known  to  be  good  proportions  for  the  range  of 
moderate  speeds  ordinarily  met  with,  the  author  sketched  out 
some  ytars  ago  a  curve  to  systematize  his  work.  This  curve 
agrees  with 

«  =  3  +  0.05V"V^ 
where 

R  =:  ratio  of  wheel  face  to  pitch  of.  teeth, 

y  =  peripheral  velocity  or  speed  of  meshing  in  feet  per 
minute. 

This  rule  is  again  empirical,  and  has  no  other  justification 
than  that  it  agrees  with  a  lot  of  successful  and  economical 
examples,  and  cannot  in  any  case  be  very  far  from  basic 
fact.  In  applying  it  the  limitation  of  available  shaft  length 
has  to  be  kept  in  view,  as  also  the  possibility  that  with  great 
overhang  an  outer  bearing  may  be  necessary. 

Re.garding  the  strength  of,  or  permissible  loads  on,  spur 
gear  teeth,  the  writer  has  for  many  years  used  with  com- 
plete success  the  methods  of  Wilfred  Lewis,  and  would  con- 
fidently recommend  their  adoption  to  those  who.  and  tlieir 
number  is  legion.  In  the  design  of  gearing  have  hilhiMlo  relied 
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on  mill-wrightiug  data  which  take  no  account  of  either  peri- 
pheral velocities  or  of  the  number  of  teeth  as  affecting  the 
permissible  tooth  load. 

[The  Lewis  formula  and  tables  for  the  strength  of  gear 
teeth  are  given  in  the  following  Machinery  Data  SnEETt;: 
No.  22,  July,  1903;  No.  62,  October,  1906;  and  Xo.  64,  Decem- 
ber, 1906.]  

SOME  LATE  IMPROVEMENTS  IN  COMPRESSIVE  RIVETERS. 

Paper  read  before  Engineers'  Society  of  Western  Pennsylvania 
by  Chester  B.  Albrce 

The  comparative  advantages  of  the  various  forms  of  com- 
pressive riveters — hydraulic,  hydro-pneumatic,  direct  pneu- 
matic and  pneumatic  toggle-joint — have  been  considerably 
discussed  and  are  fairly  well  understood.  Each  of  them  has 
certain  advantages  not  possessed  by  the  other.  In  a  paper 
read  by  Mr.  Chester  A.  Albree  before  the  Engineers'  Society 
of  Western  Pennsylvania  is  described  a  new  riveter  in  which 
some  of  the  advantages  of  the  various  forms  are  combined. 


Maelitnery,  .V.  1*. 


Pneumatic  Toggle-joint  Riveter,  with  Autoinatic  A^ustinent  for 
Thickness  of  Work. 

together  with  some  additional  improvements  not  hitherto 
attained.  This  riveter  has  the  action  of  the  toggle-joint  type, 
with  its  increasing  pressure  towards  the  end  of  the  stroke, 
where  pressure  is  most  needed  in  heading  the  rivet.  It  also 
has  the  valuable  feature  of  the  plain  hydraulic  machine  in 
not  requiring  adjustment  of  the  riveting  jaws  for  work  of 
different  thicknesses.  The  machine  is  self-adjusting  in  this 
respect,  and  always  gives  the  same  terminal  pressure,  even 
though  the  thickness  riveted  may  vary  from  one  stroke  to 
another.  The  following  paragraphs  are  a  digest  of  the  paper 
referred  to. 

In  the  cut  is  shown  the  perfected  form.  The  piston  in  the 
air  cylinder  is  connected  to  the  plunger  by  a  toggle  mechan- 
ism of  the  usual  construction.  The  pressure  from  the  toggle 
is  transmitted  to  the  top  of  the  ram  and  also  through  a 
pipe  to  the  adjusting  cylinder.  The  ram  being  small  in  area 
and  free  to  move,  advances  rapidly  and  continues  until  the 
rivet  die  on  its  extension  strikes  the  projecting  rivet.  As 
the  plunger  continues,  the  pressure  in  the  cylinder  is  limited 
by  the  pressure  due  to  the  spring  in  the  adjusting  cylinder, 
there  being  free  communication  to  it  through  port  M  and  the 
pipe  shown.  This  pressure  is  only  20  pounds  per  square 
inch,  insufficient  to  upset  the  rivet  beneath  the  ram.  Hence 
the  liquid  will  now  displace  the  piston  in  the  adjusting ' 
cylinder,  the  ram  remaining  stationary. 


Referring  to  the  cut  it  will  be  noted  that  the  extension  of 
the  plunger,  when  fully  up,  still  projects  into  the  smaller  area 
of  the  ram  cylinder;  and  that  cup  leathers  are  used  to  pack  it. 
In  the  interior  of  this  extension  is  a  valve  of  the  poppet 
type,  but  having  a  stem  carrying  on  its  end  a  small  piston. 
This  valve  is  normally  held  open  by  a  spring.  So  long  as 
the  pressure  above  and  below  this  small  piston  is  the  same, 
the  spring  holds  the  valve  open,  but  when  the  pressure  below 
is  greater  than  above  the  piston  will  move  up,  closing  the 
poppet  valve.  This  occurs  only  when  the  port  M  leading 
into  the  space  below  the  small  piston  is  closed,  due  to  its 
passing  from  the  large  diameter  bore  to  the  smaller  ram 
bore.  When  closed,  the  -toggle  pressure  acts  on  the  liquid 
belov,'  the  plunger  extension,  raising  the  pi'essure  sufficiently 
to  move  the  small  piston  and  connected  valve,  and  later 
exerting  very  high  pressure  on  the  poppet  valve,  shutting  it 
perfectly  tight. 

During  the  downward  motion  of  the  ram  the  liquid  be- 
neath it  is  forced  into  the  opposite  end  of  the  adjusting 
cylinder,  against  the  spring  pressure.  It  is  obvious  that  the 
ram  may  move  its  whole  adjusting  stroke,  or  not  at  all,  up 
to  the  time  when  port  M  is  closed  by  entering  the  smaller 
diameter  of  the  cylinder;  after  which  the  further  travel  of 
the  ram  is  that  of  the  plunger,  until  the  ram  meets  oppo- 
sition greater  than  the  pressure  of  the  toggle,  when  it  wiU 
stop.  This  arrangement,  therefore,  automatically  adjusts  the 
point  of  maximum  pressure  to  suit  the  work.  On  the  return 
stroke  we  have  the  direct  pressure  beneath  the  ram,  as  well 
as  the  suction  of  the  plunger,  to  raise  the  ram  to  its  original 
position. 

Leakage  of  the  liquid  is  made  up  from  a  small  storage,  or 
compensating  cylinder,  full  of  liquid,  having  a  piston  with  a 
spring  behind  it,  connected  to  the  larger  bore  of  the  plunger 
by  a  pipe,  having  a  check  valve  in  it.  Whenever  there  is 
pressure  in  the  plunger  cylinder,  the  check  valve  remains 
closed:  but  when  the  toggle  is  fully  back,  and  the  piston  in 
the  adjusting  cylinder  is  against  its  cylinder  head,  so  that 
no  pressure  due  to  its  spring  is  exerted  on  the  liquid,  any 
loss  of  liquid  will  tend  to  create  a  vacuum  in  the  plunger 
cylinder,  and  then  the  check  valve  will  open,  and  oil  flow  out 
of  the  compensating  cylinder,  under  the  pressure  of  the 
spring  acting  in  its  piston,  to  replace  that  lost. 

This  riveter  is  built  by  the  Chester  B.  Albree  Iron  Works, 
Pittsburg,  Pa. 


ABSORPTION  DYNAMOMETER. 
Engineering,  May  31,  1907. 

A  novel  form  of  dynamometer,  made  by  Peter  Brotherhood. 
Belvedere  Road,  Westminster  Bridge,  S.  W.,  London,  England, 
is  illustrated  in  the  cut  herewith.  This  device  is  intended 
for  comparatively  high  speeds,  say  from  300  to  1,200  revolu- 
tions, and  is  specially  suitable  for  the  testing  of  petrol  motors, 
but  its  uses  extend  to  the  testing  of  motors  of  all  classes. 
It  is  self-contained  and  independent,  and  may  be  made  port- 
able and  be  used  anywhere,  provided  only  that  a  supply  of 
water  is  available.  The  dynamometer  has  been  designed  to 
supersede  the  unreliable  and  crude  brakes  of  the  Prony  type, 
and  at  the  same  time  to  avoid  the  necessity  of  external  appli- 
ances, and  consequent  complications  of  calibration  associated 
with  electrical  and  other  forms  of  absorption  brakes.  As 
regards  electrical  testing  sets,  those  most  extensively  in  use 
require  external  resistances,  volt  and  ammeters,  etc.,  for  the 
proper  adjustment  and  reading  of  the  load,  and  all  these  parts 
are  liable  to  damage  and  deterioration.  In  the  form  of  brake 
illustrated,  there  is  no  part  liable  to  injury  through  neglect 
or  rough  usage,  and  the  only  external  fittings  required  are 
flexible  pipes  for  water  supply,  and  a  spring  balance.  Fur- 
ther, all  the  work  given  to  the  brake  is  definitely  recorded, 
and  no  losses  have  to  be  reckoned.  The  principle  employed 
is  that  of  skin  friction  between   plates  and  moving  water. 

The  apparatus  consists  of  a  cast  iron  casing  carrying  long 
trunnions,  supported  on  friction  disks  or  ball  bearings,  about 
which  the  casing  is  free  to  rotate  within  limits.  An  arm,  not 
shown  in  the  cut,  which  is  attached  to  the  casing  and  pro- 
jects to  a  fixed  distance  from  the  center,  carries  a  spring 
balance   to    register   the   turning   effort   of   the    casing.     The 
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sliaft  nms  in  bronze  bushes  in  I  Up  liiiniilons.  and  carries  one 
or  more  smooth  disks  of  steel  plaie,  of  a  diameter  sufflcient 
to  oeeiipy  nearly  the  full  diameter  of  the  interior  of  the  cas- 
iuK.  there  being  plaeed  between  each  pair  of  plates  a  ring 
of  similar  plate  fixed  In  the  joint  of  the  casing.  The  fixed 
and  revolving  disks  are  separated  and  never  come  into  con- 
tact. The  brake  is  partially  filled  with  water,  and  on  the 
disks  rotating,  the  water  Is  carried  out  to  their  extreme 
edges,  rotating  with  the  disks,  but  at  a  s-lower  speed.  The 
energy  of  the  motor  under  test  is  entirely  dissipated  by  the 
friction  of  the  fluid  against  the  fixed  and  moving  plates.  The 
moment  of  this  force  tends  to  rotate  the  casing  about  the 
trumiions.  the  effort  being  measured  by  the  spring  balance 
fixed    to    the    arm.      It    is    evident    that    any    friction    of    the 


Absorption  Dynamometer. 

water,  as  well  as  of  the  shaft  bearings,  is  duly  shown  on  the 
spring  balance,  and  the  readings,  therefore,  always  give  a 
true  record  of  the  work  given  to  the  brake. 

The  water  is  introduced  at  the  center  of  the  casing,  through 
a  regulating  cock,  and  drawn  off  at  the  rim.  The  quantity  of 
water  is  adjusted,  when  the  bralie  is  in  use,  by  a  tube  which 
may  be  set  to  project  inward  to  any  point  toward  the  center 
of  the  shaft.  The  water  inside  this  radius  is  discharged  by 
centrifugal  force,  thus  regulating  the  depth  of  the  ring  of 
fluid  round  the  periphery  of  the  disks.  With  a  given  quantity 
of  water  in  the  casing,  and  at  all  but  the  very  lowest  speed, 
the  torque  on  the  casing  bears  a  fixed  relation  to  the  speed 
of  rotation  of  the  shaft,  so  that  by  increasing  or  reducing 
the  water  contents  any  conditions  of  torque  and  speed  can 
be  obtained. 


MILLING  MACHINE  OUTPUT. 
P.  V.  Vernon,  in  The  Eiigiiit'tr,  (Lcindon>,  May  31,  1!)0T. 

The  reputation  of  the  milling  machine  as  a  metal  re- 
moving tool  for  enginering  worlc  is  spreading,  and  it  is, 
tlierefore,  important  to  ensure  that  further  progress  shall  be 
along  the  right  lines.  It  is  with  this  object  that  the  fol- 
lowing observations  are  offered,  not  with  any  intention  of 
advocating  a  particular  type  of  machine,  but  to  note  some  of 
the  conditions  to  be  observed  if  the  best  output  is  to  be 
obtained  from  any  reasonably  well  designed  machine. 

The  early  milling  cutter  was  called  a  fraise  from  a  fancied 
resemblance  of  the  toothed  surface  of  the  cutter  to  the 
rough  exterior  of  the  strawberry,  and  it  may  be  owing  to 
this  that  many  milling  machines  are  operated  so  as  not  to 
remove  much  more  material  than  could  be  rubbed  off  with  a 
hardened  steel  strawberry,  instead  of  a  properly  designed 
milling  cutter.  The  fact  that  each  tootli  is  a  cutting  tool, 
with  capacity  for  removing  metal  in  much  the  same  way  as 
other  metal-cutting  tools,  has  been  obscured  by  the  associa- 
tion with  it  of  many  similar  teeth  on  the  same  cutter,  very 
little  inquiry  being  made,  as  a  rule,  as  to  whether  each  tooth 
is  doing  fair  duty,  and  the  output  of  the  cutter,  as  a  whole, 
being  judged  liy  comparison  with  other  milling  cutters,  and 
not  by  comparing  the  work  of  each  cutting  edge  with  that 
of  other  cutting  edges  of  equal  strength  and  with  equal 
power  l)elnnil  them. 


An  examination  into  tiie  question  of  the  amount  of  cut 
taken  by  each  loolli  of  a  milling  cutter  shows  that  even 
when  good  milling,  as  generally  understood,  is  l)eing  done, 
each  tootli  is  taking  a  surprisingly  snuill  cut,  and  it  Is  very 
seldom  that  the  cutting  edges  fail  through  tlie  heaviness  of 
the  cut  when  properly  made  and  properly  run.  The  accom- 
panying Table  I  contains  particulars  of  a  number  of  milling 
cuts  which  are  regularly  performed,  and  which  may  be  said 
to  represent  a  good  output  (A.  D.  1907)  although  not  by  any 
means  tlie  maximum  possii)le  output  of  the  various 
cutters.  It  will  be  seen  that  although  the  feeds  are  fairly 
thick,  yet  the  feed  per  tooth  is  quite  small,  and  it  may  be 
fairly  inferred  that  the  cutters  themselves  might  be  made  to 
do  a  great  deal  more  work  if  other  conditions  permitted. 
The  feeds  are  tabulated  in  three  different  ways,  showing  that 
the  feed  per  tooth  does  not  bear  any  fixed  relation  to  the 
feed  per  minute,  or  to  the  feed  per  turn,  neither  of  which, 
therefore,  can  he  taken  as  a  .gage  of  the  possibilities  oi' 
output  of  the  cutter,  the  feed  per  tooth  and  the  cutting  speed 
being  the  really  important  factors  in  the  problem. 

The  usual  limitations  of  output,  when  milling,  are  caused 
by  spring  or  chatter  due  to  weakness  of  the  work,  lack  of 
driving  power,  weakness  of  the  machine,  or  of  the  cutter 
arbor;  weakness  of  the  feed  motion;  weakness  of  the  body  of 
the  cutter,  not  of  the  teeth;  or  insufficient  room  for  chips. 
In  order  to  get  the  maximum  amount  of  work  then  from  each 
tooth  of  the  cutter,  it  is  necessary  to  give  attention  to  the 
following  requirements,  assuming  that  the  work  is  massive 
enough  to  stand  the  heaviest  cut  that  will  be  taken:  — 

(1)  Sufficient  driving  power. 

(2)  A  strong  enough  machine. 

(3)  A  stiff  enough  arbor. 

(4)  A  regular  and  powerful  feed. 

(5)  Enough  metal  in  the  body  of  the  cutter. 

(6)  Ample  room  for  chips;  in  other  words,  teeth  of  coarse 
pitch. 

I  have  no  hesitation  in  stating  my  belief  that  the  above 
six  factors  have  very  much  more  influence  on  the  output  of 
a  milling  cutter  than  the  actual  power  of  the  tooth  to  resist 
the  stresses  that  come  on  it.  In  order  to  determine  the 
importance  of  each  of  these  six  vital  factors  in  relation  to 
the  work  of  the  cutter,  it  is  best  to  consider  them  one  at  a 
time. 

1.  Sufficient  Driving  Power. — The  maximum  power  de- 
liverable to  the  machine  is  merely  a  matter  of  dimensions  of 
its  driving  parts,  but  a  much  more  important  matter  is  the 
power  available  at  the  cutter  on  the  different  spindle  speeds. 
The  accompanying  torque  diagram  is  for  a  modern  milling 
machine  of  cone  pulley  type,  with  all  the  latest  improvements 
in  the  way  of  wide  belts,  large  pulleys  and  double  back  gears, 
and  it  will  be  seen  that  the  actual  torque  or  driving  effort 
available  at  the  spindle  varies  in  a  more  or  less  irregular 
manner.  Now.  assuming  the  number  of  teeth  in  cutting 
contact  with  the  work  to  be  constant,  the  torque  required 
for  a  given  cut  per  tooth  is  perfectly  regular,  and  varies  di- 
rectly as  the  width  of  cut  and  as  the  diameter  of  the  cutter. 
It  is,  therefore,  important  when  doing  fast  milling  to  select 
a  cutter  of  such  diameter  that,  when  running  at  its  correct 
cutting  speed,  its  driving  torque  will  not  be  at  the  bottom  of 
one  of  the  valleys  of  the  curve  in  the  cut  unless  the  power  of 
the  machine  is  enough  to  give  ample  torque  even  in  the  deep- 
est valley.  Subject  to  this  and  other  reservations  to  be  dealt 
with  later,  the  diameter  of  the  cutter  should  be  as  small  as 
possible. 

2.  A  Strong  Enough  Machine. — That  is  to  say,  a  machine 
of  which  the  frame,  spindle,  slides,  and  other  parts  are  suffi- 
ciently strong  to  enable  the  whole  of  the  driving  power  pro- 
vided to  be  utilized  at  the  cutter  without  chatter,  flexure,  or 
vibration.  This  factor  Is  one  of  correct  proportion,  not  of 
absolute  dimensions,  and  a  single  faulty  element  will  seri- 
ously affect  the  work  of  the  cutter. 

3.  A  Stiff  Enough  Arlior. — A  milling  cutter  arbor  must  bo 
strong  torisionally  and  transversely,  as  the  arbor  is  the  only 
connection  between  the  cutter  and  its  driving  power.  In  .gen- 
eral terms,  it  may  be  said  that  arbors  for  heavy  millin.g  arc 
often  too  small  to  transmit  the  jiower  wliieli  the  niiiling  ma- 
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chines  possess,  and  which  the  cutters  could  utilize  but  for 
the  weakness  of  their  arbors.  The  torsional  stress  on  the 
arbor  due  to  driving  a  given  cut  varies  directly  as  the  diam- 
eter of  the  cutter,  whereas  both  the  torsional  and  the  trans- 
verse strength  of  the  arbor  vary  directly  as  the  cube  of  the 
diameter.     It   therefore   pays  in  many   cases  to   increase   the 


coarse  pitch  teeth  occupy  less  space  in  proportion  to  their 
weight  than  thin  chips,  thus  further  favoring  the  coarse 
pitch  cutter.  Most  of  the  published  tables  of  milling  cutter 
dimensions  specify  too  many  teeth  in  the  cutters,  and  users 
of  modern  machines  will  be  well  advised  not  to  rely  on  such 
tables,  but  to  favor  very  much  coarser  pitches. 


Variation  of  Torque  with  Change  of  Speed  in  a  Modern  Cone  PuUey  Driven  Milling  Machine. 


Macut'ttri/.  y.y. 


diameter  of  the  cutter,  provided  that  the  increase  in  diameter 
is  also  added  to  the  arbor.  The  arbor,  in  fact,  gains  very 
much  more  than  the  cutter  loses  by  the  increase.  Arbors 
should  therefore  be  large. 

4.  A  Regular  and  Powerful  Feed.— The  general  experience 
of  milling  machine  makers  has  decided  in  favor  of  a  screw 
feed  for  heavy  milling.  It  is  not  necessary  to  enlarge  on 
various  methods  of  feeding  in  this  article,  as  the  matter  has 
been  fully  dealt  with  previously.  It  is  enough  to  say  that 
the  feed  must  be  sufficient  in  rate  and  in  power  to  give  as 
much  feed  to  each  tooth  of  the  cutter  as  the  other  conditions 
will  allow. 

5.  Enough  Metal  in  the  Body  of  the  Cutter. — This  condi- 
tion further  modifies  the  general  maxim  that  cutters  should 
be  as  small  as  possible.  It  is  often  desirable  to  make  the 
cutter  solid,  so  as  to  perform  the  double  function  of  cutter 
and  arbor.  This  may  be  said  to  give  the  smallest  possible 
cutter  with  the  largest  possible  arbor.  Where,  for  reasons  of 
cost  or  interchangeability,  this  cannot  be  done,  ample  thick- 
ness should  be  allowed,  as  nothing  is  gained  in  output  by  the 
use  of  a  cutter  so  thin  that  it  will  not  survive  the  maximum 
cut  which  the  tooth  will  stand,  which  the  arbor  will  trans- 
mit, and  which  the  machine  will  drive. 


The  following  table  has  been  found  satisfactory  for  general 
use,  but  is  put  forward  more  as  a  suggestion  than  with  the 
idea  that  it  is  a  final  statement  of  ultimate  possibilities: 


TABLE  II.     NUMBER  OP  TEETH  IN 

MILI-rNG 

[GUTTERS. 

Diameter  of 
Cutter. 

Vs  In.  to  3-16  in. 

No.  of  Tee 

Ordinary  Fini 

and  Roughing  C 

5 

th. 

ihing 
utters. 

No.  of  Teeth, 

Cutters  for  Heavy 

Roughing  only. 

Vi  in.  to  13-16  in. 

6 

— 

%  in.  to  114  in. 

8 

— 

1%  in.toli,4in. 

9 

6 

1%  in.  tol's  in. 

10 

6 

2      In.  to  2%  in. 

12 

7 

2%  in.  to  3%  in. 

14 

8 

31/2  in.  toSVs  in. 

16 

3 

4      in.  to  6      in. 

18 

10 

With  roughing  cutters  made  as  per  the  last  column,  only 
one  tooth  will  be  cutting  at  a  time  on  all  ordinary  roughing 
work.  The  spiral  must,  therefore,  be  such  as  to  ensure  con- 
tinuity of  torque,  or  the  result  will  be  an  intermittent  cut. 
A  good  angle  of  spiral  for  general  work  Is  27  deg.  with 
the  axis  of  the  cutter.  It  must  not  be  forgotten  that  coarse 
pitch  of  teeth  necessitates  short  pitch  of  spiral. 

There  are  many  more  questions  in  connection  with  milling. 


TABLE  I.    OUTPUT  OP  IDLUNG  CUTTERS. 


Cutter. 

Cut. 

Speed. 

Feed. 

Material 
Removed. 

Material 

Type. 

Steel. 

Diam., 

No.  of 

Width, 

Depth, 

Turns 

Feet 

Inches 

Inches 

In.  per 

Cubic  in. 

m. 

Teeth. 

m. 

m. 

permin. 

per  min 

per  mm. 

per  turn. 

tooth. 

per  min. 

• 

Face 

Higli  speed 

3 

12 

1.135 

0.187 

200 

105 

9 

0.045 

0.0038 

1.9 

Cast  iron 

" 

3i 

12 

3.635 

0.187 

86 

79 

5.5 

0.064 

0.0053 

2.7 

■" 

4i 

14 

3 

0.156 

60 

71 

8.5 

0.140 

0.0100 

3.98 

•■ 

" 

" 

64 

16 

5 

0.135 

41 

70 

10.3 

0.252 

0.01.57 

6.45 

" 

" 

" 

8 

13 

8 

0.135 

30 

63 

5.87 

0.195 

0.0163 

5.87 

" 

Side 

2J 

16 

2.5 

0.25 

110 

73 

6.5 

0.059 

0.0037 

4 

" 

" 

Carbon 

3f 

12 

8 

0.125 

48 

34  5 

12  125 

0.253 

0.0214 

4.. 55 

" 

" 

High  speed 

3 

8 

5 

0.312 

60 

47 

12 

0.300 

0  025 

18.7 

" 

*' 

Carbon 

2i 

18 

1.875 

0.1 

64 

38 

3.3 

0.051 

0.0029 

6.3 

Mild  steel 

" 

High  speed 

2f 

23 

3.5 

0.187 

48 

35 

3.5 

0  073 

0.0033 

2.3 

" 

3| 

18 

1,75 

0.75 

64 

65 

1.375 

0  0315 

0.0012 

1.8 

" 

6.  Teetli  of  Coarse  Pitch. — ^A  milling  cutter  will  do  more 
work  when  each  tooth  gets  well  under  the  surface;  in  other 
words,  when  the  feed  per  tooth  is  sufficient  to  enable  a  cut 
rather  than  a  scrape  to  be  taken.  With  coarse  pitch  cutters, 
less  teeth  are  cutting  at  one  time,  and  a  given  feed  power  is 
more  effective  on  each  tooth  than  in  the  case  of  fine  pitch  cut- 
ters. There  is  also  more  room  for  chips.  The  space  per  tooth 
available  for  chips  varies  approximately  as  the  square  of  the 
pitch  of  the  teeth,  and  the  total  space  for  chips  all  round  the 
cutter  varies  directly  as  the  pitch.  Coarse  pitch  cutters  can 
also  have  stronger  teeth  than  fine  pitch  cutters,  as  they  per- 
mit of  a  wider  land  behind  the  cutting  edge,  without  unduly 
robbing  the  space  available  for  chips,  and  incidentally  the 
thicker  tooth  is  not  so  easily  affected  by  heat  generated  while 
cutting.     In    addition    to    this,    the    thicker    chips    taken    by 


on  which  definite  information  is  required,  if  milling  is  toj 
take  its  proper  place  in  the  economy  of  the  machine  shop, 
such  as  the  effect  of  the  feed  per  tooth  on  the  cutting  speed 
for  different  materials,  the  proper  cutting  and  clearance 
angles  for  milling  cutter  teeth,  and  the  proper  ratio  between 
power  consumed  and  metal  removed  under  the  best  condi- 
tions; but  enough  has  perhaps  been  said  to  indicate  that 
there  may  be  points  in  connection  with  milling  which  do  not 
receive  attention  from  the  average  user,  and  that  the  suc- 
cessful use  of  milling  machines  depends  upon  a  proper  ap- 
preciation of  these  points.  The  labor-saving  possibilities  of 
milling  machines  properly  designed,  built,  tooled,  and  handled, 
are  perhaps  greater  than  of  any  other  metal  cutting  tools,  and 
it  is  for  the  present  generation  of  engineers  to  avail  them- 
selves of  these  possibilities  to  the  fullest  extent. 


OfldlitT.   liioT. 
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COOPERATIVE  COURSES  IN  ENGINEERING  AT  THE 
UNIVERSITY  OF  CINCINNATI. 

Abstnict  of  I'liiicr  by  Pro/',   llvriiutit  Sclniciitrr.  rvtitl  before  flic 
Sociitj/for  the  Proiiiofioii  i)f  Eitiiiiieering  Ediietitiuti. 

Tlio  plan  ol'  lOinbiiUHl  theoretkal  and  practical  instruc- 
tion, followed  in  the  nu'chanical  engineering  course  of  the 
University  of  Cincinnati,  was  described  In  the  March,  1907, 
issue  of  Maciii.nkky  under  the  title  "Unique  Experiment  in 
Technical  Education."  The  paper,  of  which  this  is  an  abstract, 
gives  further  information  as  to  the  plan  of  this  course,  and 
tells  something  of  the  success  that  has  attended  it  so  far. 

Aliout  six  years  ago  the  writer  began  what  might  be  called 
a  |)edagogical  research  into  the  problem  of  engineering  educa- 
tion. After  a  time  he  sifted  the  problem  down  to  three 
question: 

What  requirements  should  the  finished  product  of  an  en- 
gineering school  fill? 

Where  and  how  shall  we  get  the  raw  material  to  make  the 
required  finished  product? 

Through  what  process  shall  we  put  the  raw  material,  in 
order  to  acquire   the  finished  product? 

The  thorough  investigation  of  tliese  questions,  carried  on 
by  visits  to  the  largest  manufacturing  concerns  in  the  Eastern 
and  Middle  States  for  six  years,  and  still  in  progress, 
resulted  in  certain  conclusions  which  seemed  so  radical  that 
the  writer  hesitated  to  promulgate  them  until  they  had  been 
actually  tested.  The  present  six-year  course  at  the  university 
is  the  outgrowth  of  these  investigations,  and  It  seems  to  have 
worlied  well  enough  so  that  the  writer  feels  warranted  in  giv- 
ing more  publicity  to  the  Idea. 

The  length  of  the  course  Is  six  years.  During  this  period 
the  students  worli  alternate  weeks  in  shops  of  the  city 
throughout  the  scholastic  year,  and  In  the  summer  full  time. 
Two  facts  are  emphasized  in  this  connection.  First,  the 
entrance  requirements  are  precisely  the  same  as  for  the  four- 
years  course;  second,  the  university  instruction  under  the 
cooperative  plan  is  just  as  complete,  thorough,  broad,  and 
cultural  as  the  four  years  course.  In  fact  it  is  rather  more  so. 
The  course  is  not  a  short-cut  to  salary. 

Young  men  desiring  to  enter  this  course  are  required  to 
enter  the  shops  in  June  or  July  preceding  their  entrance 
to  the  university.  The  process  of  elimination  takes  place 
during  the  summer  work,  which  weeds  out  the  weaker  and 
more  undecided  ones,  and  leaves  a  residue  which  can  be  de- 
pended on  for  results.  Last  year  60  young  men  made  appli- 
cation for  entrance,  and  45  of  them  undertook  the  shop 
work  after  learning  the  conditions  of  the  course.  Fifteen 
of  these  quit  after  they  began,  leaving  a  class  of  30  in 
September.  Three  of  these  men  have  been  dismissed  for  poor 
scholarship.  This  year  about  400  inquiries  and  applications 
for  admission  to  the  course  were  received.  Most  of  these 
faded  away  when  they  learned  of  the  conditions.  Up  to  this 
writing,  50  men  had  been  placed  in  the  shops  for  this  year's 
class.  There  will  probably  be  between  50  and  75  when  the 
class  Is  formed. 

It  Is  interesting  to  note  the  reasons  which  prompted  these 
young  men  not  to  apply  for  work,  or  if  they  did  apply,  to 
quit  work.  Some  of  the  reasons  were:  "It  looked  too  hard"; 
"I  had  to  get  up  too  early  in  the  morning";  "the  work  was 
too  greasy";  "I'd  rather  be  a  lawyer";  "I  want  to  complete 
my  education  In  four  years  instead  of  six";  "my  father  said 
they  did  not  pay  me  enough";  "my  mother  was.  afraid  I'd 
get  killed'";  "the  boss  spoke  gruffly  to  me";  and  so  on.  Some 
of  the  young  men  who  withdrew  from  the  cooperative  course 
are  in  the  four-year  course. 

A  comparison  of  the  work  of  the  four-year  freshman  with 
that  of  the  six-year  freshman  is  Interesting.  The  six-year  co- 
operative students,  though  but  working  half  the  time  of  the 
regular  students,  have  accomplished  three-fourths  of  the  work 
done  by  them,  including  all  the  mathematics  and  science  of 
I  he  freshman  year.  The  course  has  been  applied  to  the  de- 
partment of  electrical,  chemical  and  mechanical  engineering. 
Attention  is  called  to  the  fact  that  under  this  scheme  the 
college  is  operated  at  the  highest  efficiency.  Being  given  a 
certain  sum  of  money  to  train  a  certain  number  of  men,  only 
those  who  by  mental,  physical  and  temperamental  adaptability 
are  worthy  of  tlie  expenditure  made,  are  retained. 


[A  recent  repoil  from  the  CMncinnatI  University  slates  that 
nearly  60  young  men  have  undertaken  the  course  this  year. 
This  is  double  I  lie  number  that  began  last  year.  About  half  of 
them  are  from  Cincinnati  and  its  immediate  vicinity,  the 
balance  coming  from  all  over  the  United  States,  as  far  west 
as  Idaho,  and  as  far  east  as  Connecticut.  The  machine  shops 
of  the  city  appear  to  be  much  interested  In  the  work,  and 
enter  into  hearty  cooperation  with  the  University.] 


COMPARATIVE    COSTS  OF  GASOLINE,  GAS,  STEAM    AND 
ELECTRICITY  FOR  SMALL  POWERS. 

William  O.  Webber,  in  Engineering  News,  August  IS,  1907. 

The  comparative  cost  of  the  various  sources  of  power  is  a 
matter  of  very  great  interest  in  Installations  of  small  power 
where  any  one  is  equally  available  and  the  sole  determining 
factor  Is  expense.  In  the  usual  determination  of  these  rela- 
tive costs  it  has  been  assumed  that  the  total  cost  of  a  new 
plant  was  merely  the  cost  of  the  machine  plus  the  cost  of  the 
material  required  to  run  it,  and  that  the  additional  cost  of 
depreciation.  Interest,  Insurance,  etc.,  would  be  the  same  in 
each  instance.  It  is  also  generally  assumed  that  the  power 
costs  just  so  much  per  horse-power  regardless  of  the  amount 
used.     These  are  both  very  erroneous  impressions. 

The  following  tables  give  the  itemized  cost  of  1  horse-power 
per  hour  on  2,  6,  10  and  20-horse-power  plants,  respectively, 
for  gasoline,  gas,  steam  and  electric  power. 

Table  I  shows  the  cost  of  gasoline  power,  and  is  based 
on  fact,  not  theory.  All  gasoline  engines  do  not  run  on 
one-eighth  of  a  gallon  of  gasoline  per  brake  horse-power  per 
hour,  and  to  get  at  fair  comparative  results,  proper  allowances 
must  be  made  for  depreciation,  reijairs  and  insurance,  as  well 
as  taxes,  and  the  room  occupied  by  the  plant  must  be  taken 
Into  account. 

Table  II  shows  the  costs  for  the  same  powers  driven  by 
electricity  It  will  be  noted  that  proper  allowance  must  be 
made  for  attendance,  although  this  Item  Is  not  generally 
charged  as  It  should  be.  In  this  case  nothing  Is  charged  for 
room,  as  separate  power  rooms  are  not  required. 

Table  III  gives  the  cost  of  gas  power,  using  Illuminating 
gas  of  760  B.  T.  U.  No  estimate  Is  made  on  the  cost  of  gas 
power,  using  producer  gas,  as  it  would  not  pay  to  put  In  a 
gas  producer  for  so  small  a  unit. 

In  Table  IV  are  given  figures  on  the  cost  of  steam  power, 
from  6  to  20  horse-power,  but  no  estimate  Is  made  on  the 
cost  for  2  horse-power,  for  the  reason  that  such  a  plant  would 
be  too  small  to  consider.  The  figures  in  Table  V  show  a 
summarized  comparison  between  the  annual  cost  of  power 
per  brake  horse-power  for  various  kinds  of  motive  power. 

TABKE  I.     COST  OF  GASOLINE  POWER. 

Size  of  plant  in  H.P.  .2  6  10  20 

Price  of  engine  in  place    $150.00        $325.00        $500.00        $750.00 

Gasoline  per  B.H.P. 

per   hour   1-3  gal.        1-4  gal.        1-6  gal.        1-S  gal. 

Cost  per  gallon $0.22  $0.20  $0.19  $0.18 

=  cost  per  3,0S0  hours  $451.53  $924.00  $975.13  $1,386.00 
Attendance   at   $1    i)er 

day    308.00  308.00  308.00  308.00 

Interest,  5% 7.50  16.25  25.00  37.50 

Depreciation,   5% 7.50  16.25  25.00  37.50 

Repairs,    10% 15.00  32.50  50.00  75.00 

Supplies,   20% 30.00  65.00  100.00  150.00 

Insurance,    2% 3.00  6.50  10.00  15.00 

Taxes,  1% 1.50  3.25  5.00  7.50 

Power  cost $824.03     $1,371.75     $1,498.13     $2,016.50 

To  these  figures  should  be  added  charges  on  space  occujiled 

as  follows: 

Value    of    space    occu- 
pied....      $100.00        $150.00        $200.00        $300.. 0 

Interest,   5% $5.00  $7.50  $10.00  $15.00 

Repairs,  2% 2.00  3.00  4.00  6.00 

Insurance.    1% 1.00  1.50  2.00  3.00 

Taxes,  1% 1.00  1.50  2.00  3.00 

Total  annual  charge 

for  siiace $9.00  $13.50         $18.00         $27.00 

Total  cost  per  annum.     $8^3.03     $1,385.25     $1,516.13     $2,043.50 
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per 
hour 


Cost    of    1 

annum, 

basis     416.51  239.87  151.61 

Cost  of  1  H.P.  per  hour    $.1352        $0.0780        $0.0492 


H.P. 
10 


TABLE  II.     COST  OF  ELECTRIC  POWER. 

Size  of  plant  in  H.P.  .2  6  10 


102.17 
$0.0331 


20 


TABLE  IV. 

Size  of  plant  in  H.P 


COST  OP  STEAM  POWER. 

6  10 


Cost  of  motor  in  place      $83.00        $118.00        $216.00        $270.00 
With  wiring,  etc 100.00  130.00  240.00  300.00 


Cost     of     electricity 

3,080  hours $529.56 


Attendance   . 
Interest,  5%. 
Depreciation, 
Repairs.  5% . . 
Supplies,   1%. 
Insurance,   29r 
Taxes,  1% 


10% .  . 


20.00 
5.00 

10.00 
5.00 
1.00 
2.00 
1.00 


$976.00 
30.00 
6.50 
13.00 
6.50 
1.30 
2.60 
1.30 


$1,425.00 

50.00 

12.00 

24.00 

12.00 

2.40 

4.80 

2.40 


$2,450.00 

50.00 

15.00 

30.00 

15.00 

3.00 

6.00 

3.00 


Total  cost   per  annum  $573.56  $1,037.20  $1,532.00  $2,572.00 
Cost  of  1  H.P.  per  an- 
num, 10  hour  basis.  286.78  172.86  153.20  128.60 
Cost  of  1  H.P.  per  hour  $0.0928  $0.0558  $0.0497  $0.0417 

The  costs  for  the  electric  current  which  are  used  in  Table 
II  are  figured  from  the  discount  table  shown  as  follows: 

COSTS  OF  ELECTRIC  CURRENT. 

Base  Price  =  1314   cents  per  K.W.  hour.     Discounts  on 

Monthly  Bill. 
Monthly  Bill.     Discounts. 


..  10% 

$10  to     $20 15% 

$20  to     $25 20% 

$25  to     $50 25% 

$50  to     $75 30% 

$75  to  $100 35% 

For  2  H.P.  plant: 

3,080  hours  X  2  H.P.  X  0.746 


Monthly  Bill.     Discounts. 

$100  to  $125 40% 

$125  to  $150 45% 

$150  to  $175 50% 

$175  to  $200 55% 

$200  to  $500 60% 

$500  and  over 65% 


:  5,604.1  K.W.  hours  per  annum. 


82  per  cent  EflBciency 
then  5,604.1  X  $0,135  =  $756.55,  annual  cost  without  discount. 
Monthly  bill  ^$63.     Discount  ^30  per  cent. 
$756.55  X  70%  =  $529.56  =  annual  cost. 
For  6  H.P.  plant: 

3.080  hours  X  6  H.P.  X  0.746  X  0.135  X  45 

=  $976.00 

86  per  cent  Efficiency 

Monthly  cost  =:  $180.     Discount  ^55  per  cent. 
For  10  H.P.  plant: 

3,080  XIO  X  0.746  X  0.135  X  40 


.$1,425.00 


87  per  cent 
Monthly  cost  ^=  $298.     Discount  =  60  per  cent. 
For  20  H.P.  plant: 

3,080  X  20  X  0.746  X  0.135  X  35 


88.5  per  cent 
Monthly  cost  ^$585. 


.$2,450.00 


Discount  ^65  per  cent. 


TABLE  III.     COST  OP  GAS  POWER. 

$1.50  per  1,000  cubic  feet  of  gas  less  20  per  cent, 

10  days  =  $1.20  net,  gas  760  B.  T.  U. 
Size  of  plant  in  H.P. .         2  6  10 


Engine    cost   in    place 
Gas  per  H.P.  hour  in 
cubic   feet    

Value  of  gas  consumed, 

3,080  hours 

Attendance,  $1  per  day 

Interest,  5% 

Depreciation,  5% 

Repairs,    10% 

Supplies,   20% 

Insurance,    2% 

Taxes,    1% 


$200.00 
30 


$375.00 
25 


$550.00 


if  paid  in 

20 

$1,050.00 

20 


$221.76 

$554.40 

$843.12 

$1,478.00 

308.00 

308.00 

308.00 

308.00 

10.00 

18.75 

27.50 

52.50 

10.00 

18.75 

27.50 

52.50 

20.00 

37.50 

55,00 

105.00 

40.00 

75.00 

110.00 

210.00 

4.00 

7.50 

11.00 

21.00 

2.00 

3.75 

5.50 

10.50 

Power  cost  $615.76 

Annual      charge      for 

space    9.00 


$1,023.65     $1,387.62     $2,237.50 
13.50  18.00  27.00 


Total  cost  per  annum.  $624.76 
Cost  of  1  H.P.  per  an- 
num,  10-hour  basis.  312.38 
Cost  of  1  H.P.  per  hour  $0.1014 


$1,037.15     $1,405.62     $2,264.50 


Cost  of  plant  per  H.P $250.00 


Fixed  charge,  14% 

Coal  per  H.P.  hour,  in  pounds. 


$35.00 


20 


Cost  of  coal  at  $5  per  ton $154.00 

Attendance.  3,080  hours 75.00 

Oil,  waste  and  supplies 15.00 


Cost   1   H.P.  per  annum,   10-hour 

basis     $279.00 

Cost  of  1  H.P.  per  hour $0.0906 


$220.00 

$30.80 

15 

$103.00 
50.00 
10.00 


$194.80 
$0.0832 


$200.00 
$28.00 


12 


$82.50 

30.00 

6.00 


$146.50 
$0.0475 


TABLE  V.  ANNDAL  COST  OF  POWER  PER  BRAKE  HORSE-POWER.* 


B  H.P.  of  Unit.  Steam 

1  $600.00 

2  500.00 

3  437.50 

4  375.00 

5  320.00 

6  280.00 

7  250.00 

8  230.00 

9  210.00 

10  195.00 

12  175.00 

14  165.00 

16  157.50 

18  150.00 

20  146.00 

22  140.00 

24  137.50 

26  133.00 

28  130.00 

30  127.50 

35  124.00 

40  120.00 

50  112.50 

60  105.00 

70  100.00 

80  95.00 

90  90.50 

100  86.40 


Electricity. 
$312.50 
282.00 
252.00 
227.50 
207.50 
192.00 
179.00 
168.00 
158.00 
152.00 
140.00 
133.00 
128.00 
126.00 
123.00 
121.50 
119.50 
117.50 
116.50 
115.00 
113.50 
112.00 
110.00 
108.00 
106.00 
104.00 
102.00 
100.00 


Gas. 

$380.00 

312.50 

260.00 

220.00 

192.50 

172.50 

160.00 

152.50 

145.00 

140.00 

132.50 

126.00 

120.00 

116.50 

113.00 

110.00 

107.50 

105.00 

102.50 

102.00 

100.00 

98.00 

96.00 

94.00 

92.00 

90.00 

88.00 

86.00 


Gasoline. 

$487.50 

416.00 

350.00 

300.00 

262.50 

240.00 

210.00 

182.50 

165.00 

152.00 

137.50 

122.00 

112.50 

107.50 

102.00 

98.00 

95.00 

92.50 

90.00 

87.50 

85.00 

82.50 

80.00 

78.00 

76.00 

74.00 

72.00 

70.00 


♦Unit  costs:   Coal,  $5   per  ton;   electricity,  $n.l35  per  K.W -hour  ; 
;1.20  per  1000  cubic  feet,  at  760  B.  T.  U.;  gasoline.  $0.20  per  gallon. 


gas 


172.86 
$0.0561 


140.56 
$0.0456 


113.22 
$0.0367 


UNUSUAL  POWER  HOUSE. 
The  most  unusual  power  house  of  which  we  have  ever  heard 
has  recently  been  completed  for  the  Patapsco  Electric  &  Mfg. 
Co.,  Ilchester,  Md.  This  power  house  is  located  inside  of  a 
dam.  The  dam  is  of  reinforced  concrete  and  hollow,  leaving 
a  considerable  amount  of  waste  room  which  it  seemed  advisa- 
ble to  make  use  of  in  some  way.  The  installing  of  the  tur- 
bines and  generators  in  this  space  reduced  materially  the  cost 
of  the  installation,  resulting  In  shorter  and  more  direct  pas- 
sages for  the  water,  and  less  expense  for  buildings.  The  part 
of  the  dam  used  for  housing  the  plant  is  fitted  with  a  false 
ceiling,  hung  5  feet  from  the  main  shell  of  the  structure  so 
as  to  protect  the  apparatus  from  any  water  that  might  leak 
through  the  deck.  The  side  next  to  the  tail  water  is  fitted 
with  windows.  These  windows  furnish  plenty  of  light,  even 
when  the  water  is  flowing  over  the  dam  two  feet  deep.  The 
water  for  operating  the  turbines  is  taken  through  the  deck 
51/2  feet  below  the  crest  of  the  spill-way.  This  helps  to  keep 
the  trash  rack  free  from  drift  wood,  etc.  Two  waste  gates 
are  placed  near  the  bottom  of  the  dam,  with  the  water  pas- 
sages under  the  floor. 

*     *     * 

According  to  the  Times  Engineering  Supplement.  Switzer- 
land possesses  in  all  about  1,000,000  horse-power  of  water 
power,  which  can  practically  be  developed.  Of  this,  one- 
fourth  is  already  utilized,  and  new  installations  of  large  capa- 
city are  being  erected  for  the  purpose  of  generating  electri- 
city. The  generating  stations  are  situated  in  different  places 
far  apart  from  one  another,  but  the  districts  served  by  the 
systems  border  on  each  other  and  can  be  connected  with  very 
little  expense,  so  that  if  one  generating  station  is  short  of 
power  for  one  reason  or  another  it  can  be  supplied  from 
another  system,  and  vice  versa.  Thus,  it  is  possible  to  sup- 
ply current  to  one  part  of  Switzerland  from  another  part, 
and  this,  in  general,  improves  the  load  factor  of  the  generat- 
ing stations. 
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FORMULAS  FOR  FORCE  REQUIRED  TO  MOVE 
CRANE  TROLLEYS.* 

JOHN  8.  MVBRS.t 

In  (U'slsnliiu  ciiuu'  trolUys  ami  similar  constructions  the 
lone  Inquired  lo  move  tliem  is  not  always  calculated  to  a 
nicety,  and  the  design  then  based  upon  the  figures.  This  may 
be  the  conception  of  the  man  fresh  from  college,  but  It  more 
frequently  happens  that  past  experience  of  a  case  similar  to 
tlie  one  in  hand  is  relied  upon  entirely. 

This  is  liolli  a  safe  and  quick  method,  when  conditions 
make  it  possil)le.  provided  good  judgnient  is  exercised  in 
allowing  for  differences  between  the  iiast  construction  and 
the  proposed  new  one.  The  designer  is,  however,  often  con- 
fronted by  a  problem  in  which  he  has  no  past  experience  to 
draw  upon  and  for  which  he  has  no  applicable  data  at  hand, 
or  the  design  may  be  of  a  type  similar  to  that  of  past  experi- 
ence, but  so  different  as  to  sizes  that  he  is  compelled  to  calcu- 
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Fig.  1.    Trolley  with  Sheave  Suspended  by  Two  Parts  of  Rope. 

late  from  elementary  principles.  Two  troublesome  questions 
then  arise:  First,  what  theoretical  conditions  should  be  taken 
into  account  and  what  ones  may  be  safely  neglected?  and 
second,  what  values  should  be  assigned  to  the  various  con- 
stants and  assumed  factors  entering  into  the  calculations? 
The  practicability  of  his  designs  will  depend  almost  entirely 
upon  the  manner  in  which  the  above  questions  are  answered. 

Taking  up  the  subject  of  crane  trolleys,  of  the  type  in  which 
the  load  is  suspended  by  ropes  passing  over  slieaves  in  the 
trolley  and  hanging  block,  as  illustrated  in  Pigs,  1,  2,  and  3, 
the  above  questions  may  be  considered  as  mutually  dependent 
upon  each  other,  and  might  be  answered  as  follows: 

Take  into  account  journal  friction  of  the  trolley  wheels, 
trolley  sheaves  and  hanging  block  sheaves;  also  the  separate 
weights  of  load  to  be  carried,  hanging  block,  and  trolley. 

Neglect  friction  of  ropes  in  grooves  of  sheaves,  power 
necessary  to  bend  ropes  over  sheaves,  and  the  rolling  friction 
of  the  trolley  wheels  on  the  track,  allow^ing  these  to  be  taken 
care  of  by  the  assumed  coeflRcient  of  journal  friction. 

Neglect  inertia,  also,  for  the  usual  speeds  of  crane  trolleys, 
since  the  difference  between  the  coefficient  of  rest  and  of 
motion  is  sufficient  to  produce  the  necessary  acceleration. 

In  choosing  the  coefficient  of  friction  consider  the  general 
conditions  of  lubrication  as  being  poor,  and  consider  that  it  is 
the  coefficient  of  rest  which  is  required.  Assume  this  coeffi- 
cient to  be  the  same  for  all  journals.  A  fair  value  is  0.1.  Hav- 
ing settled  these  preliminary  considerations,  general  formulas 
may  be   developed. 

Case  1.  (See  Fig.  1.)  The  conditions  are:  Two  parts  of 
ro|)e  supporting  the  load,  one  sheave  in  hanging  block,  and 
two  sheaves  in  trolley. 


Let  111    -  weight  lit  loiiil  to  be  carried. 
T^b  =  weight  of  hanging  block. 
Wi  =:  weight  of  trolley. 

Pi  =  pull  on  trolley  to  overcome  friction. 

S\,  =  diameter  of  sheave  in  block. 

./b  =  diameter  of  .journal  in  block. 

.S'l  =  diameter  of  sheave  in  trolley. 

Ji  =  diameter  of  .journal  in  trolley  sheaves. 

D  —  diameter  of  trolley  wheels. 

•4  =  diameter  of  trolley  axle  journals. 

O  =  coefficient  of  friction. 

f\  =  friction  of  hanging  block  sheave. 
Fu  =  friction  if  trolley  sheaves, 
i^tw  =  friction  of  trolley  wheels. 
l<'or  Case  I, 

J^. 
F„  =  (TF,  +  1Kb)  C —  (1) 

.S'l, 
The  load  being  supported  by  two  ropes,  the  load  in  each  i;^ 
%  (,W\  +  W-a)  and,  the  arc  of  contact  of  the  rope  on  the 
trolley  sheaves  being  90  degrees  (  a )  the  resultant  pressure 
on  the  journals  of  each  of  these  sheaves  is  }/i(W\  -r  Wx,)  2  cos 
a 

—  =  }4  (W\  +  W'b)  3  cos  45  degrees. 

For   the    two    sheaves    the    resultant    pressure    amounts    to 

1.4  (W,  +  ll'b). 
From  the  above  we  get: 

J. 

Ft,  =  1.4  (Wi  +  Wt.)  C —  (2) 

S, 

For  the  friction  of  the  axle  bearings  of  the  trolley  wheels. 


^ 
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Pig.  2.    Trolley  with  Sheave  Suspended  by  Pour  Parts  of  Rope. 

the  weight  of  the  load,   hanging  block,  and  trolley   must  be 
considered,  thus: 

A 
Ft„  =  {W,+  Wi,+  l\\)  C—  (3) 

V 
We  have,  then,  tor  the  total  friction 

Pt  =  K  +  Fi,  +  Fly,,  or 

^t\  A 

1.4  —  1  +  (ir, 


Pf  =  C 


r  /Jb  ^t\ 

I  (H'l  +  TKb)  (—  +  1-4  — I 

L  \  'Sb  St ' 


H'l 


]' 


Case  II.    (See  Fig.  2.) 
rope  supporting  the  load. 


•  For  previous  articles  on  this  and  tcindred  .subjects,  see  "The  Efficiency 
•if  Mechanism,"  by  Mr.  C.  F.  Blake,  March  and  April,  1803. 
f  Address  :  Iflgr,  Hunting  Park  Ave.,  Philadelphia,  Pa. 


4-  W,)-  1(4) 
D 

The  conditions  are:      Four  iiarts  of 
two  sheaves  in   the  hanging  block, 
and  three  sheaves  in  the  trolley. 

Let  the  notation  be  as  for    case  I  with  the  addition  of: 

Sol  =  diameter  of  sheave  at  center  of  trolley. 
Jet  =  diameter  of  .journal  for  this  sheave. 
Then,  Ft,  =  same  as  for  case  1  (equatiim  1). 

Ftw  =  same  as  tor  case  I  (e(|uation  !)). 
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The  friction  of  the  two  end  sheaves  in  trolley  is  one-half 
of  that  in  case  I  or 

J. 

0.7  (Tr,  +  TFb)  C— . 
S, 

The  friction  of  the  central  sheave  is 

0.5  iW,  +  Vi\)  C  — . 

Oct 

The  total  friction  of  the  trolley  sheaves  is  then 

0.7—  +  0.5-  — I 

The  total  frictional  resistance  of  the  trolley  is: 
Pt  =  F^,  +  Ft,  +  F,„  or 

[/ Jl,              J:               Jet  \ 
(Wi+  TTb)  I— +  0.7- +  0.5 I 
\Sb           S,            So,  / 


(3) 


+  (1^1+  yi\  +  ir,) 


I] 


(fi) 


o  ( :  O  wi,   I    O    ;  (  D 


3Iachincry,X.  Y. 
Fig.  3-    Trolley  with  Sheave  Suspended  by  Six  Parts  of  Rope. 

■J.:         Jt 

When  —  =  — .  as  it  often  will  be.  equation  o  becomes: 

Set  Si 

Jt 

Fts  =  1.2  {W,  +  Wt,)  C  -  (7) 

St 

Under  these  conditions  equation  6  reduces  to 

Pf  =  c  I  ( ir,  +  Ti-,)  I—  + 1.2  —  I  +  ( ir,  +  ir,,  ^  w,)  —  I  (8) 

L  \Si,  Stf  DJ 

Case  III.  (See  Fig.  3.)  The  conditions  are:  Six  parts  of 
rope  supporting  the  load,  three  sheaves  in  hanging  block  and 
four  sheaves  in  trolley. 

Notation  the  same  as  for  cases  I  and  II. 

Ft,  =  same  as  case  I  and  II.  (equation  1). 
Ftx^  =  same  as  case  I  and  II.  (equation  3). 
The  load  in  each  rope  is  1/6  (W\  +  Wt,). 
In  case  I  the  load  in  each  rope  was  1/2  ( H'l  +  Wi,). 
The  frictional  resistance  of  the  two  end  sheaves  is  there- 
fore 1/6  +  1/2  =  1/3  as  much  for  this  case  as  for   case  I,  and 

Jt 
is    equal   to   0.4T(B'i  +  Wb)  C — .     The    friction    of   the   two 

S, 

central  sheaves  is  2/3  (W]-\-  W\,)  C — .     The  total  friction  of 

Set 

the  trolley  sheaves  is  then 

Fts  =  ("'i  +  ir,,)  C  (0.47  —  +  0.67      -I  (9) 

\  S,  So,  / 


The  total  friction  of  the  trolley  is  Pt 


Ft,- 


I  (T^i  +  iroj 


+  (Wi  + 


Jet 

When  

Set 

reduces  to 


Jt 

St' 


Jb  Jt 

_  +  0.47  — 

Sb  Si 

A 

Wt>  +  Wt)  — 

D 


0.6 


] 


Ft,  +  f  „ 

Je,\ 

sj 


(10) 


as  would   usually  be  the  case,    equation   9 


Jt 

Ft,  =  1.14  (Tr,  +  Wt,)  C  — 

S, 


(11) 


Under  this  condition  equation  10  becomes 

(Jh  Jt\ 

(Wt 


A  (IF,- Troj- +  1.14-1 


0 


(12) 


P(  =  c\  (TF,-irb)|  — +  1.14— I  +  (iri+  irb  +  ir,) 

If  we  assume  that  the  ratio  of  journal  diameter  to  sheave 

diameter  is  the  same  for  all   sheaves  and  also  the  same  for 

Jt. 
the  trolley  wheels  and  their  axle  journals,  i.  e.,  that  = 

J,  Jot        --l  ^<> 

= := — ,  or  that  this  condition  is  approximately  true, 

D 
this  ratio. 


S.         So, 

and  let  R=  this  ratio,  the  foregoing  formulas  for  the  value 

ol'  Pi   may  be  reduced  to  the  following  form: 

For  case     I.  Pt  -  C  R  [3.4  (H*,  +  Wb)  +  Wt]        (18) 
For  case   II.  Pt  =  C  R  [3.3  ( W,  +  Wb)  +  Wt]        (14) 
For  case  III,  Pi  =  C  R  [3.1  (TF,  +  Wt,)  +  Wt]       (15) 
It   is  seen   from  the  above  that  the  friction   is  nearly  the 

same  for  the  three  cases,  provided  the  value  of  R  be  the  same. 

Equation   14   being  the  intermediate   condition   may   then   be 

considered  as  representative  of  all. 

*  *     « 

UNIQUE  MEANS  FOB  POWER  PRODUCTION. 
Mr.  Frank  Shuman,  Tacony,  Pa.,  has  developed  a  power 
scheme  that  is  attracting  some  attention.  It  works  on  the 
principle  of  the  common  hot-bed  used  for  growing  vegetables 
in  winter,  the  heat  rays  of  the  sun  being  concentrated  in 
exactly  the  same  manner.  The  power  hot-bed  is  18  x  60  feet, 
and  is  covered  b)'  a  double  top  of  glass  with  1  inch  air  space 
between  the  layers.  In  the  bed  are  coils  of  iron  pipe  painted 
black.  These  pipes  are  filled  with  ether  and  are  connected 
with  a  3^4-horse-power  engine.  The  circuit  is  closed,  the 
ether  after  having  been  evaporated  in  the  pipes  passing 
through  the  engine  thence  to  a  condenser  and  back  to  the 
hot-bed  pipes.  It  is  claimed  by  Mr.  Shuman  that  this  appa- 
ratus in  the  tropics  could  use  water  successfully  as  the  high 
temperature  acquired  from  the  direct  rays  of  the  tropical 
sun  would  be  amply  sufficient  to  boil  water  under  consider- 
able pressure.  It  is  probable,  however,  that  this  idea,  while 
productive  of  small  power,  can  scarcely  be  of  any  great  com- 
mercial value  because  of  the  large  investment  necessary. 
Greenhouses  might  utilize  the  idea  profitably  If  there  Is  need 
of  small  power  for  pumping,  etc.,  but  to  deliberately  construct 
a    power   plant   on    this    plan    would    seem    quite   out   of   the 

question. 

#  *     * 

The  Mining  World  describes  a  new  remedy  for  burns  dis- 
covered by  one  Dr.  Thierry,  a  physician  in  the  Paris  Charity 
Hospital.  He  was  in  the  habit  of  using  picric  acid  as  an  anti- 
septic, so  that  his  hands  were  impregnated  with  the  solution. 
One  day  in  lighting  a  cigarette  he  dropped  a  portion  of  the 
burning  match  on  his  hand,  but  instead  of  it  hurting  him, 
he  felt  no  pain  whatever.  A  short  while  afterward,  while 
sealing  a  letter,  some  of  the  burning  wax  stuck  to  his  finger, 
and  though  it  cauterized  the  skin,  he  felt  nothing.  He  began 
a  series  of  experiments  in  healing  burns  with  a  saturated 
solution  of  picric  acid.  All  pain  instantly  was  suppressed. 
After  having  bathed  the  wound  in  a  solution  of  this  acid, 
blisters  did  not  form,  and  a  cure  was  effected  after  four  or 
five  days.  The  only  inconvenience  was  that  the  acid  colored 
the  skin  yellow,  but  this  is  rapidly  remedied  by  washing 
with  boric  acid.  The  cheapness  of  picric  acid,  and  the  ease 
with  which  a  proper  solution  is  prepared,  have  induced  many 
Parisian  manufacturers  to  place  jars  within  easy  reach  of 
their  workmen. 
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OPERATIONS  IN  MANUFACTURING  SMITH'S 
ADJUSTABLE  REAMER. 

The  ■one-lock"  adjusliilile  naiiicr  shown  in  KIks.  1  anil  2  is 
mannfiictnred  by  the  Win.  ,1.  Smith  Co.  of  New  Haven,  Conn. 
The  nceompanyliiR  halt-tones  Illustrate  operations  followed 
in  Its  inaimfaitme.     In  Kis.  2,  A  is  the  body  of  the  reamer; 


Fig.  1.    The  "One-lock"  Reauier  Assembled. 

B.  the  shank;  C.  the  driving  key;  D,  a  screw,  loosely  fitting 
a  hole  in  A,  for  holding  the  parts  together;  E,  the  blades; 
F.  a  cam  bolt,  performing  the  two  functions  of  adjusting  the 
blades  and  locking  them  in  place:  C?,  the  locking  nut;  and  H, 
a  wrench  used  with  it. 


Fig.  2.    Details  of  the  "One. lock"  Reamer. 

Fig.  3  shows  the  method  of  holding  the  stock  from  which 
the  reamer  shell  or  body  is  made,  for  the  first  operation,  that 
of  boring.  The  work  is  held  at  three  points,  being 
tightened  in  place  by  adjusting  the  two  set  screws  which 
back  one  of  the  contact  strips.  The  tool  on  the  left  is  a  bor- 
ing  head,    fitted    with    detachable    high-speed    cutting    blades. 


Fig.  3.    Three-bearlng  Chuck,  Boring  Head,  Work,  and  Chip  Produced. 

These,  it  will  be  seen,  are  set  in  the  head  in  such  a  way  as 
to  give  a  sharp  cutting  angle.  The  work  shown  at  the  left 
of  the  cut  has  a  small  hole  drilled  through  it  previous  to 
the  boring  operation.  The  chip  shown  is  produced  by  the 
boring  tool. 


/««•.;'/,<■'«■■ 


Pig.  4.     Special  Holder  and  Two. tailed  Driver  for  Boring  in  the  Turret  Lathe. 

For  boring  the  other  end  of  the  reamer  shell,  a  carrier  is 
used  for  holding  the  work  In  the  turret  lathe.  This  carrier, 
shown  in  Pig.  4,  screws  onto  the  nose  of  the  spindle.  It  is 
lu'ovided  with  locking  wings  which  engage  the  two-tailed 
dog  shown  in  the  foreground.  This  construction  equalizes 
the  sti-iin    on    the   reamer,'' shells,   thus   preventing  cramping. 


and    iiisiiiing    tlu'    aiigmin'iil    ol    Uu>    lioles    bored    fiuiu   either 
end. 

Fig.  .")  shows  a  special  device  for  graduating  the  end  of 
the  reamer  shells.  The  shell  Is  mounted  on  a  taper  split 
bushing,  by  which  it  la  clamped  to  the  index  plate  of  the 
device.  This  index  plate  is  oi)erated  iiy  a  ratclicl,  which 
accurately  spaces  the  work  for  the  required  graduations.  On 
the  top  of  the  frame  is  mounted  a  cross  liar  carrying  a  slide, 
with   a    cutter    for   marking   the   graduations   jirovided    foi'   by 


Pig.  5.    Fixture  for  Graduating  on  the  End  of  Reamer  Bodies. 

the  index  plate.  The  travel  of  this  head  is  effected  by  a 
lever,  and  the  movement  is  limited  by  an  adjustable  stop, 
varying  in  position  tor  different  cuts,  so  as  to  regulate  the 
length  of  the  graduations. 

In  Fig.  6  is  shown  the  operation  of  milling  the  cam  sur- 
faces on  the  cam  bolt.  As  shown,  this  is  held  between  index 
centers  in  the  milling  machine,  and  shaped  by  a  form  cutter 
of  small  diameter.  A  smaller  cam  bolt  with  its  cutter  is 
shown  on  the  table  of  the  machine. 

For  machining  the  undercut  by  which  the  blades  engage 
the  cam  bolt,  the  peculiar  cutter,  shown  in  Fig.  7,  is  used. 
This  cutter,  which  reproduces  the  outline  of  the  undercut  on 
the  cam  bolt,  has  its  cutting  edge  on  the  interior  face.  As 
shown,  the  work  is  set  up  in  a  hand  milling  machine. 


Fig.  6.    Milling  the  Cam  Surface  on  the  Cam  Bolt. 

Fig.  S  shows  a  fixture  used  for  holding  the  blades  when 
grinding  them.  The  blades  are  held  in  this  fixture  by  the 
same  means  as  provided  for  them  in  the  reamer,  the  same 
cam  bolt  being  used  to  engage  projections  at  the  bottom  of 
the  blades,  which  are  set  in  slots  in  a  cylindrical  shell. 
These  slots,  however,  are  set  at  a  slight  angle  with  the  radial 
position  of  the  blades  in  the  reamer,  so  that  when  the  fixture 
with  its  blades  is  placed  in  the  grinding  machine  and  fin- 
ished to  a  cylindrical  surface,  the  tops  of  the  blades,  when 
replaced  in  the  reamer,  will  clear  the  surface  of  the  hole 
which  they  ream.  This  form  of  cutting  surface  is  much 
superior  to  the  fiat  shape  given  by  the  ordinary  cutter  and 
reamer  grinder. 

The  shank   of  the   reanu  r  is   slotted   clear  through    for  the 
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key  by  which  the  sheU  is  driven.  This  operation  is  perform- 
ed on  the  ingenious  oscillating  miller,  built  by  the  Hendey 
Machine  Co.,  described  in  the  April,  1905,  issue  of  Machinery. 


Fig.  7.    Milling  tile  Locking  Undercut  in  the  Blades. 

The  operation  Is  shown  in  Fig.  9.  The  cutter  has  fine  teeth, 
forming  only  a  portion  of  a  circle,  and  is  held  by  a  dove-tail 
in    an    oscillating    bar,    operated    by    an    eccentric    movement 


Fig-  8.    Special  Arbor  or  Fixture  for  Sharpening  and  Grinding  Eelief 
on  the  Blades. 

from  the  spindle.  This  arrangement  is  capable  of  working 
a  rectangular  slot  clear  through  a  bar  in  one  operation,  pro- 
vided the  teeth  are  kept  clear  of  chips.     In  the  case  shown. 


Fig.  9.    Cutting  a  Slot  with  the  OsciUatin'g  Milling  Machine. 

however,  the  slot  is  first  roughly  drilled  to  shape,  and  then 
finished  by  the  oscillating  process.  The  rectangular  outline 
is  obtained  by  this  means  at  one  cut. 


A  DRAFTSMAN'S  TOOL  CHEST. 

I.  G.  BAYLEY.. 

It  is  no  unusual  sight  to  see  a  draftsman  carrying  his  tools 
tied  up  in  a  sheet  of  wrapping  paper  or  even  newspaper, 
while  otjier  craftsmen  such  as  pattermakers  or  machinists, 
for  instance,  invariably  carry  their  belongings  in  some  kind 
of  a  box  or  case,  though  their  tools  are  by  no  means  so  deli- 
cate or  in  need  of  so  much  protection  as  the  draftsman's. 
The  tool  chest  here  described  need  not  necessarily  be  a 
standard  for  size,  shape  or  design;  it  can  be  changed  to 
suit  each  individual  taste  or  whim. 

On  account  of  its  lightness  and  the  ease  with  which  it 
can  be  worked,  poplar  was  chosen  to  make  the  box  and  nest 
of  drawers  complete,  though  it  would  be   better,  perhaps,  if 


Fig.  1.    The  Dra»tsman's  Tool  Chest  Finished. 

the  box  were  made  of  oak  or  other  hard  wood,  and  the  nest 
of  drawers  and  tray  of  poplar.  It  may  be  said,  by  the  way, 
that  the  writer  made  the  two  latter  with  no  other  tools  than 
a  penknife  and  small  iron  plane;  the  chest  or  box  was  made 
by  a  cabinetmaker.  Lepage's  glue  and  fine  nails  were  used 
to  join  the  parts  together;  brass  screws  were  used  for  the 
corner  pieces,  hinges  and  the  name-plate.  These  trimmings 
may  be  either  of  brass  or  nickel.  If  poplar  is  used  for  the 
box,  a  mahogany  finish  outside,  and  shellac  inside  would 
look  well,  but  a  dull  mission  finish  would  be  more  service- 
able if  the  box  is  made  of  oak.  • 

It  is  sometimes  convenient  to  have  a  secret  drawer  for 
money,  stamps,  etc.,  so  one  is  here  shown,  though  by  the 
time  the  readers  of  Mjvchixert  have  read  this  article  it  will 


Fig.  2.    The  Tool  Chest  and  its  Contents. 

be  secret  no  longer.     However,  the  suggestion  can  be  altered 
or  an  entirely  new  design  made. 

The  finished  size  of  the  box  is  12  x  IS  x  6  inches  deep,  out- 
side dimensions.  The  box  was  nailed  together,  top,  bottom, 
and  sides,  and  then  the  top  of  lid  neatly  cut,  one  and  a  half 
inches  down,  with  a  fine  saw,  following  'a  pencil  line  ac- 
curately drawn  all  around  the  box.  On  account  of  this  saw- 
cut,  the  sides  are  ordered  one-eighth  of  an  inch  deeper,  as 
noted  in  the  list  of  material.  The  bottom  was  let  in,  as  it 
were,  the  sides  being  nailed  around  it.  The  top  was  made 
to  cover  over  all.  The  sides  were  mitered  so  as  to  bring 
the  joints  exactly  at  the  corners.  After  the  lid  was  cut  off, 
the    edges    were    planed    and    sandpapered    down    to    correct 
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diiiieiisioiis.  A  strip  ol'  wood  is  iwUioil  piut,  way  iH'oiuui  lln; 
l)0.\.  oiu'oigluli  of  an  iiicli  I'loiii  the  top,  to  keep  out  llie 
dust  aud  help  in  liiiidiut;  llio  lid  when  closed. 

The  uest  of  drawers  at  one  end  of  the  box  Is  built  up  flush 
with  the  top  of  this  strip  of  wood,  so  that  the  strips  stop 
where  the  drawers  occur,  as  shown  in  Fig.  2.  The  top, 
bottom  and  sides  of  the  box  are  made  of  half-inch  material. 
The  striij  of  wood  around  the   top   is  one-eighth   inch   thielc. 


Mficjiinery,  JV,  Y. 
Pig.  3.    The  Tray  for  the  Tool  Chest. 

The  tray  and  the  nest  of  drawers  were  made  of  one-eighth 
inch  material,  except  the  front  of  each  drawer,  which  is  one- 
quarter  inch  to  give  depth  for  securing  the  handles.  There 
are  three  small  drawers  and  one  long  one,  the  latter  being 
for  the  instruments.  The  instruments  were  laid  in  the 
drawer  in  correct  position,  and  blocks  of  wood,  cut  to  suit, 
put  between.  The  drawer  was  then  covered  with  velvet,  after 
the  instruments  had  been  removed  and  the  whole  given  a 
coat  of  glue.  The  other  drawers  can  be  divisioned  off  or  not 
to  accommodate  the  smaller  tools  described  in  the  list. 
At  the  front  end  of  the  nest  of  drawers  a  recess  was  made 
to  accommodate  the  scales,  these  being  a  foot  or  more  in 
length.  The  large  triangles  were  put  in  the  recess  of  the 
lid.  the  smaller  ones  kept  in  the  body  of  the  box  or 
in  the  drawers.  At  the  rear  end  of  the  nest  of  drawers  is 
shown  a  small  cupboard  for  the  inkstand,  a  block  of  wood 
with  three  holes  sunk  in,  to  take  as  many  small  Higgin's  ink 
bottles,  black,  red,  and  blue. 

The  secret  drawer  can  also  be  put  in  this  end,  as  shown 
in  Fig.  4.  This  drawer  can  be  omitted  if  desired  and  the 
false  front  of  the  small  top  drawer  corrected  to  take  its  place. 
An  elastic  band  holds  the  door  shown,  and  also  keeps  the  ink- 
stand in  place.  The  holes  in  the  inkstand  are  three-quarters 
of  an  inch  deep  and  one  inch  and  three-quarters  in  diameter, 
and  they  must  stagger  with  each  other  as  shown  or  there  will 
be  difficulty  in  boring  them.  The  tray.  Fig.  3,  fits  the  body 
of  the  box  and  is  kept  from  falling  in  by  the  lugs  at  either 
end.  The  longest  narrow  space  is  for  the  penholders;  the 
small  space  for  the  pens.  The  large  space  in  the  center  is 
for  the  instruments.  The  pencils  are  kept  in  the  space 
between  this  and  the  one  for  the  penholders;  on  the  other 
side  of  the  large  space  is  one  made  the  same  size  as  the  ink- 
stand; next  to  it  is  a  smaller  space  for  the  tacks,  pins,  etc., 
the  two  remaining  divisions  being  for  the  rubbers  and  pencil 
stubs,  respectively.  The  idea  is  to  fill  the  tray  with  the 
necessary  tools,  etc.,  when  working,  and  placing  it  near  the 
board  or  table  for  convenience. 

Referring  to  the  half-tones  and  line-cuts  herewith.  Fig.  1 
shows  the  box  open  with  the  tray  in  position  when  not  in 
service;  Fig.  2  shows  the  box  open,  with  the  tray  to  one 
side  to  allow  the  drawers  and  cupboard  to  be  seen.  The  inli- 
stand  is  shown  in  the  tray,  and  the  tools,  books,  etc.,  are 
shown  surrounding  the  box;  Fig.  3  shows  the  tray  with  the 
various  parts  of  which  it  is  made,  plainly  marked,  to  agree 
with  the  t)ill  of  material;  and,  finally,  Fig.  4  shows  the  nest 
for  the  drawers,  with  the  latter  as  well  as  the  cupboard  door 
and  the  top  oC  the  nest  removed.  The  pieces  are  marked 
to  agree  with  the  bill  of  material  which  follows.  It  would 
be  well   to  cut   all  the  material   first. 


Chest  or  Box.    (FIkh.  1  and  2.) 

1.— Piece  12"  X  V/'  x  18",  top. 

1.— Piece  11"  x  %"  x  17",   bottom. 

2.— Piece  6'^"x  i/l."xl8",  front  and   liack. 

2.— Piece  6'^"x  Vl'"xl2",   sides. 

3.— Strips  %"xVs"xll"    (mitre  joints). 


1.— Piece 
4.— Piece 
1. — Piece 
1. — Piece 
2.— Piece 
2.— Piece 
1. — Piece 
2.— Piece 


10%' 
%"x 
%"x 
%"x 
%"x 
%"x 
%"x 
%'x 


Tray.    (Fig.  3.^ 

s"x  ]0'%",   bottom   A. 
X  10%",  sides  li. 
X  10%",   partition   C. 
X  9",  partition  D. 

',  partition   E. 

',  partition  F. 

',  partition   G. 

,  lugs  //. 


Vs"x7% 

%"x2yo 

1/8"  X  11/4 

3/lC"  X  1' 

Nest  for  Drawers.    (Fig.  4.) 


1. — Piece  6%"x%"xll",  top  A   (not  shown). 

1. — Piece  4"  x  %"  x  11",  back  B. 

2.— Piece  4"  x  %"  x  6",  sides  C. 

(One  side  to  be  cut  as  shown,  if  secret  drawer  is  used, 
otherwise  both  sides  wili  be  alike.) 

1.— Piece  2ya"x  i/s"x6",  side  D. 

1.— Piece  lV2"xy8"x6",  partition  E. 

1. — Piece  1%"  x  %"  x  6",  partition  F. 

4. — Piece  %"X'i4"xS",  partition  G. 

2.— Piece  %"  x  Vs"  x  514",  partition  H. 

6.— Piece  %"x%"x5ii",  guides  /. 

1.- — Piece  1"  X  %"  x  5%",  guides  J. 

1. — Piece  2%"x%"x4",  cupboard  door  K.    (Not  shown.) 

1. — Piece  2%"  X  %"  X  5%",    bottom    of    cupboard    L. 

2. — Piece,  %"  x  Mi"  x  1/2",   lugs   for   cupboard   door  M. 

1. — Piece  l%"x  %"x  2%"  front  of  drawer  N. 

1. — Piece  %"  X  %"  x  1",  stop  for  secret  drawer  0.  , 

The  front  of  false  drawer  (N)  must  be  well  secured  to  allow 
for  the  pulling  it  will  get.  If  no  secret  drawer  is  used,  the 
false  front  must  be  changed,  a  regular  drawer  taking  its  place. 


Drawers. 

—Piece 

IVs" 

x%' 

X  8",  front  long  drawer. 

—Piece 

l"x 

Vs"x 

7%",  back  long  drawer. 

—Piece 

l"x 

%"  X 

5%",  sides  long  drawer. 

—Piece 

5%- 

xVs' 

X  8",  bottom  long  drawer. 

— Piece 

IVs' 

x%' 

X  5%",  front  top  drawer. 

—Piece 

l"x 

Vs"x 

5",  back  top  drawer. 

—Piece 

l"x 

Vs"  X 

5%",  sides  top  drawer. 

—Piece 

51/4' 

x%' 

X  5%",   bottom  top  drawer. 

— Piece 

1%' 

xy4' 

X  51/4",  front  bottom  drawer. 

—Piece 

l^A' 

xy,' 

X  5",  back  bottom  drawer. 

—Piece 

1V4' 

xVs' 

x5%",  side  bottom  drawer. 

—Piece 

51/4" 

xVs" 

x5%",   bottom  drawer. 

—Piece 

IVs' 

xy4' 

x5%",  front  secret  drawer. 

—Piece 

l"x 

Vs"  x 

5%",  back  secret  drawer. 

2. 

—Piece 

l"x 

Vs"  X 

2",  side  secret  drawer. 

1. 

—Piece 

2ys' 

xys' 

X  5%",   bottom  secret   drawer 

Ink  Stand. 

1.— Piece  2y2"xl"x5%". 

Ink  stand  to  have  three  holes  for  bottles.  Stand  to  be  sand- 
papered and  varnished  black.  The  drawers  are  furnished 
with  handles  as  shown;  of  necessity  they  must  be  small, 
and  if  flush  with  the  front  of  the  drawers,  so  much  the  better. 


M'tcl'ithru.  A.  Y, 


Fig.  4.    The  Neat  for  the  Drawers. 

in  which  case  two  lugs  will  be  required  to  hold  the  tray  up 
from  falling  into  the  body  of  the  box;  otherwise  one  end  can 
rest  upon  the  handles  as  in  the  case  in  hand. 

The  box  can  be  carried  by  means  of  a  strap  when  packed 
for  shipping,  or  when  moving  from  place  to  place. 

A  list  of  the  tools,  books,  etc.,  contained  In  the  box  is 
given  below. 

5V>".  compass,  pen,  pencil,  and  lengthening-bar. 

5y."  hair-spring  divider. 

By/'  plain  divider. 

3'/V'  compass,  pen  and  pencil  legs. 

2y2"  spring-bow  Instruments,  pen,  pencil  ai\d  dlvidor. 
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5"  ruling  pen. 
4iv,"  rilling  pen. 
Proportional  dividers. 

Small   size   beam-compass   fixed   needle-point   leg,   with   pen 
and  pencil  legs,  micrometer  adjustment. 
6"  protractor,  nickel-plated  lead  case. 
Two  -triangular  scales. 
Trautwine's,  Kent's,  and  Carnegie's  handbooks.    Data  sheets 

from    M.\CHIKERT. 

Instep's  tables,  sketch  and  note-books. 
Four  triangles,  large  and  small,  45  and  60  degrees. 
Pentagraph,  2  irregular  curves,  slide  rule. 
Three  bottles  Higgins'  ink.  black,  red,  and  blue. 
Three  penholders,  assorted  pens,  i)enwiper  or  rag. 
Ink  eraser,  shield,  scratcher,  soapstone. 

Pencils,  HB,  H,  HH,  HHH,  HHHH,  HHHHHH,  pencil  stubs. 
Stub-holder,  cop.ying  pencil,  red  and  blue  pencils. 
Sponge  rubber,  or  art-gum.   several   rubbers. 
Tack-hammer,   tack-lifter,  package  of   1-ounce  tacks. 
One  dozen  thumb-tacks,  paper  fasteners,   clips,  and  pins. 
6'  folding  rule,  tape  measure,  calipers,  knife. 
Oil-stone,  oil-can,  file,  dust  brush,  pencil  sharpener. 
Crayons,   paint   brush,  paint   box,   pallet,  magnifying   glass. 
Sheet  horn  for  centers,  fine  needles. 
Rubber  bands   (assorted),  adhesive  tape,  pot  of  paste. 
Pair  of  shears,  string,  gummed  labels,  tags,  sealing  wax. 
Fountain  pen,  writing  pad,  blotters,  small  calendar. 
Writing  paper,  envelopes,  postage  stamps. 
Address   book   and    visiting   cards,   complete   the   list,   with 
room  to  spare  for  needle,  thread  and  a  few  buttons,  if  you  are 

an  old  bachelor. 

*     *     * 

METHOD  OF  GRADUATING  IN  THE  LATHE. 

WM.  C.  FORCE." 

If  we  have,  say,  SO  teeth  in  the  cone  gear  of  the  lathe,  it 
becomes  easy  to  index  for  any  number  by  which  SO  can  be 
evenly  divided,  by  placing  a  pawl  in  contact  with  the  teeth  of 
the  gear  and  counting  as  many  teeth  as  required  for  each 
graduation.  Fig.  1  represents  the  lathe  head  with  the  pawl 
bracket  clamped  to  the  bed,  and  the  pawl  in  such  a  position 
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Fig.  1.    Direct  Indexing. 

that  when  the  gear  is  pulled  forward,  the  pawl  becomes  locked 
between  the  teeth.  The  work  to  be  graduated  may  be  placed  on 
the  centers,  in  the  chuck  or  on  the  face-plate,  as  circumstances 
will  permit.  Supposing,  for  instance,  you  desired  to  lay  out  a 
cast  iron  collar,  dividing  the  circumference  into  four  equal 
parts.  You  place  the  collar  on  an  arbor,  put  a  driving  dog 
on  in  the  regular  way,  and  place  the  graduating  tool  in  the 
tool-post,  setting  the  point  of  the  tool  about  at  the  same  height 
as  the  lathe  centers.  The  first  thing  to  do  after  this  is  to  find 
out  the  number  of  teeth  to  index,  to  obtain  the  four  divisions 
on  the  collar.  Divide  the  number  of  teeth  in  cone  gear,  as- 
sumed to  be  SO  in  our  case,  by  the  number  of  divisions,  4, 
and  we  obtain  20  as  a  quotient,  which  is  the  required  num- 
ber of  teeth  to  index  on  the  cone  gear.  If  we  have  a  number 
of  pieces  to  graduate  in  this  way,  it  is  well  to  place  a  chalk 
*  Address  :  154  Somerset  St.,  North  Plainfield,  X.  J. 


mark  at  each  division  on  the  cone  gear  so  that  it  will  not 
be  necessary  to  count  the  teeth  tor  each  indexing.  A  cone 
gear  with  SO  teeth  may  be  utilized  with  this  method  to  obtain 
the  following  divisions,  viz..  2,  4,  5,  8,  10,  16,  20,  and  40.  If 
one  wishes  to  graduate  long  and  short  lines  on  the  work,  it 
will  be  necessary  to  clamp  a  parallel  to  the  bed  of  the  lathe, 
using  this  parallel  as  a  stop  for  the  carriage  to  go  against 
for  long  lines  and  using  a  distance  piece  between  the  carriage 
and  the  parallel  for  short  lines. 


Fig.  2.    Indexing  througb  Compound  Gearing. 

In  graduating  a  dial  which  is  to  give  measurements  of 
one-thousandth  inch,  when  used  with  measuring  screws  hav- 
ing 20  threads  and  40  threads  per  inch,  it  will  be  necessary 
to  proceed  as  shown  in  Fig.  2.  In  the  first  place  we  will  find 
that  the  number  of  thousandths  of  an  Inch  in  1/20-inch  equals 
50,  and  the  number  of  thousandths  of  an  inch  In  1/40-inch 
equals  25.  As  will  be  seen  from  cut,  there  are  two  gears 
keyed  or  pinned  together  and  mounted  on  a  bracket  in  such 
a  manner  as  to  be  free  to  revolve  on  the  stud  in  the  bracket, 
one  gear  meshing  with  the  cone  gear.  Fastened  to  the  stud 
by  a  taper  pin  is  the  pawl-carrying  bracket  and  pawl  used 
to  index  the  number  of  teeth  on  the  index  gear.  It  becomes 
a  simple  example  in  proportion  to  find  the  gears  necessary 
for  50  and  25  divisions.  Taking  50  divisions  for  example,  and 
assuming  64  as  the  number  of  teeth  In  the  stud  gear  meshing 
with  the   cone   gear,   the   proportion  becomes  x  :  64  =  50  :  80, 
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Pig.  3.    Graduating  Tool. 

I  being  the  number  of  teeth  in  the  index  gear.  From  this 
we  find  the  number  of  teeth  in  the  index  gear  to  be  40.  By 
indexing  one  tooth  on  the  indexing  gear  we  obtain  50  divi- 
sions, and  by  indexing  two  teeth  we  obtain  25  divisions.  It 
we  desire  any  other  divisions  than  this  combination  of  gears 
will  give,  it  will  become  necessary  to  figure  out  a  new  com- 
bination and  use  another  stud  and  index  gear. 

In  Fig.  3  is  illustrated  a  graduating  tool  which  will  be 
found  to  give  better  satisfaction  than  an  ordinary  sharp- 
pointed  tool.  As  will  be  seen  from  the  cut,  it  is  a  spring 
tool,  relieving  the  tool  on  the  back  stroke,  thereby  preserving 
the  point.  It  can  be  used  either  right  or  left  hand,  as  the 
holder  has  a  groove  in  one  side  on  each  end. 


October,  190T. 


MACHINEKY. 


105 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


SECTIONAL  SUB-PRESS  DIE. 

In  the  Miiy  is.siu'  of  Maiiiim:iiv  api^'iiii d  a  description  of 
a  sectional  punfli  iinil  die  by  A.  ('.  h.  Tliore  is  no  doulit 
that  such  a  die  could  he  siiuplilled  l).v  making  if  on  the  sub- 
press  principle.  Kvery  detail  seems  to  have  had  attention 
and  everything  seems  to  have  been  done,  except  the  one 
fundamental  and  essential  thing  necessary  for  rapid  produc- 
tion of  accurate  work. 

In  the  cuts  herewith  are  shown  dies  and  punches  for  sub- 
press  work,  which  may  be  of  interest  to  the  readers  of 
M.veiiiM  uv.     In  the  assemliled  view,  Fig.  1,  the  die  is  shown. 


Bi^pqX^r^r!: 
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SECTION  B-B 
Fig.  1.  Sub-press  Die- 
It  will  be  seen  that  the  blanks  can  be  changed  to  different 
shapes  by  simply  inserting  different  die  sections  in  different 
I)laces  of  the  die.  At  A,  Fig.  .3,  is  shown  a  modification  of  the 
blanlc,  possible  with  this  die.  Another  of  the  principal  fea- 
tures of  the  sub-press  sectional  die  is  the  means  for  stripping 
the  scrap  and  ejecting,  when  it  is  wanted  to  produce  punch- 
ings  in  quantities.  The  die  shown  in  the  cut  may  appear  to 
be  unduly  light  in  construction,  but  several  sets  have  been 
built  on  these  lines,  and  given  full  satisfaction.  Their  light 
weight  materially  lessens  the  cost  of  handling,  as  well  as 
the  cost  of  making.  The  holder  C  is  of  good,  close  grain 
cast  iron,  planed  on  both  sides.  At  the  top.  a  recess  is  milled 
with  an  end  mill  in  .a  vertical  miller.  In  this  recess  are 
held  the  sectional  parts  of  the  die,  which  are  fastened  to 
the  body  fi'om  the  bottom.  After  having  made  the  necessary 
templets,  the  various  die  sections  are  shaped.  A  few  thou- 
sandths of  an  inch  is  left  on  the  adjoining  surfaces  to  permit 
finishing  by  grinding.  The  cutting  edge  of  the  die  sections 
must  be  left  as  hard  as  possible.  Die  section  F  is  shown 
in  detail  in  Fig.  3.  It  will  be  noticed  that  two  small  holes 
are  drilled  in  the  center  of  the  two  screw  holes  in  the  piece 
J*'.  This  is  done  to  enable  transferring  the  sci-ew  holes  to 
the  cast  ii-on  holder  when  assembling  the  die.  The  bottoms 
of  the  die  sections  are  left  soft  in  order  to  be  able  to  drill 
all  the  screw  and  pin  holes  through  the  cast  iron  holder  at 
the  same  setting.  The  dove-tailed  slot  in  the  holder  F  is 
made  tor  the  purpose  of  marking  the  punching.  Each  sec- 
lion  is  reinforced  on  the  two  outer  sides  by  four  set  screws  H. 
In  the  center  of  the  die  a  solid  block  /  is  fastened  with 
Ihree    screws    and    two   duwel    pins.      This   block   is    hardened 


and  ground  all  over  to  the  shape  of  the  templet.  The  ejecting 
or  stripping  device  ,/  for  the  die  Is  made  of  a  solid  tool  steel 
|)iece  to  the  same  shape  as  the  templet,  but  Is  a  very  free 
fit,  amounting  to  a  few  thousandths  of  an  Inch  on  (he  sides. 
This  part  is  left  soft  and  Is  located  a  few  thousandths  inch 
more  than  the  thickness  of  the  punching  below  the  top  of 
the  die.  When  the  die  is  sharpened,  the  stripper  is  ground 
off  the  same  amount.  No  springs  are  used  with  the  stripper, 
it  being  actuated  by  two  1-lnch  studs  fastened  with  screws 
on  the  stripper.  These  studs  pass  through  the  die  and  holder, 
and  are  actuated  by  a  bar  fastened  to  the  gate  of  the  press, 
thereby  forcing  out  the  punchings  from  the  die.  The  six 
punches  N,  Fig.  3,  are  ujjset,  as  shown,  at  the  end  where 
they  are  Inserted  in  the  holder,  while  the  other  end  Is 
hardened,  straightened,  and  lapped  to  size.  The  holes  for 
the  punches  are  located  after  the  die  is  finished  and  assem- 
bled. 

The  cast  ii-on  punch  holder  E,  shown  in  Fig.  2,  is  planed 
on  top  and  bottom  and  across  the  four  bosses.  The  foui- 
sub-press  pins  D  are  of  tool  steel,  hardened  as  far  as  the 
head,  ground  to  a  light  driving  fit  on  the  head  end,  and 
gi-ound  to  a  sliding  fit  in  the  die  holder  on  the  other  end. 
The  holes  for  these  pins  were  located  so  that  they  are 
strictly  in  line  with  each  other,  and  at  the  same  time  square 
with  the  punch  and  die.  When  the  punch  and  die  parts 
wei-e  hardened,  they  were  placed  together  with  two  pai-allels 
placed  between  the  castings,  the  punch  placed  inside  the  die, 


SECTION   A-A  .y'fl'iiirrii.X.V. 

FIgr.  2.    Punch  for  Sub-press  Die  in  Figr.  1, 

and  the  two  clamped  together  with  four  C-clanips.  In  this 
way  the  holes,  when  bored,  wei-e  bound  to  come  In  alignment. 
The  punch  part  wliich  is  shown  at  E,  Fig.  3,  Is  made  pre- 
cisely as  the  corresponding  die  section,  only  that  in  locating 
the  positions  for  the  piercing  bushings  0,  It  sometimes  hap- 
pens that  the  holes  for  the  bushings  are  so  many  and  so 
small  that  they  cannot  be  conveniently  bored.  The  holes  ai-e 
then  transfen-ed  by  a  drill  that  runs  (hi-ough  the  die.  and 
are  of  the  same  size  as  the  piei-cing  plug,  the  die  being  used 
as  a   drill   jig.      Afler  diilliug.   I  he  boles  iire  counterbored    lo 
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the  right  size  for  driving  fit  for  the  bushings.  The  latter 
are  hardened  and  ground  all  over,  and  the  holes  in  them 
taper  one-half  degree.  A  straight  pin,  driven  in  so  as  to  be 
located  halfway  in  the  bushing,  and  halfway  in  the  section  E, 
holds  the  bushing  in  position  while  in  operation.  A  stripper 
plate  P  is  placed  over  the  punch  sections  with  a  free  fit  on 
both  inside  and  outside.  It  is  held  by  flat  head  screws 
which  are  adjusted  with  nuts  from  the  bottom  of  the  holder. 
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In  this  equation  add  F  to  both  sides.     Thus 

E  +  F  =  FG  + F  —  F(_G  +  1)  (2) 

If  in  this  equation  we   substitute  the  numbers   372   and   284 
given  in  our  example,  we  have 

372  +  284  =  284  (1.31  +  1) 
which,  we  see,  agrees  with  the  operations  as  we  performed 
them. 

Of  course  the  .figure  1.31  is  not  e.xact,  but  it  is  near  enough 
to  obtain  the  first  two  figures  exact,  and  the  third  figure  is 
obtained  exact  as  has  been  explained  before. 

Rttle  for  subtraction:  Suppose  that  we  want  to  subtract 
284  from  372,  Set  the  glass  indicator  to  284  on  the  D  scale, 
and  slide  the  runner  until  372  on  the  C  scale  coincides  with 
284  on  the  D  scale,  which  leaves  the  quotient  1.31  the  same 
as  in  the  case  of  addition.  Subtract  1  from  1.31,  leaving  0,31, 
and  multiply  284  by  0.31  =  88,  which  is  the  desired  remainder. 
This  rule  is  proven  in  a  manner  similar  to  that  for  addition. 
Assume  that  K  is  the  larger  number,  and  L,  the  smaller;  then 
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Fig.  3.    Details  of  Sub-press  Die. 

Between  the  stripper  and  the  punch-shoe  Q,  which  is  made  of 
tool  steel  and  hardened,  sixteen  spiral  springs  are  placed  to 
strip  the  metal.  The  punch-shoes  themselves  are  secured 
with  six  screws  to  the  cast  iron  holder  K. 

Two  guide  pins  L,  Fig.  2,  are  driven  into  the  top  of  the 
cast  iron  holder  K,  and  two  gage  pins  M  are  located  1/16 
inch  from  the  cutting  edge.  A  small  wire  is  driven  through 
the  gage  pins,  below  the  stripper,  having  a  spiral  spring 
underneath,  seated  on  the  punch-shoe.  When  the  die  comes 
down,  forcing  down  the  stripper  plate,  the  gage  pins  follow, 
coming  up  again  on  the  upward  stroke, 

L,   A,   DoR^^.\N, 


ADDITION  AND  SUBTRACTION  ON  THE 
SLIDE  RULE, 

It  seems  to  be  generally  supposed  that  it  is  impossible  to 
perform  addition  and  subtraction  on  the  slide  rule.  This, 
however,  is  not  so,  as  it  is  really  a  simple  matter,  and  a  little 
practice  will  enable  anyone  familiar  with  the  slide  rule  to 
perform  both  operations  with  speed  and  accuracy. 

Rule  for  addition:  Assume  that  the  scales  are  numbered 
in  the  usual  manner,  A,  B,  C,  and  D,  commencing  at  the  top 
of  the  rule.  If  we  now  wish  to  add  372  and  284,  set  the  glass 
indicator  to  284  on  the  D  scale,  and  move  the  slide  until  372 
on  the  C  scale  coincides  with  284  on  the  D  scale  and  read  the 
quotient  1.31  on  the  C  scale.  Add  1  to  1.31,  making  the  sum 
of  2,31,  and  multiply  284  by  2,31,  the  product  being  656. 
Then  check  the  right-hand  figure  in  the  sum  by  adding  men- 
tally the  right-hand  digit  on  each  number,  thus,  4  +  2  =:  6, 
The  answer  must  then  be  656,  since  we  read  it  to  be  between 
650  and  660.  The  decimal  point  in  the  first  operation  is 
located  in  the  same  manner  as  in  ordinary  slide  rule  opera- 
tions. That  the  rule  for  addition  on  the  slide  rule,  as  given 
above,  is  correct  is  proven  in  the  following  manner.  Suppose 
that  E  represents  the  larger  number  ;F,  the  smaller;  and  O, 
the  quotient  of  E  divided  by  F.  Then 
E 

—  ^Gf,  and  consequently  E^=FCf.  (1) 

F 


■  =:  M  and  consequently  K  =  L  M. 


(1) 


Subtract  L  from  both  sides  of  equation  1  and  we  get 

E  —  L  =  LM  —  L  =  L(M  —  1).  (2) 

If  we  substitute  the  numbers  which  we  used  in  our  example 
in  this  equation  we  have: 

372  —  284  =  284  (1.31  —  1)  =88. 
Claremont,  N.  H.  Wm.  C.  Micii.\el, 

[The  method  explained  above,  while  it  is  interesting  as  a 
demonstration  of  the  mathematical  principles  on  which  the 
slide  rule  is  founded,  as  well  as  the  close  connection  between 
all  mathematical  operations,  seems  of  course  of  little  value 
for  any  pratical  purpose,  because  the  time  taken  to  perform 
addition  or  subtraction  on  the  slide  rule  in  the  manner  ex- 
plained will  be  several  times  the  time  necessary  to  perform 
this  operation  in  the  ordinary  manner  by  adding  the  digits, — 
Editob.]  

CHANGING  DRAWINGS  QUICKLY. 

Occasionally  a  big  change  in  a  drawing  is  necessary,  and 
a  print  is  wanted  at  once,  or  a  different  style  of  machine  is 
to  be  made,  having  the  major  portion  exactly  the  same  as 
shown  on  some  previous  drawing.  The  accompanying  cut 
illustrates  this  case,  A  rapid  method  for  changing  the  draw- 
ing is  as  follows:  A  tracing  shown  at  A  is  on  hand, 
but  we  wish  a  print  showing  this  valve  with  a  female  pipe 
thread   on   both   ends.     From   this   tracing   we   then   make   a 


Method  of  Changring  Drawings  Quickly. 

negative,  shown  at  B,  using  a  brown  process  paper.  Now 
with  a  piece,  or  pieces,  of  brown  opaque  paper  cover  up  all 
parts  of  this  negative,  B,  that  should  not  show  on  the  re- 
quired print.  From  this  partially  covered  negative  make  a 
new  print,  C,  again  using  brown  process  paper.  On  this  new 
print,  C,  draw  with  India  ink  the  special  part  of  the  new 
style  valve  and  use  the  drawing  D.  thus  obtained,  as  an 
ordinary  tracing.  The  brown  lines  will  print  as  well  as  the 
added  lines  in  India  ink,  Howard  D.  Yoder, 

Wadsworth,  Ohio, 
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NOTES  ON  CENTERING. 

Tlio  letter  l).v  \V.  S.  rjeoimnl  in  the  Aiigiisl  is^sue  of  Macuin- 
I'KY  l)i-lngs  up  one  of  the  most  Impoit.ant  points  in  good  lathe 
woflc,  niimely.  properly  preparing  worlc  for  turning.  The 
writer  worked  seven  years  at  the  business  In  engine  shops, 
liaving  the  reputation  of  doing  good  work,  before  he  saw  a 
center  reamer  or  learned  that  GO  degrees  was  the  proper 
angle  for  a  lathe  center,  and  there  are  hundreds  of  mechan- 
ics In  the  country  today  who  put  in  centers  witli  a  90-dogree 
center  punch. 

In  centering  a  piece  of  work,  the  first  thing  to  be  done  is 
to  flic  or  grind  the  end  straight,  If  It  is  a  rough  forging, 
or  grind  off  the  teat,  If  it  has  been  cut  oft  in  a  machine. 
Then,  if  you  have  a  centering  machine,  the  work  can  be 
centered   in   that;    If   not,   locate   the   center   with    a   pair   of 


Half-center  and  Pacing  Tool. 

dividers  and  prick-punch  it  lightly.  Then  drill  and  form 
the  center  with  the  two-lipped  combination  center  drill  and 
reamer,  first  introduced  by  J.  T.  Slocomb  Co.,  and  now 
made  by  several  concerns.  With  this  tool  the  cut  is  bal- 
anced, and  the  drill  part  steadies  the  reamer,  insuring  that 
the  clearance  hole  Is  true  with  the  angle,  and  that  the  cen- 
ters are  reasonably  round.  If  you  have  not  the  above,  the 
small  hole  should  be  drilled  for  clearance  and  lubrication 
about  two-fifths  the  diameter  and  about  twice  as  deep  as 
you  want  the  center.  The  drill  is  followed  with  the  center 
reamer,  care  being  taken  to  make  the  latter  cut  concentric 
v/ith  the  small  hole.  A  half  round  reamer  is  better  than 
the  ordinary  three-fluted  one,  as  the  centers  cut  by  it  are 
always  round. 

After  centering,  both  ends  of  the  piece  should  be  faced 
off  true,  so  that,  as  the  center  wears,  it  will  wear  evenly 
and  not  get  out  of  true.  Mr.  Leonard  will  find  that  in  using 
a  tool  sharpened  as  he  describes  the  point  will  not  stand 
up,  and  if  he  succeeds  in  getting  out  more  than  one  piece 
without  a  ridge  around  the  center,  and  without  re-grinding 
the  tool,  he  will  accomplish  a  miracle.  The  best  method  is 
to  use  a  half-center  for  the  foot-block  as  shown  in  the  cut. 
This  center  has  nearly  half  of  the  taper  point  cut  away, 
leaving  but  little  over  a  half  circle  to  support  the  work,  so 
that  the  end  can  be  faced  clean.  Allak. 


THE  POSITION  OF  THE  CHECK  NUT. 

Mr.  Oskar  Kylin's  article  on  the  position  of  the  check  nut 
in  the  August  issue  of  Maciiinert  is  very  interesting  and 
instructive  from  a  theoretical  point  of  view,  but  under  prac- 
tical conditions  It  is  far  better  to  have  the  lock  nut  placed 
on  the  top  of  the  regular  nut.  The  reason  for  this  is  be- 
cause the  average  workman  in  erecting  machinery  tightens 
up  the  first  nut  as  tight  as  he  considers  necessary,  which 
is  generally  as  tight  as  he  can;  he  next  puts  on  the  second 
nut,  which  he  makes  fairly  tight,  and  then  passes  on  to  other 
work.  Do  you  suppose  he  would  hunt  up  the  special  lock  nut 
spanner  and  hold  back  the  lock  nuts?  No,  sir;  he  wants  to 
get  the  job  finished  in  good  time  and  monkey  business  like 
that  "don't  go."  I  know  from  actual  experience  with  erect- 
ing gangs. 

Let  us  see  what  the  effect  of  this  treatment  Is  upon  the 
theoretically  correct  i)osItion  of  the  lock  nut.  Suppose  we 
have  a  bolt  on  which  a  total  strain  of  1,000  pounds  will  be 
developed  when  both  nuts  are  tightened  up.  The  lock  nut  is 
lilaced  upon  the  bolt  first,  according  to  blue-print,  and  drawn 
flown  to  1,400  pounds  strain  to  make  everything  tight;  then 
the   regul.'ir   nut    Is  placed  on   top,   tightened  up  to  about   400 


pounds,  and  let  go  at  that.  These  conditions  cause  the  lock 
nut  to  carry  1,000  pounds  load  and  the  regular  nut  only  a 
400 -pound  load,  which  is  about  the  worst  condition  imagin- 
able. Now  let  us  lake  the  "incorrect"  way.  The  regular  iiut 
is  put  on  first,  drawn  down  to  the  1,100  pounds  strain,  then 
the  lock  nut  is  placed  on  and  drawn  down  to  the  4i)0  pounds, 
and  the  workman  passes  on,  leaving  conditions  which,  next 
to  a  correctly  placed  and  carefully  adjusted  lock  nut,  are  a 
very  satisfactory  distribution  of  strains,  and  the  regular  nut 
is  to  all  practical  purposes  thoroughly  locked  just  the  same, 
unless  the  bolt  actually  moves  forward  enough  lo  lift  the 
bottom  nut  out  of  contact  with  the  base,  which  is  a  rare 
and  special  case. 

Here  then  is  a  ^)oint  where  actual  practice  is  directly  con- 
trary to  theoretical  considerations;  but  we  are  dealing  with 
actual  conditions  and  must  design  our  machinery  to  give 
satisfaction  and  results  with  the  average  workman's  treat- 
ment, and  must  make  our  average  blue- print  show  the  lock 
nuts  on  top.  By  doing  this  we  are  sure  to  get  best  results,  for 
the  general  workman  will  throw  the  greatest  strain  on  the 
strongest  nut.  On  all  my  designing  requiring  lock  nuts  I 
invariably  show  two  regular  nuts.  The  difference  in  cost  is 
very  slight  and  is  offset  by  the  saving  in  the  stock  room 
and  avoidance  of  mix-ups  in  shipping.  1  know  then  also  that. 
no  matter  how  the  workman  may  juggle  up  the  method  of 
locking,  a  regular  full  strength  nut  will  always  carry  the 
majority  of  the  load.  Geo.  P.  Peakce. 

Williamsport,   Pa. 

[That  practice  in  the  above  case  is  directly  contrary  to 
theoretical  considerations,  as  our  correspondent  contends,  is 
perhaps  a  rather  daring  statement  to  make.  Whenever  theory 
and  practice  seem  to  disagree,  either  the  theory  is  wrong, 
that  is,  it  simply  has  to  be  disproved,  or  the  common  accepted 
practice  is  wrong,  in  spite  of  being  accepted.  In  the  case  in 
question,  it  the  upper  nut  is  not  tightened  down  so  as  to 
place  a  greater  stress  on  the  bolt  than  that  piaced  on  tne 
bolt  by  the  lower  nut,  then  both  nuts  will  bear  against  the 
same  side  of  the  threads  of  the  bolt,  and  there  will  be  no  real 
locking  action.  The  check  nut  in  that  case  does  not  really  act 
as  a  check  nut  at  all,  but  rather  as  an  increase  in  length  to 
the  one  nut  already  in  place.  When  a  check  nut  actually  fills 
its  purpose  of  locking  the  lower  nut  in  place,  it  must  place 
a  greater  stress  on  the  bolt  than  does  the  lower  nut  alone, 
that  is,  the  two  nuts  must  bear  against  different  sides  of  the 
thread  in  the  bolt.  This  is  the  condition  Mr.  Kylin  analyses, 
and  that  being  the  practical  condition  desired,  his  theory 
agrees  with  it. — Editor.] 


SPRING  CHUCKS. 

Spring  chucks  are  deservedly  popular.  They  are  of 
numerous  designs,  some  good,  some  poor.  Perhaps  the  most 
frequently  met  with  of  the  poor  designs  is  shown  in  Fig.  1. 
This  chuck  is  simple  enough,  being  composed  of  two  parts 
only,  the  nut  and  the  jaws  or  holder.  The  jaws  are  a  part 
of   the    shank.      In    this    case,    however,    simplicity    does    not 


Mnvhlnera.S.7. 
Fig.  1.    Common,  but  objectionable,  Form  of  Spring  Chuck. 

stand  for  accuracy.  The  fault  with  this  chuck  is  evident. 
By  turning  the  nut,  the  jaws  close,  but  at  the  same  time  the 
threaded  portion  of  the  shank  reduces  in  diameter,  becomes 
a  bad  fit,  and  is  imperfectly  round.  The  nut  thus  can  assume 
a  faulty  position  on  the  thread.  Still,  where  no  great  accu- 
racy is  essential  this  chuck  will  answer  the  purposes  for 
work  which  does  not  vary  much  in  diameter. 

There  arc  two  good  designs  in  common  use.  One  is  the 
draw-In  chuck,  as  found  on  tool-malcers'  lathes,  and  the 
other  the  push-out  chuck,  as  found  on  turret  lathes.  These 
are  good  design,  because  the  taper  into  which  the  Jaws  are 
forced  Is  a  solid   ring— usually  fixed  to   the   luaelilne  s|)indle. 
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Even  these  chucks  are  true  for  hut  one  exact  diameter, 
though  in  practice  they  worlv  well  when  the  stock  is  slightly 
off  size. 

Sometimes  it  is  difficult  to  arrive  at  a  correct  design  for  a 
particular  condition.  Fig.  2  shows  a  special  design  which 
will  probably  find  appreciation.  This  chuck  is  used  in  an 
automatic  gear  cutter.  The  pinion  which  it  holds  is  very 
small  in  diameter  compared  with  the  shaft  of  which  it  forms 
a  part.  Consequently,  there  is  little  room  for  any  kind  of 
holding  device.  When  the  gear  cutting  machine  is  indexing, 
the  cutter  is  in  the  position  shown  in  Fig.  2.  Hence  the 
chuck  which  holds  end  A  of  the  pinion  must  not  extend 
beyond  a  certain  line.' 

The  general  design  of  this  chuck  is  as  follows:  The  chuck 
has  three  spring  jaws  ■/,  produced  by  slotting  the  body  in 
three  places,  part  way,  leaving  the  end  S  solid.  These  jaws 
are  fitted  into  the  taper  end  of  a  chuck  closer  T.  solid  with 
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Fig.  2.    A  Special  Spring  Chuck  for  a  DiflBcult  Case. 

the  shank.  A  nut  N  turns  on  the  threaded  portion  of  the 
closer  or  shank.  This  nut  moves  a  ring  R  which  is  joined 
by  a  stiff  pin  P  to  the  end  H  of  the  spring  jaws.  The  pin  P 
passes  through  slotted  holes  B  in  the  shank.  Hence  if  the 
nut  is  turned  in  the  right  direction  it  draws  the  spring  jaws 
in  on  the  taper  and  closes  them. 

In  making  this  chuck  certain  points  must  be  observed: 
The  shank  must  be  bored  true  with  the  taper;  the  spring 
jaws  must  fit  perfectly  on  the  taper,  and  at  the  end  S,-  the 
nut  must  be  faced  true  with  the  thread;  and  finally,  the 
spring  jaws  should  be  heavy  enough  at  K  to  resist  the  bend- 
ing strain  which  is  caused  by  the  grip  being  beyond  the 
taper,  which  closes  the  jaws.  An  auxiliary  spring  is  shown 
at  D.  This  can  be  used  if  it  is  found  that  the  jaws  fail  to 
release  when  the  nut  is  loosened.  A  chuck  of  this  design, 
without  the  spring  D.  is  in  actual  operation  and  gives  per- 
fect satisfaction.  It  fits  the  indexing  spindle  of  the  machine 
on  which  it  is  mounted.  Harry  A.  S.  How.\rtii. 

New  Haven,  Conn. 


SAW  ARBORS. 

In  reply  to  the  inquiry  by  "Artebe"  in  the  August  issue  of 
MACHI^-^:RY,  in  reference  to  the  best  type  of  saw  arbor,  would 
say  that  in  my  opinion  none  of  the  four  arbors  shown  give  the 
saiisfaction    and   capacity   for   saws   that    is   desired   for   gen- 
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Saw  Arbor,  permitting  Greatest  Interchangeability  of  Saws 

eral  work.  No.  1  arbor  will  only  hold  saws  of  one  bore  and, 
rightly,  only  one  thickness  with  one  washer;  it  is  also  soft 
and  will  soon  wear  out  of  true.  No.  2  has  the  same  defects, 
except  that  the  hardened  bushing  gives  it  much  greater 
durability.  No.  3  depends  for  its  accuracy  upon  the  con- 
centricity of  the  plain  portion  of  the  screw  with  the  thread, 
which  is  a  poor  design  because  of  the  difficulty  of  tapping 
with  accuracy  concentric  with  the  hole;  should  the  screw 
run  eccentric,  the  result  will  be  that  the  plain  portion,  or 
shoulder,  will  bind  on  one  side  of  the  hole  and  in  a  short 
time  cut  or  wear  the  counterbored  portion  oval.  No.  4  is 
also  open  to  the  same  objections.  I  would  advise  the  saw 
arbor  shown  in  the  accompanying  cut  as  one  that  is  fairly 
cueap    to    manufacture,    and    yet    fills    all    the    requirements 


satisfactorily.  The  hardened  bushings  which  are  compara- 
tively cheap  to  manufacture  can  be  changed  to  suit  saws  with 
various  sized  holes,  and  variations  in  thickness  of  saw  require 
no  cnanges  at  all.  Pexxsylvaxia. 


A  BLACKSMITH'S  DRILL  JIG. 

In  the  two  accompanying  half-tones  and  the  line-cut  is 
shown  a  special  kind  of  drill  jigs,  specially  designed  for 
small  parts  which  have  to  be  produced  in  large  quantities, 
and  at  the  same  time  must  be  accurate.  This  jig  I  term  a 
tong  jig.  It  is  forged,  but  it  could  be  made  of  cast  iron.  If 
it  is  made  out  of  cast  iron,  the  handles  should  be  made  from 
small  gas  pipe,  and  either  threaded  or  pinned  to  the  jig. 
Making  it  from  a  forging,  however,  gives  the  advantage  that 
the  handles  can  be  drawn  down  to  a  taper,  giving  to  the 
jig  the  necessary  elasticity  for  holding  the  work  in  place 
when  the  link  A,  Fig.  1,  is  slipped  into  place.  This  kind  of 
a  jig  must  be  hinged  at  B.  The  lower  and  larger  part  U  is 
machined  for  holding  the  pieces  to  be  drilled,  the  top  piece 
D  containing  the  bushings.  For  castings  or  parts  which  are 
shaped   to  a  circular  segment  this  jig  is  very  handy,  as   the 
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Fig.  1.    A  Blacksmith's  Drill  Jig. 

operator  can,  by  holding  the  handles,  turn  the  jig  to  any 
angle  desired.  This  jig  requires  no  blocking  up  or  clamping. 
The  jig  shown  schematically  in  Fig.  1,  is  intended  for  work 
of  a  segment  shape,  but  for  straight  work  the  bottom  F 
should  be  straight,  as  indicated  by  the  dotted  line.  The  half- 
tones.   Figs.    2    and    3.    shov       another    application    of    the 


Fig.  2.    The  Jig  Open,  and  the  "Work  to  be  DrlUed. 

same  principle  in  jig  making.  Fig.  2  shows  the  jig  open, 
together  with  the  piece  to  be  drilled,  before  putting  it  In 
place.  Fig.  3  shows  the  jig  closed  with  a  piece  in  place  and 
the  link  over  the  handle.  This  jig  differs  from  the  one 
shown  in  Fig.  1  therein  that  the  part  holding  the  work  to 
be  drilled  runs  lengthwise  of  the  handles.  Of  course,  the 
various  jigs  will  have  to  be  made  to  accommodate  the  con- 
struction of  the  parts  to  be  drilled.  The  angle  casting  for 
which  the  jigs  in  Figs.  2  and  3  is  used  is  about  3i,i  inches 
long,  with  a  small  boss  on  the  inside  of  the  angle.  Since 
this  jig  was  put  in  use,  not  one  part  in  a  thousand  has  been 
scrapped. 

As  will  be  seen,  this  jig  registers  from  the  proper  point, 
viz.,  the  outside  corner,  and  if  any  chips  are  in  the  jig,  the 
operator  cannot  put  in  another  piece.  Consequentl.v  he  has 
to  keep  the  jig  free  from  chips  and  dirt  in  order  to  close 
the  handles  before  drilling.  The  tool  is  very  simple  to 
operate.     There  is  no  bother  with  a   number  of  screws  and 
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■cl.uuiis.  two  or  iliicr  ililTciiMil  sizes  ol'  wi-t'iiclii's.  I'lc,  as  Is 
iisi  :ill.\  llic  case  Willi  a  liox  jii;.  wliiili  lakes  much  longer 
ID  liiindlo  for  iiulling  in  and  luldiiK  ouL  the  pieces  than  It 
does  to  drill  the  holes.  Another  advantage  with  this  tong 
jig  Is  that,  after  the  part  that  holds  the  work  to  be  drilled 
lias  been  properly  machined,  the  operator  cannot  drill  a  piece 
iiulil    il     is    placed    pro|u<rl.v    where    il     lieIonj;s.    as    he    cannot 


Pig.  3.    Jig  Closed,  Ready  to  be  Used. 

close  the  handle.  The  writer  has  known  of  parts  being  put 
in  bo.\  jigs,  bottom  side  up,  and  the  mistake  has  been  dis- 
covered first  when  the  holes  have  been  drilled.  Since  the 
introduction  of  the  first  of  these  jigs  in  this  shop,  they  have 
been  coming  rapidly  to  the  front  in  this  factory,  and  are 
driving  the  box  jigs  out  of  the  business.  J.  F.  S.u,lows. 
Lansing,  Mich. 

CUTTING  A  SPECIAL  CAM. 

It  often  happens,  even  in  well  equipped  shops,  that  odd 
jobs  come  up  for  which  there  are  no  tools,  and  which  have 
to  be  produced  in  the  old-fashioned  way  with  the  aid  of 
common  sense  and  a  little  rigging.  Such  was  the  case  with 
the  grooved  cam,  the  form  and  development  of  which  are 
shown  in  Fig.  1.  It  happened  that  in  this  case  only  the  end 
positions  of  the  roll  were  important,  and  all  that  was  neces- 
sary with  regard  to  the  curved  part  of  the  path  was  a  reason- 
ably smooth  action,  the  variation  of  the  height  of  the  roll 
due  to  the  swinging  of  the  lever  on  its  fulcrum  not  being  of 
enough  importance  to  be  taken  into  consideration. 

We  decided  to  cut  it  on  a  milling  machine,  and  we  first 
looked  up  a  fixture,  shown   in   Fig.  2,  which   had   been   used 


Macltittcry,  A.  Y. 


Fig.  1.    Cam  to  be  Cut,  and  its  Development 

some  years  before  for  a  similar  job,  and  by  good  luck  had 
not  been  scrapped.  As  will  be  readily  seen,  this  fixture  has 
provision  for  clamping  on  the  milling  machine  column,  and 
a  small  adjustable  slide  at  the  top  carrying  a  pin  to  follow 
the  former.  In  addition  we  had  to  make  the  arbor  and 
former,  shown  in  Fig.  3.  In  making  the  former,  a  blank 
was  first  made;  then  the  development  of  the  cam  was  cut 
out  as  accurately  as  possible  from  a  thin  ])iece  of  tin  and 
transferred  to  the  former  by  wrapping  the  tin  about  it  and 
scratching  the  outline.  The  former  was  then  placed  on  an 
arbor  in  the  milling  machine,  and  an  iihI  mill  of  the 
same  diameter  as  the  roll  was  placed  in  the  spindle,  the 
center  lines  of  the  mill  and  roll  being  exactly  In  the  same 
plane.  The  outline  was  now  worked  out  as  close  as  possible, 
feeding  by  hand.  'I'he  last  operation  was  to  smooth  up  the 
eiirvi  H   with   a  file,  and   we  were  ready    lor   iiialiing  our  cam. 


The  li.\:lure  wa.s  lilted  on  llie  milling  machine  column  with 
the  pin  in  the  slide  In  the  same  horizontal  plane  as  the 
spindle  of  the  machine.  The  table  screw  was  removed,  and  a 
rope  was   attached   to  the  end  of  the  table  and   run   over  a 
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Pig.  2.    Bracket  to  be  secured  to  MilUng  Machine  Column  when  Cutting  Cam. 

pulley  in  a  wooden  frame  placed  on  the  floor.  A  weight  on 
the  other  end  of  the  rope  supplied  the  power  necessary  to 
hold  the  former  against  the  pin.  With  the  center  line  of  the 
cam  blank  and  former  set  at  the  same  height  as  the  axis  of 
the  milling  machine  spindle,  and  the  blank  and  former  assem- 
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Pig.  3.    Arbor  and  Former. 

bled  on  an  arbor,  the  arrangement  was  as  shown  in  Fig.  4. 
The  slide  carrying  the  formei--pin  was  adjusted  to  bring  the 
end  mill  central  with  the  position  desired  for  the  slot,  and 
locked.  On  account  of  the  spring  in  the  parts,  the  slot  was 
first  i-oughed  out,  full  depth,  with  a  mill  1/16  inch  under-size. 


FIgr.  4.    The  Machine  as  Pitted  Up  for  Cutting  Cam. 

and  afterwards  finished  with  a  mill  the  full  size  of  the  cam 
roll.  The  fornier-])in  must  be  the  same  size  as  the  finishins; 
mill.  The  cams  made  in  this  way  required  very  little  fixing 
up  in  the  curved  i)art,  and  the  straight  iiortion  came  exactly 
as  desired.  Allax. 


INDICATOR  FOR  THREAD  CUTTING. 
When  cutting  a  thread  in  a  lathe,  if  the  number  of  thi-eads 
to  the  inch  being  cut   is  a  multiple  of  the  nuinber  of  threads 
to     tlu'     liieli     on     llie     lead-serew.     the     split      mil      may     be 
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thrown  into  mesh  with  the  lead-screw  at  any  time,  and  the 
tool  will  follow  the  first  cut.  This  is  npt  the  case,  however, 
when  the  number  of  threads  to  the  inch  being  cut  is  not  a 
multiple  of  the  number  of  threads  to  the  inch  on  the  lead- 
screw.  Because  of  this,  lathes  are  generally  equipped  with 
a  backing  belt,  which  is  thrown  in  when  the  tool  has  made 
the  desired  cut,  and  the  carriage  is  brought  back  to  the  start- 
ing point  without 
having  been  disen- 
gaged from  the  lead- 
screw,  which,  of 
course,  necessarily 
brings  the  tool  into 
the  right  relation  with 
the  work.  This  is  a 
good  arrangement  for 
short  threads,  say  two 
or  three  inches  in 
length,  but  when  they 
are  longer,  and  espe- 
cially when  they  are 
large  in  diameter 
(which  means  slower 
speed)  the  backing 
belt  is  not  a  very  eco- 
nomical contrivance, 
because  considerable 
time  is  wasted  while 
the  carriage  is  being 
moved  by  the  lead- 
screw  from  the  end  of 
the  cut,  back  to  the 
starting  point.  The 
accompanying  illus- 
tration shows  a  sim- 
ple device  which  may 
be  attached  to  any 
lathe,  and  used  to  a 
good  advantage  when 
cutting  threads.  It 
can  be  fastened  to  the 
carriage  as  shown 
Indicator  for  Thread  Catting.  jjj  ^jjg  q^^   ajj^  prefer- 

ably on  the  side  next  to  the  tail-stock,  as  very  often  there 
is  not  enough  thread  on  the  lead-screw  to  permit  its  being 
put  on  the  opposite  side.  This  indicator  is  used  in  the 
following  manner:  Start  the  lathe,  and  when  one  of 
the  three  points  marked  A  of  the  triangular  pointer  (see 
plan  view),  is  opposite  the  zero  mark,  throw  the  split  nut  into 
mesh  with  the  lead-screw.  After  the  tool  has  reached  the 
end  of  its  cut,  bring  the  carriage  back  by  hand  to  the  starting 
point.  Wait  until  either  of  the  points  marked  A  is  again 
opposite  the  zero  mark,  then  throw  the  split  nut  into  mesh 
with  the  lead-screw  as  before.  If  this  is  done  with  each 
successive  cut,  the  tool  will  always  come  right  with  the 
thread.  When  the  pointer  is  a  triangle  as  shown,  the  worm- 
wheel,  which  is  in  mesh  with  the  lead-screw-,  should  be  so 
proportioned  that  its  number  of  teeth  is  three  times  the 
threads  per  inch  of  the  lead-screw.  If,  for  example  the  lead- 
screw  has  eight  threads  per  inch,  then  the  worm-wheel  should 
have  twenty-four  teeth.  Then,  when  either  of  the  points 
marked  A  is  opposite  the  zero  mark,  the  lead-screw  and  the 
lathe  spindle  would  occupy  the  same  relative  positions.  The 
device  does  not  worlv  for  fractional  threads. 

John  Bbadfobd. 
[This  valuable  device  is  not  new,  however.  It  is  claimed 
to  have  been  originated  in  this  country  thirty  or  thirty-five 
years  ago  by  William  Gleason,  of  Rochester,  N.  Y.  In  fact, 
however,  it  is  much  older  than  that,  having,  we  believe,  orig- 
inally been  invented  in  England.  See  Machineby,  December, 
1897,  May,  1S99,  and  February,  1901. — EnrroB.] 


THE  "MONEY-BACK"  SYSTEM. 

Lately  we  are  seeing  a  good  deal  of  what  Elbert  Hubbard 

calls  the  "money-back"   system.     This   system   simply   means 

that  if  you   don't  like  what  you  buy  you   can   take  it  back 

and  get  your  money  back.    Of  course,  you  cannot  really  expect 


to  use  it  a  great  while  before  you  take  it  back;  that  is,  you 
would  not  think  you  could,  but  a  friend  ot  mine  had  an 
experience  that  made  him  wonder  where  some  people  thought 
the  limit  was.  He  was  asked  to  bid  on  two  or  three  small 
machines  of  a  slightly  special  character.  He  did  so  after 
finding  out  the  requirements.  He  was  asked  if  he  would  guar- 
antee the  machines  to  do  the  work,  and  he  said  he  would,  for 
in  writing  his  bid  he  agreed  to  make  the  machines  "satis- 
factory," in  which  he  showed  a  laudable  faith  in  his  fellow 
men,  and  a  lamentable  absence  of  knowledge  of  law.  The 
machines  were  delivered,  certain  defects  were  found  in  their 
working  and  certain  improvements  suggested  and  made,  all 
of   which   was    swallowed   by   the    builder   without   comment. 

About  four  months  after  the  last  alteration  was  made,  the 
builder  wrote  and  mentioned  the  fact  that  he  could  use  some 
money  to  advantage,  and  would  Mr.  Purchaser  kindly  send 
a  check?  Mr.  Purchaser  did  so  for  the  full  amount  of  the 
bill,  and  the  builder  forthwith  spent  the  money  and  regarded 
the  incident  as  closed.  After  another  four  months  the  builder 
was  surprised  to  see  a  van  back  up  to  the  door  with  two  of 
the  machines  on  it,  and  a  few  days  later  he  received  a  bill  for 
them  from  Mr.  Purchaser.  About  four  months  later  he  found 
that  his  property  had  been  attached  by  Mr.  Purchaser  and 
he  had  been  sued  for  the  value  of  the  two  machines  and  some 
more.  Another  four  months  and  the  case  came  to  trial.  Mr. 
Purchaser  recovered  about  $50  damages  for  his  bother  about 
the  machines  while  they  were  being  altered  in  the  first  place, 
but  had  to  take  them  back.  Mr.  Builder  paid  lawyers'  fees, 
traveling  and  costs  of  court,  about  $150.  Now  he  does  not 
guarantee  to  satisfy  any  one.  The  money-back  plan  looks 
on  the  surface  to  be  all  right.  It  looks  to  be  the  only 
fair  way,  and  it  would  be,  if  the  man  who  buys  was  always  as 
honest  as'  the  man  w-ho  offers  this  plan.  Suppose  you  build 
planers.  You  offer  them  on  the  money-back  pian.  Out  of  a 
thousand  customers  there  will  be  one  whose  order  you  had 
better  fill  by  going  down  to  the  freight  office  and  writing  your 
check  for  the  amount  of  the  freight,  out  and  back,  and  pre- 
senting it  to  the  railroad.  They  are  the  only  ones  that  will 
make  anything,  any  way,  and  you  will  save  yourself  a  good 
lot  of  expense  and  worry.  Then  out  of  this  thousand  there 
will  be  nine  who  really  want  a  good  tool,  but  who  are  crafty 
and  think  that  you  will  knock  off  quite  a  discount  rather 
than  take  the  tool  back;  then  there  will  be  about  another 
hundred  that  will  honestly  think  that  some  accident  in  the 
shop  or  carelessness  of  their  workmen  is  not  their  fault,  but 
yours.  This  will  leave  you  with  a  hundred  and  ten  planers, 
out  of  a  thousand,  second-hand  on  your  hands  and  worth  about 
50  per  cent  less  than  your  price  for  new  ones.  Then  there  are 
extra  freight  charges,  etc.,  and  you  really  must  figure  on 
about  10  per  cent  loss.  To  meet  this,  you  must  add  about 
11  per  cent  to  your  prices.  Even  then  you  are  juat  as  apt  to 
find  the  whole  hundred  and  ten  returned  machines  in  a  single 
year's  work,  in  which  case  you  are  bankrupt  before  you  begin 
to  get  a  show.  If  your  goods  are  something  that  you  can 
just  take  down  off  the  shelves  and  send  out,  and  that  you  can 
put  back  and  sell  again,  you  can  do  it  on  a  very  small  margin 
of  extra  price,  but  when,  as  is  apt  to  be  the  case,  your  macuin- 
ery  is  saleable  to  only  a  few  people,  and  it  cannot  be  thor- 
oughly tested  without  making  it  second-hand,  then  you  must 
go  slow.  There  are  usually  certain  definite  things  that  a  cus- 
tomer needs  to  have  a  planer  do.  A  guarantee  that  your 
planer  will  do  it  within  a  certain  time  and  within  certain 
limits  of  accuracy  is  something  that  we  can  all  meet,  and  yet 
if  the  customer  is  not  pleased  with  the  color  of  the  paint  on 
the  inside  of  the  bed  he  cannot  make  you  suffer. 

The  most  satisfactory  sale  I  ever  made  was  of  a  gap  lathe. 
The  inquiry  came  for  a  lathe  to  do  certain  specified  work,  the 
most  serious  of  which  was  a  cut  of  a  certain  depth  and  feed 
on  a  certain  diameter.  The  diameter  called  for  a  36-inch 
lathe.  We  had  a  24-inch  gap  lathe  on  the  floor,  so  we  rolled 
a  motor  up  alongside,  belted  it  up  and  put  in  a  36-inch  pulley 
and  found  out  whether  it  would  take  the  cut,  the  same  was  as 
the  Dutchman  found  out  whether  he  could  drink  a  keg  of 
beer — by  trying  It.  The  result  was  that  we  sold  a  24-inch 
gap  lathe  at  a  good  profit,  and  our  customer  bought  a  lathe 
that  would  do  just  what  he  wanted  at  a  low  price  compared 
with  the  36-inch  lathe  that  he  expected  to  buy.        Entbopt. 


Ocuik'i-,  I'jor. 


MAClllNEKY. 


Ill 


RECLAIMING  OLD  METAL  BRAKE-BEAMS. 
Tlio  roclalmlus  of  ulil  bent  <aiul  ilainaK>'H  niotiil  iiraUo-beains 
Is  uo  small  Itrni  on  a  Uut^e  lallioacl  system,  especially  with 
our  present  heavy  efiuipment  putting  them  out  of  business 
regularly.  One  of  the  large  systems  (D.  &  R.  G.  Ry.)  follows 
the  plan  shown  in  the  accompanying  cut,  of  using  u 
%  X  21/i-inch  or  a  %  x  3-Inch  wrought  Iron  strap  as  a  reinforc- 
ing strip  on  all  bulb  or  I-section  beams  that  fail  in  service. 


I 


-O-i — -TOT-AUL-ENGT-H-QF-BEAM- 


tlon,  there  is  something  the  matter  with  it;  increasing  the 
voltage  will  not  materially  help  the  spark,  and  will  only 
burn  out  the  contact  points.  Secondary  or  plug  wires  shoulil 
not  bo  allowed  to  remain  In  contact  with  a  hot  pipe  or  cylin- 
der. They  are  pretty  sure  to  give  trouble  sooner  or  later. 
Place  a  piece  of  wood  or  fibre  between  wire  and  the  heated 
metal.  Oil  should  not  be  allowed  to  come  in  contact  with 
rubber  insulation,  as  oil  rots  rubber.     Do  not  draw  the  sparli 
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RIVET 
-LOCATION  OF  HEADS  ON  BEAM, AND   METHOD 
OF  REINFORCING  BEAM,   IS   TO  BE  STANDARD 
FOR"MONARCH"BEAMS,AS  WELL  AS  FOR  THE 
"STERLINGWORTH"BEAM,  SHOWN  ON  DRAWING. 
44-l-:K-^tNT-ER-T0-eEN-TER- 


Method  pf  Repairing 

When  bent  or  damaged  brake-beams  of  this  class  come  into 
the  scrap  docks,  they  are  piled  to  one  side,  and  each  montli  or 
so  a  gang  of  men  is  set  at  stripping  them  of  the  heads,  ful- 
crums,  etc.  Then  the  bare  beams  are  taken  to  tiie  blacksmith 
shop  to  be  straightened,  after  which  they  are  ready  to  be 
drilled  for  the  reinforcing  strap  rivets.  They  are  then  taken 
to  an  automatic  riveter,  where  the  heads,  fulcrums,  etc., 
together  with  the  reinforcing  strap,  are  applied.  Beams  of 
this  type,  fitted  up  in  the  manner  described,  give  quite  as 
satisfactory  service  as  when  they  are  new,  and  last  much 
longer.  B.  W.  Bowen. 

Denver,  Coio. 


Old  Brake-beams. 

out  in  the  air  to  see  how  long  it  is;  this  strains  the  coil,  and 
if  there  is  any  weakness,  it  will  be  sure  to  increase  the 
trouble,  even  if  it  does  not  break  down  immediately. 

Another  puzzling  trouble  to  find  is  a  wire  that  is  broken 
inside  the  insulation.  This  sometimes  happens  in  the  most 
unlooked  for  places,  but  usually  where  the  wires  are  moved 
or  bent  most,  as  at  the  commutator,  or  where  there  is  a  great 
deal  of  vibration.  The  break  can  sometimes  be  located  by 
bending  and  pulling,  as  the  wire  will  be  very  much  weaiter 
and  more  limber  in  the  brolcen  spot.  The  spark  plugs  should 
be  closely  watched  and  kept  in  good  condition.  Much  of  the 
trouble  attributed  to  the  coil  may  be  traced  to  the  plug. 

J.  E.  K. 


THE  PROPER  ADJUSTMENT  OF  SPARK  COILS. 

One  of  the  most  important  adjustments  about  a  spark  coil 
is  that  of  the  vibrator  spring.  The  tendency  is  to  set  this 
spring  too  tight  in  order  to  get  a  "good"  spark.  This  is 
usually  tested  in  the  air,  and  when  a  big,  heavy  spark  is 
obtained,  the  operator  thinks  that  everything  is  all  right,  and 
starts  the  engine.  The  proper  adjustment  may  be  secured 
as  follows:  Draw  the  vibrator  back  until  it  does  not  touch 
the  spring.  Set  the  vilirator  so  that  the  iron  head  is  from 
1/16  inch  to  %  inch  from  the  core.  Bring  the  spring  up  until 
it  touches  the  vibrator  lightly,  and  start  your  engine;  if  it 
skips,  try  adjusting  the  screw  a  little  tighter,  but  leave  the 
spring  just  as  weak  as  you  can,  without  the  engine  skipping. 
You  will  find  that  the  battery  will  last  very  much  longer. 
Sometimes  the  battery  consumption  is  increased  to  three  or 
four  times  the  amount  a  coil  should  take  by  merely  setting 
the  spring  stiff  and  getting  a  "big"  spark.  Of  course,  there 
is  danger  of  setting  it  too  weak,  so  that  when  the  engine 
stops,  the  vibrator  spring  does  not  touch  the  contact  screw, 
and  the  engine  will  not  start. 

We  sometimes  hear  talk  of  waterproofing  coils,  but  the 
best  plan  is  to  keep  them  in  a  dry  place,  not  where  they  will 
be  hot,  but  where  they  will  not  get  damp,  as  the  pressui-e  of 
the  jump  spark  is  so  high  that  it  will  run  along  a  little 
streak  of  moisture  almost  as  well  as  on  a  wire,  and  although 
the  tendency  is  to  dry  up  this  moisture,  in  so  doing  it  some- 
times carbonizes  the  wood  and  makes  another  path  for  Itself. 
Special  care  should  be  exercised  on  launches  to  have  a  good 
place  for  the  coil  and  battery.  Do  not  put  more  than  six 
cells  of  dry  battery  or  three  cells  of  storage  on  the  coil.  If 
It  does  not  work   with  this  amount   of  battery  In  good  condi- 


PACING  WORK  ON  CENTERS. 

In  the  August  issue  of  Machinery  the  writer  finds  a  kink 
on  the  subject  of  facing  work  on  centers  by  W.  S.  Leonard. 
It  astonishes  some  of  his  readers  why  he  does  not  use  the 
so-called  half-center  for  such  work.  It  appears  as  if  Mr. 
Leonard  were  totally  unacquainted  with  this  appliance.  Sup- 
posing it  is  wanted  to  cup  the  end  of  an  arbor  for  holding 
work  between  centers,  how  would  it  be  possible  to  do  by 
using  ordinary  centers,  unless  by  slacking  the  tail-center. 
For  all  such  purposes  the  old  style  of  center  should  be  dis- 
carded, and  the  so-called  half-center  be  used. 

Beverly,  Mass.  Clabence  E.  Simonds. 


STEAM  WHISTLE  OPERATED  BY  GAS. 

In  the  August  issue  of  Maciiineuy,  W.  L.  McL.  suggests 
putting  a  steam  whistle  on  the  cylinder  of  a  gasoline  yacht 
engine.  I  would  like  to  inform  W.  L.  McLi.  that  on  an  ordi- 
nary-sized yacht  engine  that  is  the  best  way  he  can  find  for 
spoiling  his  compression  and  the  efHcient  running  of  his 
engine.  Artiiuu  Knapp. 

Ardmore,  Pa. 

[Mr.  Knapp's  objection,  we  suppose,  is  that  screwing  a  pipe 
into  a  gas  engine  cylinder  head  will  increase  the  clearance 
space  an  amount  equal  to  the  space  in  the  pipe  up  to  the 
valve.  Of  course  it  is  possible  to  avoid  this  by  decreasing 
the  original  clearance  space  an  equivalent  amount.  In  any 
case  the  valve  should  be  close  to  the  head. — Editor.] 

*     •    ♦ 

III  every  work  of  genius  we  recognize  our  own  rejected 
thoughts. — Emerson. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are   solicited   for 

this  column.    "Write  on  one  s'de  of  the  paper  only  and 

send  sketches  when  necessary. 

BABBITTING  KINK. 
Another  way  than  that  mentioned  in  the  August  issue,  of 
babbiting  a  solid  box  in  a  hurry  and  not  have  to  scrape  it, 
IS  to  talie  a  piece  of  paper,  rub  it  with  Albany  grease,  and 
wrap  it  around  the  babbitting  mandrel.  The  grease  will 
make  the  paper  stick  until  the  babbitt  is  poured,  and  will 
heip  it  to  run  freely.  After  pouring,  drive  out  your  man- 
drel, clean  out  the  paper,  and  the  box  is  ready.  Allan. 


HOLDER  FOR  TURNING  END  OF  HANDLES. 
A  job  came  up  one  day  requiring  a  number  of  handles,  as 
shown  in  the  cut,  to  be  turned  down  at  A  from  a  diameter  of 
%  inch  to  3-16  Inch.     I  tried  chucking  them  at  B.  but  found 


that  it  took  considerable  time  to  true  them  up,  and  very 
little  pressure  to  knock  them  out  of  true  again.  Finally,  I 
made  a  holder,  as  shown  in  the  cut.  This  holder  is  simply  a 
split  bushing  with  a  shoulder  at  one  end.  By  this  means  I 
could  grip  the'  handles  tirmly,  and  hold  them  true  for  turning 
with  very  little  trouble.  Obiginal. 


MICROMETER  FRAME. 
The  accompanying  cut  shows  a  micrometer  frame  which  I 
used  some  years  ago  at  the  Westinghouse  works.  The  frame 
is  an  aluminum  casting,  and  the  anvil  is  simply  a  tool-steel 
pin.  which  fits  well  in  the  hole  into  which  it  is  inserted,  and 
can  be  clamped  anywhere  within  the  limits  of  its  length.    The 


qHWlis^^s: 


micrometer  end  of  the  frame  is  supplied  with  an  inside 
micrometer  head.  The  tool  is  adjusted  to  a  gage,  either  to  a 
standard  pin  gage,  or  to  an  inside  micrometer  gage.  The 
capacities  of  three  of  these  micrometers  in  a  set  were  from 
about  31,2  to  7  inches,  6  to  11  Inches,  and  10  to  15  inches. 
When  the  head  was  turned  outward,  as  shown  in  the  lower 
view  in  the  cut.  the  tool  was  very  handy  around  a  horizontal 
boring  machine  where  a  pin  gage  could  not  be  used  without 
removing  the  boring  bar.  Sieius. 


A  SCREW  FILING  JIG. 
A  clever  little  device  for  holding  screws  while  filing  the 
ends  to  shorten  the  length  came  to  my  notice  a  short  time 
ago  in  a  shop  where  many  varying  lengths  of  screws  were 
needed.  It  was  impracticable  to  buy  all  the  various  lengths, 
so  a  file  was  used.  The  screw,  if  held  in  a  vise  or  hand  clamp 
was  sure  to  have  the  threads  jammed,  hence  the  jig  shown 


was  devised.     The  jig  consists  of  a  strip  of  brass.  3/16  inch 

thick.     Three  holes  were  drilled,  tapped  and  marked.     Then  a 

saw     cut     was     taken 

through    the    piece    to 

the     last     hole.       The 

screw  can  be  put  into 

the    right    hole,    then 

the  jig  held  in  a  hand 

clasp    or   a    vise,    and 

the   file   used   without 

fear    of    bruising    the 

threads.     This    works 

to  perfection,  and  the 

plate  can  be  tapped  for 

desired. 

Worcester,  Mass. 


a  great  number  of  sizes  of  screws,  if 
Raymond  C.  Williams. 


BENCH  VISE  ANVIL. 
The  accompanying  cut  shows  a  very  handy  bench  vise  anvil 
for  the  tool-room,  model-maker,  or  amateur  mechanic.  The 
anvil  is  made  from  a  piece  of  steel  Trail  about  12  or  l.j 
inches  long,  and  as  heavy  as  can  be  obtained,  and  the  top, 
edges  and  ends  are  planed  smooth,  true  and  square.  The  web 
is  cut  out,  as  shown  at  B,  so  a  clamp  or  swivel  vise  of  about 
1%  or  2-inch  length  of  jaw  can  be  fastened  to  the  end  of  the 
rail.  There  is  a  taper  hole  at  A  for  different  shaped  stakes. 
The  top  and  edges  may  be  case-hardened  if  so  desired.  This 
makes  an  exceedingly  handy  outfit,  as  a  great  variety  of  work 
can  be  executed  on  it,  and  the  vise  can  be  brought  in  the  best 
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position  to  see  the  work.  The  top  is  a  good  place  for  straight- 
ening work,  and  the  edges  for  bending  work.  Pieces  of  suit- 
able sized  rails  can  be  easily  obtained  from  section  foremen 
on  almost  any  railroad.  X.  Y.  Z. 

[Perhaps  sonie  railway  officials  might  object  to  X.  Y.  Z.'s 
naive  statement  as  to  the  ways  and  means  of  getting  suitable 
sections  of  rail  as  an  unwarranted  incitement  to  breaking  the 
eighth   (seventh.  Douay  version)  commandment. — Editor.] 


SMOOTHING  WRINKLED  BLUE-PRINTS. 
The  cut  shows  our  method  of  "ironing"  soiled  or  wrinkled 
blue-prints  after  they  are  dry.  The  wrinkled  print  is  laid 
in  a  cabinet  drawer  with  just  enough  of  it  outside  to  con- 
veniently hold  in  the  hands,  and  the  drawer  is  tightly  closed. 
After   being   pulled   out   the   print   is   perfectly   smooth.     The 


Jtlachiner^.X,  T. 

angle  of  pull  should  be  adjusted  to  the  strength  of  the 
paper.  Pullin.g  through  once  will,  of  course,  cause  the  print 
to  roll  up,  when  released;  if  this  is  not  desirable,  and  the 
print  is  wanted  to  lie  flat,  reverse  the  print  and  pull  through 
once  more.  Howard  D.  Yodeb. 

Wadsworth,  Ohio. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 

Olvo  all  dotnila  nnrt  name  tmrt  (iddreaH.    The  Ititter  di-o  for  our  own  convenience 
and  will  not  be  publtahed. 

In  the  July  issue  of  Ma(1iini:i!Y,  C.  H.  A.  asks  if  theie  is 
any  sure  way  of  plaling  liy  diiiiiins  in  copper  sulphate  so  as 
to  olitaiu  a  good  platins.  and  also  asivs  what  is  the  correct 
solution.  The  best  results  are  obtaiiurt  by  using  a  solution 
of  ;>  pounds  of  sulphate  of  co|)|)er  to  '2  lluid  ounces  of  sul- 
phuric acid.  The  surfaces  to  be  plated  must  be  carefully 
cleaned,  so  as  to  be  free  from  dirt  and  grease.  With  the 
above  solution  good  results  are  certain,  and  any  reasonable 
desired  thickness  of  plating  can  be  obtained. 

Scottdale,  Pa.  M.  B.  SrAiiFi  kh. 


DEPTH  OF  THREAD  IN  PIPE  FITTINGS. 

A.  B. — Do  manufacturers  of  pipe  fitting  follow  or  agree  on 
a  coninion  standard  in  the  depth  of  thread  that  sliall  be 
tapped  in  fittings  supplied  to  the  trade?  Is  there  a  published 
record  of  same? 

A. — The  Briggs  standard  of  pipe  thread  gives  practically  all 
the  data  required.  The  taper  of  %  inch  per  foot  makes  no 
in-ecise  standard  of  depth  necessary,  but,  of  course,  where  test 
I'lugs  are  used  for  inspection,  certain  arbitrary  standards  are 
necessary.  The  extra  data  sheet  No.  78,  made  ready  this 
month,  on  pipe  threads  and  gages,  gives  the  tool-room  practice 
of  one  large  manufacturing  company. 


TO  LOOSEN  A  PULLEY  ON  A  SHAFT. 

N.  M. — I  have  a  number  of  48-inch  pulleys  rusted  fast  "on 
-'  7  Hi-inch  shafts.  I  have  tried  almost  every  mechanical 
means  known,  short  of  hydraulic  pressure,  to  start  them,  and 
so  far  have  failed.  The  pulleys  appear  to  be  "welded"  to  the 
shafts  with  a  dry,  hard  rust.  I  have  tried  to  soften  the  rust 
with  kerosene,  gasoline  and  alcohol,  but  none  of  these  appar- 
ently does  any  good.     What  would  you  advise? 

A. — We  would  advise  heating  the  hubs  and  lightly  hammer- 
ing them,  and  the  continued  use  of  solvents  such  as  kerosene 
or  alcohol,  but  probably  heavy  pressure  will  be  required  to 
start  the  pulleys  loose.  This,  of  course,  is  best  supplied  by 
a  hydraulic  press,  but  threaded  rods  may  be  rigged  so  as  to 
obtain  almost  any  pressure  that  is  likely  to  be  required  in 
this  case.     The  question  is  submitted  to  our  readers. 


DISTINCTION  BETWEEN  PITCH  AND  LEAD. 

E.  C.  D. — Admitting  that  a  screw  and  worm  are  essen- 
tially the  same  thing,  why  is  the  pitch  of  a  screw  known  as 
the  distance  traversed  during  one  revolution  of  the  screw,  and 
the  pitch  of  a  worm  the  distance  from  center  to  center  of 
adjacent  threads,  regardless  of  multiple  threads. 

A. — This  inquiry  illustrates  why  a  distinction  should  be 
made  in  the  use  of  the  terms  "pitch"  and  "lead."  Pitch  should 
always  be  regarded  as  the  distance  from  center  to  center  of 
adjacent  threads,  irrespective  of  lead,  while  the  lead  should 
always  be  regarded  as  the  axial  distance  traversed  by  one 
revolution  of  the  screw  without  reference  to  the  number  of 
threads.  In  the  case  of  single-thread  screws  or  worms  the 
pitch  and  lead  are  the  same,  but  in  the  case  of  multiple-thread 
screws  the  pitch  and  lead  are  different,  hence  the  desirability 
of  always  observing  the  distinction  in  meaning. 


FEED  MOTION  GEAR  TRAIN  FOR  BORING  BAR. 

W.  H.  S. — I  wish  to  convert  an  old  engine  lathe  into  a 
boring  lathe,  using  the  boring  bar  shown  in  Fig.  1.  The 
teed  screw  in  the  boring  bar  has  four  threads  per  inch,  and 
is  driven  by  the  transmission  gears  A  and  B,  having  14  and 
32  teeth,  respectively.  The  feed  motion  is  to  be  transmitted 
to  the  center  gear  B  by  a  square  end  bar  C,  shown  in  Fig.  2, 
which  works  through  the  hollow  spindle,  and  is  connected 
to  the  spindle  through  the  back  gear  by  a  suital)le  train.  The 
|)inion  J)  is  connected  to  the  feed  bar  by  friction  disks, 
which  are  released  to  stop  the  feed.  The  feed  is  reversed  by 
the  sliifting  spool-gear  E.  The  pinion  on  the  back  gear 
shaft  has  l.'i  teeth  and  the  spindle  gear  73  teeth.  What  num- 
Ijers  of  teeth  will  be  required  in  the  gear  train  to  give  the 
required   feed  in  either   direction? 

A. — Since  the  feed  screw  has  '/|  incli  lead,  and  the  gears  are 
11  and  32  teeth,  a  feed  of  3/64  inch  per  revolution  will 
require  a  differential  movement  of  the  feed  bar  C  of 
3/64  -^  (14  X  32/14)  =21/256.  That  is,  the  feed  bar  must  run 
21/256   turn   slower  or  faster  than   the  boring  bar  to  give  a 


feed  of  3/1)4  per  rcvolul  ion.  lOxpresscd  In  aiiotlu  r  way,  the 
feed  liar  must  make  23.')  turns  for  2r)6  turns  of  the  boring 
liar  to  feed  the  head  to  the  left  and  277  turns  for  2r,(\  turns 
of  the  boring  bar  to  feed  the  head  to  the  right.  Aside  from 
the  method  of  finding  the  proportions  of  tlie  spool-gears 
/•;  and  W,,  perhaps,  there  is  nothing  different  from  the  com- 
mon irialand-error  operations  followed  in  iJio]ioi'lloning  feed 
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Fig.  1.    Boring  Bar  Used. 


gear  trains,  with  which  all  machine  designers  are  more  oi* 
less  familiar.  If  we  make  the  two-spool  gears  with  the 
same  respective  numbers  of  teeth,  the  squares  of  the  tooth 
numbers  must  be  in  the  ratio  of  235  to  277  in  order  to  pre- 
serve the  required  rate  of  feed  in  either  direction.  The  num- 
bers of  teeth  should  be  less  than  100 — preferably  from  40' 
to  60.  Hence  we  will  multiply  235  and  277  by  some  factor 
which  will  yield  products  whose  square  roots  will  be  numbers 
between  40  and  60.  By  a  series  of  trials  we  find  that  the 
near  multiples   2209   and   2601   yield   roots  47  and  51,  whicU 
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Figf.  2.    Diagram  o    Gearing 

are  satisfactory.  The  numbers  of  teeth  in  the  remainder  of 
the  train  are  given  in  Fig.  2.  The  proof  for  the  differential 
motion  of  the  feed  bar  for  left-hand  feed  is 

73  X  47  X  IS        10293         235 


15  X  59  X  76        11210 
and  for  right-hand  feed  it  is 

73  X  51  X  51  X  18       569619 


256 


-,   nearly. 


277- 


nearly. 


15  X  47  X  59  X  76 
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256 


In  tlie  August  issue  a  description  was  published  of  the 
Besly  disk  grinder,  having  26-inch  steel  disks,  with  the  inti- 
mation that  it  was  the  largest  disk  grinder  ever  built.  In 
this  we  were  mistaken.  C.  W.  Burton,  Griffiths  &  Co.,  London, 
inform  us  that  they  build  a  40-inch  disk  grinder,  and  that  one 
was  exhibited  at  the  Engineering  and  Machinery  exhibit  held 
at  Olympia  Exposition,  London,  1906.  This  large  machine  is 
built  either  with  motor  or  belt  drive.  The  work  tables  are 
about  18  X  27  inches  and  are  carried  on  ball  bearings.  They 
are  provided  with  T-slots  and  are  traversed  by  rack  and 
pinion.  Adjustment  in  and  out  from  the  disks  is  effected  by 
a  micrometer  feed  screw.  The  apiu-oxlinato  weight  is  6,700' 
pounds,  or  over  three  times  the  weight  of  the  grinder  illus- 
trated in  the  August  issue. 
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A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


GRANT-LEES  GEAR  GENERATING  MACHINE. 
Any  one  who  has  followed  the  trend  of  development  in 
machine  tools  in  the  past  few  j-ears,  must  have  noted  the 
growing  tendency  toward  the  use  of  generating  processes  for 
the  cutting  of  gear  teeth.  In  the  past  two  or  three  years, 
especially,  much  time  and  thought  has  been  given  to  the 
process  of  generating  gear  teeth  with  a  hob,  whose  normal 
outline  has  the  form  of  the  rack  tooth  of  the  interchangeable 


Pig.  1.    Grant-Leea  Gear  Generating  Machine.    Front  View. 

set  to  which  the  gear  belongs.  The  machine  illustrated  in  the 
accompanying  cuts,  and  described  in  the  following  paragraphs, 
is  the  latest  product  of  this  kind  which  has  been  brought  to 
our  attention.  So  far  as  we  know,  it  is  the  first  machine 
working  on  the  bobbing  principle  for  cutting  spur  gears  that 
has  been  regularly  built  for  the  market  in  the  United  States. 
It  is  radically  different  in  its  constructional  features  from  the 
European  machines  which  have  preceded  it  in  this  field,  and 
contains  a  number  of  improvements  which  make  a  study  of 
its  details  well  worth  while. 

The  general  requirements  of  a  bobbing  machine  for  gear 
cutting  are  as  follows:  Means  must  be  provided  for  driving 
the  hob  powerfully  and  smoothly  at  any  angle  with  the  axis 
of  the  work,  so  that  spiral  gears  as  well  as  spur  gears  may  be 
cut.  A  work  spindle,  stiffly  supported,  must  be  provided, 
driven  by  a  worm-wheel  connected  to  the  cutter  spindle 
through  change  gears,  so  that  the  proper  relation  between 
the  work  and  the  cutter  may  be  established  to  give  the  re- 
quired number  of  teeth.  Either  the  work  spindle  or  the 
cutter  spindle  must  be  mounted  on  a  slide,  so  that  the  center 
distance  between  th§  work  arbor  and  the  cutter  arbor  may  be 
adjusted  to  give  the  proper  depth  of  tooth.  Either  the  work 
must  be  moved  past  the  hob,  or  the  hob  past  the  work  for  the 
feeding  motion,  suitable  means  being  provided  to  vary  this 
rate  of  travel  in  accordance  with  the  depth  of  cut  and  the 
hardness  of  the  materials  used.  In  addition  to  this,  the  feed 
■of  the  work  must  be  connected  with  the  work-revolving 
mechanism  by  change  gears,  to  give  the  proper  movement  for 
cutting  spiral  gears  independently  of  the  rotation  of  the  work 
with  the  hob.  These  various  movements  and  adjustments 
must  be  obtained  in  a  way  which  will  still  allow  the  machine 
to  have  great  rigidity,  to  prevent  the  deflections  and  inaccu- 
racies which  must  otherwise  result  from  the  heavy  cutting 
strain   which   the   process    involves.     The    solutions   of   these 


problems  offered  in  the  Grant-Lees  machine  will  be  under- 
stood from  the  cuts  and  the  description. 

As  will  be  seen,  the  machine  has  the  general  appearance  of 
(he  Lincoln  type  of  miller,  which  is  used  so  largely  for  heavy 
form  cutter  milling  in  repetition  work.  The  power  is  trans- 
mitted from  the  cone  pulley  through  reducing  spur  gearing 
to  a  bevel  pinion  meshing  with  the  main  driving  bevel  gear. 
This  latter  has  a  wide  face,  and  engages,  at  the  inner  ends  of 
its  teeth,  in  addition  to  the  driving  pinion,  with  a  second 
beveled  pinion,  keyed  to  the  cutter  spindle  of  the  machine. 
The  whole  arrangement  is  shown  quite  plainly  in  Figs.  1,  3, 
and  5.  The  main  driving  bevel  gear  is  in  the  form  of  a  ring, 
revolving  on  a  hub  on  the  cross  rail  of  the  machine.  The 
bracket  carrying  the  cutter  spindle  has  a  long  shank  which 
passes  through  a  hole  in  the  center  of  this  hub,  and  carries 
on  its  back  end  a  graduated  dial  with  suitable  handles  for 
setting  it  at  the  angle  required  for  the  work,  and  means  for 
locking  it  in  the  desired  adjustment.  These  arrangements 
are  plainly  shown  in  the  rear  view  of  the  machine,  Fig.  2. 

The  work  is  set  on  a  hardened  and  giound  tool  steel  arbor 
on  a  spindle  having  a  vertical  movement  for  the  feed.  The 
power  for  rotating  the  work  spindle  in  unison  with  the  hob 
(necessary  in  this  machine,  as  we  have  just  seen)  is  taken 
fi-om  the  cone  pulley  shaft  through  change  gears  on  the  right 
side  of  the  machine  in  Fig.  2,  to  the  worm  meshing  with  the 
index  wheel  on  the  spindle.  The  feed  is  obtained  by  a  mech- 
anism which  raises  the  spindle  as  the  cut  progresses,  the 
feed  variation  being  obtained  by  change  gears  at  the  front  of 
the  machine  as  shown  in  Fig.  1.  Wlien  the  work  has  been 
fed  in  to  depth,  by  adjusting  horizontally  the  slide  which  cai'- 


Fig.  2.    Rear  Vie^p  of  Gear  Generating  MacMne,  sho^^ing  Feed  Mechaniem. 

ries  the  work  spindle,  to  figures  read  on  the  dial  of  the  hand- 
wheel  governing  this  movement,  the  cut  may  be  started,  and 
the  work  will  be  fed  up  past  the  revolving  hob  until  the  full 
width  of  face  has  been  cut,  whereupon  feed  will  be  stopped, 
the  work  withdrawn  and  returned  to  its  previous  position, 
and  a  gong  will  be  struck  to  announce  the  completion  of  the 
work.     The  machine  is,  to  this  extent,  automatic. 

Figs.  1  and  2  show  the  front  and  rear  views  respectively 
of  the  machine,  giving  clear  ideas  of  the  general  construction, 
and  of  the  ingenious  way  in  which  the  driving  motion  is  con- 
veyed to  the  hob,  giving  it  a  powerful  drive  and  still  allow- 
ing it   to  be  swiveled  at  any  angle.     Ordinarily   the   driving 
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gt-ar  Is  covered  by  ii  cnsc  or  cover,  as  shown  in  I'Mn.  1.  Fit;.  3 
.shows  the  nmchine  inilling  spur  gears.  The  hob  used,  shown 
111  Fig.  4,  has  teeth  with  a  normal  outline  of  the  shape  of  the 
rack   tooth,   as   explained. 

Fig.    5   shows    the    machine   cutting   spiral   gears.     This   Is 
done  as  readily  as  tlie  cutting  of  spur  gears,  it  merely  being 


Fig.  3.    Cutting  a  Stacli  of  Spur  Gears. 

<i  matter  of  setting  the  hob  at  a  proper  angle  and  using  the 
proper  change  gears  for  the  spiral  rotation  of  the  worli  with 
the  feed.  The  change  gears  for  this  motion  are  also  located 
at  the  front  of  tlie  machine.  The  connection  witli  the  index 
worm  and  wheel  is  presumably  through  some  form  of  differ- 
■ential  or  "jack-in-the-box"  gearing,  so  that  the  rotation  of  the 

work  for  the  spiral, 
in  connection  with 
the  feed  motion,  is 
superimposed  on, 
and  independent 
of,  that  due  to  its 
f  onnection  with 
the  hob. 

Fig.  6  shows  a 
worm-gear  being 
bobbed.  For  this 
operation  the  hob 
spindle  is  placed  in 
a  horizontal  posi- 
tion, and  the  work 
is  fed  directly  in 
toward   the   hob  at 

Pig.  4.    The  Hob  Used  In  Generating  Gears.  ^Jjg     proper     rate 

and  stopped  at  the  proper  depth,  no  previous  nicking  of  the 
blank  being  required.  The  feeding  motion  for  this,  so  far  as 
can  be  judged  from  Fig.  1,  is  of  the  ratchet  type,  being 
adjusted  by  varying  the  position  of  the  crank-pin  in  a  slotted 
link. 

Pig.   7   shows  an   ingenious  steady   rest,   used   for  work   of 
large  diameter.     Since  the  entire  work  spindle  and  the  work 


Fig.  5.     Cutting  a  Spiral  Gear. 

it  holds  are  raised  to  feed  them  past  the  hob,  it  is  necessary 
also  to  raise  any  form  of  steady  rest  which  might  be  used  at 
1h3  same  rate  as  the  work.  The  rest  takes  the  form  of 
a  threaded  post,  raised  by  a  nut  geared  through  the  worm  and 
chain  gearing  shown  to  the  vertical  feed  gearing  at  the  front 
of  the  niachlno.     The  raising  of  the  work  and   of  the  steady 


rest  thus  takes  place  simullaneoii:-:ly.  and  at  the  same  rate. 
The  attachment  Is  shown  In  place  In  Fig.  1. 

There  are  several  advantages  at  once  evident  in  this  system 
of  generating  gear  teeth.  One  cutter  only  is  needed  for  each 
pitch,  cutting  all  the  gears  from  the  smallest  to  the  largest 
number  of  teeth.  The  fact  that  all  the  gears  for  a  given 
pilch  are  cut  by  one  correct  hob,  eliminates  the  errors  arising 
from  using  one  cutter  for  a  considerable  range  of  numbers 
of  teeth  in  the  old  system.  Another  consideration  which  tends 
toward  accuracy  is  the  fact  that  the  heat  is  uniformly  dis- 
tributed, owing  to  the  fact  that  the  work  is  continuously 
rotated.  Since  each  tooth  of  the  hob  passes  over  each  of  the 
teeth  of  the  gear,  it  is  impossible  for  a  gear  cut  on  this  ma- 
chine to  have  thick  or  thin  teeth,  since  all  are  cut  under 
exactly  the  same  conditions. 

Another  advantage  of  the  system  is  its  universality.  The 
same  machine  is  fitted  to  the  cutting  of  spur,  spiral  and  worm 


Fig.  6.    Robbing  a  "Worm-wheel. 

gears  without  requiring  extraneous  attachments,  all  the 
movements  being  provided  for  in  the  design  of  the  machine. 
There  is  a  great  gain  in  simplicity  as  well,  in  this  process, 
over  the  automatic  gear  cutter  of  the  usual  type,  which  is 
required  to  be  provided  with  mechanism  for  feeding  the  cut- 
ter, returning  it  at  high  speed,  indexing  the  work,  and  repeat- 
ing the  operations  with  rapidity  and  precision.  .Especially 
does  the  advantage  of  the  generating  machine  appear  when  it 
is  contrasted  with  a  machine  of  this  type  adapted  to  the  cut- 


Fig.  7.    Automatic  steady  Rest,  shown  In  Place  In  Fig.  1. 

ting  of  spiral  gears.  It  is  difiicult  to  escape  the  conclusion 
that  there  are  great  possibilities  in  store  for  the  bobbing 
process  of  generating  spur  and  spiral  gears. 

This  machine  is  the  result  of  the  combined  efforts  of  Mr. 
H.  J.  Lees  and  Mr.  John  J.  Grant,  the  former  well  known  as  a 
pioneer  in  the  development  of  the  heavy  multiple  spindle 
milling  machine,  and  the  latter  recognized  as  one  of  the  most 
original  and  ingenious  machine  tool  designers  in  the  country. 
The  Grant-Lees  Machine  Co.  of  Cleveland  is  building  the 
machine  and  placing  it  on  the  market. 


DE  LA  vergne;two-cycle  vertical  oil  engine. 

For  the  past  twelve  years,  the  Dp  La  Vergne  Machine  Co., 
New  York,  has  built  the  Hornsby-Akroyd  oil  engine  in  sizes  up 
to  250  H.P.  With  the  valuable  experience  gained  in  the  design 
and  construction  of  this  engine  to  guide  it,  the  company  has 
developed  a  two-cycle  two-cylinder  vertical  oil  engine  designed 
for  sni,-vll   imwers.     At  present  it  Is  built   in  two  sizes  only — 
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7%  and  15  horse-power.  The  new  engine  uses  ordinary  kero- 
sene or  fuel  oil.  Kerosene  is  available  everywhere,  and  in 
most  sections  can  be  purchased  tor  about  one-half  the  cost 
of  gasoline.  With  kerosene  at  10  cents  a  gallon  and  gasoline 
at  17  cents  a  gallon  it  is  calculated  that  power  developed  from 
kerosene  costs  less  than  one-half  as  much  as  power  developed 
by  gasoline.  The  two-cycle  engine  has  the  advantage  over 
the  four-cycle  type  that  the  piston  receives  an  impulse  every 
revolution,  and  in  a  two-cylinder  two-cycle  engine  the  crank- 
shaft receives  two  impulses  every  revolution  the  same  as  that 
of  a  single-cylinder  double-acting  steam  engine. 

Referring  to  the  sectional  part  of  the  cut,  air  is  admitted 
to  the  cylinder  from  the  crank  case  through  the  port  A, 
which  Is  uncovered  by  the  piston  near  the  end  of  the  down- 
ward stroke.  The  beginning  of  the  upward  stroke  closes  the 
fresh  air  port  A  and  the  exhaust  port  E.  The  air  thus  trapped 
is  compressed  into  the  vaporizer  V  at  the  head  of  the  cylin- 
der.  A  spray  nozzle  'N  projects  into  the  vaporizer,  and  through 


De  La  Vergne  Tw^o-cylinder  Oil  Engine. 

this  a  charge  of  atomized  oil  is  sprayed  against  the  hot  walls 
of  the  vaporizer.  The  spray  is  forced  into  the  vaporizer  by 
the  plunger  pump  P,  which  is  driven  by  a  cam  on  the  crank- 
shaft. 

The  vaporizer  is  similar  in  construction  to  that  used  on 
the  Hornsby-Akroyd  oil  engine,  being  a  cast  iron  bulb  on  the 
cylinder  head  and  forming  an  extension  to  same.  No  spark- 
ing device  or  hot  tube  is  used.  The  walls  of  the  vaporizer 
retain  sufficient  heat  to  vaporize  each  successive  charge  of 
oil,  and  ignition  is  effected  by  the  heat  of  the  vaporizer  walls 
together  with  the  heat  of  compression.  Slightly  before  the 
end  of  the  downward  stroke  the  exhaust  port  E  is  uncovered, 
permitting  the  escape  of  burned  gases,  and  on  the  upward 
stroke  fresh  air  is  di-awn  into  the  cranio  chamber  through  an 
automatic  poppet  valve.  On  the  downwai'd  stroke  this  air  is 
slightly  compressed,  and  when  the  air  port  A  is  uncovered  the 
fresh  air  rushes  into  the  cylinder. 

It  is  evident  from  the  above  that  the  construction  is  essen- 
tially that  of  the  typical  two-cycle  engine;  the  design  has 
been  modified  and  improved  with  the  view  of  obtaining  all 
the  advantages  of  the  two-cycle  type  and  of  avoiding  its 
defects.  The  fuel  consumption  is  about  one  pint  of  kerosene 
or  fuel  oil  per  brake  horse-power  hour,  and  fuel  consumption 
not  to  exceed  one  pound  per  bi-ake  horse-power  hour  is  guar- 
anteed when  running  at  three-fourths  to  full  load. 


pulley  by  shoving  it  inward,  or  may  be  disconnected  from 
this  and  connected  with  the  reversing  pulley  by  drawing  it 
downwai-d.  These  connections  are  effected  by  two  expanding 
ring  clutches,  one  in  each  pulley,  operated  by  the  end  motion 
of  the  spindle.  The  work  is  held  by  the  hand  against  the 
plate,  shown  attached  to  the  bar  passing  through  the  Ijase  of 
the  head-stock.  This  foot-stock  bar  slides  freely  in  its  bear- 
ings, and  is  provided  with  an  adjustable  stop  for  limiting  its 


THE  BURKE  TAPPING  MACHINE. 
The  half-tone  shows  a  tapping  machine  made  by  the  Burlie 
Machinery  Co.  of  Cleveland,  Ohio.  The  spindle  carries  a 
chuck  for  holding  the  taps.  Mounted  on  it  are  two  pulleys, 
one  of  which  is  driven  by  a  straight  and  the  other  by  a  cross 
belt.    The  spindle  may  be  connected  with  the  forward  moving 


Burlte  Horizontal  Tapping  Machine. 

inward  motion.  When  the  work  held  against  the  plate  by  the 
hand  is  pressed  against  the  tap,  this  pressure  connects  the 
spindle  with  the  pulley  which  gives  the  forward  movement. 
When  the  hole  has  been  tapped  to  depth,  as  determined  by 
the  adjustable  stop,  the  continued  rotation  of  the  tap  draws 
out  the  spindle  and  so  disconnects  it  from  the  forward  motion, 
whereupon  the  withdrawal  of  the  work  puts  the  reversing 
pulley  in  connection  with  the  spindle,  and  the  tap  is  backed 
out. 

The  foot-stock  bar  has  a  movement  of  3iv,  inches.  The 
machine  has  a  capacity  for  tapping  holes  up  to  "s  inch  in 
diameter.  Unless  otherwise  ordered,  it  is  furnished  with  a 
5/16-inch  chuck,  without  extra  charge.  The  spindle  will  be 
tapered  to  fit  a  No.  2  Almond  chuck,  if  the  purchaser  desires. 
The  pulleys  are  G^A  inches  in  diameter  for  1%-inch  belt,  and 
are  intended  to  run  at  about  100  revolutions  per  minute. 
The  net  weight  of  the  machine  is  40  pounds. 


CHAPMAN  DOUBLE  BALL  BEARING. 
The  ball  bearing  made  by  the  Chapman  Double  Ball  Bearing 
Co.,  40  Bristol  St.,  Boston,  Mass.,  has,  as  the  special  feature 
of  its  design,  an  arrangement  by  which  friction  between  neigh- 
boring balls  is  eliminated.  A  lot  of  balls  running  together 
in  a  bearing  under  pressure  have  a  tendency  to  crowd  together, 
and  it  is  the  belief  of  the  makers  of  this  bearing  that  a  large 


Fig.  1.    Use  of  Intermediate  Ball 
in  the  Chapman  Bearings. 


Machhieni.S.  7. 


Fig.  2.    The  Cause  of  the  Fric- 
tion in  Ordinary  Bearings. 


share  of  the  loss  of  power,  and  the  larger  part  of  the  wear 
to  which  the  balls  and  races  are  subjected,  can  be  traced  to 
this  crowding  tendency,  and  the  consequent  friction  of  the 
balls  on  each  other.  The  means  taken  to  prevent  this  will  be 
understood  by  referring  to  Figs.  1  and  2.  In  Fig.  2,  which 
shows  the  ordinary  bearing,  balls  A  and  B  rotate  in  the  same 
direction,  as  shown,  when  the  bearing  is  in  action.  This,  it 
will  be  seen,  makes  the  two  balls  rub  against  each  other  at 
the  point  of  contact,  since  the  surfaces  are  moving  in  opposite 
directions  at  this  point. 

Fig,    1   shows   the   method   of   obviating   this   difficulty.     A 
small  ball  B'  is  inserted  between  A  and  B  on  the  line  of  cen- 
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tcrs  between  them,  so  there  Is  no  tendency  for  It  to  move  out 
of  position.  It  is  held  here  by  a  light  spool  or  bushing  F, 
which  is  beveled  at  the  ends  to  rest  lightly  against  the  large 
balls  A  and  B,  and  lias  a  eeutral  hole  just  large  enough  to 
allow  the  small  ball  U'  to  rotate  freely.  It  will  thus  be  seen 
that,  barring  the  entirely  negligible  weight  of  the  spool  F, 
there  Is  nothing  except  rolling  friction  to  be  considered  in  the 
wliole  bearing.  The  makers  consider  that  this  method  of 
separating  the  balls  is  much  preferable  to  the  use  of  a  cage, 
in  which  case  the  friction  is  merely  transferred  to  the  sides 
of  the  container  instead  of  taking  place  between  the  balls 
themselves,  as  in  the  ordinary  old-style  bearing. 


JU'tchinfi-y.X.Y, 
Pigr.  3.    The  Chapman  BaU  Bearing  for  Shaft  Hangers. 

The  application  of  this  arrangement  to  hangers  and  other 
shafting  bearings  will  be  perhaps  as  interesting  to  the  read- 
ers of  MAcniM':i!y  as  any  of  the  numerous  uses  to  which  It 
has  been  put.  A  hanger  equipped  with  a  Chapman  bearing  is 
shown  in  Fig.  '1,  while  Fig.  3  is  a  cross  section  explaining  the 
construction  followed.  D  is  the  shafting  to  be  supported,  and 
E  is  the  sleeve  on  which  the  inner  ball  races  are  mounted. 
Races  J  and  J  are  mounted  on  the  sleeve,  one  at  the  right- 
hand,  and  the  other  at  the  left  over  an  adjusting  collar  L. 
This  may  be  moved  in  or  out  to  adjust  the  bearing  to  the 
proper  degree  of  play.  It  will  be  noted  that  the  inner  races 
J  and  the  outer  races  M  are  both  unsupported  directly  behind 
the  line  of  thrust.  A  slight  elasticity  is  thus  allowed  which 
permits  the  bearing  to  take  care  of  minute  irregularities  due 
to  temperature  changes,  etc.,  while  still  leaving  the  parts 
rigid  enough  to  support  any  weight  which  may  be  put  upon 


Fig.  4.    Sectional  View  of  the  Hanger  Bearing. 

them.  In  addition  to  this,  the  complete  bearing  is  free  to 
swivel  in  the  hanger  to  adjust  itself  to  the  axis  of  rotation 
of  the  shaft. 

A  number  of  tests  have  been  made  by  a  competent  engineer 
comparing  tlii>  efficiency  of  the  Chapman  bearing,  the  ordinary 
ball  bearing,  and  the  plain  journal,  the  workmanship  in  each 
case  being  of  the  same  quality.  These  tests  were  made  in 
various  ways.  One  of  the  simplest  of  them  was  carried  out 
with  an  apparatus  consisting  of  three  exactly  similar  cast 
Iron  pulleys,  perfectly  balanced  and  weighing  105  pounds  each, 
mounted  on  a  central  axle  The  first  of  these  ran  on  a  Chap- 
man doulik-  ball  bearing,  the  second  on  an  ordinary  three- 
point  ball  biiiiing  of  similar  design,  and  tlie  third  on  a  plain 
journal  of  hardened  and  ground  steel,  niiining  in  a  cast   iron 


hub.  A  7-pound  weight  was  hung  by  a  small  coni  from  the 
periphery  of  each  pulley  in  turn,  at  a  height  of  10  inches  from 
I  lie  floor.  Then  the  weight  was  released,  and  the  number  of 
icvoiutions  that  each  pulley  made  before  It  came  to  a  stop, 
as  well  as  the  duration  of  the  spin,  was  noted.  The  Chapman 
bearing  rotated  for  IG  minutes  and  35  seconds,  the  ordinary 
bail  bearing,  5  minutes  8  seconds,  and  the  plain  journal,  20 
seconds. 


LODGE  &  SHIPLEY  ROLLER  FOLLOWER  REST. 
Tile  tendency  of  worli  carried  on  centers  to  spring  away 
from  the  tool  under  the  pressure  of  the  cut  is  more  pro- 
nounced with  the  high  speed  attainable  with  modern  tool 
steels  than  was  the  case  under  former  conditions.  At  the 
same  time,  the  use  of  the  follow  rest  to  counteract  this  tend- 
ency has  been  made  less  satisfactory,  owing  to  the  coarser 
chip,  higher  speed  and  rougher  surface  left  by  the  new  steels. 
The  jaws  are  rapidly  worn  away,  and  rubbing  friction  is  a 
fruitful  source  of  lost  power.  The  half-tone  shown  here- 
vyith  illustrates  a  follow  rest  in  which  these  difficulties  have 
been  overcome. 

The  body  of  the  follow  rest  is  clamped  to  the  dove-tail 
slide  of  the  bridge  of  the  carriage.  The  two  jaws  can  be 
separated  or  brought  together  by  a  circular  motion,  effected 
by  two  screws  meshing  with  teeth  in  these  jaws;  the 
screws  are  operated 
by  the  knobs  shown 
at  the  top  of  the 
device.  The  jaws 
carry  hardened 
steel  rollers,  and 
are  so  located  as  to 
give,  with  the  point 
of  the  tool,  a  three- 
point  support  to  the 
work.  When  once 
set,  the  device  is 
adapted  for  a  va- 
riety of  diameters 
by  simply  moving 
the  entire  rest 
backward  or  for- 
ward   by    its    con- 


n  ec  t  i  o  n    with    a 


Follower  Rest  for  High-speed  Turning. 


screw  which  telescopes  through  the  regular  cross  feed  screw, 
and  is  operated  by  the  hand-wheel  controlling  the  tool  rest. 
When  approaching  a  shoulder,  the  position  of  the  rolls  is  such 
that  they  support  the  shaft  on  the  smaller  diameter  until  the 
cutting  tool  has  turned  a  portion  of  the  larger  diameter,  when 
the  rollers  may  be  quickly  brought  to  bear  upon  it.  Ample 
provision  is  made  for  oiling.  Sensitive  adjustment  is  pro- 
vided for,  without  the  aid  of  the  wrench,  and  the  jaws,  once 
set,  can  be  locked  in  position. 

This  follow  rest  is  made  by  the  Lodge  &  Shipley  Machine 
Tool  Co.,  Cincinnati.  Ohio. 


DEEP  DRILLING  ATTACHMENT  FOR  THE  LATHE. 

An  attachment  is  shown  in  the  accompanying  half-tone  for 
performing  deep  drilling  rapidly  and  economically  on  the 
engine  lathe.  It  consists  essentially  of  a  drill  spindle,  mount- 
ed on  the  cross  slide  in  place  of  the  usual  tool-post,  in  com- 
bination with  an  electric  motor  and  suitable  gearing  for  ro- 
tating the  spindle.  A  support  is  provided  for  holding  the 
outer  end  of  the  work,  the  other  end  of  which  is  clamped  by 
the  chuck  or  face-plate  of  the  lathe.  Provision  is  also  made 
for  forcing  a  copious  supply  of  lubricant  to  the  point  of  the 
drill  used.  The  purpose  of  the  attachment  is  to  make  it 
])Ossible  to  drill  a  hole  true  with  the  center  line  by  the  usual 
method  of  rotating  the  work,  and  at  the  same  time  give  the 
high  cutting  speed  of  which  high-speed  tools  are  capable. 
without  necessitating  a  high  rate  of  revolution  for  the  heavy 
spindle  and  gearing  of  the  lathe. 

The  drill  spindle  bearing,  with  the  bracket  on  which  the 
motor  is  mounted,  is  cast  as  one  piece  with  the  bed  plate. 
This  plate  is  bolted  to  the  wings  or  arms  of  the  carriage. 
The  3-horse-power  2  to  1  variable  speed  motor  shown,  is  con- 
nected  to  the  drill  spindle  tlirough  an  Intermediate  raw-hide 
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gear.  The  spindle  is  bored  to  supply  lubrication  to  the  drill; 
it  has  a  large  bearing,  and  is  ring  oiled.  The  drill  shank  is 
fitted  to  the  hole  in  the  spindle  by  reducing  bushings.  The 
outer  end  of  the  drill  is  carried  in  a  free  bushing,  revolving 
in  a  support  bolted  to  the  lathe  bed.  The  drill  used  is  of 
the  special  construction  known  as  the  "Chard"  deep  drill. 
A  flat  blade  of  high-speed  steel  is  held  in  position  at  the  end 
of  a  steel  shank  by  a  tapered  pin;  it  is  so  ground  as  to 
break  up  the  chips  and  thus  facilitate  their  removal.  Lubrica- 
tion under  pressure  suflicient  to  clear  the  chips  and  cool  the  cut- 
ting edge  is  supplied  by  a  pump,  attached  to  the  lathe  at  the 
rear  of  the  head-stock,  and  driven  from  the  lathe  counter- 
shaft. Flexible  tubing  connects  this  pump  with  the  hollow 
spindle  through  a  nipple  at  the  rear.  Two  copper  tubes,  flush 
with  the  surface  of  the  drill,  carry  the  lubricant  to  the  cut- 
ting edge.  This  type  of  drill  has  been  in  use  for  some  time 
on  lathe  spindles,  back  gear  sleeves  and  pulley  sleeves.  Under 
favorable  conditions  a  2-lnch  drill  has  been  advanced  at  the 
rate  of  2V4  inches  per  minute.  The  drill  in  the  cut  Is  1  inch 
in  diameter. 

This   whole   attachment   may   be   easily   removed   from   the 
carriage    by   the   use   of  an   over-head   crane,   suitable    I-bolts 


furnished  includes  one  automatic  chuck  and  feeding  collet 
for  %'-inch  wire,  the  turret  slide  and  cross  slide  shown,  oil 
pump  and  piping,  and  a  friction  clutch  reversing  counter-shaft. 
The  machine  swings  11  inches  over  the  bed  and  has  a  1%- 
inoh   hole  through   the  spindle.     The  automatic  cliuck  has  a 


Motor-driven  Attachment  foi  Deep  DiiUiUg  m  the  Lttlhe. 

being  provided  for  this  purpose.  Only  a  few  minutes  time 
is  required  to  change  the  machine  over  to  engine  lathe  work. 
The  particular  machine  illustrated  is  used  regularly  for  drill- 
ing central  holes  in  locomotive  driving  axles,  the  hole  being 
1  inch  In  diameter  and  44  inches  deep.  It  was  built  by  the 
Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio. 


WELLS  SCREW  MACHINE. 

This  is  a  small  machine  of  inexpensive  design  and  con- 
struction, intended  to  be  used  for  a  large  range  of  work 
originally  done  on  more  elaborate  machinery.  The  machine 
is  stifBy  made,  as  may  be  seen  from  the  cut,  the  head-stock 
being  cast  solid  with  the  bed.  The  other  parts,  such  as  the 
turret  slide,  cross  slide,  etc.,  are  provided  with  ample  bear- 
ing surfaces  and  plenty  of  metal  to  resist  the  strains  im- 
posed on  them  when  taking  cuts  with  high  speed  tools.  The 
spindle  is  fitted  with  an  automatic  chuck  operated  by  a  lever. 
The  wire  feed  used  is  not  of  the  ordinary  chain  actuated  type, 
but  instead  follows  the  plan  generally  used  in  automatic  ma- 
chines, an  inside  tube  and  collet  or  finger  being  used  to  grip 
the  stock,  and  feed  it  forward  against  the  stop  in  the  turret. 
This  is  operated  by  the  same  lever  that  works  the  chuck. 
This  reduces  the  capacity  of  the  wire  feed,  but  has  the 
advantage  that  the  bar  is  under  the  control  of  the  feed 
until  it  is  entirely  used  up.  For  larger  work  the  inside  tube 
and  collet  can  be  taken  out  at  any  time,  and  hand  feed  used 
with  the  automatic  chuck.  The  spindle  is  so  designed  that 
the  cap  may  be  taken  off  and  any  lathe  chuck  up  to  8  inches 
in  diameter  used  for  holding  large  work,  such  as  castings, 
etc. 

This  machine  will  be  furnished  with  either  a  4-hole  hand 
operated  turret,  or  a  4  or  6-hole  automatic  turret,  with  or 
without  the  wire  feed  just  described.  The  equipment  regularly 


WeUs  Screw  Machine. 

capacity  m)  to  'is-inch  and  the  wire  feed  up  to  %-inch.  Four 
and  one-half  inches  is  the  greatest  length  that  can  be  turned 
by  the  turret  tools.  The  holes  in  the  turret  are  1-inch  in 
diameter.  The  net  weight  of  this  machine  is  675  pounds. 
F.  E.  Wells  &  Son  Company  of  Gi-eenfield,  Mass..  are  the 
builders. 


THOMPSON  PATENT  CLAMP. 

The  clamp  shown  in  the  accompanying  half-tone  is  our 
old  friend  the  wooden  "hand  screw"  in  a  new  guise.  As 
shown,  the  jaws  are  made  of  steel  in  channel  form,  each  of 
them  carrying  two  swivel  nuts,  through  which  the  wooden 
handled  screws  pass.  Each  of  these  screws  is  threaded  right- 
and  left-hand,  the  threads  meeting  at  the  center.  Both 
screw  spindles  and  swivel  nuts  ai-e  made  of  the  best  steel. 

The  clamp  is  open- 
ed and  closed  rapid- 
ly by  grasping  the 
handles  in  the  two 
hands  and  rotating 
the  clamp  like  a 
reel,  the  same  as 
with  its  wooden  pro- 
genitor. It  has  the 
added  advantage, 
however,  of  allowing 
either  screw  to  be 
adjusted  without 
moving  the  other,  so 
that  the  jaws  may 
be  set  to  Incline  to- 
ward each  other,  or 
away  from  each  oth- 
er, as  well  as  in  a 
11  a  r  a  1 1  e  1  position. 
This  is  allowed  by 
the  use  of  the  swivel 
nuts. 

The  following  advantages  are  claimed  for  the  construction. 
The  jaws  being  made  in  the  form  of  a  channel  and  of  a  good 
quality  of  steel,  makes  the  clamp  much  stronger  than  any 
other.  Owing  to  the  rigidity  of  the  design,  this  strength  is 
obtained  without  sacrificing  lightness.  The  jaws  and  screws 
being  of  metal,  glue  will  not  adhere  to  them.  The  jaws  can 
be  adjusted  to  any  angle.  It  is  twice  as  fast  in  operation  as 
the  old  style,  on  account  of  the  use  of  right  and  left  thread 


Metal  Clamp  on  the  Lines  of  the  Wooden 
■'Hand  Screw." 
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on  tlu'  splmlles.  OwiiiK  to  tlio  use  of  metiil  screws  and  nuts, 
a  stioiii;>  T  liold  is  obtained  with  less  power,  The  jaws,  which 
are  jmlished,  may  hn  made  to  over-lap.  The  Erie  Stamping 
and  Mill,  Co.,  Kile.  I'a.,  nianufai-lures  tlie  ilanip. 


BULLARD   RAPID   PRODUCTION  VERTICAL  TURRET 
LATHE. 

Till'  KuUard  rapid  production  vertical  turret  lathe  is  hullt 
!)>•  I  lie  liiillard  Machine  Tool  Company,  531  Broad  Street, 
Hridseport.  Conn.  The  steps  by  which  this  machine  has  ar- 
rived at  its  present  form,  as  shown  in  the  accompanying  cuts, 
are  lyiiieal   of  the  process  of   development  that   machine  tool 


Fig.  1.    BuUard  Rapid  Production  Vertical  Turret  Lathe. 

design  has  gone  through  in  the  past  few  years,  showing  both 
the  growth  of  the  requirements  which  the  builder  has  to  meet, 
and  the  line  of  development  which  the  machine  has  had  to 
pass  throu.gh  to  meet  these  requirements. 

The  boring  mill  is  essentially  a  lathe,  set  on  end  for  con- 
venience in  handling  work  of  large  diameter  and  compara- 
tively short  length.  Being  a  lathe,  the  turret  was  naturally 
applied  to  it  at  about  the  time  the  turret  lathe  began  to 
approach  its  present  state  of  development.  In  larger  mills, 
the  use  of  two  turrets  was  naturally  suggested,  owing  to  the 
room  available  on  the  cross  rail,  and  the  desirability  of 
liaving  as  many  tools  cutting  at  once  as  possible.  In  the 
boring  mills  of  smaller  sizes,  however,  the  carrying  out  of 
this  idea  was  found  to  be  impracticable,  since  in  many  cases 
the  use  of  two  heads  required  the  second  one  to  be  swiveled 
to  an  excessive  degree  and  extended  from  its  supporting 
saddle  to  a  point  where  the  two  tools  could  be  used  in  close 
inoximity.  This  extension  of  the  tools  beyond  their  sup- 
ports resulted  in  a  i-eduetion  in  the  feeds  and  speeds  possible, 
owing  to  the  lack  of  rigidity  in  the  support,  so  that  very 
little  gain  was  found  in  the  use  of  two  turrets  over  that  of 
the  single  tool. 

A  few  years  ago  Mr.  E.  P.  BuUard,  Jr.,  of  the  Bullard 
Machine  Tool  Company,  conceived  the  idea  of  placing  one  of 
the  turrets  on  the  vertical  slide  at  the  side  of  the  column. 
This  combination  of  vertical  and  horizontal  rails  and  turret 
slides  permitted  the  tools  to  be  set  for  simultaneous  cuts  on 
any  part  of  the  work  without  interfering  with  each  other. 
A  machine  was  built  to  try  out  this  idea,  and  later  a  number 
of  them  were  installed  in  various  plants,  although  they  were 
not  publicly  put  on  sale.  From  time  to  time  improve- 
ments and  elaborations  have  been  made  until  the  machine 
has  developed  into  its  present  form,  which  has  been  very 
properly  called  a  "vertical  turret  lathe."  It  will  be  seen 
that   the   arrangement    of   the   slides   and    tool-holders   fits   it 


for  filling  very  nearly  the  Held  occupied  by  the  heavy  hori- 
zontal turret  lathe,  particularly  In  the  matter  of  finishing 
castings    and    large    diameter    forgings. 

The  machine  consists  essentially  of  a  rotating  face-plate, 
mounted  on  a  bed  whicli  lias  a  vertical  column  carrying  a 
horizontal  turret  slide  at  its  right-hand  side,  and  a  cross 
rail  with  a  vertical  turret  slide  above  Ihe  work.  The  ram 
or  tool  slide  in  the  carriage  on  the  vertical  slide  has  a  four- 
sided  turret  for  holding  turning  and  facing  tools.  The  cross 
rail  turret  slide  has  a  heavy  hexagonal  turret  for  boring, 
reaming,  facing  and  turning  tools.  These  two  sets  of  tool- 
holders  are  provided  with  suitable  feeds  and  handling  devices 
as  will  be  described. 

The  table  is  driven  from  an  internal  gear  of  nearly  the 
outside  diameter  of  the  table.  It  is  naturally  self-centering, 
due  to  the  large  angular  thrust  bearing  with  which  it  is  pro- 
vided. The  side  strains  are  taken  by  straight  vertical  bear- 
ings of  large  proportions.  The  weight  of  the  table  spindle 
and  work  tends  to  preserve  rather  than  destroy  the  align- 
ment. The  spindle  journals  are  carefully  scraped  to  fit, 
and  are  entirely  immersed  in  oil. 

A  feature  of  the  spindle  drive  mechanism  is  the  fact  that 
no  step-up  in  the  speeds  is  involved  in  the  gearing,  a  con- 
stant reduction  being  maintained  at  all  speeds,  all  the  way 
from  the  driving  pulley  to  the  table. 

The  table  has  15  changes  of  speed,  obtained  by  a  positive 
geared  mechanism  from  a  single  speed  pulley  or  electric  motor. 
The  controlling  mechanism  for  these  changes  is  planned  on 
what  the  builders  call  the  "automobile"  principle,  described 
in  connection  with  their  56-inch  "rapid  production"  boring 
mill  in  the  December,  1905,  issue  of  Machinery.  The 
handle  G  may  be  given  three  positions  corresponding  to  three 
changes  of  speed  obtained  by  positive  clutches  in  the  head- 
stock   B.     Pilot  wheel  A  has  five  positions  corresponding   to 


Pig.  2.    Rear  View  of  Vertical  Turret  Lathe,  showing  Spindle  Speed 
Chuiging  Device. 

the  five  changes  obtained  in  speed  box  C  by  a  cone  of  gears 
and  friction  clutches.  The  raising  of  the  shaft  on  which  the 
pilot  wheel  is  mounted,  by  handle  E,  throws  a  brake  into 
action,  for  stopping  the  table  at  any  desired  point.  The 
movements  of  E,  A  and  G  are  interlocked  by  the  locking  disk 
F.  the  link  U  and  the  attached  parts,  in  such  a  way  that  it  Is 
impossible  for  the  workman  to  make  an  error  in  handling 
the  controlling  mechanism.  The  brake  handle  E  cannot  be 
raised  until  the  pilot  wheel  A  is  jilaced  In  a  neutral  position, 
so  that  the  power  is  cut  off;  and  handle  O,  controlling  the 
positive  clutches,  cannot  be  shifted  until  the  mecliauism  Is 
disconnected    from    llu'    iimver   and    (he    brake    applied       This 
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arrangment  gives  a  "selective"  control,  making  it  possible  to 
change  from  any  speed  to  any  other  without  going  through 
the  intermediate  positions.  The  number  of  table  revolutions 
per  minute  may  be  instantly  ascertained  from  the  direct 
reading  indicator  incorporated  in  the  interlocking  mechanism. 
The  arrangement  of  the  pilot  wheel  and  its  attached  parts, 
the  selective  control,  and  the  concentration  of  all  operating 
levers  within  easy  reach  of  the  operator,  account  for  the  like- 
ness to  the  mechanism  of  the  automobile  to  which  the 
builders  refer. 

The  same  facility   for   rapid   changes  is   furnished   for  the 
various  feeds,  as  has  been   described  for  the  spindle  speeds. 


Fig.  3.    Macljine  in  Operation.  Finishing  Gear  Blanks. 

Each  slide  is  provided  with  its  own  rapid  feed  change  mech- 
anism, handled  by  its  own  separate  levers.  The  eight  changes 
are  obtained  in  two  series  of  four  by  cones  of  gears  con- 
stantly in  mesh.  Handles  on  each  feed  box  are  provided 
for  shifting  the  position  of  the  "diving"  keys,  to  match  the 
gears  they  are  required  to  engage.  It  will  be  noted  that  there 
are  no  pull  gears  used  in  changing  from  cross  to  vertical 
feeds  and  vice  versa.  In  the  case  of  the  cross  rail,  a  drop 
worm  is  used  which  may  be  connected  to  the  worm-wheel 
on  either  the  cross  feed  or  vertical  feed  shafts.  In  the  case 
of  the  movements  for  the  side  head  on  the  vertical  slide,  the 
change  from  cross  to  vertical  feed  is  made  by  the  lever  shown 
between  the  two  square-ended  operating  shafts.  This  lever 
controls  friction  clutches  for  throwing  in  either  of  the  two 
feeds  desired.  The  operating  shafts  on  this  side  head  are 
provided  with  disks  having  graduations  for  reading  the  move- 
ments in  both  directions,  and  similar  graduations  are  pro- 
vided on  the  worm-wheels  operating  the  movements  of  the 
cross  slide  turret.  Clips  numbered  to  correspond  with  the 
holes  in  the  two  turrets  are  used  at  these  two  points.  These 
clips  may  be  set  in  any  desired  position,  and  used  instead 
of  stops  for  the  various  movements,  obviating  the  necessity 
for  all  calipering  and  measuring  except  in  the  case  of  the  first 
piece  made.  They  have  the  advantage  of  greater  accuracy, 
and  are  not  subjected  to  some  of  the  mechanical  difficulties 
involved  in  the  use  of  automatic  throw-outs  or  positive  stops. 

Positive  stops  are  provided  for  setting  the  turret  slide 
accurately  in  a  vertical  position  and  for  centering  it  for 
boring,   drilling,   reaming,   etc. 

A  rapid  power  handling  mechanism,  operated  from  the 
driving  shaft  by  a  belt  running  to  the  small  pulley  and 
gearing  shown  at  the  extreme  upper  left  hand  corner  of 
Pig.  1,  may  be  used  to  operate  all  the  movements  of  the 
main  turret,  or  for  raising  and  lowering  the  cross  and  ver- 
tical   slides    and   all    their    attached    mechanism.     The    cross 


and  vertical  slides  move  together  as  a  unit.  The  two  cross 
handles  shown  just  at  the  left  of  the  worm  gears  on  the 
cross  rail  control  the  rapid  power  movements  for  that  mech- 
anism. A  friction  slip,  set  up  strong  enough  to  carry  the 
heaviest  feeds  that  are  met  with,  but  having  the  tension 
adjusted  well  within  the  limit  of  strength  of  the  mechanism, 
is  provided  for  each  of  the  various  feed  movements,  so  that 
no  damage  to  the  machine  will  result  from  the  attempt  to 
run  the  slides  beyond  the  limit  of  their  travel,  or  from  run- 
ning them  together  so  that  they  strike.  The  quick  acting 
mechanism,  being  driven  from  the  first  speed  shaft,  has  a 
constant  rate,  and  has  no  relation  to  the  speed  of  the  table. 

Fig.  4  shows  the  construction  of  the  various  friction  clutches 
used  throughout  the  machine.  A  bent  lever,  as  shown,  is 
arranged  to  expand  an  internal  ring  against  the  inner  rim 
of  the  driving  gear.  The  long  end  of  this  lever  bears  on 
the  top  of  a  plunger,  which  passes  through  the  supporting 
sleeve  to  the  hole  in  its  center.  Through  this  central  hole 
passes  a  rod,  flatted  on  one  side,  and  carrying  a  wedge 
adapted  to  raise  the  plunger  and  throw  in  the  clutch  when 
it  comes  opposite  to  it.  A  series  of  clutches  with  their 
levers  and  plungers  may  be  mounted  on  the  sleeve,  and  this 
wedge  brought  to  act  on  any  one  of  them.  Owing  to'  the 
fact  that  the  clutch  lever  has  some'  degree  of  flexibility,  the 
clutch  is  practically  self-adjusting;  but  if.  after  long  usage, 
it  should  be  necessary  to  take  up  the  friction  on  account 
of  the  wear  it  has  suffered,  the  small  wedge  shown  at  the 
fulcrum  point  may  be  set  up.  Provision  is  made  in  the 
speed  box  construction  whereby  the  adjusting  points  may  l)e 
brought  in  line  with  a  removable  cap,  so  that  it  is  unneces- 
sary to  take  the  machine  apart  for  this  purpose. 

Fig.  3  shows  the  machine  set  up  for  a  turning  and  facing 
operation  on  a  gear  blank.  Its  likeness  to  the  horizontal 
turret  lathe  is  at  once  evident,  the  shape  of  the  tool-holders 
and  the  arrangement  of  the  main  turret  being  identical, 
although  the  vertical  form  of  the  machine  renders  necessary 
a  general  change  in  the  outward  appearance  of  the  machine. 
This  vertical  turret  lathe  has,  in  fact,  at  least  one  advantage 
over  its  horizontal  competitor,  in  the  simplicity  of  the  tool 
equipment  required,  owing  to  the  fact  that  the  main  turret 
head   on  the  cross  rail  has  a  full   universal   movement,   both 
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Pig.  4.     Construction  of  Friction  Clutch,  generally  used  throughout 
the  Machine. 

vertical  and  horizontal,  throughout  the  entire  range  of  the 
machine,  so  that  expensive  overhanging  cutters  are  unneces- 
sary.   This  advantage  is  well  illustrated  in  Fig.  3. 

The  machine  has  a  capacity  for  work  36  inches  in  diameter 
and  24  inches  in  height.  The  face-plate,  which  is  34  Indies 
in  diameter,  may  be  built  plain  with  four  independent  jaws 
fitted  to  it;  or,  if  desired,  may  be  given  the  form  of  a  three- 
jaw  combination  chuck  or  a  four-jaw  independent  chuck. 
The  main  turret  "will  face  work  36  inches  in  diameter,  and 
has  a  vertical  movement  of  26  inches.  It  may  be  swiveled  to 
any  angle  up  to  45  degrees,  either  side  of  the  center.  The 
turret  is  12  inches  in  diameter,  and  bored  for  tool  shanks 
2V2  inches  in  diameter.  The  side  head  has  a  vertical  move- 
ment of  28  inches,  and  a  horizontal  movement  of  15  inches. 
lxl%-inch  tool  steel  may  be  used  in  the  four-sided  tool- 
holder.  A  thread  cutting  attachment  for  threads  from  2  to  14 
per  inch  may  be  furnished  extra  if  desired,  and  can  be  applied 
at  any  time  subsequent  to  the  purchase  of  the  machine.  The 
net  weight  of  the  machine  is  about  11,300  pounds. 
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NEWTON  DOUBLE  COLD  SAW  CUTTING  OFF  MACHINE. 
This  tool,  built  by  the  Newton  Machine  Tool  Works,  Inc., 
Philadiliiliin,  I'a.,  Is  adapted  to  a  wide  range  of  worlc,  owing 
lo  the  construction  of  the  worli-holding  tables  and  the  pro- 
vision UKulo  for  carrying  two  saw  blades  when  required.  It 
was  built  for  the  Pennsylvania  Railroad  Co.  tor  general  loco- 
Miotivc  work.  In  this  service  it  may  be  used  In  cutting  oft 
round  slorlc  up  to  11 '.j  inches  in  diameter,  tor  sawing  oft 
obloni;  sections  up  to  llVixSS  Inches  long,  or,  with  the 
doubli'  saws,  lor  cutting  out  crank-shafts,  connecting-rod  ends, 
etc.,  to  a  deiith  of  ll'i;  inches.  Round  stock  is  held  in  the 
Vblock  shown  at  the  further  end  of  the  work  table.  General 
(•uttlngoff  work  may  be  done  on  the  supplementary  table, 
shown  with  the  clamping  device  attached.  When  using  the 
two  saws  for  cutting  out  rectangular  openings,  the  adjustable 
tables  at  the  front  end  of  the  machine  are  used  tor  holding 
the  work.  These  may  be  set  as  close  together  as  the  width 
of  the  0|>ening  required  will  allow,  so  that  the  work  is  sup- 
ported close  up  to  the  saws. 


of  numbers,  as  sliown  in  llic  cuts.  In  the  case  of  the  drill 
speed  and  feed  indicator,  I'Mk.  2,  the  outer  conc<aitrlc  row  of 
numbers  is  the  diameters  of  the  drills.  The  second  row,  one 
number  of  which  shows  througli  the  notch.  Is  the  proper 
speed  in  revolution  per  minute  for  carbon  steel  drills,  and 
the  inner  row  shows  the  revolutions  per  minute  permissible 
with  high-speed  drills.  Thus  for  a  2%-Inch  drill  43.7  revolu- 
tions per  minute  are  indicated  tor  carbon  steel  drills  and 
72.8  tor  high-speed  steel  drills.  Good  feed  practice  Is  stated 
In  the  paragraph  on  the  face  of  the  rotatable  disk.  The  deci- 
mal equivalent  indicator  on  the  opi)osilo  side,  Fig.  1,  works 
on  the  same  principle,  the  outer  row  of  numbers  being  com- 
mon fractions  up  to  1,  varying  by  sixty-fourths,  and  the  inner 
row  the  equivalents,  to  five  places  ot  decimals.  The  company 
will  send  these  disks  to  all  interested. 
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Cold  Saw  with  Double  Blades  for  Cutting  Out  Connecting 

The  saw  spindle  is  driven  by  spur  gearing,  from  a  phos- 
phor bronze  worm-wheel  and  a  hardened  steel  worm  of  steep 
lead,  enclosed  and  run  in  oil,  and  geared  to  a  15-horse-power 
motor  mounted  on  the  end  of  the  base.  The  saw  carriage 
has  an  automatic  teed  movement  with  power  quick  return, 
the  feed  variation  being  obtained  from  friction  disks  running 
at  high  speed. 

In  a  test  carried  out  in  the  shops  of  the  builders,  cuts  to  a 
depth  of  12  inches  were  made  in  locomotive  rod  ends  with 
the  lilades  set  5%  inches  apart.  The  rods  were  5  inches 
thick,  and  the  time  taken  for  each  cut  was  17  minutes.  This 
record  the  customers  have  been  able  to  maintain,  resulting 
in  a  saving  of  about  50  per  cent  over  the  time  required  by 
former  methods  of  working  out  the  open  ends. 


IMPROVED  SQUARE  HOLE  GRINDING  MACHINE. 
In  the  February,  1907,  issue  of  MACniNEnY  we  published  a 
description  of  a  machine  built  by  C.  W.  Burton,   Griffiths   & 

Co.,  Ludgate  Square,  Ludgate 
Hill,  London,  for  grinding  square, 
hexagonal  and  other  fiat-sided 
holes,  such  as  are  found  in  auto- 
mobile work  and  other  machinery. 
Ordinarily  such  holes  are  finished 
on  the  slotter  or  are  broached.  In 
automobile  work,  where  parts 
subject  to  wear  are  generally 
hardened,  the  accuracy  required 
necessitates  finishing  the  surfaces 
of  such  small  holes  after  harden- 
ing. The  machine  mentioned  was 
designed  to  perform  this  difficult 
operation.  The  half-tone  shows 
an  improved  design  recently  de- 
veloped by  the  manufacturers,  in- 
tended for  general  manufacturing. 
The  machine  consists  of  a 
strong  bed,  provided  with  ways 
on  which  the  work  carrying  car- 
riage traverses  by  means  of  a  rack  and  pinion  operated  by  a 
hand-wheel.  On  cross  ways  on  this  carriage  is  mounted  the 
work  carrying  head,  which  may  thus  be  adjusted  toward  or 
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rod  Ends,  Etc. 


DRILL  SPEED  AND  FEED  AND  DECIMAL  EQUIVALENT 
INDICATOR. 
I'be  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  has  designed 
;hi'  neat  drill  speed  and  feed,  and  decimal  equivalent  indicator 
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Tig.  1. 


Decimal  Equivalent  Indicator 
(one-haif  size}. 


Fig,  2.    Drill  Speed  and  Feed  Indi- 
cator (one-half  size). 


shown  lielow.  It  consists  of  two  celluloid  disks  pivoted  on 
opposite  sides  of  a  third  and  larger  celluloid  disk.  The  outer 
dlslts  .-lie   notched  and   the  middle  disk   has  concentric   rows 


Machine  tor  Orlndlng  Inlei-nal  Flat  Surfaces. 

away  from  the  center  of  the  machine.  The  head  is  provided 
with  a  large  hollow  spindle  for  holding  the  work,  and  an 
index  plate  tor  setting  the  spindle  for  square,  hexagonal  and 
other  shaped  holes. 
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The  grinding  wheel  Is  of  the  cup  form,  and  is  carried  on  a 
bar  which  projects  from  a  vertically  adjustable  slide  on  the 
knee,  shown  at  the  right  of  the  bed.  It  is  driven  by  an  end- 
less round  belt  running  along  the  bar,  connecting  the  wheel 
with  the  small  speed  multiplying  counter-shaft  attached  to 
the  vertical  slide.  This  counter-shaft  is  supported  by  a  hinged 
arm  with  spring  tension,  so  as  to  prevent  the  vibration  in  the 
driving  belt  from  affecting  the  bar  carrying  the  emery  wheel 
— a  condition  which  would  impair  the  accuracy  of  the  work 
if  not  allowed  for.  The  vertical  slide  is  elevated  by  a  screw, 
having  a  hand-wheel  graduated  to  read  in  thousandths  of  an 
inch.  This  movement  provides  for  broad  surfacing  by  raising 
and  lowering  the  emery  wheel,  in  addition  to  the  traversing 
movement  of  the  carriage,  given  by  the  jiilot  wheel.  The  feed 
movements  are  operated  by  hand. 


equal  than  is  the  case  when  the  same  range  is  obtained  with 
single   back  gearing  and   a   cone   having   four   or   five   steps. 


WHITCOMB-BLAISDELL  20-INCH  LATHE. 
The  Whitcomb-Blaisdell  JIachine  Tool  Company,  Worcester, 
Mass.,   has   recently  placed   on   the  market  the  20-inch  lathe 
shown    in    the    accompanying    half-tones.      This    lathe    Is    in- 
tended to  possess  the  required  driving  power  at  high  speeds 


Fig.  1.     Whltcomb-BlaiadeU  20-lnch  Lathe. 

for  using  modern  tool  steels,  and  at  the  same  time  to  be 
easily  handled  in  all  its  movements,  so  as  to  reduce  to  a 
minimum  the  time  between  cuts. 

The  bed  of  the  lathe  is  substantial  and  well  proportioned, 
being  stiffly  ribbed  and  of  the  box  pattern  type,  with  a  broad  top 
carrying  ways  of  generous  proportions.  Fig.  3  shows  the  head- 
stock  with  the  gear  guards  removed.  A  3-step  cone  of  large 
diameter  and  wide  face  is   used.     This,   in  conjunction  with 
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Fig.  3.    Head-stock,  with  Guard  Removed,  showing  Gearing. 

The  smallest  diameter  of  the  cone  of  this  lathe  is  so  pro- 
portioned as  to  give  ample  belt  contact  and  speed.  The  spindle 
is  of  high  carbon  crucible  steel 
with  generous  journals,  running  in 
bronze  boxes. 

A  quick  change  device  for  feeds 
has  been  applied.  This  is  best 
shown  in  Fig.  2.  It  is  simple  and 
durable  in  design,  and  well  made. 
It  consists,  as  shown,  of  two  paral- 
lel shafts  carrying  eight  gears  each, 
meshing  with  each  other.  The 
gears  on  the  lower  shaft  run  freely 
on  it,  but  may  be  connected  to  it 
by  a  sliding  key,  operated  by  the 
handle  through  the  rack  and  pinion 
shown.  This  gives  the  operator 
command  of  eight  geared  feeds,  or 
eight  of  the  commonly  used  screw 
pitches.  Then,  by  bringing  into 
use  a  small  compound  gear  perma- 
nently placed  at  the  end  of  the 
head-stock,  eight  more  feeds  and 
screw  pitches  are  obtained.  All 
this  is  done  without  the  removal  of  a  gear.  Three  extra 
changes  are  provided,  however,  one  of  them  solely  for  the 
purpose  of  permitting  lli,^  threads  per  inch  to  be  cut,  and 
the  other  two  to  double  the  range  of  both  the  feed  and  the 
screw   pitch   numbers. 

The  apron  of  this  lathe  is  of  substantial  design  and  carries 
a  feed  mechanism  of  great  strength  and  durability.    The  geaFS 


Fig.  2. 


Quick  Change  Gear  Casing,  iffith  Mechanism  Exposed,  shoeing 
Pinion  and  Rack  for  Shifting  the  Key. 


double  back  gearing,  gives  the  lathe  great  power  and  wide 
range.  Nine  changes  of  speed  are  obtained,  and  the  effective 
power  developed  at  the  different  speeds  is  much  more  nearly 


Fig.  4.    Apron  Mechanism  of  the  Whitcomb-Blaisdell  Lathe. 

used  have  coarse  pitch  and  wide  face,  and  are  strongly  sup- 
ported in  the  apron.  The  operating  friction  is  powerful  and 
simple,  and  may  be  adjusted  from  the  outside  of  the  apron 
to  give  a  light  or  heavy  carrying  power,  by  simply  turning 
a  small  exposed  nut.  Friction  counter-shaft,  large  and  small 
face-plates  and  the  necessary  wrenches  are  furnished  with 
each  lathe. 
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PEASE  BLUE-PEINT  CUTTING,  TRIMMING  AND 
SIZING  TABLE. 

The  appniiitus  sliowii  in  tlio  nocompanying  cut  is  made  ami 
sold  by  C.  V.  Pease  liiue-priut  Maeliincry  &  Supply  Company 
of  22  Fifth  Avenue,  Chicago.  It  is  designed  to  facilitate  the 
cutting  to  size  of  blue-prints,  or  of  unexposed  blueprint 
paper.  The  cutting  or  trimming  table  is  constructed  of  har  '■ 
wood  with  metal  trimmings,  and  is  so  arranged  as  to  be 
easily  knocked  down  for  shipment.  The  top  of  this  table  Is 
covered  with  a  sizing  diagram,  which  gives  at  a  glance  the 
tliiuensions  of  the  tracing  or  print  being  trimmed  or  cut, 
and  the  area  in  square  feet,  no  calculation  beins  necessary. 
'I'll"  top  of  the  table  is  -I  feet  wide  by  6  feet  Ions.    'I"he  cutting 
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Table  ^vith  Attachment  for  Sizing  and  Trimming  Blue-prints. 

and  trimming  device  at  the  end  is  provided  with  a  parallel 
clamp,  operated  by  the  treadle  shown,  which  holds  the  paper 
or  print  securely  while  the  knife  is  being  used.  The  cutting 
knife  is  of  the  revolving  type,  rotating  positively  by  mechan- 
ical means,  not  depending  on  the  friction  caused  by  the  blade 
on  the  paper.  Owing  to  this  construction  it  will  cut  a  narrow 
strip  of  the  thinnest  paper  with  rapidity  and  precision.  The 
apiiaratus  was  designed  especially  for  cutting  up  blue-prints 
'\ posed  on  the  builders'  continuous  printing  machine.  It  will 
nit  accurately  to  a  line,  trimming  the  print  perfectly  at  the 
same  time  it  is  cut  from  the  roll. 


It  is  reported  that  the  White  Star  Line  proposes  to  equip 
a  passenger  steamer  on  their  Dominion  Line  with  a  combina- 
tion of  turbines  and  reciprocating  engines.  This  steamer  is 
to  be  built  by  Harland  &  Wolff.  This  combination  has  been 
advocated  by  Mr.  Parsons  for  some  time  in  the  case  of  ves- 
sels of  moderate  or  slow  speed,  from  the  point  of  fuel  econ- 
omy. It  is  proposed  to  use  the  turbines  for  the  low-pressure 
ex|iaiision.  A  considerable  gain  in  economy  is  expected  with 
this  arrangement,  since  the  turbines  are  able  to  carry  the 
,  expansion  of  steam  economically  to  a  degree  far  beyond  that 
[  obtainable  in  the  cylinder  of  the  reciprocating  engine.  It  will 
be  necessary  to  provide  for  the  use  of  condensers  permitting 
a  liigli  vacuum.  A  gain  of  from  10  to  12  per  cent  is  claimed 
ill  consequence.  The  proposal  of  Messrs.  Harland  &  Wolff  is 
to  use  two  sets  of  quadruple  expansion  engines,  each  driving 
a  screw  propeller  and  placed  in  about  the  position  they  would 
occupy  in  a  twin-screw  steamer.  Associated  with  them  on  a 
central  shaft,  a  single  turbine  is  to  be  used,  driving  a  third 
propeller  of  a  smaller  diameter  than  the  wing  screws  driven 
liy  reciprocating  engines.  This  is  only  one  of  two  or  three 
ariangements  which  have  been  proposed,  the  problem  being  a 
more  or  less  uncertain  one  as  yet. 

*     *     * 

The  machinists  who  hire  out  to  go  to  the  Panama  Canal 
are  required  to  provide  the  following  extensive  (?)  list  of 
tools:  One  jiair  each  8-inch  inside  and  outside  calipers;  one 
2foot  rule;  1  combination  square;  and  one  4-inch  or  6-lnch 
sic  el  scale.  Car  borers  and  axle  turners  are  required  to  have 
one  pair  8-inch  inside  calipers;  one  pair  8-inch  outside  cali- 
pers, and  one  2-foot  rule.  Surely  the  eminent  Isthmian  Canal 
("omuiission  should  have  included  in  the  latter  case  that 
'ssential  little  tool  required  for  making  infallible  press  fits — 
ilie  prick-iiuiich.       .  < 


BRITISH  TRADE  CONDITIONS. 

Steady  business  seems  to  be  the  characteristic  feature  of 
British  trade  In  general,  the  amounts  and  values  dealt  with  In 
the  returns  tending  to  increase.  For  the  month  of  July  the 
value  of  rSritish  exports  increased  by  $:!.''), 000, 000  or  20  i)pr 
cent  as  compared  with  the  same  period  in  1906,  and  the 
Imports  increased  by  $16,500,000.  For  the  seven  months 
ending  July,  the  increased  value  of  exports  was  $163,665,000, 
and  the  imports  $157,140,000.  The  total  values  of  the  ex- 
ports and  imports  for  the  same  period  were  $1,528,536,735 
and  $1,900,000,000,  respectively.  Simultaneously  with  these 
developments  the  prices  obtainable  for  bonds  and  railway 
stocks  of  the  best  descriptions  have  steadily  depreciated,  a 
feature  not  confined  to  this  country.  The  much  better  rate 
of  interest  now  obtainable  from  many  industrial  investments 
is  advanced  as  one  reason  for  the  decline,  but  the  situation 
has  not  yet  been  convincingly  accounted   for. 

Labor  Conditions  and  Supply. 

In  labor  matters  a  noticeable  feature  has  been  the  num- 
ber of  minor  strilces  of  comparatively  isolated  character  and 
dealing  with  local  issues.  A  local  strike  of  shipbuilders  at 
Newcastle,  in  which  the  men  left  work  in  an  irregular  man- 
ner, has  resulted  in  the  Employers'  Federation  taking  ad- 
vantage of  the  incident  to  threaten  a  lock-out  on  a  large 
scale,  until  machinery  has  been  set  up  to  allow  of  negotia- 
tion proceeding  in  every  case  of  dispute,  without  stoppages 
being  occasioned.  In  Belfast,  however,  a  strike  of  carters 
and  dockyard  laborers  for  an  increase  of  wages  with  reduc- 
tion of  hours,  and  also  for  the  recognition  of  the  union 
officials  as  responsible  negotiators  on  the  men's  behalf,  de- 
veloped in  a  serious  manner.  Disturbances  and  riots  prin- 
cipally participated  In,  with  no  definite  object,  by  outsiders, 
culminated  in  armed  force  having  to  be  resorted  to  with 
some  loss  of  life.  Government  action  in  the  way  of  con- 
ciliation had  to  be  undertaken  and  with  the  personal  efforts 
of  local  priests  and  magistrates  and  p-rominent  government 
officials,  a  provisional  settlement  was  arrived  at  by  which 
wages  were  increased  and  hours  reduced  but  no  present 
concessions  granted  as  regards  recognition  of  union  officials. 
This  latter  point  is,  however,  being  brought  into  considerable 
prominence  by  railway  employes  who  consider  it  of  even 
more  importance  than  immediate  questions  of  wages  and 
hours.  Considerable  pressure  has  recently  been  brought  to 
bear,  with  some  success,  on  non-unionists,  particularly  In 
the  coal  and  cotton  trades,  to  induce  them  to  join  the  trade 
unions.  Whether  such  action  is  inimical  to  general  prot,\ 
is  open  to  discussion.  In  connection  with  the  new  Workmen's 
Compensation  Act,  recently  brought  into  operation,  which 
greatly  increases  the  number  of  work  people  entitled  to 
benefit  in  case  of  accident,  the  services  of  many  elderly  men 
have  been  dispensed  with  in  view  of  their  assumed  greater 
liability  to  meet  with  accidents.  It  has  been  proposed  to  make 
the  insuring  of  risks  compulsory  on  the  part  of  the  employer, 
somewhat  on  lines  now  in  vogue  in  Germany. 

American  concerns  are  often  exercised  as  to  the  future 
supply  of  labor,  but  the  offering  of  prizes  at  agricultural 
shows  for  the  largest  working  families  is  a  method  most 
probably  untried.  Over  here,  in  the  almost  purely  agricul- 
tural county  of  Lincolnshire,  the  leading  agricultural  society 
annually  offers  prizes  for  the  largest  families  'who  have  been 
brought  up  and  placed  in  agricultural  service.  The  first 
prize  this  year  was  awarded  for  a  family  numbering  nine- 
teen children,  of  whom  fourteen  had  been  brought  up  and 
placed  in  work.  The  second  prize  went  to  a  family  which 
had  numbered  twenty-three,  of  whom  seventeen  had  been 
brought  up  and  twelve  placed.  President  Roosevelt  would 
scarcely  recognize  symptoms  of  race  suicide  in  Lincoln- 
shire. 

New  Discoveries  of  Coal  and  Iron. 

Periodical  scares  arise  as  to  the  future  supplies  of  coal 
and  iron,  pessimistic  tendencies  nearly  always  prevailing. 
However,  at  the  present  time  new  deposits  of  iron  ore  are 
reported  in  the  north  of  Ireland,  Staffordshire,  Derbyshire, 
Cumberland,   Lancashire,   and   Sussex.     In    the    latter   county 
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coal  for  smelting  purposes  is  not  at  present  available,  the 
ore  having  to  be  shipped  to  the  north  for  smelting,  but  bore- 
holes are  being  sunk  with  some  prospects  of  coal  being  found, 
and  somewhat  more  optimistic  views  on  the  topic  generally 
find  expression. 

Shipbuilding-  Developments. 

Touching  on  shipbuilding  matters,  the  trial  performances 
of  the  Lusitania  have  evolved  great  interest,  particularly  the 
4S  hours  run  over  a  course  of  300  miles  under  conditions 
representing  average  Atlantic  conditions,  when  the  contract 
speed  of  24%  knots  was  exceeded  by  a  margin  of  three-quar- 
ters of  a  knot.  To  the  present  time,  its  design,  construction, 
launching  and  performances  have  been  a  continuous  series 
of  triumphs.  In  the  naval  section,  the  Bellerophon.  recently 
launched  at  Portsmouth,  less  than  eight  months  after  the 
laying  down  of  the  keel,  represents  an  increased  displace- 
ment over  the  Dreadnought  of  about  700  tons.  The  length 
and  beam  of  the  new  vessel  are  496  feet  and  82  feet,  re- 
spectively. Turbine  engines  to  develop  23,000  horse-power 
will  be  fitted,  giving  a  speed  of  20%  knots.  Her  armament 
will  include  ten  12-inch  guns,  with  four  7-lnch  guns  for 
repelling  torpedo  attacks.  The  total  cost  will  be  about 
$10,000,000. 

Harland  &  Wolff  are  understood  to  purpose  utilizing  a  com- 
bination of  reciprocating  and  turbine  engines  in  a  new 
Atlantic  liner  to  be  laid  down,  and  the  departure  will  be 
closely  followed  in  view  of  the  possibilities  in  the  way  of 
economies  in  steam  consumption,  Increased  maneuvering 
facilities  and  decreased  first  cost.  In  connection  with  the 
maintenance  and  deepening  of  the  Mersey  channel  at  Liver- 
pool, three  of  the  largest  dredgers  yet  built  are  employed, 
but  a  still  more  powerful  one  is  to  be  added,  capable  of 
lifting  1,000  tons  of  sand  in  50  minutes  from  a  maximum 
depth  of  70  feet. 

The  proposal  of  the  Canadian  Government  to  construct  a 
ship  canal  with  a  navigable  depth  of  24  feet,  connecting  the 
Great  Lakes  via  the  St.  Lawrence  and  Montreal  with  Liver- 
pool, and  perhaps  Manchester,  by  the  establishment  of  a 
special  line  of  steamers,  will,  if  proceeded  with,  involve  an 
expenditure  of  $100,000,000.  The  firm  of  C.  H.  Walker  &  Co., 
of  London,  who  were  the  engineering  contractors  for  the 
construction  of  the  Manchester  to  Liverpool  ship  canal,  is 
freely  mentioned  as  likely  to  be  instrumental  in  the  carry- 
ing out  of  the  work. 

Olympia  Machinery  Exhibition. 

The  Engineering  and  Machine  Tool  Exhibition  to  be  held 
at  Olympia.  London,  during  September  and  October  is  being 
participated  in  by  a  larger  number  of  representative  British 
tool  makers  than  that  of  last  year.  One  reason  for  the 
smaller  representation  then  was  the  lack  of  tools  to  show, 
as  deliveries  were  often  many  months  behind.  The  leading 
tool  merchants  contrived  to  make  a  good  show.  Continental 
specialties  being  well  in  evidence,  and  generally  the  exhibi- 
tion was  so  successful  from  a  business  standpoint  that  special 
efforts  have  this  year  been  made  to  secure  good  locations 
and  place  the  latest  productions  on  view. 

Machines  for  General  Purposes  in  Demand. 

Concurrently  with  the  general  appreciation  and  employ- 
ment of  special  machine  tools,  particularly  in  the  line  of 
turret  lathes  and  automatics,  is  to  be  noted  a  disposition 
to  concede  cheerful  recognition  of  the  possibilities  of  com- 
paratively simple,  but  well  made  tools  which  combine  ample 
power  with  some  extra  facilities  for  all-round  work.  This 
is  particularly  the  case  where,  though  a  good  aggregate  of 
work  is  dealt  with,  the  demand  for  any  one  article  is  some- 
what irregular,  and  the  ability  to  employ  the  machine 
regularly  at  a  medium  profit  on  any  miscellaneous  work  is 
of  greater  importance  than  the  possibilities  of  mass  pro- 
duction, at  very  low  labor  costs,  of  an  expensive  machine 
which  could  only  be  intermittently  employed.  Of  late  years 
the  Glasgow  district  has  become  more  prominent  in  the  line 
of  machine  tool  manufacture. 

For  some  time  heavy  machine  tools  have  been  produced 
in  good  quantity,  chiefly  in  connection  with  shipbuilding 
and  marine  and  locomotive  engineering,  but  medium  and 
light  tools  were  not  so  systematically  built  and  brought  to 


the  notice  of  users.  The  industry  in  tliese  branches  now 
seems  likely  to  increase,  the  recent  shortage  of  American 
tools   having  no   doubt   assisted   in    the    upward   movement. 

Shanks  &  Co.,  Ltd.,  of  Johnstone,  in  its  more  recent  com- 
mercial literature  enters  more  fully  than  is  usually  the  case 
into  the  reasons  for  the  distinctive  features  embodied  in  its 
designs. 

Slotting  and  shaping  machines  appear  to  hold  their  own 
with  increasing  tenacity  notwithstanding  the  competition  of 
improved  types  of  milling  machines,  and  a  statement  of 
Messrs.  Shanks  on  the  rate  of  machining  plane  surfaces  on 
a  20-inch  stroke  traverse  head  shaper  is  of  interest,  it  being 
to  the  effect  that  30  square  inches  per  minute  may  be 
machined  with  heavy  cuts. 

New  Grinding-  Machines. 

Macdonald,  Adamson,  Swinburne  &  Co.,  Ltd.,  of  Barrhead 
near  Glasgow,  is  one  of  the  latest  additions  to  British  manu 
facturers  of  precision  grinding  machinery.  Its  universal 
machines  are  driven  by  motor  or  direct  from  the  line  shafts, 
no  overhead  gear  being  employed.  The  speeds  of  the  head- 
stocks,  traverse,  and  emery  wheel  drives  are  all  separately 
adjustable  by  the  finest  gradations,  and  controlled  by 
individual  lever  in  front  of  the  machine.  Another  line  taken 
up  by  the  company  is  the  manufacture  of  disk-grinding  ma- 
chines in  a  variety  of  designs  and  capacities.  With  regard 
to  the  employment  of  grinding  machines  in  general,  the 
necessity  for  frank  collaboration  between  the  builders  and 
users  of  the  machines  and  the  makers  of  the  abrading 
wheels,  in  the  selection  of  suitable  grades,  etc.,  of  wheels, 
and  the  methods  adopted  in  their  employment  is  much  more 
generally  assented  to  than  formerly,  an  attitude  conducive 
to  even  more  striking  and  satisfactory  results  than  has  al- 
ready attended  this  form  of  machining  surfaces. 

James  Vo.sh. 

Manchester,  England.  August  24,   1907. 


MISCELLANEOUS  FOREIGN  NOTES. 
INTEBNATIONAL  EXHIBITION  IN  ToKio. — The  Japanese  gov 
ernment  has  allowed  $5,000,000  for  an  international  exhibition 
to  be  held  in  Tokio  next  year.  The  total  cost  is  estimated 
to  be  $10,000,000,  half  of  which  has  already  been  subscribed 
for  by  private  citizens.  The  exhibition  will  open  on  April  1 
and  will  last  until  October  15,  and  it  is  intended  to  make 
it  the  greatest  exhibit  that  has  ever  taken  place  outside  of 
Europe  and  the  United  States. 

Encotjbagement  or  Industry  in  Mexico. — An  agreement 
has  been  entered  into  between  the  Mexican  government  and 
some  industrial  promoters  for  the  establishment  within  the 
territory  of  Mexico  of  a  factory  or  factories  for  the  manu- 
facture of  engines  and  motors.  The  capital  invested  in  the 
business  is  to  be  exempt  for  a  period  of  ten  years  from  the 
date  of  the  contract  from  all  direct  Federal  taxes,  with 
the  exception  of  the  stamp  tax.  All  the  necessary  material 
and  machinery  may  be  imported  free  of  duty. 

Specialized  German  Exhibitions. — We  mentioned  in  our 
September  issue  the  tendency  in  Germany  to  discourage 
world's  fairs,  and  instead  favor  small  exhibitions  of  cer- 
tain branches  of  industries.  A  general  exhibition  of  in- 
ventions for  use  in  the  minor  industries  has  been  in  pi-og- 
ress  in  Berlin  this  summer.  It  was  held  as  a  preliminary 
to  a  larger  exhibition  to  be  held  later  in  the  same  city, 
and  for  the  purpose  of  stimulating  invention  and  "enlarging 
and  multiplying  the  points  of  contact  between  inventor  and 
capitalist,  designer  and  manufacturer,  producer  and  cus- 
tomer." 

Progress  in  the  Automobile  Business  in  Germant.^ — The 
automobile  business  in  Germany  seems  to  be  not  only  in  a 
flourishing  state  as  far  as  production  is  concerned,  tut  to 
be  a  well-paying  business  as  well.  The  well-known  German 
automobile  firm.  Benz  &  Co.,  reports  for  1906  earnings  amount- 
ing to  nearly  $300,000,  and  declares  a  dividend  of  15  per  cent. 
In  1905  the  firm  paid  7  per  cent.  In  view  of  the  recent 
failures  of  some  American  automobile  concerns,  these  results 
are  the  more  remarkable.  It  is  likely,  however,  that  the 
German  firm  has  not  capitalized  "good  will"  at  quite  as  high 
a  figure  as  have  some  of  our  concerns. 
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A  RECORD-BREAKING  ARMOR-PLATE   VAULT. 


PROUABLY  most  of  our  rouilors  would  bo  at  a  loss  to  guess, 
oft  hand,  the  purpose  of  the  enormous  steel  plate  struc- 
ture shown  in  Fig.  1,  were  the  caption  of  the  cut  not 
there  to  explain  it.  The  building  of  armor-plate  vaults  is  a 
comparatively  new  development,  having  sprung  up  in  the 
past  eight  or  nine  years.  The  one  whose  making  and  con- 
struction we  are  to  describe  is  so  much  larger  than  anything 
else  of  its  kind,  that  an  uninitiated  mechanic  would  be  justi- 
fied in  being  perplexed  to  state  the  use  to  which  it  is  to  be 
put.     This  vault  was  built  by  the  Bethlehem  Steel  Works,  of 


The  upper  vault,  in  particular,  is  to  be  equipped  on  a  scale- 
of  magnificence  exceeding  anything  of  the  kind  previously 
installed.  The  whole  room  is  to  be  finished  in  solid  bronze, 
with  all  the  fittings  of  the  same  material.  It  will  be  seen 
in  Figs.  1  and  2  that  the  vault  is  so  large  that  it  overflows 
the  unobstructed  floor  of  the  sub-basement,  and  includes 
two  rows  of  the  columns  of  the  building  within  its  area.  To 
take  care  of  these,  several  openings,  entirely  cased  In,  are 
made  through  the  vault  from  top  to  bottom. 

Besides  being  remarkable  in  its  general  features,  this  vault 


Fig.  1.     Lower  Story  of  Vault,  ou  Erecting  Floor  of 

Bethlehem,  Pa.,  in  whose  shop  the  photographs  from  which 
the  accompanying  half-tones  were  made,  were  taken. 
General  Description  of  the  Vault. 
This  armor-plate  vault  is  a  sort  of  glorified  safe,  to  be  filled 
with  strong  boxes  which  are  to  be  rented  to  the  customers  of 
the  Carnegie  Safe  Deposit  Co.,  in  the  new  United  Slates  Realty 
Building,  corner  of  Cedar  street  and  Broadway,  New  York 
City.  The  advantage  claimed  for  the  armor-plate  vault  overall 
other  types  of  construction  is  that  it  is  fire,  burglar,  mob 
and  earthquake  proof.  This  one  is  built  in  two  stories  (as 
shown  in  the  lino  cut  Fig.  2),  with  a  connecting  passage 
between  them  carrying  a  stairway  and  a  passenger  elevator. 
The  lower  story  is  OVo  feet  high,  1061/2  feet  long,  and  SO'/a  feet 
wide.  The  whole  structure  weighs  about  1,200  tons.  It  is 
piovidod  with  an  "emergency  door"  in  the  right-hand  corner 
of  the  foreground  of  Fig.  1.  The  upper  floor  is  82  feet  long, 
9  feet  high,  and  19  feet  wide,  provided  with  two  doors  for 
regular  service,  one  at  either  end. 


the  Armor  Plate  Shop  of  the  Bethlehem  Steel  "Works. 

is  unusually  interesting  in  its  design  and  construction.  As 
stated,  it  is  intended  to  be  fire,  burglar,  mob  and  earthquake 
proof.  Danger  from  fire  is  obviated  by  the  heavy  16-inch  coat- 
ing of  concrete  and  fire-proofing  material  which  surrounds  the 
top,  bottom  and  sides.  The  burglar's  chances  for  success  are 
small,  as  the  walls  of  the  vault  are  made  of  4-inch  Harveyized 
steel  armor-plate,  of  the  same  kind  as  furnished  the  govern- 
ment for  war  vessels.  Not  only  would  the  burglar  have  to 
perform  the  task  of  getting  through  this  case-hardened  sur- 
face, but  to  even  reach  the  armor-plate  he  would  have  the 
reinforced  concrete  to  reckon  with.  As  may  be  seen  from  the 
cut,  the  vault  is  made  of  separate  steel  plates,  with  numerous 
joints;  but  these  are  all  dove-tailed  together  and  held  in 
such  a  way  as  to  make  their  separation  impossible  from  the 
outside,  and  the  fitting  is  so  finely  done  that  the  joints  are 
impervious  to  nitroglycerine. 

Barring  those  for  the  doors,  the  armor-plate  walls  are  tree 
from  openings  of  any  kind,  which  a  l)urglar  migbl   use  in  be- 


132 


MACHINEEY. 


November,   1907. 


ginning  his  vault-breaking  operation.  Tliere  are  no  lioles 
through  the  doors  for  the  locking  mechanism.  The  automatic 
time  lock  is  the  sole  means  of  opening  the  vault,  once  it  has 
been  locked.  For  each  of  the  three  doors  there  are  four 
clocks,  making  twelve  in  all.  All  twelve  of  these  would  have 
to  fail  simultaneously  to  make  an  accidental  permanent  lock- 
ing possible.  The  clocks  are  set  for  the  hour  of  opening  on 
the  next  day,  or  any  succeeding  day,  and  the  vault  doors  are 


tion,  there  will  be  no  difficulty  on  this  score.  It  is  wlien  one 
comes  to  think  of  the  score  of  joints  in  the  structure,  and  the 
large  size  of  the  parts  of  which  it  is  built,  that  the  problem 
of  making  these  joints  tight  is  seen  to  be  a  serious  one.  This 
is  further  complicated  by  the  heat  treatment  of  the  plates  by 
which  their  faces  are  hardened.  This  is  essentially  a  case- 
hardening  process,  and  being  such,  it  involves  the  distortion 
consequent  on  all  such  operations.     A  few  words  explaining 
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Fig.  2.    Plan  and  Section  of  VauU,  giving  Dimensions. 


closed.  When  the  hour  arrives,  the  clocks  automatically  throw 
the  bolt-operating  mechanism  into  action  and  the  doors  are 
released,  so  that  they  can  be  opened  from  the  outside.  No 
combination  of  any  kind  is  used  for  these  main  doors. 

As  to  the  matter  of  protection  against  mobs  (a  contingency 
which  seems  almost  too  distant  a  thing  to  be  reckoned  with) 
the  vault  is  safe  from  a  3-inch  projectile,  even  without  reck- 
oning with  the  outer  protection  of  reinforced  concrete.  It  is 
not  believed  that  a  gun  of  a  larger  caliber  than  this  could  be 
handled  by  a  mob.  The  vault  is  made  strong  and  stiff  enough 
to  support  the  wreckage  of  the  building,  supposing  the  latter 
were  thrown  upon  it  by  an  earthquake  or  other  disaster.  In 
fact,  it  would  seem  as  if  valuables  intrusted  to  this  remark- 
able structure  would  be  reasonably  safe. 

Design  and  Construction. 

It  is  in  the  mechanical  design  and  construction  of  this 
vault,  however,  that  we  are  principally  interested.  It  is  built 
in  sections  of  Harveyized  armor-plate,  4  inches  thick,  the  sec- 
tions being  dove-tailed  and  wedged  together  from  the  inside 
in  such  a  way  as  to  be  impregnable  from  the  exterior. 
Details  of  the  joints  are  shown  in  Fig.  3.  As  shown,  the  side 
plates  have  a  dove-tail  which  fits  into  a  groove  in  the  edge  of 
the  bottom  plates.  A  key,  driven  into  this  groove  after  the 
side  plate  is  inserted,  forces  it  tightly  into  position  and  makes 
its  removal  impossible  without  first  removing  the  key.  In  a 
somewhat  similar  manner  the  side  plates  are  dove-tailed  and 
fitted  into  corresponding  grooves  in  the  top  plate.  Here,  how- 
ever, the  keys  are  driven  upward  into  the  space  made  for 
them  on  the  tapered  side  of  the  joint,  and  when  in  place  are 
locked  there  by  a  filling  piece,  which  is  inserted  and  screwed 
into  position.  The  top  plates  are  joined  to  each  other  by 
rabbeted  joints  as  shown,  held  together  by  bolts  from  the 
inside.  These  bolts  are  tapped  into  blind  holes,  so  that  there 
is  comparatively  little  difficulty  in  doing  the  drilling  and  tap- 
ping needed  for  them  from  the  inside,  in  the  soft  part  of  the 
metal.    The  side  plates  are  similarly  spliced  together. 

The  fine  work  on  this  vault,  so  far  as  workmanship  is  con- 
cerned, is  in  the  making  of  these  numerous  joints  nitro- 
glycerine tight.  To  accomplish  this,  the  joints  must  fit  within 
0.001  inch  or  less.  The  vault  must,  of  course,  be  erected  on 
a  firm  foundation,  allowing  no  deflection,  to  make  this  fine 
fitting  possible.  This  was  satisfactorily  done  on  the  erecting 
floor  of  the  shop,  and  as  that  pi'ovided  for  it  in  its  final 
resting  place  is  of  much  more  rigid  and  permanent  construc- 


the  procedure  in  machining  and  hardening  these  plates  will 
serve  to  show  how  the  difficulty  is  overcome. 

Forging,  Machining  and  Hardening  the  Plates. 

As  received  from  the  forging  department,  the  plates  are 
formed  to  the  desired  thickness  and  area.  Their  edges  are 
finished  on  heavy  rotary  planers  to  the  required  dimensions. 
The  material  is  a  nickel  steel  of  great  toughness  and  hard- 
ness, so  that  the  cutting  speeds  by  necessity  must  be  very 
slow.  The  machinery  used,  however,  is  rugged  enough  so  that 
heavy  chips  are  taken.  After  the  flnishing  of  the  edges,  the 
plates  have  the  dove-tail  grooves  and  rabbets  formed  in  them 
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Pig.  3.    Details  of  Joints  used  for  Fastening  the  Sections  Together. 

on  the  planer.  These  surfaces  forming  the  joints  are  not 
flnished  quite  down  to  size,  although  every  care  is  talcen  to 
have  them  square  with  each  other,  and  of  the  proper  dimen- 
sions. The  plates  are  now  taken  to  the  hardening  furnace. 
Owing  to  the  great  depth  of  hardening  or  "Harveylzing,"  the 
operation  is  a  matter  of  many  days,  though  it  is  very  similar 
in  principle  to  the  shorter  process  used  on  small  work. 

After  this  heat  treatment  conies  the  straightening  needed 
to  return  the  finished  surfaces  to  their  original  alignment. 
This  is  done  under  a  heavy  hydi-aulic  press,  the  plate  being 
slightly  heated  for  this  purpose,  just  enough  to  facilitate  the 
bending  without  altering  to  the  slightest  degree  the  hardness 
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Fig-  4.     Elevator  and  Stairway  Well,  Partly  Assembled  ;  note  the  Complicated  Machine  Work  at  the  Joints. 


Vlfg.  6.     OrlndtnK  In  the  Door  Into  the  Door  Plato;  a  Oaao  ol    Valve  arindlnfif  on  o.  Large  Scalo. 
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which  has  been  given  to  the  face.  The  final  operation  on  the 
finished  surface  is  one  of  surface  grinding,  performed  on  the 
machine  shown  in  Figs.  6  and  7.  As  shown,  the  spindle 
of  this  machine  is  carried  by  a  traveling  head  and  is  driven 
by  a  flying  belt  arrangement.  The  plate  is  aligned  on  the 
supports  provided  for  it,  where  it  remains  stationary,  all  the 
movements  for  traverse  and  feed  required  being  given  to  the 
wheel.  All  of  the  surfaces  forming  the  joint  are  thus  fin- 
ished.    As  to  the  matter  of  giving  these  joints  the  accurate 


Fig.  6.    Finishing  Grinding  the  Joints  after  Hardening. 

dimensions  required  for  making  the  whole  structure  as  tightly 
fitting  as  it  has  to  be,  no  more  can  be  said  than  that  a  high 
degree  of  skill  is  called  for.  The  simplicity  of  this  state- 
ment, however,  does  not  detract  from  the  unusualness  of 
the  feat.  Nothing  except  the  ordinary  tools  of  the  ma- 
chinist for  such   work   are   needed   or  used. 

Making  the  Door  Plates  and  Doors. 

The  heaviest  pieces  in  the  vault  are  the  sections  in  which 
the  doors  are  formed.  That  for  the  emergency  door,  filling 
in  the  corner  shown  in  Fig.  1,  is  in  place  on  the  grinding 
machine  in  Figs.  6  and  7.  This  small  door  is  not  used  for 
regular  service,  but  only  in  case  the  eight  clocks  of  the  two 
main  doors  fail  to  operate  for  some  reason  or  other.  The 
forgings  of  which  these  door  plates  are  formed  are  unusual 


Fig.  7.    Rear  View  of  Grinder,  showing  Flying  Belt  Drive. 

pieces  of  work,  owing  to  their  great  size  and  somewhat  com- 
plicated form.  They  are  formed  under  the  hydraulic  press, 
no  hammering  operations  being  used.  It  might  be  mentioned 
that  the  joint  by  which  this  emergency  door  plate  is  fitted 
to  the  main  structure  is  especially  remarkable,  being  formed 
as  it  is  of  dove-tails  on  all  four  sides,  and  being  on  an  angle 
cut  out  from  the  corner  of  the  vault.  Another  splendid  piece 
of  dove-tailing  was  done  in  providing  for  one  of  the  columns 
of  the  building  which  enters  a  recess  in  the  further  slo.3  of 
the  vault  near  the  front  end,  as  shown  in  Figs.  1  and  2. 
This  recess  is  seen  directly  over  the  word  "Top"  on  the 
front  plate,  Fig.  1.  This  recess  has  all  its  joints  dove-tailed, 
■and  it  was  something  of  a  Chinese  puzzle  to  design  it  so  it 


could  be  removable  at  all,  and  still  be  secure  from  tampering 
from  the  outside. 

The  forgings  carrying  the  main  doors  are  heavier  than 
that  of  the  emergency  door.  One  of  these  is  seen  in  Fig.  5, 
supported  on  blocking  and  having  its  door  ground  into  it. 
This  is  a  rather  remarkable  operation.  It  is  essentially  the 
operation  of  valve  grinding,  with  which  every  automobile 
owner  is  familiar  on  a  small  scale.  In  this  case,  however, 
it  requires  twelve  husky  helpers  to  rotate  the  "valve,"  and 
even  then  it  is  only  made  possible  by  having  the  door  sus- 
pended from  the  two  chain  blocks  shown,  so  that  only  a  por- 
tion of  the  weight  bears  on  the  seat.  This  work  is  done  in 
the  ordinary  way  with  emery  and  water.  The  plate  and  Its 
door  were  machined  on  the  boring  mill,  then  hardened,  and 
finally  finished  by  this  grinding  process.  The  door  weighs 
about  18,000  pounds. 

The  operations  involved  in  forming  the  armor-plate  sec- 
tions of  which  this  vault  is  built,  are  interesting.  They  are 
essentially  the  same  as  those  used  in  forming  the  plating 
used  for  warships.  We  hope  to  be  able  to  describe  something 
of  this  work  in  a  forthcoming  issue  of  Machinery. 

•     •     * 

CONNECTIONS  FOR  HIGH  PRESSURES. 

While  the  methods  used  in  the  design  and  construction  of 
ordinary  hydraulic  machinery  are  well  known  to  persons 
having  to  do  with  this  kind  of  work,  it  may  still  be  in  place 
to  refer  to  the  common  design  used  when  encountering  high 
pressures  for  relieving  the  threaded  portions  of  a  design 
from  the  direct  pressure  of  the  water.  The  cuts  shown  here- 
with are  taken  from  an  article  in  the  July  26  issue  of 
Engineering.  These  designs  are  particularly  intended  for 
pressures  above  10,000  pounds  per  square  inch.  In  Fig.  1 
is  shown  a   detail  of  a  connection  between  a  steel  tube  and 


Figs.  I  and  2.    CoimectlonB  for  High  Pressures. 

cylinder.  The  tube  is  solid  drawn  steel  tubing,  1/16  inch 
bore  and  %  inch  outside  diameter,  and  the  actual  joint  is 
made  directly  between  the  tube  and  the  fitting,  as  shown  In 
the  cut.  In  this  cut  A  represents  a  portion  of  a  high  press- 
ure cylinder,  B  is  the  steel  tube  mentioned,  and  N  is  the  nut 
which  presses  down  the  spherical  end  of  the  steel  tube  against 
A,  thus  forming  the  joint.  Steel  tubes  jointed  in  this  way 
have  been  found  to  give  satisfactory  results  at  pressures  up 
to  45,000  pounds  per  square  inch.  Small  openings,  say  up 
to  %  inch  in  diameter,  may  be  closed  up  in  the  manner 
shown  in  Fig.  1,  hut  for  larger  apertures,  say  up  to  1% 
inch  in  diameter,  a  steel  plug  of  the  form  shown  in  Fig.  2 
is  used.  This  design  is  of  a  cover  for  closing  up  against 
pressures  up  to  40,000  pounds  per  square  inch.  In  this  A 
represents  the  body  of  the  high  pressure  cylinder.  The  cover 
B  carries  a  ring  D  which  presses  against  the  flat  portion  of 
A,  thus  making  a  tight  joint.  The  central  part  of  the  cover 
B  projects  slightly  beyond  the  ring  D,  thus  protecting  It  from 
injury  in  handling.  The  screw  C  simply  serves  the  purpose 
of  holding  down  the  cover  B  against  the  body  A.  At  E  is 
shown  a  joint  of  the  same  class  as  that  shown  in  Fig.  1. 

*     *     « 
It   is  stated   in  Revue   Vniverselle   des  Mines  that  in   Ger- 
many 29  per  cent  of  all  the  blast  furnace  gas  is  utilized  for 
power  purposes. 
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FAULTS  OF  IRON  CASTINGS.— 2. 

POINTS  FOR  THE  MACHINE  DESIGNER. 

FORREST  E.  OARDULLO. 

Spong'lneaB. 

A  second  fault  to  which  Iron  castings  arc  subject  Is  that 
of  sponglness.  Simugiiuss  is  due  to  tlio  formation  of  gas 
bubbles  in  the  Iron,  at  the  Instant  of  solidification.  In  all 
ordinary  cases  this  is  due  to  an  improper  nii.xlure  of  iron. 
However,  If  the  casting  Is  very  thick  at  one  place,  and  thin 
at  most  others,  It  will  be  impossible  to  obtain  a  mixture 
which  will  have  satisfactory  iiroperties  for  general  work,  and 
not  be  spongy  at  points  of  extraordinary  thickness.  It  Is  an 
excellent  rule  to  allow  no  part  of  a  casting  to  be  at  a  greater 
distance  from  a  sand  surface  than  2^1.  inches.  In  case  this 
rule  Is  strictly  adhered  to,  and  th^  castings  arc  of  fairly 
uniform  thickness,  no  trouble  will  be  experienced  from 
sponginess,  except  from  the  use  of  poor  iron.  When,  how- 
ever, we  are  obliged  to  concentrate  a  considerable  quantity 
of  metal  at  one  place,  ana  give  It  a  greater  thickness  than 
5  or  6  inches,  either  we  must  take  care  that  it  will  be  at 
some  point  where  the  sponginess  will  do  no  harm,  or  else 
we  must  make  provision  to  do  away  with  it. 

The  only  practical  method  for  doing  this  is  to  place  a  riser 
immediately  over  the  heavy  spot.  When  the  metal  is  poured, 
and  the  riser  is  full,  a  rod  of  wrought  iron  is  inserted  and 
worked  up  and  down  until  the  metal  has  almost  solidified. 
By  so  doing,  the  bubbles  have  a  better  chance  to  escape,  and 
the  iron  is  left  perfectly  solid.  Of  course,  it  is  not  possible 
to  use  a  riser  effectively  in  this  manner,  unless  it  can  be 
placed  directly  over  the  heavy  spot.  A  riser  at  a  point  a  few 
inches  distant  is  useless.  The  use  of  a  riser  in  this  way,  and 
for  this  purpose,  is  unnecessary  when  the  part  of  the  casting 
in  which  the  heavy  spot  occurs  is  subject  to  no  particular 
stress,  or  is  not  required  to  be  tight  under  pressure,  but 
nevertheless,  a  spongy  spot  is  a  defect  in  a  casting,  which 
should,  if  possible,  be  avoided. 

Shrint-holes. 

A  third  fault  to  which  iron  castings  are  subject  is  that  of 
shrink-holes.  A  shrink-hole  is  a  cavity  in  a  casting,  caused  by 
the  shrinking  away  of  the  metal  in  cooling.  Like  sponginess, 
this  defect  is  especially  likely  to  occur  in  those  parts  of  a  cast- 
ing which  are  excessively  thick.  To  avoid  this  fault,  it  is  best 
to  avoid  sudden  changes  in  the  thickness  of  a  section.  If  the 
part  of  a  casting  which  is  unusually  thick  does  not  have  to 
be  machined,  the  difficulty  may  be  overcome  by  placing  in  the 
mold  at  that  point  a  piece  of  iron,  so  that  the  casting  will  be 
oaused  to  solidify  at  that  point  first,  on  account  of  the  chilling 
effect  of  the  cold  iron.  If,  however,  the  heavy  spot  in  the 
casting  has  to  be  machined,  or  if  it  is  subject  to  heavy  stress, 
this  method  of  preventing  shrink-holes  Is  to  be  avoided,  since 
the  chilling  of  the  iron  makes  it  so  hard  as  to  be  Impossible 
to  cut  with  a  tool,  and  at  the  same  time  creates  stresses 
within  the  metal  which  weaken  it.  In  such  a  case,  shrink- 
holes  are  best  prevented  in  the  same  manner  as  has  already 
been  described  for  the  prevention  of  sponginess,  namely  the 
use  of  a  heavy  riser,  and  the  working  of  the  iron  with  a  rod 
when   it  is  cooling. 

The  designer  must  therefore  avoid  heavy  spots  In  castings, 
whenever  possible,  for  the  reason  that  they  are  likely  to  pro- 
duce two  serious  faults,  sponginess,  and  shrink-holes.  He 
must  avoid  them  especially  in  those  parts  of  castings  which 
are  to  be  machined  or  which  are  subject  to  heavy  stresses.  If 
they  cannot  be  avoided  entirely,  in  such  a  case,  they  should  be 
80  arranged  that  risers  may  be  placed  immediately  over  them, 
so  that  a  rod  may  be  inserted  into  the  riser,  and  into  the 
heart  of  the  spot  where  the  metal  is  thickest. 

Scabblness. 
A  fourth  fault  often  encountered  In  iron  castings  Is  that  of 
Bcabblness.  Although  iron  In  the  molten  condition  does  not 
permeate  the  sand  of  the  mold,  as  water  would  if  it  were 
poured  in,  nevertheless,  on  account  of  the  great  weight  of 
the  fluid,  It  has  a  considerable  erosive  action  on  the  materials 
of  the  mold.     If,  as  It  flows  Into  the  mold,  the  Iron  eats  away 


fillets  or  partitions,  or  scours  away  iiatches  of  sand.  It  Is  ob- 
vious that  the  casting  will  not  be  of  the  proper  form,  but  will 
have  Its  angles  partly  filled  up,  and  unsightly  protuberances 
upon  Us  surfaces.  Such  imperfections  as  these  are  known  as 
scabs.  The  sand  so  washed  from  Its  proper  place  may  float 
on  the  Iron,  and  rise  to  the  top  of  the  mold,  where  it  forms  a 
dirty  mixture,  which,  when  cleaned  away,  leaves  a  rough  de- 
pression in  the  surface  of  the  casting,  also  known  as  a  scab. 
The  remedy  for  this  trouble  is  to  avoid  as  far  as  possible 
sharp  fillets,  and  thin  tongues  of  sand,  projecting  into  the 
mold,  and  to  so  gate  the  casting  that  the  current  of  iron,  as  It 
enters  the  mold,  will  spread  itself  out,  and  not  concentrate  it- 
self in  any  particular  direction,  for  if  it  does,  It  will  eat  away 
the  part  against  which  it  flows,  just  as  quickly  and  surely 
as  would  a  current  of  water.     In  general,  proper  gating  is  a 


it'U3hinery,y.  1', 


Fig.  1. 


Casting  of  such  Shape  as  to  be  Subjected  to  Severe 
Internal  Stresses. 


matter  which  must  be  attended  to  by  the  molder,  but  If  the 
designer  has  arranged  things  so  that  proper  gating  is  incon- 
venient or  impossible,  the  castings  will  almost  surely  be 
scabby. 

Sand-holes. 

The  fifth  fault  to  which  iron  castings  are  subject,  namely 
sand-holes,  is  one  which  is  almost  invariably  associated  with 
that  of  scabblness.  If  the  sand  which  has  been  eroded 
by  the  entering  current  of  iron  does  not  rise  imme- 
diately to  the  surface,  the  iron  may  partially  solidify 
before  it  will  float  to  the  top.  As  a  result,  it  will  rise  till  it 
strikes  a  part  of  the  iron  which  has  so  solidified,  and  will  re- 
main there,  imprisoned  within  the  body  of  the  casting.  Sand- 
holes  generally  occur  in  that  part  of  a  casting  which  lies 
near  the  top  of  the  mold,  and  just  a  little  ways  under  the  skin. 
They  may  occasionally  form  large  cavities  which  seriously 
impair  the  strength  of  the  casting,  but  more  often  they  form 
very  small  holes,  which  being  full  of  sand,  destroy  the  edge 
of  any  tool  which  may  be  used  for  the  purpose  of  machining 
the  casting,  and  leave  the  finished  surface  pitted  and  un- 
sightly. 


Fig.  2.    Method  of  Obviating  Shrlnlcage  Strains  In  Large  Wheels. 

From  this  description  of  their  origin.  It  must  be  apparent 
that  the  cure  for  sand-holes,  as  far  as  the  designer's  work  Is 
concerned,  is  the  same  as  that  for  scabblness.  The  fault  may 
also  be  avoided  by  the  use  of  a  riser,  so  arranged  that  the 
current  of  iron  will  sweep  the  loose  sand  out  of  the  mold  and 
Into  the  riser,  where  It  will  do  no  harm ;  but  while  this 
remedy  avoids  sand-holes,  it  does  nothing  to  remedy  scabbl- 
ness, which  Is  generally  the  cause  of  sand-holes. 

Floating  Cores. 
A  sixth   difficulty  often  encountered   in   the  production  of 
sound  iron  castings,  la  caused  by  floating  cores.    The  buoyant 
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effect  of  the  molten  iron  on  a  core  is  equal  to  about  three 
times  the  weight  of  the  core,  if  it  is  solid,  and  very  much 
more  than  that  in  case  the  core  is  hollow.  Large  cores  are 
generally  built  up  about  cast-iron  skeletons  known  as  core 
frames.  These  core  frames  are  roughly  of  the  same  shape  as 
the  core,  and  serve  to  support  it,  and  to  bind  it  together. 
Were  it  not  for  these  frames,  heavy  cores  would  fall  to  pieces 
by  their  own  weight,  and  would  be  broken  up  in  the  process 
of  casting,  owing  to  the  buoyant  effect  of  the  iron.  A  pro- 
jecting piece  of  core  having  a  volume  of  four  cubic  feet,  for 
instance,  will  weigh  approximately  500  pounds,  and  have  a 
buoyant  force  of  about  1,500  pounds  thrusting  it  upward  when 
the  mold  is  poured.  If  th^  core  frame  is  not  amply  strong 
and  stiff,  this  force  will  bend  the  projection  upward,  or  even 
break  it  off  entirely.  Hence  the  necessity  of  making  large 
cored  cavities  of  such  form  that  the  cores  may  be  rigidly 
anchored  and  thoroughly  secured.  Nor  is  it  suflScient  that 
provision  be  made  for  securing  tne  cores,  but  they  must  be 
of  such  shape,  and  so  reinforced  by  the  frames,  that  they  will 
be  stiff  and  strong,  and  not  bend  appreciably  under  the  tre- 
mendous forces  which  will  act  on  them  when  they  are  sur- 
rounded by  the  molten  iron. 

One  of  the  most  difficult  things  to  cast  properly  is  a  long 
iron  pipe  having  a  small  diameter  and  thin  walls.  If  such  a 
pipe  be  cast  in  the  usual  position,  that  is  lying,  horizontally, 
there  will  be  an  upward  thrust  along  the  whole  length  of 
the  core,  tending  to  bend  it.  On  account  of  its  slenderness, 
the  central  portions  will  be  deflected  upward,  making  the 
walls  of  the  pipe  thinner  on  one  side,  and  thicker  on  the 
other.  Often  the  deflection  proves  sufficient  to  thrust  the  core 
against  the  side  of  the  mold,   if  it   is   long,  or,  in   case  the 
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Fig.  3.    Piece  sho-wn  in  Figr.  1.  made  In  Two  Parts. 

thickness  of  the  wall  is  great  in  proportion  to  the  length  of  the 
core,  to  break  it  off  entirely.  On  thhs  account,  pipes  and  hollow 
columns  of  cast  iron  are  often  cast  on  end,  thus  avoiding  any 
deflection  of  the  core.  The  same  principle  may  be  applied  to 
many  other  pieces,  by  taking  care  to  so  design  them  that  long 
and  slender  cores  shall  have  a  vertical  position  when  the 
mold  is  poured.  If  they  have  such  a  vertical  position,  and 
are  supported  at  both  ends,  they  will  have  no  tendency  to  de- 
flect one  way  or  another,  and  this  source  of  trouble  may  be 
completely  avoided. 

Cold  Shuts. 

The  seventh  fault  is  known  as  a  cold  shut.  A  cold  shut 
is  caused  by  the  imperfect  uniting  of  two  or  more  streams  of 
molten  iron,  flowing  together,  which  are  too  cold  to  coalesce. 
Such  a  fault  often  occurs  on  the  upper  side  of  a  thin  cylin- 
der cast  horizontally,  when  the  iron  is  not  sufficiently  hot 
at  the  instant  of  pouring  It  there  appears  as  a  seam  in  the 
side  of  the  cylinder,  where  it  is  very  apparent  that  the  metal 
has  united  imperfectly.  It  is  not  only  a  weak  spot  in  the 
casting,  along  which  it  will  readily  split  if  called  upon  to  sus- 
tain any  great  stress,  but  it  is  a  spot  which  will  surely  leak 
under  pressure,  and  which  it  is  impossible  to  calk.  The 
cause  of  the  imperfection  is  generally  improper  gating,  or 
else  too  great  thinness  of  metal.  If  the  iron  is  obliged  to 
flow  in  thin  streams  for  long  distances,  it  will  be  cooled  very 
much,  and  probably  the  advancing  face  will  be  partially  solidi- 
fied. Consequently,  when  it  meets  a  similar  advancing  face  of 
metal,  which  has  been  similarly  cooled,  there  is  small  likeli- 
hood of  their  uniting  properly. 

The  remedy  is  obviously  to  so  design  the  casting  that 
the  metal  will  not  have  to  flow  in  thin  streams  for  long  dis- 
tances. The  arrangement  of  gates  and  risers  is  often  of  great 
importance  in  minimizing  cold  shuts,  and  if  the  casting  is 
large,  and  at  the  same  time  has  thin  walls,  the  designer  must 
see  that  the  gates  may  be  so  arranged  that  tlie  iron  may 
quickly  fill  up  the  mold.  While  the  arrangement  of  the  gat- 
ing generally  depends  on  the  molder's  fancy,   he  may  often 


be  limited  by  the  shape  of  the  casting,  and  obliged  to  place 
the  gate  at  some  point  where  the  iron.  In  flowing  in,  must 
spread  itself  into  a  thin  sheet,  or  pass  for  a  considerable  dis- 
tance through  a  narrow  passage.  Under  such  circumstances, 
a  cold  shut  is  hardly  to  be  avoidea. 

Shrinkage  Strains. 

The  eighth  and  iast  fault  to  which  I  shall  call  attention 
is  that  of  shrinkage  strain.  If  we  have  two  pieces  of  iron 
fastened  end  to  end.  as  shown  in  Fig.  1,  one  piece  being  nota- 
bly thinner  than  the  other,  the  thinner  piece  will  solidify 
first  in  the  mold,  and  cool  some  hundreds  of  degrees  below 
its  freezing  point,  before  the  thicker  part  solidifies.  As  a 
result,  the  thicker  part,  when  coolea  to  air  temperature,  will 
have,  or  rather  tend  to  have,  a  less  length  than  the  thinner 
part,  the  reason  being  that  at  the  instant  of  solidification  of 
the  thicker  part,  both  pieces  had  the  same  length,  although 
the  thinner  part  was  much  the  cooler.  The  thin  part  will 
then  be  in  compression,  while  the  thick  part  is  in  tension, 
and  severe  stresses  will  exist  within  the  piece,  which  make  it 
weaker  than  it  would  otherwise  be  in  most  cases. 

Sometimes,  however,  we  are  enabled  to  utilize  the  shrink- 
age stresses  to  advantage.  For  instance  when  cast  iron  was 
the  standard  material  for  the  manufacture  of  ordnance,  guns 
were  cast  with  cores  through  which  water  was  circulated,  so 
as  to  cool  the  surface  of  the  bore  before  the  outer  parts  solidi- 
fied. When  a  gun  is  fired,  it  is  known  that  the  inner  layers 
of  metal  are  stretched  more  than  the  outer  ones.  By  cooling 
the  inner  layers  of  metal  first,  shrinkage  strains  are  produced 
in  the  walls  of  the  gun,  causing  the  outer  layers  of  metal  to 
compress  the  inner  ones.  The  combined  effect  of  the  shrinkage 
stresses  and  the  stresses  produced  by  the  explosion  is  to  pro- 
duce a  uniform  stress  throughout  the  walls  of  the  gun,  and 
ro  reduce  the  chance  of  rupture. 

It  is  not  often,  however,  that  we  are  able  to  take  advan- 
tage of  shrinkage  strains  in  this  way.  More  often  they  are 
troublesome,  causing  work  to  warp  in  the  process  of  machin- 
ing, or  causing  mysterious  cracks  to  develop  without  appar- 
ant  cause.  Since  these  strains  are  due  to  unequal  rates  of 
cooling  in  the  different  parts  of  the  casting,  the  best  way  to- 
eliminate  them  is  to  so  arrange  the  thickness  of  the  various 
parts,  that  the  entire  casting  shall  solidify  at  the  same  time. 
The  second  best  way  is  to  so  arrange  the  parts  of  the  castings 
that  the  unequal  contraction  shall  not  produce  dangerous 
stresses  at  any  point.  In  order  that  the  entire  casting  shall 
cool  at  a  uniform  rate,  it  is  necessary  that  all  parts  of  it 
shall  be  of  approximately  uniform  thickness,  and  that  there 
shall  be  no  sudden  changes  of  section.  In  order  that  un- 
equal contraction  shall  not  produce  dangerous  stresses  in- 
the  metal,  it  is  necessary  that  there  shall  be  no  sharp  corners, 
and  that  the  various  parts  shall  be  free  to  expand  when  neces- 
sary. For  instance,  a  wheel  or  pulley  with  a  solid  rim  is- 
likely  to  have  severe  stresses  set  up  within  the  arms  by  un- 
equal cooling,  but  if  the  hub  be  divided  as  shown  in  Fig.  2, 
by  means  of  a  thin  core,  and  then  bolted  subsequently,  no- 
shrinkage  strains  will  occur,  since  the  arms  are  free  to  ex- 
pand  or  contract,   independently   of   the   rim. 

Shrinkage  strains  often  become  so  serious  that  it  becomes- 
necessary  to  make  pieces  in  two  or  more  parts,  which  it 
would  be  perfectly  possible  to  make,  at  much  less  expense, 
in  one  piece.  Large  jacketed  cylinders,  for  steam  and  gas- 
engines,  are  good  examples  of  this.  When  cast  in  one  piece, 
the  shrinkage  stresses,  together  with  the  stresses  set  up  by 
the  varying  temperatures  incident  to  service,  are  often  suf- 
ficient to  crack  them.  Were  the  piece  shown  in  Fig.  1  made 
in  two  parts,  as  shown  in  Fig.  3,  there  would  be  no  shrinkage 
strains  in  either  part,  although  the  cost  of  machining  the 
surfaces  which  are  fittea  together,  and  of  putting  in  the  bolts, 
would  not  always  warrant  the  construction. 

Relative  Economy  of  Simple  and  Complicated  Castings. 
In  conclusion,  it  may  be  well  to  state  that  the  most  of  the 
faults  enumerated  will  be  more  likely  to  occur  ^in  a  part  of 
a  complicated  casting,  than  in  a  similar  part  of  a  simpler 
casting.  For  instance,  the  cylinder  of  a  gas  engine  will  be 
more  likely  to  have  some  imperfection  if  it  is  cast  integral 
with  the  frame,  than   if  it   is   cast  separately.     In  the  same- 
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way,  the  Iraiiio  will  bv  luoro  likely  to  have  an  inipiMfuctlon 
of  some  kind,  than  if  It  were  cast  separately.  Assuming  that 
Icn  per  cent  of  the  cylinders  or  frames  would  be  lost  If  they 
were  east  separately,  It  Is  more  than  likely  that  fifteen  per 
cent  of  the  castings,  having  cylinder  and  frame  cast  to- 
gether, would  be  rejected  for  faults  in  the  frame,  and  fifteen 
jier  cent  of  the  remainder  would  be  rejected  for  faults  in  the 
<'ylinder.  In  other  words  twenty-eight  per  cent  of  these  cast- 
ings would  he  rejected,  against  ten  per  cent  of  tne  simpler 
forms.  If  more  than  eighteen  per  cent  of  the  cost  of  the 
castings  is  saved  in  machining,  or  in  other  ways,  by  casting  cy- 
linder and  frame  togetncr,  it  Is  well  to  do  so,  but  if  the  saving 
is  not  more  than  sufficient  to  balance  the  loss,  it  is  well  to 
make  several  simple  forms,  instead  of  one  complicated  one. 


COLLEGE  AND  APPRENTICE  TRAINING. 
The  subject  of  the  monthly  meeting  of  the  American  Society 
of  Mechanical  Engineers,  held  October  8,  was  "College  and  Ap- 
prentice Training."  A  paper  having  this  title  was  read  by 
Prof.  John  P.  ,7ac];son  of  the  State  College  of  Pennsylvania, 
in  which  he  pleaded  for  more  co-operation  between  the  pres- 
ent collegiate  institutions  and  manufacturing  industries.  He 
was  of  the  opinion  that  a  great  lack  at  the  present  time  is  a 
connecting  link  which  will  make  the  collegiate  work  of  tech- 
nical schools  more  practical  and  that  will  enable  students  to 
realize  more  quickly  the  benefits  they  should  accrue  from 
their  technical  work.  The  discussion  was  animated,  and  about 
as  many  diverse  opinions  were  expressed  as  there  were  in- 
dividuals taking  part.  One  speaker  (Mr.  C.  W.  Cross,  of  the 
New  York  Central)  intimated  that  a  great  fault  with  liigher 
education  is  that  in  too  many  cases  the  wrong  men  were  edu- 
cated. He  epigramatically  remarked  "there  are  no  text-books 
on  horse  sense,"  the  idea  being,  of  course,  that  a  man  to  be 
successful  In  engineering  work  must  first  of  all  have  good 
common  sense  and  an  instinctive  knowledge  of  the  proper 
course  to  pursue  without  regard  to  what  he  has  learned  in 
schools.  If  he  does  not  possess  this  natural  instinct,  no 
amount  of  education  will  make  up  for  it.  Mr.  F.  W.  Taylor 
is  a  firm  believer  in  the  refining  effect  of  work.  He  believes 
that  the  great  need  of  the  college  graduate  is  to  learn  how  to 
do  dull,  monotonous  tasks  day  after  day  without  feeling  that 
he  must  be  learning  something.  He  said  that  a  graduate  Is 
purely  in  an  absorptive  frame  of  mind;  for  four  years  he 
has  been  learning  things  without  giving  out  ideas.  When 
he  comes  into  the  Fhop  lie  finds  that  his  employers  look  to 
him  to  produce,  and  they  are  more  interested  in  the  ideas 
and  suggestions  that  he  can  or  will  make,  and  in  the  work  he 
can  do,  than  in  teaching  him  new  things.  Until  he  learns  to 
do  his  work  simply  as  a  cog  in  the  wheel  of  production  he 
will  not  he  a  valuable  man  to  his  employers.  He  must  be- 
come a  trained  and  disciplined  producer  before  he  is  really 
fitted  to  direct  the  production  of  others.  It  can  hardly  be 
said  that  anything  startlingly  new  was  contributed  to  the 
discussion,  but  it  nevertheless  may  be  profitable.  The  meet- 
ing betrays  the  deepest  interest  of  educators  and  manufactur- 
ers in  what  is  doubtless  one  of  the  most  vital  subjects  affect- 
ing our  manufacturing  industries. 


The  curious  fact  that  the  useful  life  of  frosted  incandes- 
cent lamps  is  only  a  little  more  than  half  the  life  of  the 
corresponding  plain  bulb  lamp  has  long  been  recognized.  One 
explanation  advanced  is  that  the  temperature  of  the  frosted 
lamp  is  higher,  due  to  the  increased  absorption  by  the  bulb. 
Mr.  Edward  P.  Hyde  of  the  Bureau  of  Standards,  Washing- 
ton. D.  C,  claims,  however,  tliat  this  explanation  Is  not 
correct,  but  that  the  decreased  efficiency  of  the  frosted  lamp 
dei)ends  upon  the  fact  that  although  the  filament  in  the 
frosted  bulb  emits  the  same  total  flux  of  light  as  that 
emitted  by  the  filament  in  the  plain  bulb,  the  light  is  reflected 
through  the  glass  of  the  frosted  lamp  several  times,  and  the 
absorption  of  light  by  the  carbon  filament  itself  becomes  so 
great  in  that  case  that  the  apparent  intensily  of  the  frosted 
lamp  at  any  time  during  its  life  is  less  tlian  that  of  the 
plain  lamp,  and  the  difference  in  intensity  increases  with  the 
Irnglh  of  lime  a  frosted  lamp  Is  used. 


ECONOMY  TESTS  OP  7,500  K.W.  WBSTING- 
HOUSE-PARSONS  STEAM  TURBINE. 

The  following  data  comprises  the  principal  results  obtained 
during  the  eight-hour  economy  test  on  September  1,  1907,  upon 
turbine  No.  253  Installed  earlier  In  the  year  at  Waterside  Sta- 
tion No.  2  of  the  New  York  Edison  Company.  This  test  was 
conducted  entirely  by  the  New  York  Edison  Company,  under 
tlie  direction  of  Mr.  .1.  P.  Sparrow,  chief  engineer. 

The  turbine  unit  tested  is  of  standard  Westinghouse  con- 
struction throughout.  [See  Machinery,  February,  1904,  engi- 
neering edition.]  It  has  a  maximum  rated  capacity  of  11,250 
kilowatts,  and  was  built  lo  operate  on  175  pounds  steam 
I)ressure,  2S  inches  vacuum,  and  100  degrees  superheat.  Under 
these  conditions,  the  turbine  unit  was  guaranteed  to  have  a 
minimum  steam  consumption  of  1.5. !)  pounds  per  kilowatt  hour 
at  the  generator  terminals  willi  a  normal  speed  of  750  R.P.M. 
Incidentally,  the  electrical  efficiency  of  the  generator  was 
guaranteed  to  be  97.8  per  cent  exclusive  of  frictibn  and  wind- 
age, at  a  load  corresponding  to  that  sustained  during  the  test. 
The  results  of  the  tests,  detailed  below,  show  an  economy 
about  7.5  per  cent  better  than  the  guarantee. 

Methods  of  Conducting'  the  Tests. 

Load. — During  the  test  period,  No.  2  Waterside  Station  sus- 
tained practically  all  of  the  25-cycle  load  on  the  system,  of 
which  the  unit  under  test  carried  practically  70  per  cent,  the 
remainder  being  carried  by  other  turbine  units.  This  load 
was  maintained  as  constant  as  possible  by  remote  control 
of  the  turbine  governor  by  the  switchboard  operator.  Be- 
tween the  first  and  the  last  hours  of  the  test,  the  maximum 
variation  in  load  was  held  within  4  per  cent  above  and  below 
mean.  During  the  last  hour,  however,  the  load  decreased 
somewhat.  Previous  to  the  test,  this  turbine  unit  had  been 
running  on  a  load  of  7,000  kilowatts,  which  was  increased  to 
its  test  load  ten  minutes  before  the  start. 

Calibration. — Three-phase  electrical  load  was  measured  by 
the  two-wattmeter  method,  using  two  Weston  indicating  watt- 
meters of  the  standard  laboratory  type.  These  instruments 
were  calibrated  at  the  New  York  Electrical  Testing  Labor- 
atories immediately  before  and  after  the  test.  The  power 
factor  was  maintained  substantially  at  unity,  and  all  elec- 
trical readings  were  taken  at  one  minute  intervals. 

Steam  Consumption. — As  a  surface  condenser  was  used  in 
connection  with  this  turbine  unit,  the  water  rate  was  deter- 
mined by  weighing  the  condensed  steam  delivered  from  the 
condenser  hot  well.  This  condensation  was  weighed  in  a 
tank  mounted  upon  platform  scales,  with  a  reservoir  above 
large  enough  to  hold  the  condensation  accumulating  between 
each  weighing.  (See  the  accompanying  cut.  Fig.  2.)  These 
weighings  of  12.000  to  13,000  pounds  each  were  made  at  inter- 
vals of  five  minutes. 

Gland  Leakage. — By  tlie  loop  method  of  connecting  the 
gland  water  supply,  shown  in  the  accompanying  cut,  the  neces- 
sity for  correcting  condensation  by  an  amount  equivalent  to 
the  weight  of  the  gland  water  used  is  avoided.  It  will  be  noted 
that  a  continuous  gland  water  circuit  is  used  entirely  outside 
of  the  weighing  apparatus,  and  that  all  overflow  from  the 
standpipe  returns   to  the  hot-well   delivery. 

Condenser  Leakage. — As  the  circulating  water  is  quite  salt, 
any  condenser  leakage  may  immediately  be  detected  by  the 
salinity  of  the  condensed  steam,  whicli  should  be  pure  distilled 
water.  ■  On  this  account,  condenser  leakage  was  determined 
entirely  by  chemical  analysis,  employing  the  silver-nitrate 
test  with  a  suitable  color  Indicator.  This  method  proved  ex- 
tremely sensitive,  and  possessed  a  decided  advantage  over  the 
ordinary  method  of  weighing  the  leakage  accumulating  during 
a  definite  period  when  the  condenser  is  idle  and  under  full 
vacuum.  As  samples  of  circulating  water  and  condensed 
steam  could  be  taken  at  (he  same  time,  this  method  made  it 
possible  to  discover  any  change  in  the  rate  of  condenser  leak- 
age taking  place  during  the  test,  while  the  method  of  weigh- 
ing, above  described,  provides  only  an  average  result  during 
the  period. 

HotAVcU  Correclioii. — In  this  condensing  plant,  the  delivery 
of  the  hot-well  imrnp  is  automatically  controlled  by  a  float 
valve    in    llu'    interior    of    lli(>    hotwell.      Tliis    mainlriins    the 
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water  level  therein  at  a  practically  constant  point,  and  hence 
no  correction  had  to  be  made  for  difference  in  level  of  water 
in  the  hot-well  before  and  after  the  test. 

Steam  Supply. — Steam  pressures  and  temperatures  were  de- 
termined close  to  the  turbine  throttle.  As  usual,  the  degree 
of  superheat  was  obtained  by  subtracting  from  the  actual 
steam  temperature  the  temperature  of  saturated  steam  at  the 
corresponding  pressure  carried   at  the  time.     All   gages   and 


from  specific  operating  conditions  upon  which  guarantees 
were  based,  it  was  necessary  to  correct  the  observed  results 
by  the  following  amounts: 

Pressure  (2.5  pounds  high)  correction,  0.25  per  cent;  vacu- 
um (0.69-inch  low)  correction,  1.84  per  cent;  superheat  (4.26 
degrees  low)   correction,  0.29  per  cent. 

These  corrections  were  mutually  agreed  upon  previous  to 
the  test  as  representative  of  this  type  of  turbine.     When  ap- 


Fig.  1.    Westinghouse-Parsons  7.500  K.W.  Steam  Turbine,  Waterside  Station  No.  2,  New  York  Edison  Co. 


thermometers  were  calibrated  previous  to  the  test  at  the  U. 
S.  Testing  Bureau.  It  will  be  noted  that  both  pressure  and 
superheat  were  somewhat  below  the  guarantee. 

Vacuum. — Vacuum  was  measured  directly  at  the  turbine 
exhaust  by  means  of  a  mercury  column  with  a  barometer 
alongside  for  reducing  to  standard  barometer — 30  inches. 
This  also  obviated  the  necessity  for  temperature  correction 
between  the  two  mercury  columns.  During  the  test  the  vacu- 
um was  not  maintained  quite  up  to  normal. 

Results  of  Tests. 
The  following  data  represents  the  results  of  the  tests,  cal- 
culated  for  the  conditions   as  actually   run,  i.  e.,  for  instru- 
mental errors  only: 


OVERFLOW  VENT 


METHOD  OF  MEASURING 
CONDENSATION 


^  PLATFORM  SCALE  JIachinery.y.Y. 

Fig.  2.    Diagram  of  Water-weighing  Apparatus.  Etc. 

Duration  of  test 9:30  a.  m.  to  5:30  p.  m. 

Average  steam  pressure  at  throttle,  lbs.  per  sq.  in.  gage     177.5 

Average  superheat  at  throttle,  degrees  F 95.74 

Average  vacuum  (referred  to  30-inch  barom.)  in.  Hg. .       27.31 

Average  load  on  generator,  K.  W 9,830.48 

Average  steam  consumption,  as  tested,  lbs.  per  K.W.  hr.       15.15 

Test  Correction. — Owing  to  the  departure,  during  the  test, 


plied   to   the   observed   steam   consumption   given    above,    the- 
following    results,    representing    contract    conditions,    are    ob- 
tained: 
Average  corrected  water  rate  during  8- 

hour   test    14.85  lbs.  per  K.  W.  hour 

Guaranteed    water    rate 15.9    lbs.  per  K.  W.  hour 
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Fig.  3.    Log  of  Teat. 

Log. — Referring  now  to  the  accompanying  log.  Fig.  3,  it  Is- 
interesting,  as  a  check  upon  the  average  figures  above  pre- 
sented, to  observe  the  results  segregated  into  hourly  periods, 
as  shown.  Here  it  will  be  noted  that  the  load  was  consider- 
ably lower  during  the  first  and  last  hour  than  during  the 
main  part  of  the  test.  Neglecting,  therefore,  these  two  hours 
and  considering  only  the  six-hour  period  from  10:30  a.  m.  tO' 
4:30  p.  m.,  the  results  are  as  follows: 
Average  corrected  water  rate,  six  hours.  14.8    lbs.  per  K.  W.  hour 

Equivalent  water  rate 10.65  lbs.  per  B.H.P.  hour 

Equivalent    water    rate 9.8    lbs.  per  I.H.P.  hour 

The   two   latter   quantities   are   determined   by   applying   con- 
version factors  for  generator  efficiency  and  for  internal  losses. 

A  noteworthy  agreement  exists  between  the  results  here 
noted  and  those  previously  obtained  from  tests  of  machines 
similar  in  design  installed  in  the  Manhattan  Station  of  the 
Interborough  Rapid  Transit  Co.,  New  York,  and  the  Long 
Island  City  Station  of  the  Pennsylvania  R.  R.  At  the  same 
loads  and  with  equivalent  operating  conditions,  the  perform- 
ance of  the  machines  is  almost  identical. 
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LAPPING  FLAT  WORK  AND  GAGE  JAWS.* 

F.  K    8HAILOK  < 

'I'lio  main  essontial  iioiiits  of  Ihe  art  of  lapping  can  be 
(Ksfi'lbeil  in  an  article,  but,  the  same  as  with  any  other  line 
of  mechanical  work,  It  Is  necessary  that. the  workman  shall 
do  considerable  lapping  before  he  can  become  proficient. 
Tlure  are  certain  motions,  touches,  sounds,  refinements,  etc., 
which  the  .skilled  workman  acquires  by  practice,  that  are  im- 
possible of  enumeration  and  description,  or  ot  enumeration 
and  descri|)tion  that  would  be  int(>llisil)le  to  an  inexperienced 
man.  For  instance,  ask  a  carpenter  how  he  knows  that  he 
is  sawing  a  board  straight,  and  he  will  be  unable  to  tell  you. 
Nevertheless,  he  has  acquired  a  peculiar  sense  of  touch,  or  such 
general  acuteness  of  the  senses,  that  he  knows  instantly  when 


anil  llun  it  slioiild  be  carefully  scraped  to  a  standard  surface 
plale.  This  Is  done  by  rubbing  the  face  of  tlie  lap  on  the 
standard  surface  plate  and  scraping  down  the  high  spots  until 
a  perfect  plane  surface  Is  obtained.  If  a  standard  surface 
plate  Is  not  at  hand,  a  lap  can  be  made  level  by  using  three 
laps  that  are  nicely  planed  and  used  alternately  as  follows. 
We  will  number  the  laps  Nos.  1,  2,  and  3.  Now,  rub  No.  1  and 
No.  2  together,  and  scrape  the  liigh  spots  until  they  lit.  Tlien 
introduce  No.  3  and  scrape  it  down  to  fit  No.  2,  and  then  to 
lit  No.  1,  and  so  on.  The  third  lap  eliminates  the  error  that 
might  follow  if  only  two  laijs  were  used.  For  example.  It  is 
possible  to  fit  two  plates  accurately  together  without  making 
them  plane  surfaces,  one  becoming  concave  and  the  other 
convex.  The  third  lap  absolutely  prevents  this  and  produces 
a  perfect  plane  surface  if  time  and  patience  hold  out.     11  is  a 
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Fig.  1.    Back  of  Standard  Flat  Lap,  showing  Ritibed  Construction. 


Fig.  2.    Scraping  Down  the  High  Spots. 


Fig.  3.    Charging  the  Lap,  using  a  Hardened  Steel  Block. 

the  saw  starts  to  "run  out."  His  mind  and  arm  automatically, 
as  it  were,  return  the  saw  to  a  straight  line  without  missing 
a  stroke.  It  is  the  same  way  with  a  die-maker.  He  can  file 
a  die,  looking  only  at  the  surface  line,  and  can  detect  the 
instant  when  his  file  "rocks"  from  a  straight  line.  He  will 
tell  you  that  he  "feels"  it,  but  is  unable  to  define  what  the 
sensation  is.  Likewise  I  am  unable  to  explain  some  of  the 
finer  points  in  the  art  of  lapping,  and  I  will  simply  point  out 
those  which  are  fundamental,  and  which  must  be  acquired 
first  by  the  workman  unaccustomed  to  such  operations.  He 
must  acquire  the  refinements  by  practice  and  experience. 
A  Perfect  Lap  Required  for  Perfect  Lapping. 
The  first  requisite  of  perfect  lapping  is  a  perfect  lap,  and 
right  here  is  where  the  novice  will  make  his  first  mistake,  that 
Is,  in  the  preparation  of  the  lap.  To  make  a  surface  lap,  it 
should  be  carefully  planed,  strains  due  to  clamps  being  avoided, 

•  Si'C  Machi.nkuv,    Miiy,    lon-l:    .\    Few    .SiiKKi'stloiis   in   'I'liol  iiiMklnR. 
T  .\<ldrose  :  (Jreut  lianlngton,  Mass. 


Fig.  4.    Lapping  a  Gage. 

slow  operation,  but  not  so  slow  as  trying  to  lap  a  piece  true 
with  a  lap  that  is  not  true. 

The  Objection  to  Ground  Laps. 
The  laps  may  be  ground  together  instead  of  scraping,  but 
the  writer  prefers  the  scraping  process,  as  it  is  easy  to  see 
when  the  job  is  done.  It  is  also  better  to  scrape  them,  because 
it  is  quicker  than  attempting  to  grind  them  level  with  the 
fine  grade  of  emery  that  is  required  for  nice  lapping,  and  it 
must  be  remembered  that  when  ground  together  (he  laps  are 
already  charped.  Hence,  the  necessity  of  using  a  fine  grade 
of  emery  if  they  are  ground  together. 

Using  a  Hand  Surface  Lap. 
Tlie  writer  prefers  a  cast  iron  lap.  Fig.  1,  thoroughly 
charged,  and  having  all  loose  emery  washed  off  with  gasoline. 
When  lapping,  llie  surface  is  preferably  kept  moist  willi  kero- 
sene, althougli  gasoline  causes  the  lap  to  cut  n  tritle  faster. 
II   evaporates  so  rapidly,  however,  that  tlio  lap  soon  lieeomes 
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dry>  and  the  surface  caked  and  glossy  in  spots.  When  in  this 
condition,  a  lap  will  not  produce  true  worlt.  The  lap  should 
be  employed  so  as  to  utilize  every  available  part  of  its  sur- 
face. Gently  push  the  work  all  around  on  its  surface,  and 
try  not  to  make  two  consecutive  trips  over  the  same  place 
on  the  lap. 

Do  not  add  a  fresh  supply  of  loose  emery  to  a  lap,  as  is  fre- 
quently   done,    because   the   work   will    roll   around   on   these 


Pig.  5.    Vievr  of  Machine  Viae,  sho^^'ing  how  a  Gage  is  Clamped 
■without  Springing  it. 

small  particles,  which  will  keep  it  from  good  contact  with  the 
lap,  causing  poor  results  to  follow.  If  a  lap  is  thoroughly 
charged  at  the  beginning,  and  is  not  crowded  too  hard,  and 
is  kept  well  moistened,  it  will  carry  all  the  abrasive  that  is 
required  for  a  long  time.  This  is  evident,  upon  reflection,  for 
if  a  lap  is  completely  charged  to  begin  with,  no  more  emery 
can  be  forced  into  it.  The  pressure  on  the  work  should  only 
be  sufficient  to  insure  constant  contact.  The  lap  can  he  made 
to  cut  only  so  fast,  and  if  excessive  pressure  Is  applied,  it  will 
become  "stripped"  in  places,  which  means  that  the  emery 
which  was  imbedded  in  the  lap  has  become  dislodged,  thus 
making  an  uneven  surface  on  the  lap. 

Causes  of  Scratches-Grading  Emery. 
The  causes  for  scratches  are  as  follows:     Loose  emery  on 
the  lap;   too  much  pressure  on  the  work  which  dislodges  the 
charged  emery;  and  what  is,  perhaps,  the  greatest  cause,  poorly 


Fig.  6.    Truing  the  Lap  with  a  Tool  held  in  the  Vise. 

graded  emery.  To  produce  a  surface  having  a  high  polish 
free  from  scratches,  the  lap  should  be  charged  with  emery  or 
other  abrasive  that  is  very  fine.  The  so-called  "wash  flour 
emery,"  sold  commercially,  is  generally  too  uneven  in  grade. 
I  would  advise  all  those  who  have  considerable  high  class 
lapping  to  do  to  grade  their  own  emery  in  the  following  man- 
ner: A  quantity  of  flour  emery  is  placed  in  a  heavy  cloth  bag. 


and  the  bag  gently  tapped.  The  finest  emery  will  work 
through  first,  and  should  be  caught  on  a  piece  of  paper.  When 
sufl^cient  emery  is  thus  obtained  it  is  placed  in  a  dish  of 
lard  or  sperm  oil.  The  largest  particles  of  emery  will  rapidly 
sink  to  the  bottom,  and  in  about  one  hour  the  oil  should  be 
poured  into  another  dish,  care  being  exercised  that  the  sedi- 
ment at  the  bottom  of  the  dish  is  not  disturbed.  The  oil  is 
now  allowed  to  stand  for  several  hours,  say  over  night,  and 
then  is  decanted  again,  and  so  on,  until  the  desired  grade  of 
abrasive  is  obtained. 

For  the  information  of  those  not  well  acquainted  with 
grading  abrasives,  it  may  be  said  that  the  grade  of  diamond 
dust  known  as  "ungraded"  is  obtained  in  about  five  minutes, 
while  it  requires  about  three  weeks  to  obtain  the  grade  known 
as  No.  5,  which  is  very  fine.  But,  even  at  the  end  of  three 
weeks  there  still  will  be  small  particles  in  the  oil  that  have 
not  settled,  due  to  the  viscosity  of  the  oil. 

To  lap  true  and  free  from  scratches,  one  must  have  skill 
and  be  thoroughly  conversant  with  the  peculiar  sounds, 
touches,  and  motions  spoken  of  above.  For  a  high  polish  on 
work,  a  rapid  motion  and  slight  pressure  are  necessary  for 
success.  It  is  also  necessary  that  the  lap  is  properly  charged 
with  properly  graded  abrasive. 

Lapping-  Gage  Jaws. 
Fig.  4  shows  the  best  method  that  has  come  to  the  writer's 
notice  for  lapping  the  jaws  of  gages.    The  lap  is  made  of  cast 
iron  and   is  relieved  as  shown,  leaving  only  a  thin  edge  or 


Fig.  7.    Charging  the  Lap  with  a  Roller. 

flange  on  each  side  to  bear  against  the  jaws.  As  the  machine 
table  is  worked  back  and  forth,  the  lap  passes  over  the  entire 
surface  of  the  jaw,  grinding  it  down  in  the  same  manner  as 
would  be  done  with  a  cup  emery  wheel.  Care  must  be  taken 
to  clamp  the  gage  in  the  vise  so  as  not  to  spring  it.  Fig.  5 
illustrates  an  approved  method  for  holding  a  gage  so  that  the 
vise  jaws  will  not  deflect  it.  Should  the  gage  be  sprung,  it  is 
clamped  at  the  center  only,  leaving  the  ends  free.  Snap  gages 
are  now  mostly  made  of  machinery  steel  and  pack-hardened. 
Made  in  this  way  they  do  not  change  much,  as  the  interior 
of  the  gage  is  left  soft,  and  whatever  change  occurs  can  be 
easily  remedied,  but  in  any  case  the  method  illustrated  is  the 
safest  one  to  follow,  for  it  leaves  no  doubt  as  to  the  gage  being 
held  free  from  spring  during  the  lapping  operation. 

A  lap  should  be  turned  on  the  arbor  on  which  it  is  to  be 
used,  for  it  is  almost  impossible  to  put  a  lap  back  on  an  arbor 
after  It  has  been  removed,  and  have  it  run  true.  Therefore, 
the  lap  should  be  recessed  quite  deeply,  as  shown,  to  allow 
for  truing  up  each  time  the  lap  is  placed  on  the  arbor.  Per- 
haps when  the  lap  is  mounted  on  an  arbor  in  the  milling 
machine,  it  will  be  found  to  run  out  not  more  than  0.001  inch, 
but  that  means  that  it  is  touching  the  work  in  only  one  spot, 
and  the  result  can  be  hardly  better  than  if  a  fly-cutter  was 
used  for  a  lap.  Fig.  6  shows  the  operation  of  truing  the  lap. 
A  keen  cutting  tool  is  clamped  in  the  vise  and  in  this  way 
the  lap  can  be  trued  as  nicely  as  though  it  were  done  in  the 
lathe.    In  fact,  it  is  superior,  for  there  is  absolutely  no  change 
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111  tho  allKiiiueiit  of  the  lap  with  the  work  s|)liulle  after  It  Is 
turned,  which  might  easily  happen  shoulil  it  bo  turned  In 
the  lathe  luul  then  niounlrd  in  the  milling  maclunc  spindle. 
With  a  perl'oetly  true  lap  a  perfect  contact  between  the  lap 
and  gage  Is  insured  for  its  entire  circumference.  Both  sides 
of  the  lap  should  be  turned  at  the  same  setting  on  the  arbor. 

Fig.  7  shows  the  operation  of  charging  a  circular  lap,  using 
a  roller  mounted  In  a  suitable  handle  for  the  purpose.  The 
emery  is  rolled  in  under  moderate  pressure.  It  is  good  prac- 
tice to  make  the  roller  of  hardened  steel,  and  after  charging 
the  lap,  all  the  surface  emery  should  be  thorout;hly  washed  oft. 

The  next  step  is  to  square  up  the  jaws  of  the  gage.  Do  not 
depend  on  the  zero  marks  of  the  vise.  The  jaws  of  the  gage 
may  have  sprung  a  little  in  hardening,  and  if  the  zero  marks 
of  the  vise  are' depended  upon  to  square  the  work,  there  pos- 
sibly will  not  be  sufficient  stock  on  the  jaws  to  clean  ub. 
Be  very  careful  to  set  the  gage  by  the  surface  of  the  jaws 
and  to  clamp  it  in  the  vise  as  previously  noted,  so  that  it  is 
under  no  pressure  tending  to  spring  it  out  of  shape. 

Importance  of  the  Sound  Magnifier  in  Machine  Lapping. 

When  employing  a  power-actuated  lap,  the  little  instrument 
shown  in  Fig.  8  is  useful  in  determining  the  instant  when 
the  lap  touches  the  work.  By  placing  the  forked  end  on  the 
work  and  the  wooden  part  to  the  ear,  the  sound  is  greatly 
magnified,  and  it  makes  it  much  easier  to  determine  the  pre- 
cise point  of  initial  contact.  If  one  depends  upon  the  naked 
ear  to  tell  when  the  lap  touches  the  work,  he  is  liable  to  crowd 
the  lap  too  much,  and  scratch  the  work  or  strip  the  lap.  With 
this  instrument  the  mechanic  will  know  the  instant  the  lap 
just  touches  the  work,  and  this  is  the  position  where  its  work 
should  be  done.  In  short,  the  lap  should  not  work  under 
any  appreciable  pressure,  but  should  simply  touch  the  work. 
Hence  the  desirability  of  some  means  of  magnifying  the  sound 
and  not  depending  on  the  naked  ear. 
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Fig.  8.    Sound  Magnifier. 

The  workman  should  avoid  the  custom  of  adding  a  fresh 
supply  of  abrasive  to  the  lap,  as  it  is  not  only  injurious  to 
the  character  of  the  product,  but  it  naturally  increases  the 
time  required  for  lapping.  To  illustrate  the  action,  suppose 
that  an  arbor  is  to  be  ground  in  a  grinding  machine,  and 
that  it  is  belted  so  that  it  runs  with  a  wheel  at  the  same 
speed.  The  consequence  will  be  that  no  grinding  action  could 
take  place,  as  there  would  be  no  difference  in  motion.  The 
condition  is  very  similar  when  loose  emery  is  placed  on  a 
surface  lap.  The  emery  simply  rolls  around  between  the  work 
and  the  wheel,  and  occasionally  a  piece  of  emery  is  imbedded 
in  the  lap  long  enough  to  scratch  the  work.  While  it  may 
look  as  though  the  lap  was  cutting  much  faster,  the  truth  is 
that  it  cuts  slower  and  produces  poor  work. 

In  lapping  jaws,  some  workmen  rough  lap,  and  then  finish 
by  hand,  but  a  better  job  will  result  when  finished  in  the 
machine.  I  consider  that  it  is  poor  practice  to  rough  lap  a 
gage,  using  a  coarse  grade  of  emery,  and  then  wash  the  lap 
and  smear  it  with  fine  emery.  Of  course  the  lap  is  already 
charged  with  a  grade  of  emery  last  used,  and  the  act  of 
putting  on  a  supply  of  fine  emery  on  the  lap  will  not  produce 
as  good  a  surface  as  if  the  gage  were  finished  without  the 
fresh  supply  of  emery,  though  the  latter  Is  of  a  finer  grade. 

In  the  above  remarks  I  have  attempted  to  give  some  idea 
of  the  precautions  (hat  should  be  observed  in  lapping  accurate 
work,  but  any  practical  tool-maker  will  know  that  I  have  left 
out  many  of  the  minor  points  which  are  necessary  for  the 
best  work  and  which  are  properly  regarded  as  refinements  of 
the  art.  It  is  imiiracticable,  however,  to  e.xplaln  them  in  an 
article  for  the  reasons  enumerated  In  the  beginning.  Expe- 
rience alone  will  give  the  workman  the  fine  touches  that  are 
necessary  for  producing  the  highest  grade  of  work. 


THEIR  CAUSES  AND  THE  MEANS  OF  AVOIDING  THEM. 

Ifl.  KISTINOEB.t 

In  our  modern  high  speed  steam  and  gas  engines,  turbines 
and  the  like,  hot  bearings  are  of  more  frequent  occurrence 
than  is  generally  supposed.  Very  often  a  new  plant,  just  put 
into  service,  h:is  to  be  shut  down  on  this  account.  It  not 
infrequently  happens  that  the  engine  which  has  run  "hot"  la 
one  of  several,  identical  in  design  and  construction,  the  bear- 
ings in   the   others  having  operated  without   trouble.     Appar- 


Fig.  1.    One-piece  Bearing:  Babbitt  just  Poured.    Both  SheU  and  Babbitt 
at  the  Solidifying  Temperature. 

ently  there  is  no  cause  for  this  particular  engine  to  give 
trouble,  but  in  order  to  remove  the  difficulty,  various  makes  of 
babbitt  metals  and  bronzes  are  tried,  sometimes  with  good 
results,  sometimes  without.  Again,  it  occurs  that  a  machine 
or  engine  operates  at  the  beginning  with  perfect  satisfaction, 
but  after  a  time  one  or  more  of  the  bearings  begin  to  run 
"warm,"  and  finally  "hot,"  so  that  relining  becomes  necessary. 
As  a  general  rule  it  is  then  simply  accepted  as  a  fact  that  the 
bearings  "ran  hot";  seldom  does  any  one  think  it  worth  while 
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Fig.  2      Same  Bearing  as  shown  in  Fig.  1  Cooled  Down  to  Normal 
Temperature. 

to  seek  out  the  fundamental  causes  for  the  trouble.  That 
there  is  always  the  element  of  doubt,  in  regard  to  bearings, 
is  evidenced  by  the  fact  that  our  modern  engine  builders  usu- 
ally deliver  an  extra  set  of  bearings  with  the  .engine,  so  that, 
in  the  event  of  trouble,  a  new  set  is  at  hand.  The  following 
may  be  of  some  assistance  towards  discovering  and  eliminat- 
ing. In  a  scientific  manner,  and  along  technical  and  metal- 
lurgical lines,  the  real  causes  of  hot  bearings. 


•See  Machinebv,  May.  1905,  Oil  Grooves  and  Bcarlnga:  Docoml)cr, 
tOOO,  January  and  Febriinry,  l'.)07,  Tlie  Design  of  HearlnKs. 

t  Mechanical  Knglneer,  American  Glyco  Metal  Co.,  Clitoago,  111. 
(.Tos(|ili  T.   UyersQii  &  Son,  22  Milwaukee  Ave.,  Chicago,   111.,  general 
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Investigation  will  sbow  that  the  main  reasons  for  hot  bear- 
ings are: 

I, — Shrinkage  or  contraction  of  the  babbitt. 

2. — Shrinkage  strains  set  up  in  the  babbitt  metal  liner  by 
the  unequal  distribution  of  the  babbitt  metal  over  the  shell. 

visible  sbtmiiage 

magnified  f 

1 1 1 — rfi — • 


I  ^original  length  of  Babbit 


i    I 


1  miuus  cootractiou 
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Pig.  3.    Babbitt  Bearing  \^thout  Dove-taUed  Grooves  or  other 
Retaining  Device. 

3. — A  lack  of  contact  between  the  babbitt  metal  liner  and 
the  cast  iron  or  cast  steel  shell. 

4. — The  lubricant  becomes  partially  deflected  into  the  wrong 
place. 

Shrinkage  or  Contraction  of  the  Babbitt. 

a.  Shrinkage  in  a  diametral  direction  As  an  illustration 
of  this  point,  one  may  take  the  simple  example  of  an  iron  ball 
and  ring.  If  this  ball,  when  cold,  w-ill  just  pass  through  an 
iron  ring,  it  will  not  do  so  when  somewhat  heated  and  ex- 
panded.    After    cooling    down,    however,    it    will    again    pass 


Fig.  4.    Same  Bearing  as  shown  in  Pig.  3,  but  with  Dove-tailed  Grooves. 
Visible  Shrinkage  Prevented,  but  Shrinkage  Strains  Produced 

through  the  ring.  A  similar  action  takes  place  in  a  bearing. 
In  Fig.  1,  of  the  accompanying  illustrations,  the  babbitt 
liner  may  be  considered  to  have  been  just  poured  in,  and  the 
metal  to  be  still  liquid.  At  the  exact  solidifying  point  the 
babbitt  will  have  filled  all  the  interstices  and  be  in  good  con- 
tact with  the  cast  iron  or  cast  steel  shell,  provided  the  babbitt 
itself  has  sufficient  fluidity  to  enable  it  to  penetrate  the 
smallest  spaces.  From  this  solidifying  point  on,  the  babbitt 
will  contract  according  to  its  coefficient  of  contraction.  Now, 
if  the  coefficient  of  contraction  of  the  babbitt  were  the  same 
as  that  of  the  material  out  of  which  the  shell  is  made  (usually 
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Fig.  5.    muatration  of  Shrinkage  Strains  produced  by  Unequal  Distribution 
of  Babbitt  Metal. 

cast  iron  or  cast  steel),  and  provided  that  the  shell  had  ac- 
quired the  same  temperature  as  the  babbitt,  the  shell  and  the 
babbitt  liner  would  then  contract  equally,  and  a  fairly  good 
contact  would  result,  and  there  would  be  nothing  to  set  up 
counter  strains  during  shrinkage.  But,  as  the  coefficient  of 
contraction  of  almost  all  babbitt  metals  is  approximately  two 
to  three  times  higher  than  that  of  cast  iron  or  cast  steel,  a 
shrinkage  6r  loosening  of  the  babbitt  liner  from  the  shell  must 
absolutely  take  place  after  the  solidifying  point  of  the  babbitt 
is  reached.     Fig.  2  shows  this  contraction  as  it  would  appear 


if  magnified.  The  fact  that  most  bearings  are  "split"  does 
not,  of  course,  change  this  result.  If  the  babbitt  is  secured 
in  the  shell  bj'  means  of  dove-tailed  grooves,  or  other  anchor- 
ing devices,  so  that  the  actual  visible  contraction  from  the 
shell  is  lessened  or  minimized,  then  an  unavoidable  conse- 
quence of  these  grooves  or  other  devices  is  shrinkage  strains, 
set  up  while  the  babbitt  cools  down,  as  explained  further  on. 

b.  Shrinkage  in  an  axial  direction.  With  regard  to  shrink- 
age in  the  axial  direction,  it  may  be  observed  that  the  same 
results  take  place.  Fig.  3  Illustrates  how  the  babbitt  metal 
shrinks  in  a  cast  Iron  or  cast  steel  shell  in  the  axial  direction, 
when  there  is  no  anchoring  device  employed.     In  Fig.  4  may 
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Pig.  6.    Penetration  of  Oil  between  Shell  and  Liner. 

be  seen  the  old-fashioned  dove-tailed  groove  construction,  pro- 
hibiting an  actual  visible  shrinkage,  but  causing  shrinkage 
strains. 

Shrinkage  Strains  Produced  by  an  Unequal  Distribution  of 
Babbitt  Metal  Liner. 

By  referring  to  Fig.  5  it  will  be  observed  that  the  babbitt 
metal  at  oo  is  about  twice  as  thick  as  at  &6.  The  consequence 
is  that,  as  the  solidifyin.g  time  of  the  greater  mass  aa  is 
longer  than  that  of  the  smaller  mass  66,  shrinkage  strains  are 
set  up  throughout  the  babbitt  liner,  which  loosen  it  from  the 
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Fig.  7.    Main  Shaft  Glyco  Bearing  for  Large  Gas  Engine.  Before  and 
After  Babbitting. 

shell  and  have  the  tendency,  in  combination  with  the  regular 
working  pressures  and  shocks,  to  produce  minute  cracks  in 
the  liner. 

Lack  of  Contact  betw^een  Liner  and  Shell. 
In  a  bearing  shell,  some  parts  of  the  liner  are  in  close  con- 
tact with  the  shell,  as  a  result  of  careful  pouring  and  the  use 
of  a  properly-made  babbitt  metal,  while  other  parts  of  the 
liner  will  not  be  in  good  contact  with  the  shell,  by  reason  of 
shrinkage  and  the  formation  of  air  bubbles  and  oxide  gases, 
which  latter  are  especially  liable  to  be  formed  in  babbitts 
containing  copper.  With  the  idea  of  filling  up  the  hollow 
spaces  between  liner  and  shell,  it  is  a  quite  general  American 
practice,  and  an  English  one  also,  to  peen  or  hammer  the 
babbitt  liner.  The  advisability  of  this  treatment  is,  however, 
very  questionable.     By  the  peening  process  the  air  will  simply 
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be  (liivtn  from  one  point  to  nnother,  and  be  forced  into 
places  whero  at  tirsi  a  good  contact  existed,  thus  destroyinK  it. 
To  secure  a  peimanent  and  intimate  contact  botweou  liner 
and  shell  by  neoninS' iw  impossible,  on  account  of  the  elasticity 
of  tile  liner  material.  When  the  liammer  strilies  the  metal,  a 
contact  may  bo  formed,  but  as  soon  as  the  force  of  the  blow 
Is  gone,  the  metal  will  spring  away  more  or  less  by  reason 
of    its    elasticity.      Furthermore,    the    hal)bitt    metal    liecomes 


Fig.  8.    Ordinary  Babbitt  Bearing  Shell,  showing  Dove-tailed 
Anchoring  Grooves 

more  brittle  by  peening,  and  its  strength  diminished;  this 
has  been  proved  by  a  number  of  tests  made  by  the  writer. 
Peening,  unless  performed  with  the  utmost  precaution,  also 
produces  minute  cracivs  in  the  structure  of  the  babbitt,  which 
will  constantly  be  enlarged  by  the  regular  worlvlng  pressures. 
For  these  reasons,  European  continental  practice  has  now 
practically    abandoned    the    peening   of    babbitt   metal    liners. 


varying  atmosjilieric  temperalure,  the  difference  between  the 
actual  bearing  temperature  and  the  room  temperature  was 
taken  as  the  basis  of  each,  and  in  the  former  case,  the  result 
was  60'  degrees  P.  while  in  the  latter  85  degrees  F.  When 
such  differences  are  obtained  in  a  testing  machine,  under  the 
best  operating  conditions,  how  much  worse  must  be  the  in- 
fluence of  the  slightest  lack  of  contact  under  usual  working 
conditions,  such  as  we  have  them  in  steam  engines,  air  com- 
pressors, pumps,  gas  engines,  etc.! 

Summing  up  llie  foregoing  we  may  say  that  in  most  cases 
the  direct  causes  of  hot  bearings  are:  A  laclt  of  contact  be- 
tween liner  and  shell  caused,  first,  by  shrinkage  and  careless 
treatment  of  the  babbitt,  and  second,  by  shrinkage  strains 
produced  by  an  unequal  distribution  of  the  liner  masses  over 
the  shell;  the  formation  of  an  isolating  oil  film,  together  with 
its  consequences;  cracks  or  breakages  in  the  liner  produced 
as  explained.  The  means  of  avoiding  these  trouliles,  and  the 
principles  of  a  good  and  safe  bearing  construction,  must  con- 
sequently be  an  absolutely  intimate  and  homogeneous  contact 
between  liner  and  shell;  an  equal  distribution  of  the  liner 
over  the  shell;  and  a  strengthening  of  the  liner  against  the 
shocks  and  working  pressures.  If  these  conditions  are  faith- 
fully carried  out,  many  troubles  and  much  expense  may  be 
avoided. 

Skeleton  Bearings. 

The  employment  of  the  skeleton-bearing  construction  is  a 
means   for    overcoming   the   foregoing   difficulties.     This    is   a 


Fig.  9.    Glyco  Bearings  of  the  Plain  and 

Therefore,  in  spite  of  good  pouring,  or  peening,  or  dove-tailed 
grooves  and  other  similar  anchoring  devices,  the  liners  are  in 
a  greater  or  less  degree  loose  in  the  shells. 

The  Lubricant  Penetrating  the  Hollow  Spaces. 

When  these  bearings  go  into  service,  the  hollow  spaces  be- 
tween the  liner  and  shell  will  gradually  become  impregnated 
with  an  oil  film,  from  the  lubricant  employed,  as  shown  in 
Fig.  6.  Now,  the  coefficient  of  heat-conductivity  of  oil  is  only 
about  l/200th  of  that  of  an  ordinary  babbitt  metal,  or  of  cast 
iron.  Therefore  the  warmth  created  in  the  liner  by  the 
working  friction  will  not  be  conducted  away  to  the  shell,  and 
thence  to  the  engine  frame,  as  quickly  as  though  an  intimate 
<"ontact  existed  between  shell  and  liner.  The  result  is  that 
the  bearing  readily  becomes  hot,  because  the  babbitt  metal 
liner  retains,  instead  of  throwing  off,  the  heat.  The  regular 
working  pressure  also  sets  up  an  hydraulic  pressure  in  the  oil 
filra,  between  the  shell  and  the  liner,  which  tends  to  produce 
breakages  and  cracks  in  the  liner,  as  may  sometimes  be  ob- 
seVved  when  removing  bearings  from  gas  engines,  pumping 
engines  and  the  like,  subject  to  high  pressures  and  shocks. 
A  consequence  of  shocks  is  also  that  a  liner  which  is 
somewhat  loose  will  l)eeonie  distorted  and  "work";  this 
"working"  produces  additional  friction  and  increased  tempera- 
tures. All  the  facts  mentioned  above  tend  toward  the  one  re- 
sult, viz:  the  increasing  of  temperature  in  the  bearings,  even 
to  the  extent  of  melting  down  the  babbitt  liner. 

From  various  tests  made  by  the  writer,  (he  results  of  one 
may  be  given  here.  A  bearing  with  a  perfect  contact  between 
liner  and  shell  was  tested  under  a  constant  load  of  400  pounds 
Tier  square  inch  and  a  constant  sliding  speed  of  480  feet  per 
niiiiiite.  The  same  bearing  was  again  tested  under  the  same 
conditions,  but  with  the  liner  not  in  intimate  contact  with 
»he  shell.     As  the  tests  were  necessarily  made  under  a  slightly 


Oil  Ring  Type.  Before  and  After  Babbitting. 

bearing  construction  which  has  been  used,  and  favorably  com- 
mented upon,  by  European  engineers,  for  several  years  past, 
and  which  is  now  being  widely  adopted  by  leading  manufac- 
turers of  high  speed  and  high  pressure  engines.  In  Fig.  7  is 
reproduced  a  main-shaft  bearing  of  a  large  gas  engine,  con- 
structed by  a  leading  American  manufacturer.,  The  bearing 
is  lined  with  Glyco  bearing  metal  and  the  skeleton  construc- 
tion mentioned.  The  dimensions  of  the  bearings  are  S'j  x  15% 
inches.  The  skeleton  consists  of  a  No.  10  gage,  soft  steel  per- 
forated plate,  thoroughly  cleansed  and  tinned.     The  skeleton 
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Fig.  lO.    Large  Bearing  Shell  and  Olyco  Liner. 

is  then  fastened  to  the  cast  iron  bearing  shell  by  means  of 
5/16  inch  countersunk  screws.  Glyco  metal  is  then  cast  in 
and  around  it  and  fuses  or  solders  together  with  the  tinned 
skeleton.  The  skeleton  being  tightly  pressed  against,  and 
fastened  to,  the  shell  by  the  countersunk  screws,  the  whole 
forms  one  solid  and  homogeneous  mass,  consisting  of  shell, 
skeleton  and  babbitt,  all  in  intimate  contact.  On  account  of 
the  large  number  of  small  perforations  In  the  skeleton,  the 
Glyco  metal  is  distributed  uniformly  over  the  whole  surface 
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of  the  bearing  shell,  and  shrinkage  strains  and  hollow  spaces 
are  thus  avoided.  Peening  is  done  away  with,  and  further- 
more, the  strong,  soft  steel  skeleton  strengthens  and  supports 
the  Glyco  liner,  just  as  iron  does  concrete,  in  our  modern 
building  construction,  so  that  even  the  heaviest  shocks  will 
not  break  the  Glyco  liner.  The  skeleton  thus  not  only  pre- 
vents, in  general,  the  breakage  mentioned  above,  but  also  gives 
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Poorinff  of  the  CL  shell  and  fastening 
of  the  Skeleton  done  in  one  operation. 
The  Skeleton  and  shell  leave  the 
foundry  ready  to  line. 


1  Skeleton  of  Ko.10  Gage 
I  perforated  and  tinned. 
I  Soft  Steel  Sheet. 


Cast  Iron  or  Cast  bteel 

Mathinery.  JV.  F. 

Fig.  11.    Glyco  Skeleton  Cast  Integrally  -with  the  SheU. 

such  Strength  to  the  babbitt  liner  that  its  thickness  may  be  re- 
duced, and  economies  as  high  as  50  per  cent  and  more  are 
reported. 

On  first  sight  the  employment  of  a  per- 
forated skeleton  sheet  might  seem  to  be  a 
complication  of  construction,  entailing  ad- 
ditional expense,  but  quite  apart  from  the  , 
saving  by  a  reduction  in  thickness  of  the 
liner,  the  economies  graphically  illustrated 
in  Figs.  8,  9  and  10  would  offset  any  such 
expense,  and  may  be  explained  as  follows. 
Fig.  8  shows  a  bearing  shell  with  dove- 
tailed anchoring  grooves;  Figs.  9  and  10 
show  bearing  shells,  as  designed  for  skele- 
ton construction.  The  simplicity  of  the 
casting  in  the  latter  case,  as  compared 
with  the  former,  is  readily  observed.  The 
pattern  for  the  former  necessitates  core- 
prints  and  the  employment  of  core  boxes. 
The  pattern  for  the  latter  is  perfectly  plain, 
not  requiring  core-prints  or  core  boxes,  and 
the  molding  may  be  accomplished  quickly. 
Vv'hen  the  casting  is  made,  the  time-con- 
suming process  of  cleaning  or  chiselling 
out  dove-tailed  grooves  is  also  eliminated. 

Another  Simple  Method  of  Fastening  in 
the  Skeletons. 
Another  method  of  securing  the  skeleton 
to  the  shell,  as  shown  in  Fig.  11,  is  em- 
ployed with  much  success.  Here  the 
skeleton  is  integrally  cast  with  the  cast 
iron  or  cast  steel  shell,  the  skeleton  hav- 
ing flanges  which  are  cast  into  the  flanges 
of  the  shell.  In  molding,  the  skeleton  is 
put  in  the  sand  with  the  pattern.  The  per- 
forations of  the  face  of  the  skeleton  are  of 
course  filled  with  sand,  so  that  they  may 
be  left  free.  The  skeleton  cast  integrally 
in  this  manner  then  fulfills  its  purpose,  the 
same  as  when  screwed  in,  and  obviates  the 
use  of  screws.  The  skeleton  construction 
lias  been  on  the  market  in  Europe  for  sev- 
eral years,  and  is  patented  in  all  countries. 


CRANE  SIXTEEN-SPINDLE  DRILL. 

The  multiple-spindle  drill  shown  in  Fig.  1  is  an  interesting 
special  machine  designed  and  built  by  the  Crane  Co..  Chicago, 
111.,  for  use  in  its  manufacturing  plant.  It  has  16  spindles, 
each  driven  by  an  independent  motor;  and  still  another  inde- 
pendent motor  is  provided  for  the  feed  motion,  thus  giving 
the  machine  the  unique  distinction  of  having  seventeen  motors 
in  all.  But  this  is  not,  by  any  means,  the  only  radical  depart- 
ure from  the  conventional  forms  of  multiple-spindle  drills. 
The  machine  was  designed  with  the  view  of  making  each 
spindle  produce  to  the  full  capacity  possible  with  high-speed 
drills,  and  to  be  readily  changed  to  any  possible  grouping 
of  holes  within  its  range.  To  facilitate  changes,  each  motor 
and  its  drill  spindle  mechanism  is  mounted  on  an  independent 
frame  or  base,  which  is  not  clamped  down  at  all,  but  which 
depends  on  its  weight  and  an  over-hanging  circular  plate 
(for  taking  the  upward  thrust)  to  keep  it  in  any  set  posi- 
tion. 

The  frames  carrying  the  motors  and  drills  rest  upon  a  large 
circular  plate  A,  Fig.  2,  about  11  feet  diameter.  This  plate 
is  supported  by  two  columns  or  uprights  forming  the  frame 
of  the  machine.  The  raising  of  the  motor  and  drill  spindle 
frames  by  the  upward  thrust  of  the  drills  is  prevented  by  the 
top  plate  B,  which  covers  the  range  of  lateral  movement  of 


In  a  consular  report  we  find  a  note  which  throws  some 
light  upon  the  fact  that  it  is  not  always  the  best  business 
principle  to  appoint  general  agents  in  Europe,  and  then  refuse 
to  do  business  directly.  The  consul  in  question  received  a 
letter  from  a  French  dealer  who  stated,  in  substance:  "I 
want  's  goods,  but  they  have  a  general  agent  at  Lon- 
don, who  has  appointed  Mr.  his  general  agent  in  Paris, 

who  in  turn  has  appointed  Mr.  his  agent  in  Lyon,  and 

I  have  to  pay  all  these  people  their  commissions  before  I  can 
commence  to  think  of  my  own." 


Fig.  1.    Crane  16-sp'Jidle  Drill,  driven  by  Seventeen  Variable  Speed  Motors. 

the  drills.  It  is  suggested  by  the  designing  engineer  that  the 
plate  B  might  be  magnetized  to  hold  the  drills  more  firmly 
in  place,  but  it  has  not  been  necessary  to  resort  to  any  such 
expedient  with  the  machine  now  in  use  in  the  Crane  Co.'s 
shops.  Thus  it  is  apparent  that  all  adjustments  of  this 
machine  necessary  to  change  for  different  classes  of  work 
are  made  without  the  use  of  wrenches,  drifts  or  any  sort  of 
tool  whatever.  Only  the  hands  of  the  operator  are  necessary. 
The  motor  bases  are  provided  with  small  bearing  wheels  to 
facilitate  these  changes. 

The  drills  may  be  set  all  to  the  same  level  in  a  few  seconds 
simply  by  loosening  the  clamping  nuts  (see  Fig.  1),  holding 
the  drill  spindle  guides.     The  drill  spindles  can  be  adjusted 
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to  tlio  iiiiiiiiiuuM  ilisl;uu'o  of  ;iis  iiu'lu's  lutwcrii  I'l'iitors  and 
to  a  ciri'lo  of  Sti  Inches  niaximuni  flianictci-.  The  maximum 
size  drill  that  can  be  used  Is  I^h  inch  diameter. 

Each  drill  spindle  is  driven  tluough  a  sleeve  coupling  con- 
necting the  motor  shaft  and  spindle  through  a  pair  of  special 
bevel  gears  and  a  universal  joint.  There  is  no  feed  rigging 
attached  to  the  drill  spindle,  the  work  table  being  fed  up 
to  the  drills  from  beneath.  The  table  upon  which  the  work 
rests  may  be  set  from  2Vj  to  50  inches  from  the  floor  and  the 
automatic  feed  covers  the  entire  range  of  movement.  The 
feed  is  driven  by  a  variable-speed  motor,  and  quick  traversing 


bolloni  of  Ihe  s])liKlle.  This  driver  is  inserted  with  tlio  drill, 
and  a  slight  backward  turn  prevents  it  from  falling  out,  and 
brings  it  up  against  the  feathers  In  the  sleeve.  A  spiral 
spring  is  provided  to  hold  the  driver  securely  in  place.  The 
upward  movement  of  the  drill,  due  to  thrust,  is  checked  by  a 
threaded  nut  fastened  adjustably  to  the  top  of  the  drill.  The 
thread  on  this  nut  and  the  internal  thread  of  the  sleeve  are 
interrupted  as  is  indicated  In  the  cross-section  views,  this 
being  done,  of  course,  to  save  time  when  removing  the  drills 
for  grinding  and  when  adjusting  them  downward  to  compen- 
sate for  the  shortening  due  to  wear. 


Fig.  2. 


Vortical  Section  of  Crane  16-8plndle  Drill,  showing:  Bearing  and  Thrust  Plates,  and  Motor 
and  Drill  Spindle  Connection. 


Pig.  S.    Details  of  the  Construction  of  Drill 
Spindle  Sleeve. 


movement  is  provided  in  both  directions  for  adjusting  the 
table  to  height.  The  table  is  pivoted  at  its  center  for  facili- 
tating changing  the  work.  While  a  piece  is  being  drilled  upon 
one  end,  the  other  end  projects  beyond  the  upright  frames 
where  it  is  convenient  for  the  operator  to  remove  one  just 
drilled  and  to  replace  it  with  another. 

The  twist  drills  used  are  without  the  usual  shank,  a  short 
threaded  end  being  ^rovided  instead.  They  are  made  24 
Inches  long  and  are  used  until  there  Is  only  2%  inches  remain- 
ing In  the  socket.  The  drills  are  not  driven  from  the  shank 
end.   but   by   a   driver   /).    Fig.   3,   fitting   in   the   flutes   at    the 


The  flexibility  of  the  arrangement  is  quite  apparent.     Any 

desired  groupings  within  the  capacity  of  the  machine  may  be 

obtained,  and  sjiindles  that  are  not  required  may  remain  idle, 

thereby   avoiding  needless   consumption   of  power.     Power  Is 

required  only  for  the  number  of  drills  in  use,  whether  it  be 

one,  two,  or  sixteen. 

*     •     * 

A  Chicago  company  lately  made  for  a  large  sawmill  a 
leather  belt  which  Is  supposed  to  be  the  largest  ever  manu- 
factured. It  is  7  feet  wide,  three  ply  In  thickness,  114  feet 
long,  and  weighs  2.S0O  pounds. 
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EBIK  OBERG. 

Taper  Reamers. 
Taper  reamers  are  used  for  reaming  holes  for  standard 
taper  pins,  holes  in  taper  sockets,  and,  of  course,  for  all  other 
cases  where  a  correct  tapered  hole  is  required.  In  some  cases 
roughing  taper  reamers  are  intended  merely  for  removing 
metal,  and  the  final  finish  of  the  work  is  of  minor  consider- 
ation. The  reamers  for  standard  taper  pin  holes  are  almost 
always  finishing  reamers,  whereas  for  reaming  taper  sockets, 
and  other  work  with  large  tapered  holes,  usually  both  rough- 


Har'ii'iery,  -V.  i'. 


Fig.  15.    Roughing  Taper  Reamer. 


Fig.  16.    Finishing  Taper  Reamer. 

Ing  and  finishing  reamers  are  employed.  The  roughing 
reamer  is  simply  intended  to  remove  enough  stock  so  that 
the  finishing  reamer  can  produce  a  smooth  hole,  true  to  size, 
without  being  exposed  to  excessive  wear,  and  thus  retain  its 
correct  size  so  much  the  longer. 

Roug-hing  Taper  Reamers. 

Roughing  taper   reamers,  such  as  used   for  reaming  Morse 

and  Brown  &  Sharpe  standard  taper  sockets  are  made  exactly 

like  the  finishing  reamers,  except  that  they  are  made  about 

0.010    inch    smaller    in    diameter,    and    are    provided    with    a 


Fig.  17.    Method  of  Mailing  Steep  Taper  Roughing  Reamer. 

special  groove  cut  like  a  thread  all  around  the  cutting  edges, 
as  shown  in  F'ig.  15.  This  thread  or  groove  breaks  up  the 
chip  in  the  same  manner  as  the  nicks  in  the  cutting  edges  of 
plain  milling  cutters.  The  thread  is  cut  left-hand,  with  a 
tool  similar  to  a  square  thread  tool,  but  with  the  corners 
slightly  rounded.  The  width  of  the  tool  should  vary  from 
about  1/32  inch  for  the  smallest  size  reamer  for  Morse  taper 
sockets,  to  3/32  inch  tor  the  largest  sizes.  The  depth  of  the 
groove  should  be  slightly  more  than  one-half  of  the  width 
of  the  tool.  After  being  hardened  and  drawn  to  a  tempera- 
ture of  370  degrees  F.,  the  roughing  reamer  should  be  ground 
with  a  somewhat  greater  clearance  than  the  finishing  reamer. 


3^=!) 


o: 


Fig.  18.    Step  Reamer. 

The  pitch  of  the  thread  should  be  from  one-fifth  inch  for 
the  smallest  sizes  of  roughing  taper  reamers  up  to  one-third 
inch  for  the  largest  sizes,  that  is,  there  will  be  from  three 
to  five  threads  per  inch,  according  to  size,  along  the  cutting 
edge. 

The  cutting  edges  of  roughing  taper  reamers  are  sometimes 
cut  spiral.  The  spiral,  or  properly  helix,  may  be  a  right-hand 
one  in  this  case  (on  hand  reamers,  as  mentioned  in  the  August 
issue,  the  spiral  must  be  left-hand),  as  there  is  no  danger  of 
the  reamer  drawing  into  the  work  too  suddenly,  on  account 
S)t  the  taper.     However,  most  manufacturei-s  make  both  rough- 


ing and  finishing  reamers  with  straight  flutes  T^henever 
there  is  not  an  exceptionally  steep  taper  or  a  long  tapered 
hole  to  be  reamed.  In  such  a  case  the  roughing  reamers 
aie  constructed  on  a  different  principle  from  the  one  just 
described.  The  reamer  is  turned  somewhat  over-size,  and 
ground  to  the  correct  diameter  desired  before  being  fluted. 
It  is  then  returned  to  the  lathe,  and  a  thread  cut  on  the 
surface  with  a  square-nosed  tool,  14  inch  wide.  The  pitch 
of  this  thread  is  %  inch,  and  the  depth  such  that  the  ground 
surface  at  the  end  of  the  cut  nearest  the  end  of  the  reamer 
is  barely  touched,  as  shown  in  Fig.  17.  In  this  cut,  the  dash- 
dotted  lines  indicate  the  ground  tool  blank  before  the  thread 
is  cut,  and  the  full  lines  the  appearance  of  the  blank  with 
its  thread.  The  thread  itself  is  left-handed,  and  each  step  is 
slightly  back-tapered,  say  0.002  inch  in  the  distance  of '%  inch, 
that  is,  the  point  a  of  each  step  is  0.002  inch  further  away 
from  the  axis  of  the  reamer  than  the  point  6.  After  thread- 
ing, the  reamer  is  fluted  with  left-hand  spiral  flutes,  the  spiral 
being   so    selected    that    the    angle    which    the    cutting   edges 

TABLE  Xin.    STANDARD  TAPER  PINS. 
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TABLE  XIV.     DIMENSIONS  OP  TAPER  PIN  REAMERS. 


No.  of 

Total 

Length 

Length 

Diameter 

Taper  Pin 

Length  of 

of  Cutting 

of 

at  Small  End 

Reamer. 

Reamer. 

Edges. 

Shank. 
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make  with  a  plane  through  the  axis  of  the  reamer  is  1.^) 
degrees.  Soirie  tool-makers  also  advocate  an  odd  number  of 
flutes  for  this  class  of  reamers,  but  as  long  as  the  reamer 
is  provided  with  spiral  flutes,  there  seems  to  he  no  valid 
reason  why  an  odd  number  of  flutes  would  add  any  advan- 
tages. 

Fig.  IS  shows  another  form  of  roughing  taper  reamers  for 
steep  tapers.  This  form  is  known  as  a  step  reamer.  As  a 
matter  of  fact,  this  tool  is  a  kind  of  multiple  counterbore; 
each  step  together  with  the  previous  one  forms  a  complete 
counterbore,  the  smaller  step  being  the  guide  and  the  larger 
the  body.  All  the  cutting  is  done  at  the  front  end  of  each 
step.  The  cylindrical  portion  of  the  step  should  not  be 
relieved,  but  it  is  preferable  to  slightly  back-taper  these  por- 
tions the  same  as  in  the  case  of  the  threaded  taper  reamer. 
The  flutes  may  be  straight  or  spiral;  if  the  latter,  the  same 
angle  of  spiral  as  mentioned  previously  should  be  selected. 
The  number  of  the  flutes  for  this  kind  of  reamer  is  usually 
four. 

Finishing-  Taper  Reamers. 

Finishing  taper  reamers,  as  shown  in  Fig.  16,  are  similar 
to  ordinary  hand  reamers,  except  that  the  cutting  edges  taper. 
The  flutes  are  almost  always  cut  straight,  but  spiral  flutes  are 
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of  iulviuiliiKo  In  poroud  nutal  or  In  work  pierced  crosswise 
by  other  holes  or  openings.  Tlie  spiral  should  be  right- 
handed,  there  being  no  tendency  to  draw  the  reamer  Into 
the  hole  on  account  of  the  taper  of  the  hole. 

Taper  Pin  Reamers. 
Taper   pin   reamers,  as   mentioned,  are   Intended   for  ream- 
ins  lioles  for  standard  taper  pins.     The  taper  Is  V,   inch  per 
foot.     The  diameter  of  the  small  end  of  the  reamer  should 

TABLE  XV.    DIMENSIONS  OP  REAMERS  FOR  MORSE  STANDARD  TAPERS. 


No.  of 

Total 

Length 

Diameter 

Diameter 
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lie  such  that  the  reamer  will  project  at  least  1/16  inch,  or. 
on  larger  sizes,  %  inch,  through  the  hole  reamed  for  the 
longest  standard  taper  pin  of  the  size  in  question.  The 
length  of  the  cutting  edges  should  be  enough  longer  than  the 
longest  pin  to  permit  the  reamer  to  be  ground  a  number  of 
times  without  being  too  small  in  diameter  at  the  upper  end 
of  the  flutes  for  the  size  pin  for  which  it  is  intended. 

In  Table  XIII  are  given  the  standard  dimensions  for  taper 
pins  as  adopted  by  the  Pratt  &  Whitney  Co.,  and  in  Table 
xrv  the  dimensions  for  corresponding  sizes  of  taper  pin 
reamers.  These  reamers  are  provided  with  a  square  on  the 
end  of  a  shank  for  a  tap  wrench.  The  length  of  the  square 
should  be  about  one  and  one-half  times  the  diameter  of 
the  shank.  The  size  of  the  square  should  be  three-fourths 
the  diameter  of  the  shank. 

TABLE  XVI.  DIMENSIONS  OF  REAMERS  FOR  BROWN  &  SHARPE 
STANDARD  TAPEKS. 
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The    number    of   flutes    in    taper    pin    reamers    should   be 
chosen  as  follows: 


Number  of  Taper  Pin  Reamer. 
000000  —  00 
0—    7 
8  —  10 


Number  of  Flutes. 
4 
6 
8 


Taper  Reamers  for  Morse  Standard  Taper  Sockets. 
For  reaming  Morse  standard  taper  sockets,  two  reamers 
are  used,  one  for  roughing  and  one  for  finishing,  the  con- 
struction of  the  former  having  already  been  described.  The 
finishing  reamer  is  made  like  the  taper  pin  reamer,  with  the 
exception,  of  course,  that  the  taper  Is  made  according  to  the 
Morse  standard  taper  gages.  This  taper,  as  is  well  known,  is 
different  for  the  different  sizes  or  numbers  of  Morse  tapers, 
but  Is  approximately  %  inch  per  foot.  The  square  of  these 
reamers  should   have   a   length   equal   to   about    tlic   diameter 


of  shank;  the  size  of  the  square  should  be  three-fourths  the 
diameter  of  the  shank.  This  leaves  a  small  round  on  the 
corners  of  the  square,  which  is  desirable  for  the  appearance 
of  the  tool  as  well  as  for  the  convenience  of  handliug  a  tool 
without  sharp  corners.  In  Table  XV  arc  given  the  essential 
diniensions  for  these  reamers.  Morse  tapers  are  the  most 
extensively  used  of  all  standard  lapers,  and  for  twist  drills 
this  taper  is  used  almost  exclusively. 

The    number    of    flutes    in    roughing    as    well    as    finishing 
reamers  should  be  as  follows: 


Reamer  for 

Reamer  for 

Morse  Taper 
St>cket  No. 

No.  of 

Morse  Taper 
Socket  No. 

No.  of 

Flutes. 

Flutes. 

0—1 

6 

6 

14 

2—4 

8 

7 

16 

5 

10 

Taper  Reamers  for  Brown  &  Sharpe  Standard  Taper  Sockets. 
Roughing  and  finishing  reamers  are  used  in  this  case,  the 
same  as  for  Morse  taper  sockets.  The  taper  is  '/i  inch  per 
foot,  except  of  taijer  No.  10,  which  is  0.5161  inch  per  foot. 
In  Table  XVI  are  given  all  the  essential  dimensions  for 
these  reamers.  In  the  system  of  Brown  &  Sharpe  taper 
shanks  there  are  in  certain  cases  a  number  of  different  lengths 
of  taper  sockets  corresponding  to  the  same  number  of  taper, 

TABLE  XVII.    REAMERS  FOR  JARNO  TAPERS. 


No.  of 

Total 

Length 

Length 

Diameter  at 

Diameter  at 

Jarno 
Taper. 

Length  of 

of 

of 

Small  End, 

Small  End, 

Reamer. 

Cutting 

Shank. 

Fmislfing 

Roughing 

Edge. 

Reamer. 

Reamer. 

2 

2^ 

li 

li 

0.200 

0.190 

3 

3i 

2 

H 

0.300 

0.290 

4 

^ 

2f 

1* 

0.400 

0 .  390 

5 

5i 

H 

3 

0.500 

0.490 

6 

5i 

H 

2i 

0.600 

0.590 

7 

6i 

4i 

2i 

0.700 

0  (i90 

8 

n 

4* 

2i 

0.800 

0  790 

9 

H 

5| 

3f 

0.900 

0.S90 

10 

8| 

6 

H 

1.000 

0.990 

11 

n 

64 

3 

1.100 

1.090 

12 

m 

7 

3i 

1.300 

1.190 

13 

lOi 
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3i 

1.300 

1.290 

14 

11* 

8 

3* 

1.400 

1.390 

15 

13 

8i 

Si 

1.500 

1.490 

16 

12| 

9 

H 

1.600 

1 .  590 

17 

13f 

n 

3J 

1.700 

1.690 

18 

14 

lOi 

H 

1.800 

1.790 

19 

14f 

lOf 

4 

1.900 

1.890 

20 

15i 

Hi 

^ 

3.000 

1.990 

all,  however,  being  of  the  same  diameter  at  the  small  end. 
While  the  lengths  of  the  sockets  are  different,  the  reamers 
can,  of  course,  all  be  made  the  same  for  the  same  number 
of  taper,  inasmuch  as  the  diameter  at  the  small  end  is  the 
same,  and  the  only  thing  to  consider  is  to  make  the  length 
of  the  cutting  edges  of  the  reamer  long  enough  for  the  long- 
est or  deepest  taper  socket  of  a  particular  size.  In  this  case 
they  will,  of  course,  also  answer  the  requirements  for  the 
shorter  lengths.  The  Brown  &  Sharpe  taper  shanks  are  used 
mostly  on  shank  end  mills  and  T-slot  cutters. 

The  number  of  flutes  in  roughing  as  well  as  finishing  ream- 
ers should  be  as  follows 


Reamer  for  Brown 

&  Sharpe  Taper 

Socket  No. 

1—5 

6—10 

11—12 


No.  of 
Flutes. 

6 

8 
10 


Reamer  for  Brown 

&  Sharpe  Taper 

No.  of 

Socket  No. 

Flutes 

13 

12 

14—15 

14 

16—18 

16 

Jarno  Taper  Reamers. 

The  general  characteristics  of  the  Jarno  taper  reamers 
have  been  referred  to  in  Machinery  in  the  "How  and  Why" 
section  of  the  April  issue,  and  also  in  a  short  article  entitled 
"Table  of  ,Iarno  Tapers"  in  the  June  issue.  In  Table  XVII 
are  given  the  principal  dimensions  for  reamers  used  to  ream 
out  Jarno  taper  sockets.  The  number  of  flutes  in  Jarno  taper 
reamers  should  be  as  follows: 


No.  of  Jarno 

No.  of 

N 

o.  of  Jarno 

No.  of 

Taper. 

Flutes. 

Taper. 

Flutes. 

2 

4 

11—15 

10 

3—4 

6 

16—18 

12 

5—10 

8 

19—20 

14 
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Locomotive  Taper  Reamers. 
Taper  reamers  for  locomotive  work  are  generally  made  in 
two   styles,   with   squared   and   tapered   shanks,   as   shown   in 
Figs.  19  and  20.    While  there  are  a  great  many  different  stan- 


Machxiterj/.  .V.  ¥.      i 
Fjg3.  19  and  20.    Locomotive  Taper  Reamers. 

dards  in  use  in  locomotive  railroad  shops,  the  commonly 
accepted  standard  of  taper  for  locomotive  taper  reamers  is 
1/16  inch  per  foot.  In  Table  XVIII  the  principal  dimensions 
for  locomotive  taper  reamers  with  squared  shanks,  as  com- 
monly made,  are  given.  The  dimensions  for  the  fluted  part 
of  those  with  taper  shank,  generally  Morse  taper,  are  exactly 
the  same,  the  only  difference  being  the  over-all  length,  which, 
of  course,  is  dependent  upon  the  number  of  Morse  taper 
shank  used.  The  common  practice  is  to  use  the  following 
number  of  Morse  taper  shanks  for  the  sizes  given  below: 

Number  of  Morse 
Sizes  of  Reamers  Taper  Shank. 

From  1/4  to  9/16  inch  1 

From  5/8  to    7/8  inch  2 

From  15/16  to  13/16  inch  3 

From  1 1/4  to  1 11/16  inch  4 

From  1  3/4  to  2  inches  5 

The  number  of  flutes  should  be  as  follows: 


Sizes  of  Reamers. 

From  1/4  to  1/2  inch 

From  9/16  to  1%    inch 

From  15/16  to  1%  inch 

From  1 13/16  to  2  inches 


Number  of  Flutes. 

6 

8 

10 

12 


The  length  of  the  neck  between   the  taper  shank  and  the 
cutting  portion  of  a  reamer  should  be  from   %   inch  on  the 

TABLE  XVIII.     DIMENSIONS  OF  LOCOMOTIVE  TAPER  REAMERS  WITH 
SQUARED  SHANK. 
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%-inch  size  to  1  inch  on  a  2-inch  reamer.  The  size  of  these 
reamers  is  measured  at  the  extreme  small  end  of  the  fluted 
portion. 

-4E        *        dc 

The  steam  rock  drill  is  a  machine  that  is  applied  to  a  wide 
variety  of  uses.  Not  only  is  it  very  effective  for  its  designed 
purposes — the  drilling  of  blasting  holes  in  rock  and  channeling 
— but  not  infrequently  in  some  western  mining  camps  it  is 
mounted  on  a  frame  over  an  anvil  and  made  to  do  duty  as  a 
steam  hammer.  Again,  in  building  operations  it  is  frequent- 
ly put  to  other  than  its  prime  purpose.  Not  long  ago  we 
saw  one  being  used  on  Broadway,  New  York,  to  drive  sheet 
piling,  which  it  did  very  effectively. 


SOME  BRITISH  MACHINE  TOOLS.* 

JAMES  VOSEt 

The  firm  of  George  Richards  &  Co.,  Ltd.,  Broadheath,  Man- 
chester, has  for  a  number  of  years  been  prominent  in  sev- 
eral lines  of  machine  tools,  and  the  illustrations  and  particu- 
lars here  presented  will  give  a  good  idea  of  some  of  the 
leading  specialties  of  the  company.  "Side"  planers  are  built 
in  a  range  of  sizes  dealing  with  work  from  12  to  48  inches,  and 
from  2  to  30  feet  long.  The  advantages  of  this  type  include, 
of  course,  the  comparatively  small  floor  space  occupied — the 
tool  moving  over  the  work,  which  is  fixed— and  facilities  for 
handling  awkward  shaped  pieces  by  the  utilization  of  a  pit 
in  conjunction  with  the  separately  adjustable  or  removable 
tables.  With  the  tables  removed,  and  work  fastened  to  the 
vertical  platens,  or  apron  plates,  pieces  up  to  10  tons  weigUt 
may  be  dealt  with  on  a  machine  which  planes  30  inches  wide. 
The  saddles  are  directly  driven  by  screw,  no  gearing  being 
used,  the  thrust  of  the  screws  being  talcen  by  roller  bearings. 
The  traversing  arm  may  be  fitted  with  one  or  more  tool  boxes, 
and  if  desired  double  arms  may  be  fitted,  each  driven  by 
separate  screw,  so  that  two  distinct  jobs  may  be  dealt  with 
at  once,  or  one  job  set  while  the  other  is  being  tooled.  The 
back  shear  of  the  bed  is  now  made  the  guiding  surface  for 
the  saddle,  with  distinct  advantage  in  the  reduction  of  friction, 
the  ratio  of  length  of  saddle  to  width  of  guiding  surface  now 
being  about  11  to  1.  When  both  front  and  back  surfaces 
acted  as  guides  the  ratio  was  about  2i^  to  1.  A  modification 
of  the   machine    for   planing  turbine   frames  consists   of   two 


Fig.  I.     Thirty.inch  Richards  Side  Planer,  with  Special  Swiveling  Cross  RaU. 

beds  With  sliding  saddles  and  cross  head,  the  beds  supportfd 
on  legs,  the  whole  mounted  on  a  base-plate  15  inches  deej). 
The  cross-head  is  driven  by  two  sets  of  driving  pulleys  through 
bevel  gears,  and  carries  two  tool  rams  which  may  be  swlveled 
to  any  angle,  and  have  an  automatic  down  feed  of  30  inches. 
Work  10  feet  wide  may  be  planed  across  the  top,  or  work  S 
feet  wide  planed  down  the  sides.  Fig.  1  shows  the  30-inch 
wide  size  machine,  .arranged  with  special  swiveling  slide  for 
planing  the  angular  bearings  of  engine  beds,  etc.,  no  pack- 
ing of  the  beds  being  required,  they  being  placed  flat  on  the 
machine  tables  or  on  the  floor.  As  ordinarily  arranged,  the 
weight  of  such  a  machine  to  plane  15  feet  long  is  15  tons. 

Forty-inch  Side  Planer. 
Fig.  2  represents  the  40-inch  wide  size,  to  plane  12  feet 
long,  but  fitted  with  a  special  arm  for  deep  vertical  planing. 
The  machine  will  plane  4  feet  deep,  the  tool  having  a  cross 
traverse  of  3  inches  only.  The  standard  arm  seen  on  the 
floor  is  interchangeable  with  the  special  one.  Two  tables, 
not  shown,  are  provided  for  ordinary  work,  the  users  them- 
selves providing  a  suitable  bed  plate  in  front  of  the  machine 
to  suit  their  own  work.    The  vertical  arm  is  supported  at  the 


•  The  following  articles  dealing  with  machine  tools  of  English 
flesign  have  previously  been  published  in  Machinery  :  Some  Notes 
from  an  Enslish  Shop.  September,  1897 :  Some  English  Lathes.  Sep- 
tember, 1004;  A  Vertical  Miller  and  a  Turret  Lathe  of  English 
Desiem.  March,  1907 ;  Recent  Development  of  British  Machine  Tool 
Industry,  July,  1907. 

t  Address :     100  .^yres  Road,  Brooks  Bar,  Manchester.  England. 
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bottom  by  a  sUdo  formed  on  the  cioss  girth  of  the  machine, 
and  la  fitted  with  a  taper  strip  for  adjustment. 

Forty-elght-inch  Boring  and  Turnlnsr  Mill. 
Fig.  3  Illustrates  the  4S  imli  special  type  of  boring  and 
turning  mill  for  machining  st(>ol  tires,  or  for  heavy  cutting 
generally,  in  hard  material.  It  takes  in  3G  inches  under  the 
cross-slide  and  tool-holders,  which  have  a  down  feed  of  20 
Inches.  The  spur  gear  driving  the  table  Is  40  inches  pitch 
diameter  by  5  Inches  wide  and  2  inches  circular  pitch.  The 
spindle  is  10  inches  diameter,  with  a  bearing  23  inches  long. 


generally  conduces  to  easy  setting  of  work.  Tlio  drive  may 
either  be  by  belt,  gear  box  and  friction  back  gear,  or  direct- 
connected  variable  speed  motor  and  spur  gearing.  A  positive 
feed  gear  box,  placed  on  one  side  of  the  machine,  gives  10 
changes  or  rates  of  feed.  The  line  of  boring  and  turning 
mills  built  for  general  use  under  modern  conditions  ranges 
from  3  feet  to  10  feet  swing. 

Duplex  Boring  and  Turning  Mill. 
Duplex   boring  and  turning  mills   for  work   of  small   and 
medium    diameter   find    an    Increasing   field    in   British    prac- 


Pig.  2.    Porty-inch  Richards  Side  Planer,  \pitli  Standard  and  Special  Rails  for  Vertical  and  Horizontal  Cuts. 


The  section,  Fig.  4,  shows  the  special  annular  thrust  bearing 
which  runs  in  an  oil  bath,  a  gage  fixed  to  the  side  of  the 
machine  indicating  the  amount  of  oil  in  the  reservoir.  A 
fixed    stop    in    the    cross-slide    facilitates    the   setting    of    the 


Pig.  3.    Richards  Porty.eightinch  Boring  and  Turning  MIU. 

square  steel  tool-bars  when  using  double-sided  boring  cut- 
ters. One  of  the  toolbars  is  usually  ari-anged  to  swivel.  A 
patent  spring  balance  (see  Maciiinei!Y,  March  and  December, 
1904.  for  description)    dispenses  with  weight  and  clialns  and 


tice,  and  Fig.  5  illustrates  a  range  of  machines  varying  from 
14  to  30  inches  swing.  Two  machines  are  arranged  right 
and  left-hand  and  have  their  bases  cast  together.  As  regards 
their  motions,  they  are  entirely  independent  of  each  other, 
being  driven  by  separate  countershafts,  the  tables  being 
started  and  stopped  by  individual  levers  in  front.  In  the 
case  of  the  26  and  30-inch  machines,  the  turret  slides  are 
arranged  to  swivel  for  turning  or  boring  tapers.  Four-jaw 
chuck  tables  with  independent  and  reversible  jaws  are  fitted 
on  the  14-  and  30-lnch  machines.  The  26-inch  machine  is 
fitted  optionally  with  plain  or  chuck  tables. 

General  Line  of  Machine  Tools  Built. 
Though  the  machines  mentioned,  in  their  ordinary  and 
special  forms,  represent  the  types  most  prominently  in  de- 
mand, several  other  types  of  machine  tools  are  also  in  regular 
call,  amongst  which  may  be  mentioned  direct  belt  driven 
radial  drills  in  which  bevel  gears  are  dispensed  with,  the 
back  gears  being  mounted  on  the  spindle.  These  are  made 
with  arms  from  3  feet  to  6  feet  radius,  and  are  made  with 
gear-box  speed  changes  if  desired,  in  place  of  cone  drive. 
Completely  automatic  slot-drilling  and  keyway-cutting  machines, 
producing  keyways  from  the  smallest  sizes  up  to  3  feet  6 
inches  long  and  2%  Inches  wide,  are  a  well-established 
specialty.  Horizontal  boring  machines  with  spindles  from  2 
to  4  inches  diameter,  and,  generally,  embodying  approved 
modern  conveniences  In  the  way  of  wide  range  of  speeds  and 
feeds  and  easy  handling  of  work,  are  another  line  In  constant 
demand.  A  machine  manufactured  for  many  years,  but  recently 
also  specially  adapted  for  motor  car  work,  is  a  vertical  milling 
machine.  For  jreneral  work  the  tool  is  supplied  with  a  plain 
rectangular  table,  or  one  with  circular  teed  motion.  It  Is 
built  somewhat  on  the  lines  of  a  planing  machine  as  regards 
the  standards  and  cross  rail;  in  one  size  the  standards  are 
4  feet  4  Inches  apart,  and  In  the  other  6  feet  apart,  the 
table  movements  being  36  x  20  Inches  and  48  x  36  Inches,  re- 
spectively. Eight  positive  feed  changes  are  provided.  The 
K|iiiidli'.   with  six  speeds.   Is  driven   by  worm  and  wheel   sub- 
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merged  in  oil.  For  machining  aluminum,  and  motor  car 
details  generally,  duplex  drive  to  the  machine  spindle  is  pro- 
vided, the  spindle  at  choice  being  driven  by  worm  and  wheel 
for  the  slower  speeds,  or  by  spiral  gears  for  the  higher  ones. 
when  using  small  cutters.  The  weights  of  the  two  sizes  are 
2%  and  S^o  tons,  respectively. 

Band  sawing  machines,  with  unusually  light  30  to  42-inch 
wheels,  and  "dimension"  circular  sawing  machines,  for  pat- 


MacUinery,y.Y. 
Fig.  4.    Special  Annular  Ttirust  Bearing  Oiling  Device. 

ternmakers'  use,  in  which  smoothness  of  finish  and  accu- 
racy to  dimensions  of  the  finished  work  have  received  spe- 
cial attention,   are  also  manufactured. 

In  another  department  air  compressors  for  pressures  up  to 
150  pounds  per  square  inch  are  built  in  single,  compound, 
duplex,  horizontal,  and  vertical  types,  for  a  considerable  range 
of  duties.  Sand  blast  apparatus  for  cleaning  castings,  re- 
moving scale  from  plates,  etc.,  is  another  prominent  line, 
also  built  in  its  own  special  section  of  the  works,  while  still 
another  department  is  concerned  with  the  manufacture  of 
pulleys  and  line  shaft  nttings  generally,  the  pulleys  having 
cast  iron  arms  and  steel  rims. 


Fig.  5.    Richards  Duplex  Boring  and  Turning  Mill. 

All  the  departments  are  well  employed  and  demonstrate 
that  a  reasonably  wide  range  of  specialties  may  be  success- 
fully dealt  with  by  the  same  concern  if  the  organization  is 
arranged  to  assure  consistent  attention  being  given  to  the 
different  units  comprised,  and  overlapping  at  the  same  time 

avoided. 

*     «     * 

Figures  recently  prepared  by  a  leading  English  firm  for 
their  own  information  showed  that  a  weekly  saving  of  more 
than  $2  was  being  effected  in  wages  for  every  $1  of  running 
cost  of  the  pneumatic  plant,  the  latter  including  interest  on 
capital  outlay,  depreciation,  power  charges  and  maintenance. 


THE  CONFIDENCES  OF  A  MANUFACTURER. 

The  manufacturer  in  question  is  a  real  one — not  a  mythical 
personage,  as  might  be  imagined  from  the  tenor  of  the  ideas 
he  expresses.  Not  only  is  he  real,  but  cheerful  and  pros- 
perous as  well,  and  an  advertiser  in  Machineet,  though 
whether  this  Is  the  cause  or  the  effect  of  his  cheerfulness 
and  prosperity  I  am  unable  to  say.  We  met  in  the  course 
of  a  railroad  journey  and  (drawn  by  some  affinity  in  ideas, 
perhaps)  drifted  gradually  into  the  conversation  of  which 
the  gist  is  given  in  the  following  paragraphs. 

My  traveling  companion  is  the  financial  and  mechanical 
moving  spirit  in  two  manufacturing  enterprises,  of  which 
one  is  an  old-established  firm  of  many  years  standing,  while 
the  other  is  a  comparatively  recent  undertaking.  Both  of 
these  enterprises  are  successful,  though  in  the  case  of  the 
latter  one,  at  least,  the  nature  of  the  product  is  such  that 
much  time  and  thought  had  to  be  expended  in  overcoming  an 
initial  prejudice  on  the  part  of  the  consumer.  The  most  in- 
teresting part  of  the  conversation  related  to  his  methods  of 
treating  his  employes,  and  building  up  an  organization  of 
workmen  and  foremen  into  a  solid  and  efficient  body,  reason- 
ably satisfied  as  to  their  own  conditions  and  prospects,  and 
loyal  to  the  firm  which  employs  them. 

In  his  more  recent  enterprise,  especially,  care  and  con- 
science are  required  on  the  part  of  the  workmen.  Errors 
may  be  made  which  are  not  easily  detected  by  inspection,  but 
which  are  quickly  found  by  the  purchaser.  Owing  to  these 
requirements,  my  friend  has  come  to  the  conclusion  that  for 
his  business,  at  least,  the  matter  of  character  is  of  far  more 
importance  than  that  of  quickness  of  wit  or  "smartness." 
There  is,  of  course,  nothing  new  in  this  idea,  and  it  is  being 
constantly  set  forth  by  venerable  life-insurance  directors  with 
close-cropped  side-whiskers,  as  a  rule  of  guidance  for  their 
younger  brethren  just  starting  in  life.  In  the  case  of  my 
friend,  however,  the  conclusion  seems  to  have  been  arrived 
at  from  a  "strictly  business"  standpoint.  It  has  been  his 
experience  that  lack  of  technical  ability  in  a  workman  can  be 
made  up — given  a  little  time,  a  little  assistance,  and  that 
perseverance  which  forms  a  part  of  the  kind  of  character 
this  man  prefers. 

In  consequence  of  these  ideas,  when  he  finds  that  he  needs 
a  new  man  for  a  position  of  responsibility,  his  procedure  is 
a  little  different,  possibly,  from  that  usually  taken.  He  selects 
from  among  his  workmen  a  man  who  has  shown  himself  to 
be  intelligent,  rather  inclined  to  reserve  than  otherwise,  and 
above  all,  conscientious.  Such  a  man  might  not  at  first 
thought  seem  to  make  as  good  boss-timber  as  a  more  confi- 
dent, self-assertive  workman.  His  way  of  introducing  him 
to  his  new  job,  however,  inspires  these  desirable  qualities 
as  fast  as  they  are  needed. 

The  most  natural  thing  to  do  under  the  circumstances  is  to 
tack  up  a  notice  in  the  washroom  saying,  "On  and  after  No- 
vember 15  and  until  further  notice,  John  Smith  will  be  fore- 
man of  the  Strap  Hanger  Department,  etc."  Instead  of  this 
my  friend  does  not  even  tell  the  man  himself  that  he  has 
been  promoted,  let  alone  telling  the  men  under  him.  When- 
ever a  question  arises  as  to  the  proper  way  to  do  a  certain 
piece  of  work,  the  workman  who  makes  the  inquiry  Is  told 
to  ask  John  Smith  about  it.  as  the  superintendent  Is  busy. 
John  Smith  is  told  to  answer  these  questions  as  well  as  he 
can,  and  ask  help  from  above  when  he  is  unable  to  answer. 
Later  on  the  work  is  given  out  to  the  men  throueh  John 
Smith.  As  time  goes  on.  with  occasional  assistance,  he  grad- 
ually and  naturally  assumes  more  and  more  authority,  and 
attains  to  greater  and  greater  self-confidence.  In  fact  the 
man  grows  with  his  position.  If  it  had  been  suddenly  thrust 
on  him  at  the  beginning,  the  chances  are  that  his  self-dis- 
trust would  have  seriously  handicapped  him,  and  perhaps  also 
the  workmen  would  not  have  felt  that  he  was  just  the  kind 
of  man  they  would  have  picked  out  for  the  position.  One  of 
the  qualities  insisted  on  is  that  of  reserve.  This  does  not 
mean  grouchiness  or  conceit,  but  simply  the  quality  which 
keeps  him  just  enough  removed  from  his  neighbors  to  prevent 
them  from  too  easily  finding  out  the  weak  points  in  his 
character. 

The  commercial  value  of  conscience  is  shown  particularly 
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In  this  man's  business.  There  entcis  into  liis  inoduut  a  cer- 
tiiln  part  inudo  Of  tool  steel,  which  has  to  be  manufactured 
in  large  quantities.  The  functions  of  this  part  are  vital, 
and  the  value  of  the  product  depends  absolutely  upon  its 
reliability.  The  heat  treatment  given  it  is  especially  impor- 
tant. Made  in  large  quantities,  as  it  is,  it  is  neressary  to  use 
wholesale  methods.  In  annealing,  the  pieces  are  paclicd  into 
the  furnace  in  a  certain  unvarying  way,  subjected  to  a  defi- 
nitely determined  degree  of  heat  for  a  predetermined  time, 
with  fuel  and  air  of  unvarying  composition;  the  manner  and 
time  of  cooling  is  also  uniform.  The  same  definiteness  is 
followed  in  the  hardening  process.  It  will  be  seen  that  the 
same  conditions  can  be  repeated  absolutely  day  after  day,  so 
that  the  same  results  should  be  obtained  day  after  day — pro- 
vided that  the  quality  of  tlte  steel  used  is  unvarying.  I  asked 
him  what  steel  he  used,  and  where  he  obtained  it.  He  gave 
me  the  name  of  an  English  maker.  "Can  they  not  make  as 
good  steel  in  this  country?"  I  aslced.  "They  know  as  much, 
and  perhaps  more,  about  making  gooa  steel  here  than  they 
do  in  England,  or  anywhere  in  Europe,  so  there  is  no  doubt 
that  they  can — but  they  don't.  This  question  of  'care  and 
conscience'  enters  into  the  matter  too  much.  The  president, 
treasurer,    and    chairman    of    the    board    of    directors    of    an 
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American  steel  company  may  have  all  the  will  in  the  world 
to  make  steel  of  the  uniform  quality  -I  require,  but  unless 
there  is  a  conscientiousness  of  a  high  order  permeating  the 
whole  force,  from  the  highest  clear  down  to  the  workmen  in 
immediate  contact  with  the  metal,  some  of  the  hundred-and- 
one  trifles  that  go  to  make  up  perfection  in  the  matter  ofi 
steel  making  will  be  slighted,  and  the  product  will  show  it. 
American  steel  does  sometimes  shovs'  this  slighting-  careless- 
ness. 

My  friend  considers  it  important  to  have  the  worlsmen  feel 
at  home  in  the  shop.  For  instance,  if  a  workman  has  come 
there  from  some  other  shop,  far  or  near,  and  proves  to  be  a 
careful  and  skillful  man,  the  proprietor  feels  that  he  would 
like  to  have  other  men  of  the  same  kind,  acquaintances  of 
his,  working  there  with  him.  To  this  end,  if  it  comes  directly 
or  indirectly  to  his  ears  that  the  new  man  has  considerable 
to  say  about  what  "Henry  Higgins"  used  to  say  and  do  in 
the  old  shop,  without  letting  this  man  know  why  or  how  it 
was  done,  the  foreman  will  approach  him  some  day  and 
inquire  if  he  knows  of  a  good  workman  for  the  department 
he  is  engaged  in.  "The  firm  is  in  need  of  men  of  about  your 
kind,  and  we  thought  perhaps  you  might  know  of  some  one 
in  the  shop  you  came  from  who  would  make  a  good  workman 
for  us."  "Sure,"  says  he,  "there  is  Henry  Higgins,"  and  so 
Henry  Higgins  comes.  With  the  men  as  well  acquainted 
with  each  other  as  they  are  when  the  force  is  collected  in 
this  way,  there  Is  much  less  shifting  and  changing  of  the 
force  than  occurs  in  shops  where  no  attention  is  given  to 
matters  of  this  kind. 

This  proprietor  ex|)resscd  the  condilion  of  his  shop  as 
being  "unbalanced."  It  is  generally  I  lie  aim  to  have  just 
enough  men   in  raeb   department  of  a  factory  to  do  the  work 


of  that  department  as  fast  as  it  is  sent  there  I'roni  the  pre- 
vious one,  so  that  the  various  operations  all  move  In  unison, 
and  the  work  goes  through  the  shop  in  a  steady  stream.  Such 
a  shoj)  would  be  called  "balanced."  The  work  of  this  busi- 
ness, however,  is  so  dependent  on  getting  workmen  of  the 
riglit  kind,  that  the  proprietor  feels  this  matter  to  be  of  more 
importance  than  steady,  even  production;  so  whenever  a 
good  man  is  found,  he  is  put  to  work,  even  though  the  depart- 
ment he  is  placed  in  piles  the  work  up  ahead  of  the  next  In 
order.  This,  however,  acts  as  a  stimulus  on  the  next  depart- 
ment, which  in  turn  has  to  scratch  ai-ound  for  more  help — 
and  so  it  goes  throughout  the  shop,  there  being  thus  a  con- 
tinual impetus  to  increase  the  working  force.  This  unbal- 
anced condition  may  be  likened  to  the  process  of  walking, 
which  has  been  described  as  "continued  falling,"  the  body 
losing  the  balance  at  each  step,  the  putting  out  of  the  foot 
saving  the  man  from  a  tumble,  and  advancing  him  by  another 
yard  at  the  same  time. 

The  most  startling  thing  about  this  manufacturer  was  the 
fact  that  he  was  an  ardent  believer  in  the  eight-hour  day. 
"If  we  cannot  shorten  to  at  least  eight  the  hours  of  what  in 
many  lines  of  work  must  be  more  or  less  drudgery,"  said  he, 
"then  the  wonderful  improvements  in  machines  and  processes 
which  have  been  made  in  the  last  few  decades  have  failed  of 
any  useful  effect."  He  is  not  running  his  own  plant  on  the 
eight-hour  day,  by  any  means.  As  conditions  are,  it  would 
not  be  quite  as  profitable  as  he  could  wish;  and  besides  that, 
he  believes  it  unwise  to  go  too  far  ahead  of  the  procession 
in  a  matter  of  this  kind.  He  has  the  purpose  steadily  in 
view,  however,  of  reducing  the  hours  of  labor  in  his  shops  to 
the  figure  given  as  fast  as  the  improvements  he  is  introducing 
will  make  it  profitable,  and  as  fast  as  the  spread  of  the  idea 
of  shorter  working  hours  among  other  shops  maives  it  advis- 
able. 

There  are  some  of  these  ideas,  of  course,  which  my  friend 
has  never  confided  to  his  workmen.  The  writer  repeats  these 
ideas  in  the  strictest  confidence,  and  earnestly  requests  his 
readers  to  take  care  that  they  spread  no  further.        R.  E.  F. 


FLY-WHEELS  FOR  PLANERS. 

In  the  Journal  of  the  Worcester  Polytechnic  Institute.  Mr. 
H.  P.  Fairfield  describes  a  series  of  tests  undertalcen  to  learn 
something  of  the  conditions  which  obtain  when  an  induction 
motor  is  used  to  furnish  the  power  to  drive  a  planer  witli  and 
without  a  fly-wheel.  The  tests  were  made  with  a  10  horse- 
power motor  driving  a  36  x  36-inch  X  10-foot  planer.  The 
object  of  the  tests  was  to  determine  what  would  be  the  effect 
upon  the  power  consumed  by  changing  the  length  of  stroke, 
and  by  the  use  of  a  fly-wheel.  In  order  to  keep  the  weight 
and  diameter  of  the  fly-wheel  as  small  as  possible,  it  was 
mounted  on  the  shaft  having  the  highest  rotating  speed,  in 
this  case  on  the  motor  shaft  itself.  The  design  of  the  fly- 
wheel was  sufl3cient  to  store  energy  to  take  care  of  the  shock 
of  reversal  without  materially  changing  the  speed  of  the 
motor.  The  results  of  the  tests  show  that  on  a  planer  of 
the  capacity  of  the  one  tested,  at  one-halt  stroke,  or  5  feet 
in  length,  with  no  fly-wheel,  the  current  consumption  was 
1.85  K.  W.  hour.  With  a  10-foot  stroke,  without  fly-wheel, 
the  consumption  was  1.63  K.  W.  hour.  For  the  same  length 
of  strokes  with  a  fly-wheel  the  consumption  was  1.3  and  1.24 
K.  W.  hour,  respectively.  In  other  words,  without  the  fly- 
wheel the  long  stroke  required  12  per  cent  less  power  than 
the  short  stroke;  with  the  fly-wheel,  the  short  stroke  was 
performed  with  29..')  per  cent  less  power,  and  the  long  stroke 
with  24  per  cent  less  than  without  the  fly-wheel.  The  fly- 
wheel was  responsible  for  the  greatest  saving  in  power,  and 
the  saving  gained  by  grouping  the  work  for  a  maximum 
length  of  stroke  was  comparatively  small  as  regards  power. 
Another  advantage  in  the  use  of  the  fly-wheel  was  the  faster 
average  rate  of  production  due  to  the  absence  of  slowdowns 
and  tardy  reversals.  In  some  shops  this  would  outweigh 
the  power  saving  in  importance.  The  tests  incidentally  dis- 
played the  value  of  electric  drive  when  investigating  machine 
Iierfoinianco;  with  belt  drive  from  a  line  shnl'l  it  would 
have  been  (lillleult  to  measure  the  power  consumed. 
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INCREASING  THE  BOILER  CAPACITY. 

OEORGE  P.  PEARCE.* 

The  article  in  the  August  issue,  engineering  edition,  on 
possible  increase  in  boiler  capacity  prompts  me  to  point 
out  where  a  considerable  increase  in  capacity  could  easily 
be  obtained  in  many  of  the  mills  and  factories  throughout 
the  country  without  any  expensive  equipment  at  all.  As  a 
mechanical  engineer,  I  have  been  brought  into  contact  with 
a  great  variety  of  power  installations,  and  I  should  estimate 
that  eight  out  of  every  ten  of  the  smaller,  say  up  to  300 
H.P.,  and  many  of  the  larger,  installations  are  operated  in  a 
very  unsatisfactory  and  unprofitable  manner.  The  boilers 
have  the  capacity,  but  they  are  run  under  such  miserable 
conditions  that  only  about  40  to  60  per  cent  of  their  rated 
power  can  be  obtained,  when  a  little  "know  how"  and  a 
comparatively  small  expense,  would  easily  and  safely  allow 
these  boilers  to  be  run  up  to  120  per  cent  or  more,  of  their 
rated  capacity. 

The  other  day  I  was  called  to  a  small  boiler  house  and 
asked  if  there  was  any  way  to  avoid  the  purchase  of  a  second 
boiler,  as  the  one  they  had  did  net  give  enough  steam.  The 
boiler  was  in  good  shape  and  was  fired  nicely,  but  I  noticed 
the  fire  did  not  burn  as  briskly  as  it  ought  to,  although  the 
damper  was  wide  open.  I  stepped  outside  and  looked  at  the 
stack;  there  was  the  trouble,  a  miserable  25-foot  sheet  iron 
affair  with  a  great  dint  in  one  side  on  account  of  having 
blown  down  several  years  ago.  It  was  also  of  smaller  diam- 
eter than  it  should  be  even  for  a  60-foot  stack.  "Cut  out  the 
dint  and  add  40  feet  to  the  stack,  and  you  will  get  all  the 
steam  you  can  handle" — and  they  did. 

"Come  to  Brown's  mill  at  your  earliest  and  see  what  is 
the  matter  with  the  power,"  read  a  letter  one  morning.  When 
I  arrived  there  I  found  that  they  had  just  put  in  some  new 
machinery,  and  although  everything  would  start  up  all  right 
in  the  morning,  yet  about  10  A.  M.  the  engine  would  begin 
to  slow  down  to  about  two-thirds  speed;  the  same  thing  also 
happened  in  the  afternoon,  and  no  piatter  how  the  engineer 
tried  he  could  not  get  the  steam  up.  "Boilers,  again,"  I  said, 
and  we  went  into  the  boiler  room.  There  was  a  nice  brisk 
fire  and  a  good  60-foot  stack.  This  was  about  8  A.  M.  I 
decided  to  stay  around  and  wait  for  the  power  to  drop.  I 
noticed  the  coal  was  a  poor  grade  of  bituminous,  contain- 
ing a  large  quantity  of  dross.  Pretty  soon  one  side  of 
the  fire  began  to  lose  briskness  and  appear  as  though  the  draft 
was  poor.  I  picked  up  the  scraper  and  cleared  part  of  a  grate 
bar;  there  was  the  "hoodoo,"  a  fine  herring  bone  grate,  de- 
signed for  burning  rice  coal,  the  bars  of  which  were  becoming 
covered  with  a  glass-like  layer  of  dross  which  the  engineer 
could  not  cut  off  with  the  slice  bar  without  leaving  the  doors 
open  long  enough  to  lose  steam.  He  had  thus  been  getting 
along  the  best  he  cculd  until  nocn  hour,  when  he  would 
clean  his  fires  and  "bar"  most  of  the  dross  off.  Of  course 
the  same  thing  happened  in  the  afternoons.  A  first-class 
shaking  grate  completely  cured  all  trouble  here. 

Jones  had  trouble  with  his  boilers.  He  had  two  boilers  and 
five  engines,  and  he  cculd  not  get  a  sufficient  amount  of  steam. 
He  had  a  good,  well  designed  boiler-house,  evidently  equipped 
by  a  man  who  knew  the  business,  so  there  was  nothing  wrong 
there.  He  was  evidently  getting  plenty  of  steam  and  certainly 
was  burning  lots  of  coal.  I  looked  at  his  engines — small  slide 
valve  affairs  speeded  up  to  the  limit,  pounding  and  rattling 
around  as  though  every  bearing  had  %  inch  wear  that  needed 
taking  up.  I  thought  I  would  indicate  one,  but  found  it  had 
never  been  tapped  for  indicator  connections,  so  I  climbed  out 
on  the  roof  to  have  a  look  at  the  exhausts.  There  was  only 
one  exhaust  head  connected  by  a  tee  to  two  exhaust  lines; 
three  engines  were  on  one  line  and  two  on  the  other.  The  ex- 
haust steam  from  one  line  was  charging  head-on  into  the  ex- 
haust from  the  other;  the  exhaust  pipes  were  much  too 
small,  and  so  was  the  exhaust  head.  I  found  out  afterwards 
that  only  two  engines  were  originally  used,  and  three  more 
had  been  added  on  to  the  old  lines.  I  borrowed  the  steam 
gage  from  the  boiler  and  attached  it  to  one  of  the  exhaust 
pipes;    it  showed  between  12  and  15  pounds.     I  also  noticed 
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that  great  quantities  of  hot  water  were  used  for  soaking  and 
washing  purposes.  This  was  heated  with  live  steam.  Upon 
investigation,  it  proved  that  a  very  small  quantity  of  oil  in 
this  water  would  not  be  harmful,  so  I  started  in  to  make  a 
few  changes.  First,  two  new  larger  exhaust  lines  were  put 
in,  the  one  from  the  two  engines  going  to  the  old  exhaust 
head,  and  the  one  from  the  three  engines  discharging  into  a 
new  head.  An  automatic  back  pressure  valve  was  placed  on 
each  line  and  set  to  three  pounds.  The  engines  were  all 
equipped  with  automatic  positive  feed  lubricators,  which  I 
set  to  feed  about  li^  pint  per  week,  or  about  1-10  of  what 
was  going  through  the  old  sight  feeds.  Then  the  exhaust 
steam  was  connected  to  the  large  water  heating  tanks.  These 
changes  alone  made  a  great  saving  in  steam,  it  now  only 
being  necessary  to  lightly  fire  the  boilers.  At  the  first  oppor- 
tunity I  had  the  engines  thoroughly  lined  up  and  rebabbitted. 
and  at  the  same  time  had  them  drilled  for  indicator  connec- 
tions; then  I  carefully  set  the  valves.  This,  combined  with 
the  lining  up  and  overhauling,  reduced  the  steam  consumption 
so  much  that  one  boiler  could  easily  be  forced  to  do  all  the 
work.  These  are  only  a  few  instances  where  considerable 
expense  was  saved  by  proper  attention  to  what  may  have 
appeared  to  be  small  details. 

Let  me  advise  all  who  are  considering  the  installing  of  more 
boilers  to  carefully  go  over  every  detail  of  their  present  plant. 
See  that  the  air  spaces  in  the  grate  bars  are  correct;  see  that 
the  fireman  keeps  his  fires  clean,  fires  evenly,  and  at  regular 
intervals.  Examine  the  bridge  wall  and  see  that  it  is  not 
built  too  high  or  covered  with  a  thick  layer  of  soot;  see  that 
the  side  walls  do  not  allow  air  to  leak  in;  see  that  the  com- 
bustion chamber  is  clear  and  the  flues  regularly  kept  clean. 
Next  get  inside  the  boilers  and  see  how  much  scale  is  round 
the  flues  and  plates.  Be  sure  that  the  steam  line  gets  only 
dry  steam.  Test  the  draft,  and  if  noor,  measure  the  stack 
for  length  and  area  and  make  it  right.  Look  up  the  feed- 
water  lines,  and  if  you  are  using  an  exhaust  feed-water 
heater,  see  if  it  is  delivering  water  to  the  boiler  at  least  200 
degrees  F.  If  not,  find  out  what  is  the  trouble;  perhaps  the 
pipes  are  so  choked  up  with  scale  that  the  water  has  to  go 
through  with  considerable  velocity,  thus  not  being  in  the 
heater  long  enough  to  absorb  sufficient  heat.  The  water  is 
also  insulated  to  a  considerable  extent  by  the  scale.  Then 
again  the  drip  pipe  may  not  be  taking  the  condensation  away 
fast  enough,  and  the  heater  be  partly  filled  with  cool  water. 
If  you  have  not  got  a  feed-water  heater,  get  one,  or  make 
one;  a  barrel  and  some  old  pipe  will  do.  If  you  now  have 
got  the  boilers  in  good  shape,  and  they  are  generating  as 
much  steam  as  boilers  of  that  size  can  be  expected  to  do, 
follow  up  what  is  being  done  with  the  steam.  When  did  you 
have  the  engines  indicated  last?  Are  they  running  up  to 
their  full  economy?  Where  is  the  exhaust  steam  going?  Are 
you  using  live  steam  anywhere,  where  exhaust  would  do? 
Do  not  say  j'ou  cannot  use  the  exhaust,  because  it  contains 
oil ;  a  good  oil  separator  will  remove  that.  Remember  ex- 
haust steam  is  condensed  and  used  for  artificial  ice — you 
don't  taste  oil  there.  Go  over  the  steam  traps  and  look  for 
leaks.  I  know  of  cases  where  large  steam  traps  have  been 
blowing  steam  into  a  sewer  for  months  before  the  loss  was 
discovered.  Also  look  over  the  steam  lines  and  see  that  they 
are  thoroughly  protected  against  condensation.  Then,  after 
going  over  every  detail  in  this  manner,  if  you  still  find  the 
steam  supply  insufficient,  it  is  time  to  start  considering  an 
extra  boiler.  I  would  warn  superintendents  against  placing 
too  much  reliance  upon  the  boiler  tests  run  by  the  engi- 
neer, as  he  naturally  wants  to  show  good  results,  and  so  gets 
conditions  that  are  not  every  day  conditions  while  running 

the   test. 

*     *     * 

A  condition  of  general  prosperity  in  commercial  and  indus- 
trial lines  in  Cincinnati  during  the  year  1906  is  indicated  by 
the  annual  report  of  C.  B.  Murray,  of  the  Cincinnati  Chamber 
of  Commerce.  The  value  of  machinery,  machine  tools,  etc., 
manufactured  during  the  year  is  placed  at  $18,000,000.  The 
aggregate  value  of  the  output  of  large  and  small  factories 
of  the  city  and  immediate  vicinity  is  estimated  at  approxi- 
mately $345,000,000,  compared  with  the  preceding  year's  esti- 
mate of  $330,000,000. 
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ITEMS  OF  MECHANICAL  INTEREST. 


NEW  TYPE  OF  VARIABLE  SF'EED  MOTOR. 
It  Is  well  known  that  variations  in  tlu>  tipoeil  of  an  electric 
motor  are  made  possible  by  varying  the  amount  of  current 
passing  through  the  field  winding.  This  variation  is  obtain- 
ed by  introducing  a  resistance  in  series  with  the  shunt  field, 
or  by  diverting  some  of  the  current  in  the  series  field 
through  by-pass  in  the  shape  of  a  resistance.  A  new  type 
of  variable  speed  motor,  described  by  L.  Torda  in  the  Elec- 
trician,  has   been    brought   out   by   the    Morris    Hawkins   Co., 


S[f.chiiiery,X.7. 
Fig.  1.    New  Type  of  Variable  Speed  Motor. 

(address  not  given),  in  which  a  part  of  the  magnet  core  is 
withdrawn  in  an  axial  direction.  This  is  clearly  shown  in 
Fig.  1,  where  the  machine  is  represented  partly  in  section, 
also  showing  the  hand-wheel  and  screw  for  withdrawing  the 
core.  The  hand-wheel  is  mounted  outside  the  end  bracket  at 
the  commutator  end  of  the  machine.  In  Fig.  2  a  diagram  of 
the   motor   is   shown,   the   armature   and   end   brackets  being 

removed  in  order  to 
show  the  air  gaps  A 
formed  by  the  with- 
drawal of  the  magnet 
core.  This  machine 
promises  to  be  a  very 
useful  type  for  machine 
tool  work,  where  there 
is  a  rapidly  growing  de- 
mand for  a  reliable  and 
easily  adjustable  vari- 
able speed  motor.  There 
has  been  for  some  time 
in  use  in  this  country 
another  type  of  vari- 
able speed  motor  work- 
ing on  a  similar  prin- 
ciple. In  this,  the  Stow 
motor,  however,  a  por- 
tion of  the  field  magnet  iron  is  withdrawn  radially  Instead 
of  axially.  (See  Machineky,  December,  1904.)  This,  while 
being  equally  efficient  a  means  for  speed  variation,  does 
not.  perhaps,  permit  of  as  simple  design  as  does  the  motor 
mentioned. 


Machhi(ru,X.y, 


Fig.  •?.    Diagram  showing  Air  Qapa  formed 
by  withidrawal  of  tlie  Magnet  Core. 


THE  STRESSES  IN  SCREW  THREADS. 
In  the  last  report  of  the  British  Engine.  Boiler  and  Elec- 
trical Insurance  Company  reference  is  made  to  the  stresses 
in  threaded  bolts,  and  a  graphical  presentation  of  the  sub- 
ject is  made,  which  clearly  shows  the  effect  of  the  difference 
in  lead  in  bolt  and  nut  upon  the  stresses  in  the  thread.  The 
difference  in  lead  between  the  thread  on  the  bolt  and  in  the 
nut  is  one  that  is  difficult  to  overcome.  In  fact,  very  few 
nuts  have  the  same  pitch  as  the  bolts  they  are  supposed  to 
fit.  The  pressure  between  the  threads  of  the  nut  and  the 
bolt  is  therefore,  generally,  not  the  same  on  every  thread. 
If  the  lead  of  the  thread  of  the  screw  is  longer  than  the 
lead  of  the  nut,  the  stress  will  be  concentrated  on  the  lowest 
thread,  but  If  the  lead  of  the  thread  in  the  nut  is  longer 
than  the  lead  of  the  bolt,  the  stress  is  greatest  on  the  top 
thread.  If  the  lead  of  the  screw  and  in  the  nut  be  exactly 
equal,  the  stresses  will  be  equally  distributed.  The  cut  shows 
In  a  clear  manner  the  way  in  which  the  stresses  are  distrib- 


uted in  the  three  cases.  It  is  evident  that  the  risk  of  strip- 
ping the  threads  Is  tar  greater  in  cases  where  the  lead  of 
screw  and  nut  differ,  as  there  the  stresses  will  be  concen- 
trated on  one  thread,  and  the  threads  are  stripped  or  sheared 
off   one   by    one.     The   danger   of    breaking   the   bolt   Is   also 
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Diagram  of  Stresses  in  Screw  Threads. 

greater  in  that  case,  because.  If  the  threads  are  strong 
enough  to  withstand  stripping,  then  the  whole  force  of  tight- 
ening the  nut  will  be  applied  on  one  thread,  in  the  bottom  of 
which  a  fracture  is  then  the  more  easily  started. 

MULTI-SPINDLE  DRILL  WITH  THE  AXES  OF  THE  DRILL 
SPINDLES  ARRANGED  RADIALLY. 
In  the  Zeitschrift  fur  Werkzeugmaschinen  und  Werkzeuge 
is  shown  a  device  for  drilling  simultaneously  a  number  of 
holes  radially  in  a  piece  of  work.  The  work  K  is  held  in 
the  collet  /.  The  device  is  driven  by  a  belt  on  pulley  F, 
which  is  cast  in  one  piece  with  a  friction  driver  E.  The  pul- 
ley F  -with  the  friction  driver  E  is  raised  up  by  means  of 
lever  H  to  engage  with  the  friction  rollers  R,  located  on  the 
drill  spindles.  By  continued  pressure  on  lever  H  the  fric- 
tion rollers  are  pressed  inward  against  the  action  of  springs 
V.  and  feed  the  drills  into  the  work.  When  the  pressure  on 
lever  H  is  released,  the  friction  driver  E  and  pulley  F  will 
move  downward,  and  the  springs  V  will  move  the  drill  spin- 
dles backwards,  pulling  the  drills  out  from  the  drilled  holes. 
In  the  cut,  the  one-half  of  the  device  which  is  sectioned 
shows  the  friction  driver  in  engagement  with  the  rollers  R 
and  the  spindles  fed  in  full  depth,  while  the  other  half,  not 
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Multiple-spindle  DriU  with  Axes  of  Drill  Spindles  RBdiaUyi'Arronged. 

sectioned,  shows  the  spindles  withdrawn.  The  device  may. 
of  course,  be  applied  to  reaming  operations  also,  and  in 
the  ciit  the  device  is  used  for  reaming  small  tapered  holes. 
[It  is  evident  that  the  device,  as  shown,  would  not  be  of 
great  practical  value,  if  not  somewhat  modified  in  Its  design, 
because  the  surfaces  in  contact  at  A,  being  conical,  are  too 
wide  for  producing  a  good  rolling  action.  A  great  deal  of 
frictional  resistance  will  be  the  result  in  the  design  shown, 
on  account  of  the  great  variation  in  surface  speeds  between 
the  outer  and  inner  edges  of  the  roller,  R.  If  the  face  of 
the  driver  E  is  less  wide  a  better  action  will  result.  But 
even,  then  the  speed  of  the  drill  will  vary  greatly  as  th.' 
drill  Is  fed  into  the  work,  depending  upon  that  the  driver 
will  engage  first  with  the  largest  and  lastly  with  the  smallest 
diameter  of  the  friction  roller,  the  speed  thus  Increasing  as 
the  drill   is  fed   inward.— Eoitoii.] 
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THE  FRENCH  MACHINE  TOOL  TRADE. 

The  Marquis  de  Dion,  of  the  Dion-Bouton  Co.,  in  a  late  in- 
terview stated  that  without  the  American  machine  tools  which 
have  been  imported  during  the  past  few  years,  the  auto- 
mobile trade  of  France  would  practically  not  exist  to-day; 
but  the  recent  progress  made  by  European  machine  tool 
builders  has  materially  changed  conditions  and  affected 
American  trade,  and  now  the  French  as  well  as  all  Euro- 
pean automobile  builders  can  purchase  almost  everything 
they  need  in  Germany  and  England,  and  to  some  extent  in 
France,  at  prices  generally  below  those  quoted  for  American 
tools,  although  European  manufacturers  still  look  to  America 
for  ingenious  and  advanced  ideas  in  machine  design  which 
will  still  further  reduce  the  cost  of  production  and  enable 
them  to  manufacture  higher  grades  of  cars  at  a  lower  cost. 

It  is  unfortunate  that  our  manufacturers  have  been  obliged 
in  a  way  to  neglect  the  French  trade  during  the  past  two  or 
three  years.  They  have  largely  lest  the  benefits  which  should 
have  come  from  their  exhibits  at  the  Paris  Exposition  in  1900, 
and  it  will  be  an  uphill  struggle  against  German  tools  sold 
at  much  lower  prices  than  we  meet,  including  delivery  on  the 
Continent.  It  is  perhaps  not  generally  known  that  German 
tool  manufacturers  receive  an  allowance  from  their  Govern- 
ment on  all  machinery  sales  for  export,  so  that  American 
builders  are  not  only  handicapped  by  our  tariff  regulations 
and  the  high  cost  of  labor  and  material,  but  have  to  meet  the 
^in  effect — subsidized  German  manufacturers  when  com- 
peting for  French  trade. 


UNIT  SYSTEM  OP  MACHINE  DESIGN. 

The  new  vertical  spindle  milling  machine,  shown  in  the 
"New  Machinery  and  Tools"  section  of  this  issue,  is  a  good 
example  of  the  use  of  the  so-called  unit  system  of  machine 
design.  By  the  unit  system  we  mean  assemblages  of  shafts, 
gears,  clutches,  etc.,  mounted  in  separate  frames  or  casings, 
each,  when  assembled,  being  a  mechanism  independent  of  the 
support  afforded  by  the  main  frame.  The  idea  is  an  old  one. 
the  first  example  protably  being  the  engine  lathe  head-stock, 
which  almost  invariably  is  built  independent  of  the  bed.  It 
has  been  employed  in  other  examples  of  machine  tool  con- 
struction   to   considerable   extent,   but   like   some   other   good 


things  the  idea  has  not  been  developed  as  much  as  it  might 
profitably  be,  in  our  opinion. 

The  gear  box  for  speed  or  feed  change,  the  lathe  apron, 
lathe  head-stock,  and  many  similar  parts  of  machine  tools  are 
familiar  examples  which  lend  themselves  admirably  to  this 
plan  of  design,  but  can  it  not  be  carried  further?  Not  only 
can  the  manufacture  he  standardized  more  readily  for  a  cer- 
tain machine,  but  the  design  of  new  sizes,  or  of  entirely  dif- 
ferent machines,  often  can  be  made  much  quicker  and  at  far 
less  cost  by  utilizing  units  of  other  machines. 

The  idea  is  especially  worthy  of  the  serious  consideration 
of  special  machine  tool  builders;  as,  for  example,  of  planer  type 
milling  machines,  horizontal  boring  machines  and  other  tools, 
which  in  the  larger  sizes  are  quite  commonly  modified  to  suit 
the  individual  customer.  The  cost  of  designing,  of  pattern 
work,  and  of  the  shop  system  of  construction  that  must  be 
followed,  makes  the  building  of  special  machinery  much  more 
costly  than  that  of  a  regular  product,  of  course;  but  if  groups 
of  mechanisms  could  be  standardized  and  assembled  in  the 
various  designs,  it  would  considerably  facilitate  the  produc- 
tion, and  to  an  extent  reduce  the  cost. 


MOTOR-DRIVEN  MACHINE  TOOLS. 

An  editorial  investigation  of  the  proportion  of  machine 
tools  equipped  with  individual  motor  drive,  now  being  put  out 
by  the  builders,  has  resulted  in  some  interesting  facts.  The 
statement  was  published  recently  in  a  monthly  contemporary 
that  70  per  cent  of  the  output  of  one  large  machinery  house 
was  motor-driven  and  about  50  per  cent  of  another  was  so 
equipped.  This  appears  to  be  an  over-estimate  so  far  as  the 
total  is  concerned.  The  real  situation  seems  to  be  about  as 
follows: 

Planer  type  milling  machines,  horizontal  boring  machines, 
gun  lathes,  planers  6x6  feet  and  larger,  big  boring  mills, 
large  swing  engine  lathes,  heavy  radial  drills,  and  machine 
tools  in  general,  designated  by  that  vague  and  indefinite  term 
"heavy,"  are  equipped  by  the  builders  for  individual  motor 
drive  to  about  50  per  cent  of  the  total  output,  but  on  light  ma- 
chine tools  the  proportion  of  motor  drive  is  much  smaller.  One 
well-known  concern  building  knee-type  milling  machines  states 
that  only  1.2  per  cent  of  its  machines  is  fitted  with  the  motor 
drive.  Another  large  concern  building  engine  lathes  states 
that  from  4  to  10  per  cent  of  engine  lathes  of  IS-inch  swing 
and  under  are  so  equipped,  and  on  the  larger  sizes  up  to  36 
inches  the  proportion  fitted  with  motor  drive  runs  from  11 
up  to  40  per  cent.  The  still  larger  sizes  (42  and  4S-inch)  re- 
ported were  all  fitted  with  motor  drive.  In  the  boring  mill 
field  one  concern  reports  that  out  of  500  mills  112  were  sup- 
plied with  motor  drive,  this  being  about  22i/i!  per  cent.  A 
machine  tool  and  supply  house  estimates  that  not  more  than 
5  or  10  per  cent  of  the  machine  tools  purchased  through  the 
house  are  individually  motor-driven.  A  prominent  milling  ma- 
chine company  reports  from  5  to  10  per  cent  of  its  total  out- 
put fitted  with  motors.  A  large  machine  tool  concern  in  Phila- 
delphia states  that  34  per  cent  of  its  product,  including  tool 
and  drill  grinding  machines,  was  equipped  with  motor  drive, 
while  exclusive  of  grinding  machines  about  50  per  cent  was 
so  fitted.  This  report  was  for  the  year  1906,  and  the  pro- 
portion runs  slightly  larger  for  1907.  A  well-known  lathe 
builder  in  "Worcester  states  that  about  8  per  cent  of  his  out- 
put of  engine  lathes  has  direct-connected  motor  drive. 

Without  further  quoting,  the  situation,  roughly,  is  that 
about  half  of  the  large  heavy  machines  are  motor-driven,  &nd 
from  5  to  10  per  cent  of  engine  lathes,  milling  machines,  drills, 
etc.  Very  likely  the  proportion  will  increase  relatively  faster 
with  some  slackening  off  in  trade,  as  more  attention  can  be 
given  to  this  and  other  features  of  design.  The  heavy  de- 
mand for  machine  tools  during  the  past  two  or  three  years 
doubtless  has  had  the  effect  of  making  some  builders  disre- 
gard the  motor  drive.  They  have  confined  their  work  to 
building  standard  machines,  leaving  the  electrical  equipment 
to  the  users.  Owing  to  this  condition,  it  is  fair  to  say  that 
probably  a  considerably  larger  proportion  of  machines  was 
actually  fitted  with  individual  motors  than  indicated  by  the 
above  figures,  the  users  applying  the  motors  themselves. 
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THE  AUTOMOBILE  SITUATION. 

The  slowiiiK  down  of  llu'  autoiuobilc  Imsiness  ihirlnK  tlie 
imst  suiiinitT  is  u  ninttcr  that  should  luive  the  attention  of 
thoiigtilfiil  null  in  any  way  affeeteil  liy  its  geiieial  pros|iciily. 
Is  till'  inilustry.  as  at  present  developed,  on  a  flnn  fonndalian, 
aiul  what  is  its  jirolialile  fului-e.  are  (pieslions  tliat  (roiil)le 
Tis.  In  the  Oetober,  I90t!,  issue  an  editorial  api)eaied  in  which 
llie  jiroliahiliiy  of  the  pleasure  automobile  in  a  measure 
experieneins  the  same  fate  as  has  overtalien  the  bicycle  was 
discussed,  and  in  the  December  issue  the  replies  of  a  number  of 
prominent  automobile  concerns  were  printed.  These  naturally 
dtreiided  the  automobile,  but  it  was  conceded,  either  directly 
or  by  inferrnce.  that  the  real  future  of  the  automobile  is 
largely  whatever  its  deserts  as  a  business  machine  may  merit. 
The  iiresent  development  of  liish-speed  and  costly  cars, 
di  signed  for  the  pleasure  of  an  idle,  extravagant  class,  holds 
forth  little  of  promise  for  the  future.  In  the  first  place,  all 
pleasures  which  have  no  object  but  that  of  mere  gratification 
of  the  senses  soon  pall  and  become  distasteful.  Such,  we 
believe,  is  already  the  existing  condition  with  a  considerable 
class  as  regards  automobiling.  It  cannot  be  expected  that 
the  speed  madness  which  has  led  hundreds  and  thousands  of 
automobile  drivers  to  rush  along  country  roads,  raising  great 
clouds  of  dust  and  causing  terror  and  semi-panic  through- 
out the  whole  countryside,  could  be  a  permanent  condition. 
In  the  second  place,  even  if  the  class  now  following  this  sport 
could  find  permanent  pleasure  in  it,  the  productive  power  of 
the  country,  rich  though  it  is.  could  not  indefinitely  sustain 
such  unprofitable  diversions  on  the  part  of  large  numbers  of 
its  citizens. 

The  automobile  will  surely  supplant  the  horse  and  horse- 
drawn  vehicle,  but  it  will  do  so  primarily  for  business  rea- 
sons. For  example,  a  family  in  town  or  country  which  now 
must  keep  one  horse  or  two  to  fetch  and  carry  will  eventually 
come  to  use  the  automobile  instead  for  the  same  purpose, 
and  it  will  incidentally  use  it  for  pleasure  also,  the  same 
as  the  horse  is  used  now,  but  the  large  majority  of  such 
families  will  not  keep  an  automobile  for  pleasure  alone,  nor 
will  they  invest  in  high-priced  machines.  The  business  of 
trucking  in  all  cities  and  towns  has  grown  more  and  more 
expensive  from  year  to  year  because  of  the  care  and  main- 
tenance of  horses,  and  it  seems  that  this  field  also  must  be 
profitable  for  motor-driven  trucks,  although  very  little,  com- 
paratively, has  been  done  as  yet.  The  reason,  of  course,  is 
that  the  manufacturers  naturally  have  catered  to  the  trade 
that  was  most  profitable  for  the  time  being.  This  may  prove 
to  be  a  short-sighted  policy  in  the  long  run. 

«  *  « 
LIABILITY  OF  EMPLOYERS. 
As  there  is  but  little  question  that  the  President's  propo- 
sition in  regard  to  emplo.vers'  liability  for  injuries  inflicted 
on  workmen  while  at  work  will  be  acted  upon  by  our  legis- 
lative bodies  within  a  near  future,  it  seems  that  rather  too 
little  attention  has  been  given  to  this  matter  by  the  technical 
press  in  general.  It  has  been  contended,  and  not  without  rea- 
son, that  to  make  the  employer  liable  for  all  injuries  in- 
flicted upon  workmen  while  at  work  is  not  fully  just,  because 
many  an  injury  is  caused  by  inexcusable  personal  careless- 
ness. As  an  example  of  this  class  of  accidents  an  English 
contemporary  mentions  a  case  at  Cambridge,  England,  where 
two  men  proceeded  to  take  off  the  cover  of  a  boiler  for  clean- 
ing purposes  under  the  impression  that  there  was  no  steam 
in  the  boiler,  as  the  pressure  gage  stood  at  zero.  They  had 
taken  out  all  the  bolts,  and  then  proceeded  to  force  off  the 
cover,  when  a  rush  of  steam  occurred  which  scalded  one  of 
the  men  to  death.  Another  similar  case  occurred  at  Schen- 
ectady, where  two  men  proceeded  to  take  off  the  cover  of  a 
large  vessel,  .^  feet  in  diameter  and  40  I'eet  in  length,  under 
the  mistaken  impression  that  pressure  was  relieved,  whereas 
the  steam  had  not  been  allowed  to  cscajie.  As  reported, 
after  a  number  of  the  bolts  were  removed,  the  cylinder  head 
was  suddenly  blown  off,  killing  the  two  men  engaged  and 
causing  the  cylinder  to  shoot  backward,  demolishing  a  water 
tower  and  a  windmill,  and  finally  alighting  on  the  railway, 
where  It  killed  a  third  man  about  TM^  feet  from  its  original 
position.     The  folly  of  attempting  to  remove  a  manhole  cover 


from  a  boiler  before  steam  pressure  is  entirely  relieved 
would  seem  so  obvious  that  one  would  imagine  the  necessity 
for  ijointing  it  out  would  never  occur,  but  these  two  fatalities, 
arising  from  acts  of  this  kind,  show  not  only  the  possibility 
of  such  occurrences,  but  the  necessity  of  calling  attention  to 
them.  They  also  show  how  carefully  some  men  must  be 
guarded  against  their  own  ignorance,  carelessness  and  folly, 
and  that  employers  may  be  unfairly  charged  with  responsi- 
bility for  things  not   within  their  control. 

But,  on  the  other  hand,  it  is  admitted  by  all  fair-minded 
persons  that  something  must  be  done  In  order  to  relieve  the 
suffering  and  the  burden  on  those  depending  on  the  injured 
or  killed  worker,  no  matter  what  the  cause  of  the  accident. 
And  if,  as  in  Germany  and  Great  Britain,  we  place  the  re- 
sponsibility, financially,  on  the  employer,  the  result  will 
finally  be,  not  that  the  employer  is  burdened  directly  to  any 
greater  extent  than  now,  but  simply  that  he  acts  as  an  in- 
surance agent  for  his  men.  He  will  not  personally  shoulder 
the  liability,  but  will  turn  over  that  responsibility  to  an  in- 
surance company,  while.  In  turn,  the  premiums  he  pays  orig- 
inally must  come  out  of  the  productive  labor  of  his  men. 
The  benefits  derived  from  this  system,  however,  are  manifold. 
In  the  first  place  the  community  will  be  burdened  by  less  de- 
pendents forced  upon  it  by  industrial  activity.  Secondly, 
adequate  safeguarding  of  life  and  limb  will  greatly  increase 
in  our  shops,  since  the  insurance  companies  will  insist  upon 
the  best  safety  appliances  in  order  to  accept  the  risks. 

In  England  the  original  workmen's  compensation  act,  plac- 
ing the  burden  of  industrial  accidents  ujion  employers,  was 
passed  ten  years  ago,  against  strong  opposition  from  both 
employers  and  labor  organizations.  Experience  has  proved, 
however,  that  the  criticisms  of  the  act  were  ill-founded,  and 
so  experience  undoubtedly  would  prove  in  this  country.  At 
the  present  time  the  United  States  is  the  only  industrial 
nation  in  which  the  burden  of  industrial  accidents  is  borne 
nearly  wholly  by  the  workmen.  The  subject  is  one  certain 
to  be  agitated  with  increasing  vigor  from  this  time  forward, 
and  everybody  concerned  in  our  industrial  development  must 
sooner  or  later  give  some  attention  to  this  subject.  Our 
present  waste  of  industrial  working  force,  of  life  and  limb, 
is  appalling,  and  in  many  cases  due  safety  appliances  are 
lacking.  When  proper  allowances  have  been  made  for  care- 
lessness of  employes,  there  still  remains  a  heavy  charge 
against  the  emjiloyer.  The  liability  laws  would  tend  to  in- 
crease proper  safeguarding  of  the  health  and  life  of  our 
industrial  workers,  and  as  it  seems  as  if  making  the  em- 
ployer directly  responsible  would  be  the  best  means  for 
bringing  about  a  better  appreciation  of  the  value  of  human 
life,  this  step  must  be  taken.  It  will  in  the  long  run  place 
no  burden  on  the  employer.  The  productive  workers  in  our 
industries  must  finally  pay  the  insurance  in  any  case,  and  an 
effective  means  of  bringing  about  a  desirable  result  should 
not  be  scoffed  at.  even  if  it  at  first  seems  as  if  It  placed  too 
much  responsibility  on  the  employer  of  labor. 


NEW  BAIL-MAKING  PLANTS. 
It  has  been  announced  that  the  Jones  &  Laughlin  Steel  Co., 
of  Pittsburg,  will  enter  the  rail-making  business,  and  will 
establish  at  its  new  plant  near  Allequippa,  Pa.,  one  of  the 
largest  steel  rail  mills  in  the  country.  The  .lones  &  Laugh- 
lin Steel  Co.,  as  is  well  known,  is  the  largest  Independent 
steel  company  in  the  country,  and  it  has  been  the  most 
active  competitor  of  the  United  States  Steel  Corporation, 
commonly  called  the  steel  trust,  in  all  other  steel  manufac- 
ture except  that  of  steel  rails.  It  is  not  known  exactly  when 
the  new  rail  mill  will  be  in  oiieration,  but  the  company  has 
made  a  statement  to  the  effect  that  It  will  be  within  a  short 
time.  The  Hethlehtm  Steel  Co.  started  a  rail  mill  in  the 
first  part  of  September,  and  has  been  engaged  since  then  in 
rolling  rails  tor  the  Union  Pacific.  This  company  alinndoued 
the  making  of  rails  about  ten  years  ago,  but  has  concluded 
to  take  u!)  this  manufacture  again.  The  new  mill  is  arran.ged 
for  the  manufacture  of  basic  open-hearth  rails,  low  in  phos- 
phorus. Attention  will  also  be  given  to  the  manufacture  of 
rails  containing  special  alloys,  such  as  nickel,  chromium,  and 
vanadium. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


The  Fekin-Paris  automobile  contest,  which  was  mentioned 
in  our  May  issue,  was  finished  in  August,  the  winner  finish- 
ing the  run  in  about  60  days. 


Worli  has  begun  on  the  electrification  of  150  miles  of 
suburban  railway  leading  into  San  Francisco  and  Oakland. 
It  is  believed  that  this  is  warranted  by  the  enormous  subur- 
ban business  of  the  railroads  around  San  Francisco,  which  is 
almost  as  great  as  that  of  the  New  Jersey  roads  in  the  neigh- 
borhood of  New  York. 


Necessary  funds  have  been  provided  for  the  purchase  of  a 
reflecting  telescope  to  be  Installed  at  the  observatory  of  the 
Carnegie  Institution  of  Mount  Wilson,  California,  which  will 
be  the  largest  hitherto  made.  The  mirror  of  this  telescope 
will  be  100  inches  in  diameter,  and  the  focal  length  50  feet, 
while  hitherto  60  inches  has  been  the  limit  for  the  diameter. 
The  mass  of  glass  of  which  the  mirror  is  composed  is  13 
inches  thick,  and  the  weight  is  about  41/2  tons. 


It  has  been  proposed,  says  Industritidningcn  Norden,  to  use 
electromagnets  for  lifting  and  handling  large  panes  of  glass. 
As  glass  is  a  non-magnetic  material,  the  proposition  at  first 
seems  rather  difficult  of  realization,  but  it  is  accomplished  by 
placing  a  piece  of  sheet  iron  under  the  glass  and  applying 
one  or  more  electromagnets  on  the  upper  face  of  the  glass. 
The  electromagnets  attract  the  slieet  iron  and  thereby  hold 
the  glass  suspended  while  moving. 


A  correspondent  to  the  Railroad  Gazette,  writing  about  the 
rusting  of  steel  rails,  refers  to  a  report  of  J.  W.  Post,  chief 
engineer  of  the  Netherlands  State  railroads,  relating  to  iron 
ties  that  had  been  bedded  in  gravel  and  sand  ballast  for 
thirty-five  years.  The  original  weight  of  the  ties  was  125 
pounds.  They  decreased  in  weight  from  rust  and  wear,  on  an 
average,  one-quarter  of  a  pound  in  every  year.  Thus  the  total 
decrease  in  weight  in  thirty-five  years  was  8.75  pounds. 


Attorney-General  Bonaparte  has  directed  the  various  United 
States  Attorneys  to  institute  suits  against  a  large  number 
of  railroad  companies  to  recover  penalties  incurred  by  them 
for  alleged  violations  of  the  safety  appliance  law.  The  facts 
upon  which  these  prosecutions  are  based  were  reported  to  the 
Interstate  Commerce  Commission  by  its  inspectors  of  safety 
appliances.  The  violations  which  constitute  the  basis  of  the 
prosecutions  number  287,  distributed  among  37  operating  com- 
panies. 

The  Chicago  tunnel  system  for  handling  freight,  mails,  etc., 
which  has  been  very  quietly  developed,  will  in  the  near  fu- 
ture further  increase  its  freight  business,  it  being  reported 
that  contraj^ts  have  been  made  with  twenty-six  railways  for 
the  handling- of  their  freight  in  the  business  district.  The 
system  comprises  thirty  miles  of  tunnel  with  narrow  gage 
track.  The  mail  is  already  carried  by  these  tunnels  between 
the  railroad  stations  and  the  post  office.  The  large  estab- 
lishments have  tracks  running  right  into  their  basements, 
while  there  are  six  regular  freight  stations  in  the  business 
district  for  the  use  of  smaller  shippers. 


The  new  Cunarder  Lusitania  broke  all  previous  Atlantic 
speed  records  on  her  second  westward  voyage,  crossing  the 
ocean  at  an  average  speed  of  24  knots.  The  liner  arrived 
in  New  York  early  in  the  morning  on  Friday,  October  11, 
havi^g  left  Queenstown  in  the  forenoon  the  previous  Sunday. 
The  time  consumed  in  her  passage  from  Daunt's  Rock,  off 
Queenstown,  to  Sandy  Hook  Lightship  was  4  days,  19  hours, 
and  52  minutes,  due  allowance  having  been  given  to  the  five 
hours  time  difference.  The  best  previous  record  is  that  of 
Kaiser  Wilhelm  II.,  which  crossed  the  ocean  at  a  speed  of 
23.58  knots.  The  best  day's  run  was  617  sea  miles;  the  previ- 
ous record  for  a  day's  run,  601  sea  miles,  was  held  by  the 
Deutschland. 


The  tendency  In  Germany  when  using  concrete  for  railway 
bridges  seems  to  be  to  rather  use  plain  concrete  than  rein- 
forced. It  is  reported  that  lately  three  railroad  bridges  have 
been  completed  on  the  Bavarian  State  Railways,  all  erected 
of  plain  concrete  and  having  spans  187,  211,  and  211  feet, 
respectively.  In  one  case  the  rise  of  the  main  arch  is  only 
about  one-sixth  of  the  width  of  the  span.  One  of  these 
bridges  carries  four  railway  tracks,  and  the  other  two  only 
two.  It  is  stated  that  the  cost  of  these  bridges  is  from  17  to 
20  per  cent  less  than  that  estimated  for  steel  bridges.  The 
ultimate  saving  will,  of  course,  be  considerably  more,  inas- 
mucn  as  practically  no  maintenance  is  necessary  in  the  case 
of  concrete  structures  of  this  character. 


The  battery  tunnel  in  New  York,  under  the  East  River, 
connecting  the  lower  end  of  Manhattan  with  Brooklyn,  Is 
rapidly  approaching  completion.  The  tunnel  under  the  river 
itself  is  practically  finished.  The  building  of  this  tunnel 
presented  a  number  of  new  engineering  problems  which  de- 
veloped difficulties  which  could  not  be  foreseen.  The  tubes 
which  enclose  the  tunnel  rest  partly  on  rock,  partly  on  silt, 
and  partly  on  fine  sand,  and  great  difficulties  have  been  ex- 
perienced in  regard  to  preventing  the  tubes  from  setting. 
Concrete  piles  have  been  placed  under  the  tubes  where  they 
rest  on  the  fine  sand,  and  these  piles  have  been  carried  down 
to  a  depth  of  75  feet  in  order  to  provide  an  adequate  safe- 
guard, although  Mr.  George  Rice,  chief  engineer  of  the  con- 
struction, considered  this  precaution  unnecessary.  If  noth- 
ing unforeseen  arises,  it  is  likely  that  trains  may  be  run 
through  the  tunnel  some  time  during  this  month. 


A  horizontal  tandem  steam  engine  with  cylinders  52  and  90 
inches  diameter  by  60  inches  stroke  was  recently  built  by  the 
Wm.  Tod  Co.,  Youngstown,  Ohio,  to  drive  a  43-inch  three-high 
blooming  mill  in  the  Carnegie  Steel  Go's  plant  at  Youngs- 
town. This  engine  is  designed  to  develop  4,000  indicated 
horse-power  at  58  revolutions  per  minute,  and  a  maximum 
power  of  7,000  indicated  horse-power.  It  is  claimed  that  this 
is  the  greatest  horse-power  ever  transmitted  by  a  single 
crankpin.  The  weight  of  the  flywheel  is  240,000  pounds,  this 
great  weight  being  required  on  account  of  the  power  required 
to  be  stored  in  the  fly-wheel  when  breaking  down  an  ingot, 
it  being  estimated  that  as  much  as  14,000  horse-power  will 
be  required  for  short  periods.  The  main  journals  are  30  x  58 
inches,  and  the  shaft  is  36  inches  diameter  in  the  center. 
The  crankpin  Is  20  x  16  inches,  and  the  total  weight  of  the 
engine  is  500  tons. 


We  mentioned  in  the  engineering  review  of  our  July  issue 
about  the  salvage  of  the  White  Star  liner  Suevic,  which  had 
run  aground  near  the  Scilly  Islands,  and  the  aft  portion  of 
which  was  taken  to  Southampton,  to  be  provided  with  a  new 
bow,  the  old  how  having  been  left  on  the  rocks.  According 
to  the  Practical  Engineer,  a  new  bow  has  now  been  built  for 
this  ship  by  Harland  &  Wolff,  of  Belfast,  and  this  portion  of 
the  ship  will  be  towed  from  Belfast  to  Southampton,  where 
the  ship  will  be  rendered  complete  once  more.  It  is  prob- 
ably the  first  time  that  a  ship  was  ever  launched  piece- 
meal. The  new  fragment,  if  that  expression  may  be  employed, 
is  said  to  be  almost  as  tall  as  it  is  long,  and  there  were  some 
difficulties  connected  with  its  launching.  The  portion  of  the 
new  bow  which  will  be  immediately  joined  to  the  old  aft 
portion  remaining  of  the  Suevic,  will  be  enclosed  with  a 
casing  of  steel  plates  during  the  voyage  to  Southampton. 


While  aluminum  for  overhead  transmission  lines  has  been 
employed  to  some  extent  in  this  country,  its  use  in  under- 
ground circuits  has  been  prohibitive  because  of  the  compara- 
tively high  cost  of  aluminum,  the  impurities  which  reduce 
the  electrical  conductivity,  and  the  diflSculty  of  satisfactory 
joints.  According  to  the  Mechanical  Engineer,  these  draw- 
backs  have  been   successfully  overcome  by  an  English  firm. 
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Johnson  &  IMiilllps.  Ltd.,  of  Old  Charlton,  Kent.  This  firm 
supplies  insulated  aUiniinuni  cablea  of  a  conductivity  equal 
to  copper  at  a  price  which  shows  a  considerable  savins  when 
compared  with  the  )irice  of  copper  conductors,  particularly 
when  as  high  as  before  the  slump  In  September.  The  great 
drawbaclc  to  the  use  of  aluminum  for  electrical  purposes 
In  the  past  has  been  the  difllculty  of  obtaining  it  sufflciently 
pure.  At  the  present  time  aluminum  may  l)e  obtained  with  a 
purity  of  99.9  per  cent,  the  average  purity  of  commercial 
aluminum  being  99.6  per  cent. 


It  has  been  stated  over  and  over  again  In  the  daily  as  well 
as  in  the  technical  press  that  steam  turbines  do  not  find 
favor  with  the  Germans,  and  particularly  that  German  naval 
officers  were  skeptical  in  regard  to  the  newly-developed  motor. 
In  view  of  this,  the  reports  of  the  trials  of  a  new  torpedo 
boat  recently  launched  at  Kiel,  the  most  prominent  German 
naval  station,  are  of  so  much  the  greater  interest.  This  tor- 
pedo boat  attained  at  the  official  tests  a  speed  of  33,9  knots 
on  the  measured  test  mile  with  adverse  weather  conditions, 
and  during  a  trial  of  a  duration  of  three  hours  she  attained 
an  average  speed  of  slightly  over  33  knots.  The  turbines 
Indicated  13,000  horse-power.  The  torpedo  boat  proved  itself 
capable  of  going  backward  at  a  speed  of  16.9  knots  against 
strong  wind  and  heavy  sea.  The  boat  has  a  displacement  of 
565  tons.  The  German  navy  is  to  be  equipped  with  several 
torpedo  boats  driven  by  steam  turbines.  The  German 
merchant  marine  is  also  reported  as  considering  turbine- 
driven  vessels. 


The  United  States  Government  has  erected  a  wireless  tele- 
graph station  at  the  New  York  Navy  Yard.  The  station  is 
intended  to  make  possible  direct  communication  between  the 
Navy  Department  at  Washington  and  the  Navy  Yard  in  New 
York,  independent  of  the  commercial  telegraph  companies. 
It  is  stated  that  it  is  the  purpose  of  the  government  to  estab- 
lish a  series  of  wireless  telegraph  stations  which  will  con- 
nect Washington  with  all  important  cities  along  the  sea  coast, 
and  thus  practically  free  the  government  from  dependence 
upon  the  telegraph  companies.  In  view  of  the  difficulties  ex- 
perienced of  late  in  regard  to  the  manner  in  which  the  com- 
mercial telegraph  companies  have  carried  out  their  duties  to- 
ward the  public,  it  would  seem  in  place  that  the  government 
also  took  such  action  as  to  make  all  legitimate  business  en- 
terprises of  the  country  independent  of  the  present  commer- 
cial telegraph  companies  whose  performance  of  their  obliga- 
tions has  been  discredited  to  such  an  extent  as  to  make  gov- 
ernmental  action   fully   warranted. 


The  question  of  utilizing  the  abundant  water  power  of  the 
more  mountainous  countries  in  Europe  for  the  electrification 
of  railways  has  often  been  referred  to  in  our  columns.  The 
latest  project  of  this  kind  is  that  of  the  state  railways  of 
Bavaria.  It  is  estimated  that  700,000  horse-power  can  be 
obtained  from  Bavarian  streams,  but  it  is  suggested  that  only 
200,000  horse-power  should  be  reserved  by  the  state  for  the 
working  of  the  railways.  For  a  start  the  ministry  for  the 
railways  proposes  only  to  utilize  92,000  horse-power.  It  is 
claimed  that  the  hydro-electric  working  of  the  railways  is 
certain  to  give  a  considerable  profit  over  the  one  now  ob- 
tained by  working  the  railroads  with  steam.  The  annual 
economy  is  estimated  at  $1,750,000,  obtainable  by  working 
only  the  railroads  in  southern  Bavaria  by  electricity.  Great 
attention  has  also,  at  the  present  time,  been  given  to  the  avail- 
able water  power  in  France.  The  available  coal  deposits  in 
that  country  will,  at  the  present  consumption,  be  exhausted 
before  many  years,  and  this  condition  naturally  increases  the 
value  of  the  water  falls.  While  the  water  powers  of  France 
have  not  been  gaged  with  very  great  accuracy,  the  total 
hydraulic  power  available  In  France  is,  according  to  Engineer- 
ing, estimated  to  be  between  9,000,000  and  10,000,000  horse- 
power. As  the  effective  horse-power  hours  used  at  the  pres- 
ent time  in  the  whole  country  correspond  to  a  continuous 
operation  at  the  rate  of  less  than  4,000,000  horse-powor,  the 
available  water  power,  if  fully  utilized,  would  be  enough  for 
a  long  time  to  come. 


LOCOMOTIVE  WEIGHING  MACHINE. 
EiKjini'criiKj.  Suptcnibor  i;!,  l'.)()7. 
The  machine  illustrated  in  the  accompanying  cut  has  been 
designed  for  the  purpose  of  determining  accurately,  and  with 
little  trouble,  the  load  on  any  wheel  of  a  locomotive  without 
necessitating  the  use  of  a  costly  locomotive  weighing  table. 
The  device  illustrated  consists  essentially  of  a  cast  steel 
bracket,  with  a  lever  which  transfers  the  weight  of  the  wheel 
to  a  balance  beam.  The  bracket  is  of  Y-shape,  the  extremi- 
ties of  its  two  arras  resting  upon  the  rail,  one  at  each  aide  of 
the  wheel.     The  lever   is  fitted   with   three   knife   edges,  one 


Device  for  Weighing  the  Load  on  Locomotive  Wheels. 

pair  of  which  bear  on  finished  surfaces  of  the  bracket  and  act 
as  a  fulcrum,  while  the  other  knife  edge  Is  located  centrally 
beneath  the  wheel.  By  screwing  down  the  set  screws  C  in 
the  arms  of  the  bracket,  the  lever  is  raised  until  the  weight 
of  the  wheel  is  taken  by  the  central  knife-edge.  The  scale 
beam  D  is  connected  with  the  weighing  lever  by  a  system 
of  compound  levers,  the  same  as  in  an  ordinary  scale,  and  the 
two  weights  A  and  B  are  each,  respectively,  the  sliding  poises 
for  the  two  scales  for  the  weight  in  tons  and  hundredweights. 


THE  IMPORTANCE   OF  NITROGEN  IN  CASE-HARDENING. 

Paper  by  Mr.   G.  Shaw  Scott,  read  before  the  Iron  and  Steil 
InstitiUe,  September  Meeting,  1907. 

In  this  paper  some  experimental  data  Is  recorded,  show- 
ing the  Importance  of  nitrogen  in  the  case-hardening  pro- 
cess. A  certain  steel  was  selected  which  had  been  found 
specially  suitable  for  case-hardening.  This  steel  had  the 
following  composition:  Carbon,  0.14;  silicon,  0.01;  sulphur. 
0.08;  phosphorus,  0.03;  manganese,  0.58;  iron  (by  difference) 
99.16.  Samples  of  this  steel  were  case-hardened  in  small 
cast-iron  boxes,  being  packed  in  a  variety  of  materials  such 
as  burnt  leather,  wood  charcoal,  anthracite  coal,  sugar  char- 
coal, potassium,  ferro-cyanide,  potassium  cyanide,  petroleum, 
gas,  bone,  horn,  graphite,  bone  black,  acetylene,  barium  car- 
bonate, coal  gas,  etc.  It  was  demonstrated  that  there  was 
no  carbon  penetration  in  bars  heated  for  four  hours  at  700 
degrees  C.  (1,292  degrees  F.),  and  that  a  temperature  of  SOO 
degrees  C.  (1,472  degrees  F.)  was  about  the  minimum  tem 
perature  at  which  carbon  penetration  took  place  to  an  ap- 
preciable extent. 

Samples  treated  for  four  hours  at  a  temperature  of  900 
degrees  C.  (1,652  degrees  F.)  showed  6.  carbon  penetration 
of  0.063  Inch.  It  was  demonstrated  that  this  temperature 
gave  uniformly  better  results  than  higher  temperatures.  Bar- 
ium carbonate  and  wood  charcoal  gave  about  two  times  as 
deep  a  carbon  penetration  in  four  hours  as  wood  charcoal 
alone,  and  about  one-third  deeper  penetration  than  burnt 
leather.  But  when  the  heat  was  sufflciently  prolonged,  the 
several  mixtures  gave  approximately  the  same  results.  All 
the  case-hardening  materials   In  common  use  contain  nitro 
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gen  in  some  form  or  other,  or  have  the  power  of  utilizing  at- 
mospheric nitrogen,  and  It  appears  that  nitrogen  is  the  active 
element  in  promoting  carbon  penetration,  although  the  free 
gas  has  no  effect  on  steel  itself.  Ammonia,  which  is  a 
prominent  constituent  of  case-hardening  materials,  is  the 
chief  supplier  of  nitrogen,  and  experiments  were  made  that 
showed  that  ammonia  gas  caused  deep  carbon  penetration 
with  materials  that  without  its  presence  had  only  slight  car- 
burizing  eifect. 

RATIO  OF  GENERATOR  CAPACITY  TO  MOTOR  HORSE- 
POWER IN  ELECTRIC  DRIVE  INSTALLATIONS. 
Mr.  George  R.  Henderson,  in  Proceedings  of  the  New  England 
Railroad  Club. 
The  percentage  of  generator  capacity  to  the  sum  of  the 
rated  motor  horse-powers  is  somewhat  uncertain,  but  it  Is 
lower,  perhaps,  than  generally  Imagined.  At  the  1903  con- 
vention of  the  Master  Mechanics"  Association  a  committee 
reporting  on  electrically  driven  shops  stated  that  40  per  cent 
of  the  aggregate  horse-power  of  the  tools  could  be  taken,  and 
to  this  added  the  constant  and  average  lighting  load  in  order 
to  determine  the  capacity  of  the  generators  required,  without 
including  in  the  list  of  such  motors  those  required  for  cranes, 
transfer  tables  or  turntables;  but  the  question  of  a  spare  unit 
should  always  receive  consideration.  The  Master  Mechanics' 
proceedings  for  1900  stated  that  at  the  Baldwin  Locomotive 
Works,  the  switchboard  load  averaged  only  about  27  per  cent 
of  the  total  motor  rating,  in  this  case  the  crane  motors  being 
included  At  the  Topeka  shops  a  switchboard  load  equal  to 
38  per  cent  of  the  various  motors,  exclusive  of  those  on  the 
cranes,  was  found  to  obtain.  At  the  McKee's  Rocks  shop  the 
power  consumption  was  about  30  per  cent  of  the  motor  rating. 
The  actual  installation  of  some  large  and  modern  shops  is 
very  Interesting.  At  CoUlnwood  the  total  generator  capacity 
(after  deducting  requirements  for  lights)  was  50  per  cent 
of  the  sum  of  the  motor  ratings,  not  counting  those  upon  the 
cranes.  At  McKee's  Rocks  shop  it  was  47  per  cent  on  the 
same  basis;  at  the  Angus  shop,  Montreal,  37  per  cent.  The 
new  Parsons  shop  of  the  M.,  K.  &  T.  Railway  has  a  genera- 
tor capacity  of  about  75  per  cent  of  the  total  rated  motor 
capacity.  Of  course  the  question  of  the  size  of  generators 
and  also  spare  units  affects  this  to  a  certain  extent,  and  the 
best  way  to  study  the  question  Is  to  lay  out  a  hypothetical 
load  diagram  and  determine  from  this  the  most  economical 
size  of  units. 


that  of  the  tensile  strength,  or,  say,  9.5,000  pounds  per  square 
inch  of  section. 

In  the  middle  of  the  past  century,  as  cast  iron  became 
extensively  applied  to  structural  purposes,  its  physical  prop- 
erties were  studied  with  great  care,  and  the  experiments  of 
Hodgkinson  and  Fairbairn  in  England,  and  of  their  contem- 
poraries, yielded  a  valuable  fund  of  information  on  the  sub- 
ject. Seeking  a  section  of  beam  which  should  exhibit  the 
highest  ultimate  strength  in  proportion  to  area  of  cross- 
section,  or  of  the  weight  of  metal  employed,  Hodgkinson 
advocated  a  section  in  which  the  tension  flange  exceeded  the 
compression  flange  about  six  to  one  in  sectional  area,  the 
web  usually  tapering  in  thickness  from  the  tension  flange, 
diminishing  toward  the  other  flange.  This  form  of  beam  was 
largely  adopted,  and  took  precedence  as  long  as  cast  iron  was 
used  for  beams  in  structures.  We  find  that  the  same  method 
of  reasoning  influenced  the  machine  designer  in  disposing 
cast  Iron  to  seeming  advantage  in  the  construction  of  ma- 
chines, massing  the  metal  to  resist  tension,  and  permitting 
high  unit  stress  on  metal  in  compression;  and  especially 
is  this  observed  in  machines  of  the  open  jaw  or  gap  type, 
such  as  presses,  punching  and  shearing  machines,  etc.  The 
author  of  the  paper  here  abstracted  believes  that  usually  the 
unit   stresses   should   be  little,   if   any,   higher   in   compression 


PHYSICAL  CHARACTERISTICS  OF  CAST  IRON. 

Abstract  of  paper  by  James  Christie,  read  before  the  Engineers' 
Club  of  Philadelphia,  April  SO,  1907. 

Cast  iron  is  iirobably  the  most  complex,  variable  and  uncer- 
tain form  in  which  iron  Is  used.  Not  only  is  the  amount  of 
extraneous  metals  and  metalloids  variable,  but  the  condition 
in  which  the  associated  carbon  exists,  and  the  character  of 
this  association,  a're  determined  largely  by  the  influence  of 
silicon  and  possibly  other  metalloids.  Again,  the  physical 
properties  of  the  metal  are  influenced  by  casting  temperature, 
rate  of  cooling,  etc.,  so  that  altogether  we  can  only  assume 
the  probable  strength  and  stiffness  of  a  casting  In  the  most 
general  way,  and  forecast  results,  which  will  suit  an  average, 
from  which  individual  castings  may  vary  widely  in  extremes. 

For  heavy  machinery,  where  cast  iron  is  used  in  heavy 
masses  through  which  working  stresses  are  imperfectly  dis- 
tributed, the  metal  probably  is  much  softer  and  weaker  in 
the  middle  of  the  mass,  where  it  has  cooled  slowly,  than  at 
outer  surface,  where  the  metal  has  more  rapidly  cooled. 
Furthermore,  castings  are  usually  under  considerable  internal 
strain,  due  to  unequal  contraction,  and  although  this  internal 
strain  gradually  disappears,  it  may  have  some  disturbing 
influence  after  the  casting  has  been  put  in  service.  It  is 
good  practice  to  assume  an  ultimate  tensile  strength  of 
16,000  pounds  per  square  inch  for  ordinary  iron  castings, 
and  to  limit  working  stresses  from  2,000  to  4,000  pounds 
per  square  inch,  according  to  the  conditions  and  character  of 
the  service. 

Cast  iron  offeis  a  high  resistance  to  compressive  stress, 
and  although  this  resistance  varies  within  wide  limitations, 
it  may  be  assumed  as  a  working  basis  to  be  about  six  times 
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lUustrBtion  of  Common  Design  Intended  to  EquaUze 
Stresses  in  Cast  Iron. 

than  in  tension,  for  the  following  reasons.  In  machinery 
rigidity  or  stiffness  is  usually  the  chief  consideration;  many 
machines  do  not  fulfil  the  Intended  purpose  properly,  not  by 
failure  through  fracture,  but  by  want  of  suflicient  stiffness. 
Deflection  has  to  be  limited,  and  when  that  is  done,  breaking 
from  excessive  tension  is  sufficiently  guarded  against.  As 
cast  iron  yields  to  compression  as  much  as  with  the 
same  unit  sti'esses  it  yields  to  tension,  it  follows  that  the 
compressive  stress  should  not  exceed  the  tensile  strength  per 
unit  of  section  if  it  is  desired  to  dispose  a  given  mass  of 
metal  with  least  deflection.  It  is  believed  that  rupture  some- 
times occurs  in  a  machine  apparently  through  tension,  where 
the  origin  of  the  weakness  could  be  traced  to  a  want  of 
material  to  sufficiently  resist  compression,  the  improperly 
supported  tension  side  severing  by  cross-bending  or  transverse 
stress. 

Taking  for  illustration  an  open  gap  machines  with  frame 
as  illustrated  in  the  cut,  with  tension  at  T  and  compression  at 
C,  if  the  section  is  so  shaped  that  the  compressive  unit  stress 
is  six  times  that  of  the  tensile  unit  stress,  then,  elastic  moduli 
oeing  equal,  the  frame  will  yield  at  C  six  times  as  much  by 
compression  as  it  does  by  tension  at  T.  This  permits  an 
oscillation  of  the  mass  at  T  around  its  center.  If  this  oscil- 
lation becomes  dangerous,  by  extent  or  frequency,  the  frame 
will  break  by  cross-bending  at  the  mass  T,  giving  the  impres- 
sion that  more  material  is  needed  to  resist  tension,  whereas 
the  fact  may  be  that  more  material  should  be  placed  at  O 
to  prevent  excessive  yield  by  compression. 

When  rapidly  alternating  stresses  occur,  it  is  acknowledged 
that  provision  must  be  made  for  something  more  than  the 
greatest   stress   in    one   direction   alone.     There   are   still   dlf- 
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foit  Mci's  of  o|iinlon  and  pnu'tlce  on  this  subject  among  bridge 
(li  sinners.  Some  maintain  tliat  wlien  tiie  aiteinations  are  of 
slow  reiiirrenee,  so  as  to  permit  actual  rest  between  reversals, 
no  special  increase  of  section  is  required.  Others  s|)ecif.v  that 
tlie  s\im  of  the  sections  required  for  the  stress  in  opposite 
direction  should  be  used  to  suit  the  conditions.  There  can 
be  little  doubt  that  the  latter  estimate  Is  not  too  great  for 
machinery  when  the  oscillation  of  the  forces  occurs  with 
great  rapidity,  and  especially  when  the  metal  under  con- 
sideration is  cast  iron,  with  a  modulus  of  elasticity  about 
one-half  that  of  steel  or  wrought  iron.  It  is  a  safe  general 
rule  for  ordinary  cast  iron  in  machine  construction  to  limit 
linsile  stress  to  4,000  pounds  per  square  inch  of  section, 
under  the  most  favorable  circumstances;  to  0,000  pounds 
when  loads  are  suddenly  applied;  and  to  2,000  pounds  when 
I  lie  force  alternates  in  direction;  these  unit  loads  are  to  be 
further  limited  to  suit  the  ratio  of  length  to  section,  as 
required  for  columns  or  any  members  in  alternate  extension 
or  compression,  or  for  beams  or  members  subjected  to  alter- 
nating transverse  stresses. 


MODERN  MACHINERY  AND  ITS  FUTURE  DEVELOPMENT. 

Abstract  of  paper  by  Mr.  H.  I.  Braekenbury,  read  before  the 
/>ritish  Association. 

In  the  following  it  is  intended  to  touch  but  slightly  on  the 
design  of  machinery,  but  rather  to  give  an  account  of  those 
forces  which  have  tended  to  make  machine  tools  develop  along 
certain  lines,  and  to  show  that  there  are  forces  now  at  work 
which  considerably  alter  our  views  and  Ideas  as  to  the  value 
of  certain  classes  of  machinery.  These  remarks  will  be  lim- 
ited to  small  machinery,  as  being  of  the  most  general  in- 
terest, and  only  those  machines  which  cover  the  same  ground 
as  the  engine  lathe  will  be  considered. 

Classification  of  Machine  Tools. 
Modern  machine  tools  may  be  classed  as  follows: 

a.  Automatic  machinery,  for  which  the  tools  are  designed, 
made,  and  set  in  the  machines  by  highly  skilled  labor,  the 
material  being  fed  into  the  machines  by  unskilled  labor. 

b.  Semi-automatic  machines,  for  which  the  tools  are  gener- 
ally formed  to  give  the  work  the  required  shape,  and  stops 
set  on  the  machine  to  give  the  required  lengths  and  depths 
of  the  cuts,  the  operator  having  little  more  to  do  than  to  pull 
or  turn  certain  handles.  Under  this  class  come  turret  lathes, 
screw  milling  machines,  screw  machines,  etc..  in  fact,  all 
tho.se  machines  where  the  tools  can  be  made  and  set  by 
skilled  labor,  and  then  worked  by  less  skilled  labor. 

c.  Machines  which  develop  the  work  under  the  guidance 
of  skilled  labor  to  a  drawing  or  sample,  the  sizes  being  ob- 
tained by  the  use  of  gages  or  the  micrometer.  Such  machines 
are  the  engine  lathe,  heavy  turret  lathes  fitted  with  lead 
screws,  etc. 

d.  Grinding  machines  for  finishing  work,  where  consider- 
able skill  is  required  in  the  handling  of  gages,  but  very  little 
skill  to  work  the  machine. 

It  has  been  the  aim  of  many  machine  users  to  push  work 
from  class  c  into  class  b,  and  from  b  to  a.  and  this  the  ma- 
chine builders  have  encouraged,  bringing  the  automatic  and 
semi-automatic  machines  to  great  perfection.  But  they  have 
tried  to  carry  this  too  far,  even  under  the  old  conditions;  and 
it  might  be  proved  that  the  conditions,  upon  which  the  value 
of  automatic  and  semi-automatic  machines  rested,  have  been 
completely  upset  by  the  general  adoption  of  highspeed  steel, 
and  that  the  claims  of  the  old  simple  type  of  engine  lathe 
come  once  more  to  the  front.  These  are  the  days  of  spe- 
cialization. Manufacturers  tend  to  specialize  in  one  size  of 
article  as  much  as  in  one  class  of  article.  Meanwhile  ma- 
chine tools  have  become  more  and  more  complicated,  one  type 
of  machine  being  suitable  to  cope  with  a  large  variety  of 
work,  but  in  the  future  they  will  tend  to  return  to  the  sim- 
pler patterns  of  former  years;  but  one  machine  will  be  de- 
signed for  turning  out  one  class  of  article,  or  rather  for  doing 
one  or  two  operations  on  one  article. 

Relative  Cost  of  Hand  and  Automatic  Machinery. 
Until  a  few  years  ago,  the  time  and  labor  required  for 
rough  drilling,  turning,  etc.,  was  a  very  large  consideration  in 
the  total  cost,  including  material;  and  it  was,  therefore,  desir- 
able to  do  much  of  this  work  with  autonuitic  machinery, 
where  one  man  could  attend  to,  say,  four  machines.  But  by 
the  Introduction  of  high-speed  steel   the  cost  of  roughlngout 


has  been  Immensely  reduced,  certainly  as  low  as  one-third  the 
former  cost.  The  price  of  material  and  of  the  more  Intricate 
types  of  machines  has  risen,  the  result  being  a  comiilote  al- 
teration of  the  |)roportionate  value  of  the  labor  to  the  cost  of 
material  and  n^achine  charges.  The  juoduction  of  one  auto- 
matic machine  on  the  larger  class  of  work  is  slower  than  the 
production  of  a  hand-worked  machine;  and,  therefore,  extra 
capital  charges  are  involved  for  shop  room. 

The  price  of  an  automatic  machine  is  at  least  double  the 
price  of  a  hand  machine  suitable  for  turning  out  the  same 
piece  of  work;  and  very  often  on  the  automatic,  more  material 
must  be  used,  and  of  a  more  expensive  nature,  a  point  wliit^li 
the  machine  l)uildei-s  are  apt  to  leave  out  of  consideration. 
Future  development  will  not  be  in  the  direction  of  larger 
and  more  complicated  turret  or  automatic  lathes,  but  in  the 
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Fig.  1.    Diagram  of  Relation  of  Cost  of  Runningr  Automatic  and 
Hand  Machines. 

direction   of   simple    machines   which   can    be   attended    to   by 
operators   of   average   intellect   and    who   have   not   had   much 
previous  experience  of  machinery. 
Formula  for  Determining  the  Cost  of  Machine  Operations. 
The  following  formula  may  be  used  to  compare  the  value 
of  various  machines  in  turning  out  work: 

Price  of  machine  in  dollars 

Wages  per  hour  in  cents  -\ 

125 


Cost  per  piece  in  cents  ^ h 

Number  of  pieces  made  per  hour- 
Cost  of  tools  and  setting  up  in  cents 

■ h  cost      of      material      per 

Total  number  of  pieces 
piece  in  cents.* 

This  formula  seems  complicated,  but  all  this  must  be  taken 
into  consideration  in  eomiiaring  the  economic  value  .of  differ- 
ent machines  for  producing  the  same  piece  of  work. 

If  we  now  turn  our  attention  to  the  curves  drawn  in  the 
diagram.  Fig.  I,  we  will  find  there  the  relative  cost  of  run- 
ning ordinary  lathes  and  automatics.  (In  this  diagram  the 
English  money  standards  have  been  retained.) 

The  curve  A  indicates  the  cost  of  running  hand  machines 
of  various  first  costs,  with  a  charge  for  attendance  of  G  pence 

cost  of  machine 
per   hour,   and   a   charge   of   iier   annum    for 

interest,   depreciation,   floor   space  and    repairs,   which    works 
out  at  2  pence  jier  hour  per  100  pounds. 

Curve  /J  indicates  the  cost  of  running  automatic  machines 
with  a  charge  for  attendance  of  2  i)ence,  and  machine  elinrge 
as  above.  The  2  pence  is  su|>i)Osing  a  charge  of  8  pence  an 
hour  for  attending  four  automatics;  and  (jxcept  on  the  sim- 
plest work,  this  figure  would  be  exceeded. 

*  In  IlilH  formuin  the  monc.v  viiliips  rIvou  Imvo  Im'cii  ivdiioril  to 
.\iii(>rlciui    money    slan(ltir<]s. 
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Curve  C  represents  the  saving  ot  running  automatic  ma- 
chines in  place  of  hand  machines.  It  must  be  understood 
that  this  comparison  involves  running  cost  only,  and  does 
not  take,  so  far,  into  account  the  amount  of  work  turned  out. 

Curve  D,  finally,  shows  the  actual  cost  of  doing  on  an  auto- 
matic machine  a  number  of  pieces  of  work  which  could  be 
done  on  a  hand  machine  in  an  hour.  The  automatic  is  taken 
at  the  same  price  as  the  hand  machine.  It  is  assumed  that 
more  work  can  be  done  in  an  hour  by  an  automatic  machine 
of  under  200  pounds  cost  than  can  be  done  by  a  hand  ma- 
chine, and  that  above  200  pounds  cost  the  automatic  does 
less  work  than  the  hand  machine.  This  is  confirmed  by 
actual  practice.  In  the  curve,  which  shows  merely  the  tend- 
ency of  the  piece  price  to  rise  on  expensive  automatics,  the 
ratio  of  production  of  the  automatic  is  to  the  hand  machine 
as  2  is  to  the  price  of  the  machine  in  hundreds  of  pounds, 
that  is,  if  the  machine  costs  100  pounds,  the  production  is  in 
the  ratio  of  2  to  1.  At  a  price  of  200  pounds  for  the  auto- 
matic, the  ratio  is  2  to  2.     At  300  pounds  2  to  3.  etc. 

It  may  be  said  that  the  automatic  machines  show  a  saving 
when  the  capital  cost  is  not  more  than  250  pounds  each.  After 
this  figure  a  loss  is  shown  which  increases  very  rapidly. 
This  is  best  shown  by  curves  E  and  e,  which  give  the  per- 
centage gained  or  lost  by  using  automatic  machines  of  vari- 
ous values,  as  compared  to  hand  machines.  Curve  E  is  for 
automatic  machines  of  the  same  value  as  hand  machines, 
but  in  curve  e  the  hand  machines  are  taken  at  half  the  cost 
of  the  automatics;  probably  a  suitable  hand  machine,  to  do 
work  being  done  in  an  automatic,  would  cost  less  than  half 
the  automatic. 

Figures  are  often  shown  which  seem  to  prove  the  great 
value  of  even  large  automatics  and  expensive  and  compli- 
cated turret  lathes.  In  certain  cases  these  figures  are  cor- 
rect, hut  in  many  cases  the  saving  is  largely  due  to  the  care- 
fully thought-out  method  of  doing  the  work,  where  formerly 
little,  if  any,  attention  had  been  given  to  the  study  of  econ- 
omy in  the  old  machines.  A  case  is  pointed  out  where  the 
time  for  doing  a  piece  of  work  was  reduced  by  the  use  of  a 
large  and  expensive  turret  lathe  from  41/2  hours  to  one  hour. 
There  being  more  of  the  same  work  to  do,  it  was  deter- 
mined to  try  what  could  be  done  in  the  old  lathes.  A  few 
special  tools  were  made,  and  the  method  of  procedure  very 
carefully  thought  out.  The  result  was  a  time  of  1  hour  and 
10  minutes  for  the  work. 

We  now  turn  our  attention  to  a  set  of  curves.  Fig.  2,  show- 
ing the  actual  proportionate  cost  of  wages  only  on  bolts 
made.  A,  in  an  engine  lathe,  B,  in  a  turret  lathe,  and  C,  in 
an  automatic.  It  will  again  be  noticed  that  the  automatic 
shows  a  large  saving  on  the  smaller  sizes;  for  the  larger 
sizes  the  engine  lathes  show  the  cheapest  method.  The  tur- 
ret lathes  show  much  the  same  as  the  engine  lathes,  but  the 
machine  charges  would  be  much  higher  for  both  the  auto- 
matics and  the  turret  machines. 

The  Proper  Application  of  Automatic  Machines. 

The  automatic  shows  to  the  best  advantage  on  simple 
work,  when  the  cutting  time  is  a  large  proportion  of  the 
whole  time.  The  reason  for  this  is  that  the  time  taken  to 
change  from  tool  to  tool  on  the  automatic  machine  is  longer 
than  that  required  on  the  hand  turret  machine.  Thus,  the 
longer  the  cutting  time,  and  the  fewer  the  number  of  tools 
employed,  the  better  is  the  result  from  the  automatic.  Ot 
course,  these  curves  are  hardly  even  approximately  correct 
for  any  article  of  manufacture,  but  they  show  the  tendency 
very  clearly  of  the  work  to  become  more  and  more  expensive 
as  the  size  of  the  automatic  machine  increases.  It  is  certain 
that  more  than  one  manufacturer  who  has  started  a  new 
shop  with  the  idea  of  doing  as  much  as  possible  by  auto- 
matic machines  to  keep  down  labor  cost,  has  been  surpri~:J 
to  find  that  some  other  shop  with  a  few  cheap  machines  is 
turning  out  the  work  quite  as  cheaply,  and  when  slack  time 
comes  he  considers  with  sorrow  the  capital  locked  up  in  his 
heautlful  battery  of  automatics.  Now,  from  the  foregoing 
we  may  safely  argue  that  the  large  automatic  machine  is  a 
creation  of  the  past,  and  that  the  future  will  bring  no  fur- 
ther development  in  this  direction.  The  simple  automatic 
machines  of  small  size  are  of  the  greatest  value.  The  com- 
plicated machines  for  work  requiring  many  short  operations 


are  not  economical.  Tracing  the  history  of  the  automatic 
machinery,  we  find  it  was  largely  due  to  the  bicycle  becoming 
such  a  universal  favorite,  thousands  and  thousands  of  small 
parts  being  required  of  an  exact  similarity.  Comparing  the 
price  of  the  first  safety  bicycles  to  the  present  prices,  one 
will  obtain  an  idea  of  what  this  automatic  machinery  has 
done  to  cheapen  the  production  of  small  parts  in  large  num- 
bers. 

The  turret  lathe  has  increased  in  size  and  power  within 
recent  years.  For  many  purposes,  when  there  are  many 
short  operations  to  be  done  at  one  setting,  and  little  material 
to  be  removed,  these  machines  are  very  valuable.  The  proper 
sphere  for  large  and  expensive  turret  lathes  is  for  finishing 
work  of  a  complicated  nature,  and  it  Is  in  this  direction  that 
the  machine  will  be  developed.  To  occupy  a  machine  costins 
perhaps  500  pounds  with  work  which  can  be  roughed  out  in 
a  machine  costing  a  little  over  100  pounds,  and  worked  with 
cheaper  labor,  is  quite  out  of  the  question. 

We  come  then  to  this  conclusion:  The  use  of  automatic 
turning  machines  is  for  small  work  of  a  simple  nature;  the 
use  of  large,  expensive  turret  lathes  is  for  finishing  work  of 
a  complicated  nature  or  form,  requiring  considerable  variety 
of  tools. 

The  Future  of  Simple  Hand  Machines. 

To  rough  the  work  to  nearly  the  finished  sizes  we  require 
simple  machines:  o,  heavy,  simple,  and  cheap  turret  lathes 
for  boring  and  chuck  work;   6,  heavy,  simple,  and  cheap  en- 
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Fig.  2.    Diagram  sliowing  Relative  Cost  of  Labor  for  Bolts  made  In 
Different  Machines. 

gine  lathes;  c,  similar  to  b,  but  fitted  with  scroll  or  plate  for 
forming  the  work  to  shape.  Curiously  enough,  these  ma- 
chines, which  seem  the  most  simple  and  easy  of  perfection, 
give  the  most  room  for  development.  The  reason  of  this  is 
that  the  great  value  of  roughing-out  work  in  cheap  machines 
with  cheap  labor  has  not  been  sufficiently  grasped.  In  the 
design  of  these  roughing-out  machines  the  driving  should  be 
done  by  means  of  a  single  pulley  running  on  a  back  shaft 
with  a  wide  belt,  and  not  a  cone  pulley;  the  change  of  speeds 
would  be  obtained  by  means  of  sliding  gear  wheels  made,  of 
course,  of  steel.  The  teeth  should  be  of  small  pitch,  and  not 
necessarily  wide.  We  may  take  a  lesson  here  from  what  the 
small  gears  in  motor  cars  are  able  to  stand. 

The  obvious  disadvantages  of  the  cone  pulley  are  two:  a, 
with  wide  belts  to  change  the  speed  it  is  a  time-wasting  proc- 
ess and  apt  to  be  dangerous  to  the  inexperienced;  6,  a  var.v- 
ing  power  is  passed  through  the  belt.  Taking  as  an  example 
a  lathe  of  well-known  make,  the  horse-power  carried  by  the 
belt  varies  from  12.95  to  4.57.  Evidently  the  value  of  a  large 
range  of  speeds  is  very  doubtful  when  it  is  combined  with 
such  a  range  of  horse-power. 

The  feed  should  be  obtained  by  means  of  a  lead  screw  of 
ample  dimensions,  bearing  in  mind  that  the  pressure  required 
to  feed  the  tool  is  equal  at  times  to  the  pressure  required 
for  cutting.  The  feed  changes  should  be  given  by  sliding 
gear  wheels.  The  nut  should  be  of  cast  iron,  as  this  gives  a 
longer  life  than  the  usual  gun-metal  nut.  The  bed  and  head- 
stock  should  be  cast  in  one,  and  should  be  of  ample  weight. 
The  bed  should  be  one  with  square  edges  and  a  step  on  the 
cutting  side,  permitting  of  less  twisting  action  on  the  saddle. 
The  section  of  bed  should  be  of  the  double-H  beam  type. 
Ample  provision  must  be  made  for  taking  up  the  thrust  by 
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means  of  ball  bmrings  or  wido  colUiis.  In  dislgiiiiig  these 
machines  one  must  keep  In  mind  that  the  aim  is  not  a  per- 
ffi  t  machine,  but  a  machine  of  simple  construction,  simple 
to  work  and  cheap  to  buy,  and  of  considerable  power.  These 
machines  should  not  be  arranged  for  screw  cutting. 

There  remains  now  the  question  of  threading  work.  Bolts 
and  such  work  slioiild,  of  course.  l)e  threaded  by  means  of 
self-opening  dies,  as  this  Is  much  the  cheapest  method.  But 
where  great  accuracy  of  pitch,  or  threads  of  coarse  pitch, 
such  as  worms,  are  required,  recourse  must  be  had  to  either 
the  lathe  or  the  thread  milling  machine.  This  latter  machine 
i.s  the  most  universally  useful,  and  there  Is  a  great  future 
before  this   type  of  machine. 

Concluding  his  paper,  the  author  said  that  he  feared 
many  would  come  to  the  conclusion  that  he  advocated  a 
ntrograde  policy  in  drawing  attention  to  the  merits  of  the 
simplest  machines.  "But  in  advocating  these  machines,"  he 
said,  "I  do  not  wish  to  bring  back  the  old  methods  of  using 
them,  for  the  most  careful  consideration  is  required  to  find 
the  method  which  will  give  the  best  results.  I,  least  of  any- 
one, would  wish  to  belittle  the  value  of  the  small  automatic 
and  large  complicated  turret  lathes  which  have  been  brought 
to  such  wonderful  perfection  in  modern  times,  but  I  ask  ma- 
chine users  to  keep  such  machines  in  their  proper  places, 
and  weigh  carefully  the  merits  of  simpler  and  cheaper  ma- 
chinery." 

AMERICAN  MACHINE  TOOLS  IN  EUROPE. 
Page's  Weekly,  August  1,  1907. 

An  English  journal  devoted  to  the  motor  car  -industry 
recently  stated  that  American  as  well  as  German  machine 
tools  were  used  in  that  industry  in  preference  to  British  tools, 
and  that  the  British  manufacturer,  owing  to  his  lack  of 
appreciation  of  modern  requirements,  falls  short  when  his 
product  Is  compared  with  that  of  American  and  German 
origin.  From  an  inquiry  which  was  made  by  the  publication 
from  which  the  present  article  is  abstracted  we  find  that 
while  the  original  charge  made  by  the  motor  car  journal 
mentioned  is  undoubtedly  overdrawn  in  some  respects,  in 
some  British  shops  American  tools  are  used  even  to  a  greater 
extent  than  one  would  at  first  feel  inclined  to  believe.  Thus 
we  find  that  Messrs.  Dean  &  Burden  Brothers,  Ltd.,  of  Scout 
Motor  Works,  Salisbury,  state  that  they  regret  to  say  that 
of  their  machine  tools  only  about  15  to  20  per  cent  are  Brit- 
ish. "The  majority  of  the  British  machine  tools,"  they  say, 
"are  not  so  accurately  made,  neither  are  they  so  handy  to 
manipulate  as  the  foreign,  except,  perhaps,  in  the  case  of  one 
or  two  English  machine  tool  manufacturers  whose  prices  are 
very  high  indeed.  These  particular  manufacturers  do  not 
make  all  machine  tools  necessary  for  the  motor  work,  so  that 
if  a  motor  firm  felt  inclined  to  pay  the  price,  even  then  it 
would  be  difficult  to  get  all   the  tools  from   British   firms." 

Another  firm,  that  of  Legros  &  Knowles,  Ltd.,  of  Willesden 
Junction,  says  that  of  all  their  machines  40  per  cent  are  of 
American  origin.  Others  report  a  large  proportion  of  Ameri- 
can tools,  while,  of  course,  a  great  many  state  that  they  use 
British  tools  to  the  greatest  extent  and  find  them  fully  satis- 
factory. 

What  really  is  most  interesting  to  American  manufacturers 
of  machine  tools,  however,  is  not  so  much  the  praise  of 
American  tools,  although  that  is  gratifying,  but  rather  the 
criticism  of  some  American  tools  and  methods.  One  firm, 
while  stating  that  the  Americans  excel  in  drilling  and  grind- 
ing machines,  mentions  that  for  toolroom  work,  the  British 
lathe  is  superior  to  the  average  American  lathe.  Slow  deliv- 
eries, of  course,  continues  to  appear  as  the  standing  charge 
against  the  American  manufacturer,  but  it  soenis  as  it  this 
charge  applies  to  British  makers  as  well.  One  firm  finds  that 
American  tools  are  not,  generally  speaking,  equal  to  the 
British  for  continuous  use  for  any  length  of  time  under  the 
stress  of  high-speed  steel.  It'  appears  that  as  a  rule  the 
comparative  lightness  of  American  tools,  which  has  always 
been  a  characteristic  feature,  is  a  strong  argument  against 
American  machine  tools.  The  many  special  features  and 
attachments  of  American  tools,  not  to  be  found  in  British 
machines,  seem  to  bo  one  of  the  strongholds  of  American 
tools  on  the  British  market. 


POWER  REQUIRED  FOR  CRANES  AND  HOISTS.* 
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Whatever  the  type  may  be — 
traveling,  gib,  gantry  and  sim- 
ilar travelers,  except  such  as 
derricks,  shear  cranes  and 
other  special  hoisting  devices 
— there  ie  ordinarily,  at  least, 
a  so-called  trolley  by  means  of 
which  the  functions  placed  in 
a    hoisting    machine    are    per- 


J^K^^jj^^^^^  formed,    that    is    the    hoisting, 

^^^J.^tl^^^^^^  holding,  traversing  and  lower- 
ing the  load.  In  one  sense  of 
the  word,  a  crane  or  traveler 
without  a  trolley  or  single 
crab  finds  little  representation 
in  the  present  industry  for 
permanent  service  in  yards, 
shops,  mills  and  factories. 
The  distinction  between  trol- 
ley and  crab  is  most  easily  decided  upon  by  noticing  whether 
the  load  is  suspended  from  a  truck  which  usually  carries  its 
own  power  generator  for  hoisting  and  traversing,  indepen- 
dent of  the  other  parts  of  the  crane,  or  whether  the  load  is 
hung  on  a  truck  helpless  without  the  driving  mechanism 
attached  in  connection  to  the  crane.  In  the  first  case  we 
speak  about  a  crane  trolley,  while  in  the  other  often  about 
a    crane    crab.      Of    course,  there    are    instances,  sometimes. 
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Fig.  1.    Diagram  of  Crane  TroUey. 

where  it  is  not  so  easy  to  decide  whether  we  have  a  crab,  a 
trolley,  or  a  mongrel  of  both  before  us. 

The  intelligent  figuring  of  the  motive  and  hoisting  power 
required  for  certain  types  of  trolleys  and  crabs  may  cause  us 
some  little  worry.  No  doubt,  a  short  repetition  of  the  ele- 
mentary mechanics  of  the  parts  entering  into  crane  and 
trolley  construction  may  be  helpful  to  many  interested  read- 
ers in  following  up  the  derivation  of  the  later  formulas  cov- 
ering the  whole  combination  of  a  trolley  or  crab  construction. 

I.    Power  Required  to  Move  a  Trolley  or  Crane  Bridge. 
The  resistances  to  be  overcome  are: 

1.  Rolling  friction  of  trolley  wheels  =  Pi. 

2.  Journal  friction  of  trolley  wheel  axles  =:P;. 

3.  Inertia  or  kinetic  energy  of  trolley  and  load  =  P;,. 
Considering  all   resistances  applied  at  the  axle.  Fig,  1,  we 

know 


•  For  previous  articles  on  this  and  kindred  suhjects,  see:  The 
Hfflclency  of  .Moclmnlsm,  March  and  April,  IDO.'i  :  and  Formulas  for 
Force  Ilequlrcd  to  Move  Crane  Trolleys,  October,  1007. 

t  .\ddress  :   Kenwood  St.  and  Ueeclnvood   lioiilevard.   I*ittsl»nrff.  Pn. 

t  ITi.uicn  IMOTKits  was  born  in  Russia,  in  1870.  .\fter  coniinp  to  tills 
country  he  was  employed  iiv  tlie  (Jeneral  Kieetric  On.,  Schenectady, 
N.  v.;  Canada  Tool  Works.  Hiuulas.  Ont.  :  Midvale  Steel  Co..  Phlln- 
delpliia.  Pa.;  Carrett  Cronnvell  F.nKlneerlnR  Co.,  Cleveland.  Ohio: 
Clairton  Steel  Co.,  Clairt<in.  I'a.  :  National  Tube  Co.,  and  olber  llrms, 
of  ri(tsl)urji,  I'a.  Mr.  Telers  has  worked  as  blacksniith,  luachiiiist, 
d.\'nanio  tender,  draftsman  ami  mechanical  engineer.  Ills  specialty  is 
steel  mill  enf;hieerin(J:.  mill  machinery  and  steam  specialties,  lie  has 
been  a  freipient  contributor  to  the  technical  press  for  the  last  eli;ht 
years. 
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P. 


and 


/i  (T+  L) 
D 

/,  (T  +  L)d 

A  = 

D 

in  which 

7'=:  weight  of  trolley    (see  Fig.  1). 

i.=::load. 

f,^ coefficient  for    rolling    friction  ==0.002     (A    about    0.001 

to  0.003  for  cast  iron  on  steel). 

Z',  =  coefficient  of   journal    friction.     (For   starting,    f.^d.l 


F„=L 

F,,  =  3-  L  )      PLUS 

p   _  I        '-FRICTION 

I  —   "^L- j(-  L  lOF  WHEEL 

3tai:hinery,}^.T. 


Pig-  2.  Pig.  3.  Pig.  4. 

and   running.   /,  =z0.01.   assuming  a   load   on   brasses   1,000   to 
3,000  pounds  per  square  inch.) 
fi:=  diameter  of  journal. 
D  =  diameter  of  trolley  wheels. 
Combining 

L  +  T 

P, +  P,  = (f,  +  1.,d)  (1) 

D 

gives  a  formula  for  the  power  required  when  neglecting  the 
inertia,  or  when  the  trolley  is  in  motion. 

Denoting  the  specified  trolley  speed  as  v  feet  per  minute, 
and  /  as  the  time  in  seconds  in  which  the  trolley  under  full 
load  is  requii'ed  to  come  to  the  full  or  maximum  speed  v. 
then  in  accordance  with  the  principles  of  mechanics,  the 
accelerating  force 

V  [T  +  L) 

P,  = . 

1,932  t 

It  is  obvious  for  exact  calculations  that  the  resistance  P„ 
of  the  trolley,  trolley  gearing  and  load,  due  to  inertia,  is 
to  be  added  to  equation  (1),  especially  when  the  stipulated 
maximum  trolley  speed  is  over  100  feet  per  minute. 


X^X,Q= 


Pig.  5.    Notations.  Fixed  and  Movable  Sheaves.  Two  Parts  of  Rope. 

The  reduced  final  equation  for  the  total  foi-ce  P,  required 
to  move  or  set  in  motion  a  trolley  under  full  load  is  there- 
fore 


P,  =  P,  +  p,  +  P3 


'fi+f,  d 
(T^L)  I + 


\        D  1932  tf 


(3) 


Similar  conclusions  can  be  drawn  for  the  requii-ed  motive 
power  of  crane  bridges. 

Here  I  wish  to  remai'l;  that  it  is  close  enough  for  all  prac- 
tical cases  to  assume  that  the  moments  of  inertia  of  all  rotat- 
ing parts  of  trolley  or  bridge  (gears,  drum,  bi-ake,  etc.)  are 
counterbalanced   by   the    moi-e   or   less   flexible    ineitia   of   the 


suspended  weight  or  load  which  effects  the  unavoidable  swing- 
ing of  the  lower  hook  block  when  suddenly  starting  or  stop- 
ping the  movement  of  the  trolley.  For  practical  purposes  it 
would  be  a  useless  attempt  to  construct  "ounce-wise"  formulas 
on  "pound-fool"  relations  of  the  actual  conditions  under  which 
ci-anes  do  the  work;  as,  for  instance,  in  regard  to  variation 
of  load,  greasing,  attendance,  Tepairs  and  exposui-e.  In 
respect  to  these  cii'cumstances,  it  is,  however,  not  absolutely 
necessary  for  the  crane  builder  to  contrive  the  most  extreme 
working  conditions  in  order  to  design  and  build  a  crane.  The 
factors  of  safety  of  sufficient  allowance  (.5  to  10)  in  the  ele- 
mentai-y  parts  making  up  the  crane  trolley  will  generally^ 
not  always — take  care  of  abnormal  conditions  that  may  arise, 
such  as,  in  particular,  initial  overload  caused  by  improper 
greasing  and  attendance.  The  friction  coefficients  already 
noted,  and  the  coefficients  given  later  on.  are  for  average 
normal  conditions  which,  of  course,  may  be  subjected  to  cer- 
tain flexibilities,  according  to  the  whims  of  the  attending  or 
not-attending  craneman.  or  the  whims  of  the  designer.  So, 
for  instance,  the  axle  joui-nal  brasses  could  be  replaced  by 
roller  bearings,  etc.  On  the  other  hand,  the  trolley  track, 
which  is  perfectly  level,  may  become  considerably  inclined 
under  the  deflection  of  the  bridge  caused  by  the  ti'olley 
loaded  to  its  capacity.  Especially  will  this  deflection  be  the 
more  noticeable  on  long  span  or  cantilever  cranes,  causing 
often  a  considerable  additional  trolley  resistance  due  to  the 
created  grade  of  trolley  track. 

The  advisability  of  roller  bearings  in  cranes  has  been  ques- 
tioned very  often.  But  on  the  other  hand,  the  practical  crane 
designer  will  foresee  the  deflection,  and.  if  necessary,  allow 
an  appropriate  artificial  deflection  in  the  top  chord  of  his 
girder  in  an  opposite  dii-ection,  instead  of  leaving  it  to  the 


X,(liX,) 


Fig,  6.    Notations.  Fixed  and  Movabie  Sheaves,  Two  Parts  of  Rope. 

superintendent,  as  an  afterthought,  to  send  up  his  machinists 
with  so-called  "Dutchmen"  pieces  to  fix  up  the  trolley  track. 
Example:  A  10-ton  crane  trolley,  weighing  ZV2  tons,  is  to 
have  a  trolley  speed  of  100  feet  per  minute.  The  size  of 
trolley  wheel  is  D  =  10  inches;  and  axle  journal  cl=i2  inchis. 
How  much  power  will  it  require: 

1.  To  start  the  trolley  when  loaded  to  its  capacity? 

2.  To  bring  it  up  to  full  speed  in  10  seconds? 

3.  To  move  the  trolley  at  a  constant  speed? 
Answer  1. 

/0.002       0.1  X  2  100 

P,'  =  37,000  I 1 + 


(0.002 
10 


686  pounds. 


Answer  2. 

P,"  =  27.000  I 


'0.003 


Answer  3. 


10 
200  pounds. 

Pt"'  =  27,000 


10 

0.01  X  2 
10 


1932  X  10; 

100       \ 
1932  X  10/ 


=  60  pounds. 
The   equivalent   for    33,000    foot-pounds   per   minute   is  one 
hoise-power.     It  follows,  therefore,  that  for  a  maximum  trol- 
ley speed  of  100  feet  per  minute. 

686  X  100 

=  2.1  H.P.  is  required  for  starting  the  ti-olley; 

33,000 
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300  X  100 

=0.0  H.P.  Is  required  while  speeding  up  the 

33.000  trolley; 

(iO  X  100 

and =  0.3  H.P.  Is  required   for  moviriK  the  trolley 

33,000  at  uniform  speed. 

In  case  an  electric  motor,  coupled  to  a  series  of  cut  gear 
reductions,  the  total  efficiency  of  which  Is  assumed  to  be 
about  SO  per  cent,  furnishes  the  motive  power,  the  required 
size  of  motor  follows  from 


F]V  =  Lc 


1 


(•lb) 


3.1 
O.H 


—  S  3.5  H.P. 


[Note. — The  sign  s  signifies  "approximately  equals."] 

The    motor   should    have   a    high    starting    torque,    and    a 

permissible  overload  of  about  50  per  cent   (100  per  cent  Is 

not  unusual). 

II.    The  Fixed,  Loose  and  Moving-  Sheaves. 
If  we  now  refer  to  Figs.  2,  3,  4,  5  and  6,  let 
F„  =  theoretical  force  or  pull. 
Fh  —  actual  hoisting  force. 


Substituting  from  above  for  Fu  =  —  F„  =  .»•  F,„  in  wlii(rli  — 

('  e 

=  .!•  symbolizes  the  coefficient  of  efficiency. 

This  coefficient  has  been  determined  experimentally  for 
several  hoisting  elements,  such  as  the  sheave,  block,  wind- 
lass, gearing,  reduction,  etc.  Even  for  complete  cranes  of  cc.-- 
taln  types  and  definite  design  the  coefficient  of  efficiency  has 
been  determined  by  experiments.  For  any  new  design,  this 
coefficient  can  be  figured  as  per  following  analysis: 

It  has  been  proved  by  mathematics  that  the  efficiency  e  of  a 
whole  machine  is  the  product  of  all  the  efficiencies  of  each 
elementary  part  of  which  the  machine  is  constituted.  Know- 
ing once  the  efficiency  of  each  elementary  part,  the  total 
efficiency  of  any  combination  can  then  be  easily  found  by 
niultii)lying 

e,  e.,  Cj  e.  .  .  .  .  =  e.  (5) 

1 
Or,  as  —  =  a;,  the  coefficient  of  efficiency 
e 

11111 
x  =  —  .-= — X  —  X  —  X  —  .  .  .  =  ar, a;, x, a;,    .  .  .     (5a) 

G  Cj  cj  Gf  €^ 


i 


-=—- <^J 


Q-F/ 


:zi 


^^^ 


]5):-Oiii; 


P,  =  P,-tP,./  \ 


J^ 


O  0 


e         3 


Fig.  7.    Hand  Crane  Trolley  Traversing  wrlth  Suspended  Load. 
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Fi  =  actual  lowering  force  (brake  resistance). 
L  =  load. 

Q  =  tension  of  rope. 
The  efficiency  of  any  hoisting  rig  is: 

Fo 

Ft, 


(3) 


If,  further, 

f  =  the  speed  of  the  rope  or  chain  end  at  which  the  force 

Fh,  i^i  or  F„  is  applied, 
c^the  hoisting  or  lowering  speed  of  load  L, 
c 
Then  —  =  the  transmission  ratio  of  the  hoist. 

V 

The  theoretical  work  required,  per  velocity  time  unit,  to  lift 
or  lower  the  load: 

F„v  =  Lc  (4) 

The  actual  work  to  raise  the  load: 

FiV  =  Lc  (4a) 

The  actual  brake  work  to  lower  the  load: 


In  order  to  raise  the  load  in  Figs.  2,  3  and  4,  it  is  obvious 
that  Fh  must  be  greater  than  the  tension  L,  from  load. 
On  the  other  hand.  Ft  will  be  smaller  than  L  when  lowering 
the  load.  This  Is  all  due  to  the  pin  friction  in  the  sheave, 
chain  friction,  or  stiffness  of  rope.  As  a  rule,  it  could  be 
said  that  the  greater  tension  is  always  on  the  side  from 
which  the  chain  or  rope  runs  off  the  sheave. 

For  hemp  rope  sheaves  the  coefficient  of  efficiency  is: 


0.06  to  0.18  (2 


2  /'  r  sin  — 
2 


X  =  1 


R  R 

For  wire  rope  and  chain  sheaves  the  same  is: 

a 


0.3  to  0.3  (■ 


3  f  r  sin 


1  + 


-f 


R  R 

In  these  equations 

i  =  diameter  of  chain  or  rope; 
/'  =  friction  coefficient  of  sheave  pin  ^  0.08; 


(6) 


(«a) 
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r=half  diameter  of  sheave  pin; 
i?=:half  diameter  of  sheave; 

a  wangle  of  rope  or  chain  turn. 

For  parallel  tension  members,  a  =  180  degrees: 

0.06  to  0.18  i^i        2/'r 
a;  =  1  H 1 for  hemp  rope  sheaves; 


R 
0.3  to  0.3  j 


B 


a;  =  1  + 


2/  r 


+ 


for  chain  or  wire  rope  sheaves. 


R  R 

The  coefficient  for  wire  rope  sheaves  is  not  as  yet  suf- 
ficiently determined.  Approximately  it  may  be  figured  to  the 
same  formula  as  used  for  chain  sheaves. 

(X'X,) 


Machinery,X,  T. 


Pigr.  8.    Notations  used  in  Calculating  Efficiency,  Four  Parts  of  Rope. 

For  sprockets  a  value  x  ^  1.06  is  often  used. 

For  gear  reductions,  about  1:5,  the  efficiency  is  on  an  average ; 

e  ^  0.92;  X  ^  1.087. 
As  seen  in  diagrams  Fig.  5  and  Fig.  6.  the  hoisting  force  Ft 
Xi  x^  1 

= L,  and  the  force  for  lowering  the  load  F\  = ^  L 

1  +x,  a-,  (1  +  j-j) 

Combining  and  evolving  the  above  we  have,  in  general,  for  n 
sheaves. 

Fk  =  Xi  (xi  Xj  Xa .T„_,)  Fi  (7) 

Or,  if  the  coefficient  of  efficiency  of  the  first  sheave  a'l  =  x„ 
of  tlie  last  sheave,  then 

Fh  =  {.x\x^x,....x„)  F,  (7a) 

As  examples  we  will  investigate  the  single  sheave  crab 
Fig.  7,  the  double  sheave  crab  Fig.  8,  and  the  triple  sheave 
crab  Fig.  9. 

Without  any  hesitation,  we  could  say  that  in  all  three  cases 
the  total  power  P^  to  move  the  crab  will  be  composed  of: 

1.  The  total  force  Pt  to  move  the  trolley  as  already  discussed, 
and 

3.  The  total  resistance  P,  of  crab  rigging. 
Therefore 

Pc  =  P,  +  Pr. 

a.     Resistance  Pt  of  crab  ti-olley. 

Neglecting  the  weight  T  and  the  inertia  force  Pa  of  the 
trolley  or  crab,  the  pull  Pt  to  move  the  crab  will  be  simply 

L 

P.  =  -  (/■  +  /.  d) 
D 

Assuming  in  our  examples:             Fig.  7        Fig.  8.  Fig.  9. 

The  maximum  load Z/  =  3tons        5  tons  10  tons 

Diameter   of   truck   wheel D  =  7%in.      8?:^  in.  loin. 

Diameter  of  truck  wheel  pin. .  .(2  =  1%  in.      IJI  in.        3  in. 

Inserting  the  values,  and  choosing  /,  =  0.002.  and  f,  =  0.08: 
6000 

Pt  = (0.003  +  0.08  X  1.5)  =  976  pounds  for  L  =  3  tons, 


Pt  = 


7.5 
10000 

8.75 


(0.003  +  0.08  X  l.?5)  =  1623  pounds  for  Z,  =  5  tons, 


20000 

P<  = (0.002  +  0.08  X  2)  =  3240  pbunds  for  L^IO  tons. 

10 

b    Resistance  P,  of  crab  rigging. 

If  we  move  the  crab  to  the  position  shown  dotted  in  Fig. 
7,  the  load  L  will,  of  course,  move  the  same  distance  horizon- 


tally, but  its  height  or  elevation  will  not  be  changed;  that  is, 
the  potential  energy  of  the  load  will  remain  the  same.  The 
shifting  of  the  crab,  however,  will  cause  the  rope  or  chain  to 
run  off  the  same  distance  In  feet  over  all  sheaves  in  a  direction 
opposite  to  the  motion  of  the  crab.  Figs.  7,  8  and  9. 

Considering  now  the  rope  tension,  we  can  assume  a  cer- 
tain tension  Q  in  one  end  of  the  rope  or  chain.  Figs.  7,  8  and 
9.  While  the  rope  is  passing  over  the  several  sheaves  x^  x, 
X3  .  .  .  etc.,  the  tension  in  the  rope  increases  on  the  paying  off 
side;  and,  as  already  pointed  out,  by  the  amount  x^Q  after 
passing  the  first  sheave,  rr,  x.  Q  after  running  off  the  second 
sheave,  etc.,  all  due,  each  time,  to  the  friction  of  sheaves, 
rope  or  chain.  The  final  tension  will  be  in  Fig.  l^x^'x.Q. 
in  Fig.  8  =  x^^x„:xjQ,  and  in  Fig.  9  =  x^x,'x^Q,  by  making  the 
corresponding  sheaves  alike. 

Assuming,  now,  such  a  slippery  track  as  that  there  will  be 
no  friction  whatever  in  the  trolley  wheels,  so  that  the  trolley 
resistance  may  be  placed  at  Pt  =  0.  It  is  evident,  then,  that 
the  rigging  resistance:  , 

■P,  =  x,^  x^Q-Q=  (a;,'a-3  -  1)  (?  in  Fig.  7. 

P,  =  (a-,5  a;,«  Xs  -  1)  Q  in  Fig.  8. 

and  P,  =  (Xi^  x,^  Xs-  -  1)  Q  in  Fig.  9. 

In  this  equation  Q  =  Fy,  the  force  for  lowering  the  load,  and 
from  L  =  Xi  0  +  x^x,Q  (Fig.  7),  we  have 

L 

Q  =  F  = (8) 

a;  (1  +  a-j) 


(a-,  ,Ta  a's  +  X,  x.i^  .j's)]  (  Fig.  8)  we  get 

•L 

(8a) 


From 

L  = 

Q  [(.T. 

+ 

Xi 

a's) 

Q 

= 

F, 

= 

a'l  (1  +  .)'j)   (1  +  .1-2  ,Ts) 

From  L  =  Q  [(.r,  +  a',  a'j)  +  (a-j  x^  X3  +  a-,  Xj»  a's)  +  (.Vi  .i\^  a'a* 
-  Xi  a-j'  .Ta")]  (Fig.  9)  we  have 


Q 


a-,  (1  +  .rj)  (1  +  a-aa-3  -t-  a-j'.rs" 


232 
P,... ;j,.i-j.r3-i>Q 

/ 


(8b) 


^15*  Pr 


^'".^=■'•3^4  ^5  ^OQ' 


-1. 

Macliiiiery,N.Y. 


Pig.  9.    Notations  used  in  Calculating  Eflaciency,  Six  Parts  of  Rope. 

Analogous  will  be  the  hoisting  force  or  pull: 


Fh 


Ft 


Fh  = 

(1  +  a-a)  (1  +  x^x,  +  aVa-a^)    , 

Substituting  the  value  found  for  Q  in  above  equations  for 
Pr,  we  finally  get : 

Xy^   Xi    —     1 

P,  = L in  Fig.  7.       (9) 


xFi  =  L 

1  +  a-2 

.  in  Fig.  7 

.T,  Xj'  X3 

L  . . . . 

(1  +  a-2)  (1  +  x^xs) 

.in  Fig.  8 

a;,  aja'  a;s'^ 

L. 

.  in  Fig.  9. 

Pr   = 


Xi    (1   +  .-Cj) 
Xi'  Xi'  X3 


Xi    (1   +  .Tj)    (1   +  Xi  X,) 


L in  Fig.  8.     (9a) 
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p,  = 


I  a;'  a-,'  -  1 


L.  inFiK.  !'.     (IHi) 


.1-,  (1  +  J-j)  (1  +  .rj.i-a  +  .I'a*  J's*) 

The  more  the  number  of  sheaves  of  various  diameters  in  a 
rigging,  the  more  voluminous  these  formulas  become. 

Illustrating  the  proceeding  by  numerical  examples,  we  will 
assume  for  the  slieave  crabs,  Figs.  7,  8  and  9 : 

KiK.  7.  l?iH.  H.  FiR.  0. 

.^inslf  SlH'a\-e.   Double  Sheave.  Triple  tiheavc. 
The  maxiniuni  load.,     i  =  3      tons.       5      tons.       10      tons. 
Size  of  chain  or  rope.      i=    J^  incli.        J^  inch.  J^  inch. 

Size  of  sheave  pin  .. .   3r=:lJ^     •'  1%     "  3 


UsinK  wire  rope,  'i  R  =  18  inches: 
.1-2  =r  ].024(i  to  1.0813  i  I.03T1)  f or  3  r  =  1^  inch.  Fig.  7. 
.r,  =  1.0307  to  l.o;!;i;i  -  I.OISOO  for  3  r  =  1}  inch.  Fig.  8. 
.i-a  =  1.0389  to  1.035,')  a  1.0333  f  or  3  r  =  3    inches,  Fig.  9. 
and  for  equalizing  sheaves  a-,  if  3  iJ  =  IT): 

X,  =  1.0399  to  1.0303  ^  1.0331  for  3  ;•  =  U  inch.  Fig.  7. 
a-3  =  1.0331  to  1.038,s  -  1.033,'")  f or  3  )•  =  1}  inch.  Fig.  8. 
.«•,  =  l.()34()  to  1.0413  :^  1.0380  for  3  r  =  3    inclies.  Fig.  9. 
According  to  the  above  values  for  a;,,  x..  x„  we  get  for  the 
required  holding  or  brake  pull  F\   =Q'  for  lowering  the  load 
L,  from  equations  (8,  8a,  and  8b),  the  numerical  values: 

6,000 

(?  = =  2,801  pounds 


Fig.  7.     1,  =  6,000 


1.042  (1  +  1.049) 
for  chain. 

6.000 

1.024  (1  +  1.0279) 
for  wire  rope. 

10,000 


Fig.  8.     L  =  10,000 


Q  = 


=  2,890  pounds 


3330 


Q  = 


1.043(1  +  1.049)  (1  +  1  049  ) 
pounds  for  chain. 
10,000 

1.034  (1  +  1.0379)  (1  +  1.0379x1.0331) 
:  8335  pounds  for  wire  rope. 


Fig.  10.    Typical  Hand  Chain  Crane  Trolley. 

As  usual  we  may  take  the  chain  sheave  diameter  2R  = 
20  i  =  10  inches,  and  the  sheave  diameter  for  wire  ropes 
2  fi  =  30  1  =  15   inches. 

To  assure  a  m.ore  uniform  wear  inside  as  well  as  outside 
of  the  rope,  the  sheaves  should,  if  possible,  be  made  even 
larger.  Adopting,  therefore,  for  >2-inch  steel  wire  rope 
2fi  =  lS  inches,  in  general,  and  2R  =  15  inches  for  the  equal- 
izing sheaves.  Fig.  8  and  Fig.  9. 

For  the  sheaves  x,.  referring  again  to  Figs.  5,  6,  7,  8  and  9, 
we  have  from  formula  (6a )  : 

For  chain  sheave  2i?=:10  inches. 

(0.3  to  0.3)  i        3  X  0.08  X  f 


X,  =  1 


sin  45° 


5 


=  1.037  to  1.047  s  1.043  for  3  r  =  U  inch.  Fig.  7. 
Xi  =  1.040  to  1.0.50  s  1.045  for  3  r  =  If  inch.  Fig.  8. 
a,-!  =  1.043  to  1.0.')3  fe  1.048  for  3  r  =  3    inches.  Fig.  9. 


Flgr.  11.    Typical  Crank  Crane  Trolley. 

For  wire  rojie  slieave  'i  R  =  \%  inches. 

a;,  =  1.031  to  1.037  ^  1.034  for  3r  =  1*  inch.  Fig.  7. 

aJi  -  1.033  to  1.038  ^  1.035  for  3  r  =  If  inch.  Fig.  8. 

«,  =  1.034  to  1.030  g^  1.037  for  3  )•  =  3    inches.  Fig.  9. 
For  the  loose  .slieavos  .(•„  and  .<■„  wo  have  for  chain,  if  a  —  180 
degrees,  3  /J  =  10  inclies: 

a;,  =  1.041  to  1.0,54  ^  1.019  for  2r  =  H  inch.  Fig.  7. 

Xt  =  1.048  to  1.058  s  1.058  for  3  r  =  U  inch.  Fig.  8. 

a-,  =  1.053  to  1.003  ^  1.0.57  for  3r  =  3    inches.  Fig.  9. 


Pig.  12.    Typical  Two-motor  Crane  Trolley. 

(  20,000 


Fig.  9.     L  =  30,000 


Q  = 


L 


1.043  (1  +  1.049)  (1  +  1.049  +TW^  ) 
=  3775  pounds  for  chain. 
30,000 

1.034  (1  +  1.0379)  (1  +  1.0379x1.0381 

+  1T037B*X  OSSI^) 
=  3030  pounds  for  wire  rope. 


In  the  hoisting  direction,  the  pull  or  tension  Fi,  =  a;  Fi  for  this 
kind  of  rope  distribution.  In  other  words,  we  have  to  multiply 
the  above  with  the  total  coefficient  of  efficiency: 

3190  i 
3115  I 


Fig.  7 

Fig.  8 

"Fig.  9 


6000 


(  Fh  =  x,».T3  Q=  1.139  X  2801  = 
\  Fi  =  a-,'  a-2  Q  =  1.078  X  3890  = 


■  as  above 


r-mnnni  -'^i"  =  a-,«a's,' §  =  1.353  X  3330  =  3794  )  as  above 
j.-iuuuu^  irh  =  a-, nrj'a'aQ=l. 145x3335  =  3674 


£,=30000  - 


'4  )    a-3=.r3 

I  Fh  =  a;,«a-/  Q  =  1.379  X  3775  =  3837  )  as  above 
(  A  =  a;, ».r2»a-32Q=l. 315x3030=3669  f   a's=a-i, 

Above  results  show  that,  according  to  existing  chain  ant! 
wire  rope  tables,  the  sizefe  of  chains  or  wire  ropes  were  chosen 
about  right  in  the  beginning.  Otherwise,  new  calculations 
with  respective  changes  in  the  dimensions  would  be  required. 
The  figures  also  show  plainly  that  in  general  a  chain  rigging 
requires  more  power  than  a  wire  rope  rigging. 

Figuring  out,  now,  the  resistance  in  traversing  the  crab 
due  to  the  rigging  only,  from  9,  9a  and  9b: 

Fitr   7      /  -  8  tons  ^  ^'  =  "-^'-"^  X  '^^'^^  =  2"*'  I 

l<lg.      -.  L-a    tons      j    p      _    J)    „^^jj     ^     gggQ    ^     jgj,     ^ 

„.      Q       r        r  4.  (  JPr  =  0.308  X  3330  =  453  \ 

Fig.   8.        Z,   =   5  tons    ]   p^   ^   g   ^y    ^    aygg   ^   g.^    \ 


as  above 


as  above 


Fig.  9.     L  =  10  tons 


(  Pr  =  O.t 
■|Pr  =  0.] 


P,  =  0.838  X  3775  =  890  ) 
.187  X  8030  =  5(15  ) 


as  above 
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And  summarizing  at  last  tlie  total  pull  Pc  for  the  crab,  we 
get  from  Pc  =  Pi  +  P,. 

(  Pc  -    976  +  260  =  1236  pounds  for  chain 


1  tons  - 


Fig.  7.  i  -    u  wus  -j  p^  ^    g-g  ^  jgg  ^  1129  pouuds  for  wire  rope 

V     o    r  -    r  ,.„„<,  j  Pc  =  1623  +  453  =  2075  pounds  for  chain 
i  ig.  .^.  1.  -    d  tons  .j  p^  ^  1633  +  327  =  1950  pounds  for  wire  rope 

TT-      a     r-in+         (  Pc  =  3340  +  754  =  3994  pounds  for  chain 
J^  ig.  y.  1.  -  w  tons  -j  p^  _  33^Q  ^  ggg  ^  gg^g  pounds  for  wire  rope 

In  the  pi'eceding  examples  we  have  again  demonstrated  the 
old  fact  that  comparatively  a  much  higher  efficiency  of  wear 
in  ropes,  etc.,  as  well  as  of  motive  power,  can  be  attained 
from  the  individually  or  direct  driven  cranes  now  in  general 
use.  Figs.  10,  11  and  12.  In  practice,  there  are.  however, 
sometimes,  the  factors  of  first  cost,  frequency  and  speed  of 
handling,  etc.,  which  suggest  a  much  cheaper  and  simpler  hoist. 


CONSTRUCTION  OP  THE  DETROIT  RIVER 
TUNNEL. 

The  building  of  a  railroad  tunnel  in  a  shipyard  would  seem 
to  be  about  on  a  par  with  the  manufacture  of  post-holes  in  a 
factory,  but  that.  In  part,  is  actually  what  was  done  in  the 
construction  of  the  Detroit  River  tunnel  which  is  to  connect 
Windsor  in  Canada  with  Detroit  in  the  United  States.  It  is 
being  built  by  the  Lake  Shore  &  Michigan  Southern  Railroad, 
which  for  many  year?  has  maintained  a  costly  car  ferry  serv- 


which  embrace  the  tubes  and  project  beyond  them  a  short 
distance  all  around.  The  diaphragms  are  spaced  about  12  feet 
apart  and  are  an  important  part  of  the  construction.  The 
accompanying  cut  shows  one  of  the  twin  tunnel  sections  being 
floated  down  the  river  from  the  shipyard  at  St.  Clair.  They 
are  enclosed  in  a  scow-lil;e  structure  composed  of  3-inch  planks 


Fig.  1.    Section  of  Tunnel  in  St.  Clair  Shipyard,  showing  Diaphragm 
Construction. 

bolted  onto  the  ends  of  the  diaphragm  sheets.  The  ends  of  the 
tubes  were  planked  across  also,  the  tubes  then  displacing 
water  sufficient  to  float  them.  The  end  planking  served  the 
purpose  of  floating  the  twin  tubes  to  the  desired  location  and 
the   side   planking   formed   a   cofferdam   or  enclosing  box   for 


^^/i6t//V^*^,.i^>. 


Fig.  2.    Complete  Tunnel  Section  bt 


.  ti  dow^n  the  River  to  the  Tunnel  Location,  where  it  was  Sunk  to  the  River  Bed. 


ice  there  for  its  freight  and  passenger  traffic.  The  tunnel  is 
being  built  to  give  an  all-rail  connection,  and  will  contain  two 
tracks,  or  rather,  the  twin  tubes  will  contain  two  tracks,  there 
being  a  tube  for  each  track.  The  river  bed  is  of  a  character 
that  discouraged  the  building  of  a  tunnel  close  to  the  river- 
bed surface,  and  this  location  was  highly  desirable  in  order 
to  keep  the  dip  down  under  the  river  within  a  limit  (41  feet) 
that  would  give  a  readily  negotiable  grade.  In  fact,  it  was 
desirable  that  the  tunnel  should  be  actually  above  the  river 
bed  at  its  deepest  parts  in  order  to  keep  within  the  desired 
grade,  and  the  construction  employed  permitted  this  to  be  done. 
The  method  adopted  is  largely  the  plan  of  Mr.  W.  J.  Wilgus, 
formerly  vice-president  of  the  New  York  Central  Railroad, 
and  broadly  consists  of  dredging  a  ditch  or  channel  across  the 
river  bed  and  sinking  a  pair  of  steel  tubes  in  the  bed  thus 
prepared.  The  twin  tunnel  tubes  were  built  in  sections  260 
feet  long,  ten  sections  in  all.  Each  tube  is  23  feet  4  inches 
diameter,  and  is  built  of  %-inch  steel  plate.  The  twin  tubes 
are   joined    sideways    by    transverse    steel    plate    diaphragms 


tons  of  liquid  cement  that  were  poured  around  the  tubes  after 
they  were  sunk  into  the  river  bed  and  connected.  When  com- 
pleted the  tunnel  will  consist  of  a  massive  concrete  shell  sui> 
rounding  the  steel  tubes. 

The  cylinders  shown  on  top  of  the  tunnel  section  are  tem- 
iwrary  attachments  employed  tor  slowly  lowering  the  section 
to  the  river  bed.  An  idea  of  the  size  of  the  section  is  obtained 
from  the  fact  that  the  four  cylinders  are  each  10  feet  diam- 
eter and  60  feet  long.  After  they  have  served  their  purpose 
in  lowering  a  section  they  are  raised  and  Used  again  on  the 
succeeding  sections. 

The  sub-aqueous  section  of  the  tunnel  is  2,625  feet  long, 
the  westerly  open  cut  1,540  feet,  the  westerly  approach  2,129 
feet,  easterly  approach  3,193  feet,  easterly  open  cut  3,300  feet, 
making  a  total  distance  of  excavation  12,786  feet,  or  a  trifle 
more  than  2.42  miles.  The  tunnel  will  cost  $10,000,000  and 
will  be  completed  by  June,  1909.  Its  annual  capacity  will  be 
1,000,000  cars,  or  three  times  the  present  facilities  afforded  by 
the  car  ferries. 
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EMERGENCY  METHODS  IN  GEAR  CUTTING. 

The  iucompanylng  cuts  tell  the  story  of  two  jobs  of  gear 
oiitlins;  which  were  i)orfornio(l  In  rather  miusiial  ways.  The 
pirturts  were  taken  in  tlie  sliops  of  Gould  &  Eborhardt  of 
Newarlj,  N.  J.  The  worli  Illustrated  was  done  some  little 
time  ago,  but  It  is  not  less  interesting  on  that  account, 

Klg.  1  shows  the  way  in  which  a  wide  face  Internal  gear 
was  cut.  The  length  of  the  travel  required  tor  milling  the 
teeth  was  considerably  greater  than  it  was  possible  to  obtain 
with  the  us^ual  Internal  gear-cutting  attaclinient  for  the  auto- 
matic gear  cutter.  The  teeth  also  were  quite  large  (being 
4-pitch),  so  that  an  internal  attachment  would  have  been 
worked  nearly  to  its  limit  in  forming  the  teeth.  On  account 
of  these  difflculties,  when  the  order  for  cutting  this  internal 
gt  ar  oaine  to  the  shop,   the  ingenuity  of  the   man   in  charge 


cliango  off  to  cut  (lu^  teolii  in  tliis  gear,  if  it  could  l)e  avoided. 
Therefore  an  engine  lathe  was  rigged  up  as  shown. 

Fig,  4  shows  best  the  details  of  the  special  rigging  used.  In 
s|)ite  of  its  apparent  complexity,  it  is  almost  entirely  com- 
posed of  parts  of  other  machines  and  involves  very  little  that 


Fig.  1.    A  Hybrid  Machine,  at  Work  on  a  Wide-faced  Iiaternal  Gear. 

of  the  work  was  at  once  taxed  to  provide  some  means  of 
completing  it  accurately  and  cheaply.  The  half-tone  shows 
so  well  how  this  was  done  that  little  description  is  needed. 

As  may  be  seen,  the  cutter  slide  was  removed  from  an  auto- 
matic gear  cutter,  and  the  column  of  a  shaper  clamped  in 
place  on  the  plane  top  of  the  machine  in  its  stead.  The  work 
was  clamped  on  the  face-plate  in  the  usual  manner,  and  the 
proper  change  gears  placed  on  the  machine  for  the  required 
indexing.  Roughing  and  finishing  tools  properly  shaped  for 
the  teeth  of  the  gear  were  provided,  and  used  in  the  regular 
tool-post  of  the  shaper.  The  work  spindle  was  raised  to  bring 
the  work  to  the  proper  height  in  relation  to  the  tool.  With 
the  shaper  driven  at  the  proper  speed  from  a  temporary 
countershaft,  the  teeth  were  worked  out  by  feeding  the  tool- 
post  of  the  shaper  down  by  hand.  When  a  tooth  had  been 
cut  to  the  proper  depth,  the  tool  was  raised  again,  and  the 
work  indexed,  the  operator  tripi)ing  the  Indexing  mechanism, 
which  was  connected  with  the  countershaft. 

Fig.  2  shows  ^in  unusually  large  pair  of  spiral  gears  for 
operating  some  large  valves  in  the  New  York  Subway  power 
house.  Figs.  3  and  4  show  how  the  teeth  were  cut  in  the 
larger  of  these  two  gears.  At  present,  the  shops  are  fully 
equipped  with  machinery  which  makes  it  possible  to  handle 
spiral  gearing  of  this  size  without  resorting  to  unusual  means, 
but  at  I  lie  time  the  work  was  done  tliere  was  only  one  machine 
in  the  shop  capable  of  handling  it,  and  that  was  over-burdened 
with   work   to   suiii   an   extent  as   to   make   it   inadvisable   to 


Fig.  2.    A  Pair  of  Spiral  Gears  of  Unusual  Size. 

had  to  be  made  specially.  As  may  be  seen  in  Fig.  3,  the 
teeth  are  cut  by  end  mills  formed  to  the  normal  section  of 
the  tooth  spaces  desired.  Two  roughing  and  one  finishing  cut- 
ter are  shown.  A  suitable  head,  F,  Fig.  4,  with  a  spindle  for 
these  end  mills,  was  provided,  and  fastened  to  the  tool  slide 
of  a  New  Haven  lathe  of  about  4  or  5  feet  swing.  This  spin- 
dle was  driven  by  a  pressed  steel  pulley,  P,  belted  to  an  elec- 
tric motor.  G,  temporarily  brought  into  position  tor  that  pur- 
pose; a  pair  of  intermediate  weighted  idlers  on  arm  E  served 
to  keep  the  belt  tight  and  still  allow  movement  to  the  spindle. 
In  cutting  a  spiral,  it  is  necessary  to  rotate  the  work  and 


Fig.  3.     view  of  Completed  Gear  in  Lathe. 

feed  the  tool  longitudinally  at  the  same  time.  The  connec- 
tion between  these  two  movements  must  be  positive,  with  the 
proper  ratio  to  give  the  pitch  of  spiral  desired.  To  effect  this, 
a  spur  gear  of  large  diameter  was  clamiied  between  the  work 
and  the  face-plate,  as  shown  at  A  In  Fig.  4.  This  meshed 
with  pinion  B,  keyed  to  a  shaft  which,  at  Us  other  end,  car- 
ried gear  C,  which  is  the  first  of  a  train  of  gearing  ending  in 
pinion  D  on  the  feed  sci-ew  of  the  compound  rest  of  the  lathe. 
The  top  slide  of  the  compound  rest,  as  shown,  was  arranged 
to  be  parallel  with  the  lathe  spindle.  With  this  anaiigenicnt 
and  with  gears  of  the  proper  ratio  lietwx^en  C  and  11.  It  the 
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feed  motion  of  the  compound  rest  is  operated,  it  is  evident 
that  the  face-plate  and  the  work  will  be  revolved  at  a  ratio 
producing  the  spiral  desired  for  the  gear  being  cut.  To 
obtain  a  power  feed,  the  following  mechanism  is  used.  Driv- 
ing pulley  0  of  the  motor  was  wide  enough  to  accommodate, 
beside  the  spindle  driving  belt,  a  narrower  one  driving  pulley 
K,  which  was  supported  in  boxes  mounted  in  lathe  steady  rests 
H,  suitably  located  and  fastened  for  the  purpose.  The  shaft 
driven  by  pulley  K  carried  at  its  inner  end  a  bevel  gear  mesh- 
ing with  another  shaft,  supported  in  the  same  way  by  lathe 
steady  rests.  This  shaft  carried  a  small  pulley  L,  belted  to 
the  lower  feed  cone  of  the  lathe.     From  here  the  feed  mech- 


Fig.  4      Xew   Hav 


Lathe,  Rigged  up  to  Cut  Spiral  Gears, 


anism  is  carried  to  the  feed  screw  of  the  compound  rest, 
through  the  usual  lathe  mechanism.  It  is  understood,  of 
course,  that  the  regular  spindle  drive  was  not  used  at  all,  the 
driving  belt  being  thrown  off  and  the  cone  and  back  gears 
thrown  out,  so  that  the  only  motion  imparted  to  the  face-plate 
was  that  due  to  the  compound  gearing  connecting  it  with  the 
feed  mechanism  of  the  cutter  spindle. 

Provision  had  to  be  made  for  indexing,  of  course.  Owing 
to  the  selection  of  a  suitable  number  of  teeth  for  gears  A 
and  B,  this  was  done  quite  simply.  Gear  C  is  loose  on  its 
shaft,  and  arm  J  is  pinned  to  it.  This  arm  carries  a  locking- 
pin,  as  shown,  which  may  engage  with  either  one  of  eight 
holes  in  the  rim  of  gear  C.  After  one  tooth  has  been  cut, 
the  locking-pin  in  arm  J  is  withdrawn,  and  the  arm  rotated 
the  required  number  of  holes  in  the  rim.  This  rotates  the 
face-plate  and  the  work  independently  of  the  spiral  mechan- 
ism. For  withdrawing  the  cutter  from  the  work  to  return  it 
for  a  new  cut,  and  also  for  adjusting  the  depth  of  the  cut, 
it  is  necessary  to  use  some  other  means  than  the  regular  cross 
slide  of  the  carriage.  This  had  to  be  located  permanently  in 
position  in  order  to  keep  pinion  B  properly  in  mesh  with 
gear  A.  To  give  the  cutter  the  required  adjustability  in  and 
out  from  the  center  line  of  the  lathe,  the  head  on  which  it 
is  mounted  is  arranged  to  slide  in  and  out  on  a  supplementary 
base  which  is  clamped  to  the  slide,  X.  of  the  compound  rest. 

These  photographs  are  interesting  as  showing  what  can  be 
done  if  it  has  to  be  done.  The  rigging  up  of  the  second 
job  was  somewhat  complicated,  perhaps,  though  justified  by 
the  circumstances.  The  first  arrangement  shown  is  one  worth 
while  remembering.  While  it  is  a  makeshift  combination,  it 
is  by  no  means  an  inefficient  one,  and  may  well  take  a  place 
In  accepted  practice  for  work  of  unusual  dimensions. 


DEMONSTRATING  AN  INVENTION. 

M.  E.  CANEK. 

We  all  are  like  the  man  from  Missouri — "we  want  to  be 
shown;"  so  if  you  have  an  invention  that  makes  two  blades 
of  grass  grow  where  only  one  grew  before,  so  to  speak,  the 
way  to  change  your  opponents'  ridicule  into  open  admiration 
is  to  actually  demonstrate  that  you  can  do  what  you  claim 

In  this  way  reasoned  Algernon  Stonesaw,  who  had  discov- 
ered a  fact  utterly  missed  or  ignored  by  all  steam  engineers 
or  designers  from  the  time  of  the  immortal  Watt  down  to 
the  existing  NOW — and  Stonesaw.  "What  is  this  alleged 
fact?"  you  inquire.  Simply  that  in  any  ordinary  engine 
cylinder — steam  or  gas — at  least  half  the  power  is  wasted 
because  the  pressure  on  the  cylinder  head  is  not  utilized! 
There  the  piston  Is  working  back  and  forth  under  thousands 
of  pounds  pressure,  but  the  cylinder  head  stands  stock-still 
doing  not  an  ounce  of  work.  "Now,"  reasoned  Stonesaw,  "if 
I  provide  a  movable  cylinder  head  in  the  form  of  a  second 
piston  and  connect  it  to  the  crankshaft  with  a  connecting- 
rod  or  a  pair  of  them,  I  will  get  twice  the  power."  So  forth- 
with he  built  an  engine  having  two  pistons  in  one  cylinder 
bore,  one  piston  being  connected  to  the  crankshaft  in  the 
usual  way,  and  the  other  connected  to  it  by  a  pair  of  connect- 
ing-rods alongside  the  cylinder. 


'Here  is  a  practical  demonstration  of  the  value  of  our  idea,  grentiemen. 


After  having  completed  the  model  he  made  a  trial  and 
found  to  his  satisfaction  that  his  logical  deduction  was  sus- 
tained by  the  facts.  Thereupon  followed  the  period  of  form- 
ing a  stock  company  with  the  very  modest  capital  of  $60,000 
(considering  the  importance  of  the  invention)  and  the  float- 
ing of  the  stock.  The  eminent  patent  lawyer,  S.  Moothtalk. 
who  had  taken  out  the  solemnly-worded  patent  papers  by 
which  this  great  invention  was  protected,  was  made  chief 
promoter.  But  somehow  the  public  seemed  shy.  Mechanical 
engineers  had  a  very  irritating  way  of  saying  that  the  thing 
could  not  develop  an  ounce  of  power  more  than  an  ordinary 
engine  for  the  same  steam  or  gas  consumption. 

Stonesaw  proceeded  to  show  them  that  they  were  mistaken, 
and  his  original  model  was  brought  to  New  York  and  rigged 
up  in  a  handsome  office  for  the  purpose  of  demonstration. 
In  the  absence  of  a  boiler  plant,  a  cylinder  of  carbonic  acid 
gas  was  installed  which  added  a  certain  degree  of  scientitic 
mystery  to  the  outfit.  Then  a  small  prony  brake  was  rigged 
on  the  flywheel,  and  all  was  ready  for  the  "before-and-after- 
taking"  test.  The  double  connecting-rods  attached  to  the  rear 
pisfon  were  disconnected  and  the  rear  piston  blocked.  Then 
with  80  pounds  pressure  the  single  piston  driving  the  crank- 
shaft was  able  to  sustain  a  load  of  say  25  pounds  at  the 
end  of  a  lever  arm  one  foot  long.  Having  shown  the  utmost 
power  obtainable  by  this  rig  to  the  assembled  and  admiring 
spectators,  Stonesaw  would  quickly  attach  the  forked  connect- 
ing-rods and  release  the  rear  piston.  Upon  turning  on  the 
pressure,  the  prony  brake  would  now  sustain  a  load,  not  of  25 
pounds  only,  but  of  over  50  pounds.  And  then  the  chief  pro- 
motor  would  say:  "Here  is  a  practical  demonstration  of  the 
value  of  our  idea,  gentlemen.   How  much  stock  will  you  take? 
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ACME  AND  SQUARE  THREAD  TAPS  IN  SETS.* 

Wliile  It  has  not  bioonie  the  generally  adopted  ciiKtom  to 
make  the  three  taps  in  a  set  of  hand  taps  with  the  U.  S.  or 
V  standard  thread  of  different  diameters,  so  that  each  tap 
cuts  a  certain  proportion  of  the  metal  to  be  removed  in 
I'oiming  the  thread,  this  construction  becomes  Imperative 
when  making  taps  with  Acme  or  square  threads.  The  reason 
for  this  is  that  the  pitch  of  the  thread  of  taps  with  the  latter 
class  of  threads  is  usually  coarser  for  corresponding  diam- 
eters, and  the  same  size  tap  is  therefore  required  to  remove 
more  metal  in  this  case  than  If  it  were  provided  with  60-degree 
threads.  The  shape  of  the  Acme  and  square  threads,  with 
their  wide  flats  at  the  top  of  the  thread,  also  increases  the 
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Fig.  1.    General  Appearance  of  Acme  Thread  Tap. 

resistance  to  the  cut,  if  the  full  depth  of  the  thread  should 
be  produced  with  one  tap.  For  these  reasons  Acme  and  square 
thread  taps,  intended  for  cutting  a  complete  thread  from  a 
nut  blank,  and  not  Intended  merely  for  finishing  a  thread  cut 
In  a  lathe,  are  always  made  in  sets,  each  tap  in  the  set  being 
smaller  in  diameter  than  the  one  following. 

While  for  Acme  and  square  thread  taps,  three  taps  in  a  set 
are  undoubtedly  the  most  common,  these  taps  may  be  made 
with  only  two  taps  in  a  set  for  very  fine  pitches,  and  with  as 
much  as  five  taps  in  a  set  for  very  coarse  pitches.  The  last 
tap  in  these  sets  is  not  made  on  the  principle  of  a  bottoming 
tap,  as  Acme  and  square  threads  are  seldom  used  except  in 
nuts  which  are  threaded  straight  through.  There  Is,  in  fact, 
a  more  liberal  chamfer  on  all  the  taps  in  the  set  than  is 
common  with  ordinary  taps. 

Formulas  for  Diametral  Dimensions  of  Acme  and  Square 
Thread  Taps  in  Sets. 

On  account  of  the  clearance  required,  by  the  standard  formu- 
las for  Acme  threads,  on  the  top  of  the  thread  between  the 

TABLE  I.     TABLE  FOR  MAKING  ACME  THREAD  TAPS  IN  SETS  OF 
THREE  TAPS. 


No.  of 

Threads 

per 

inch. 

Amount  in  Inches 
to  be  .\dded  to  Root 
Diameter  of  Tap  to  Ob- 
tain Diameter  of  Straight 
Part  of  Thread  of 

No.  of 

Threads 

per 

inch. 

Amount  in  Inches 
to  be  Added  to  Root 
Diameter  of  Tap  to  Ob- 
tain Diameter  of  Straight 
Part  of  Thread  of 

1st  Tap. 

2d  Tap. 

1st  Tap. 

2d  Tap. 

1 

0.468 

0.832 

5 

0.108 

0.192 

1* 

0.318 

0..566 

5J 

0,100 

0.178 

2 

0  243 

0.432 

6 

0.093 

0.166 

2* 

0.198 

0.352 

7 

0.083 

0.140 

3 

0  168 

0.298 

8 

0.074 

0.133 

3i 

0.147 

0.261 

9 

0.068 

0.121 

4 

0.130 

0.233 

10 

0.063 

0.113 

4i 

0.118 

0.310 

13 

0.05.5 

0.098 

screw  and  the  nut,  the  actual  diameter  of  the  last  or  finishing 
tap  in  the  set  must  be  larger  than  the  standard  or  nominal 
diameter  of  the  screw.     If 

4  =  actual  diameter  of  finishing  tap,  and 

B  =  root  diameter  of  the  thread, 
the  relations  of  these  values  to  the  nominal  or  standard  diam- 
eter of  the  tap  are 

A  =  nominal  diameter  +  0.020  inch. 

B  =  nominal  diameter  — 

I +  0.020  inch.  | 

\No.  of  tlu'eads  per  inch.  / 

In  the  square  thread  there  is  no  standard  clearance  allowed 
on  the  top  of  the  thread,  and  as  the  depth  of  the  square  thread 
equals  one-half  of  the  pitch,  we  have: 

A  =  nominal  diameter  of  tap,  and 

B:=  nominal  diameter  —  pilch  of  thread. 

As  mentioned  above,  the  most  common  way  of  making  Acme 

•  For  nUdltlonal  dntn  reliitInK  to  taps  mnde  In  seta  see  the  following 
articles  prcvlouBly  published  In  MAciiiNunY  ;  .\emc  Taps  In  Sets,  Jan- 
nary,  moij;  Square  Thread  Taps  In  Sets,  March,  lOO.'J  ;  Proportions  of 
Hand  Taps  jn  .Sets,  Deceniber,  lOOfi. 


and  square  thread  taps  is  to  make  them  with  three  taps  in  a 
set.  The  values  necessary  to  obtain  the  diameter  of  the  vari- 
ous taps  In  the  set  are  given  for  Acme  taps  In  Table  I,  and 
for  square  thread  taps  in  Table  II.  These  values  are  deter- 
mined for  Acme  taps  by  means  of  the  following  formulas: 

Diameter  of  first  tap  =  B -f  0.45(A  —  B), 

Diameter  of  second  tap  =  B  4-0.8   (A  —  B), 
in  which  formulas   (as  before) 

A  =:  actual  diameter  of  finishing  tap  =  nominal  diameter  -f 
0.020  inch. 

B  =  root  diameter  =  nominal  diameter  — 

-f  0.020  inch.  | 

No.  of  threads  per  inch  / 

TABLE  II.     TABLE  FOR  MAKING  SQUARE  THREAD  TAPS  IN  SETS  OF 
THREE  TAPS. 


No.  of 

Threads 

per 

inch. 

Amount  in  inches 
to  be  Added  to  Root 
Diameter  of  Tap  to  Ob- 
tain Diameter  of  Straight 
Part  of  Thread  of 

No,  of 

Threads 

per 

mch. 

Amount  in  Inches 
to  be  Added  to  Root 
Diameter  of  Tap  to  Ob- 
tain Diameter  of  Straight 
Part  of  Thread  of 

1st  Tap. 

2d  Tap. 

1st  Tap. 

2d  Tap. 

1 

0.410 

0,800 

0 

0.082 

0.160 

U 

0.373 

0,,533 

5i 

0.075 

0.146 

2 

0.30.') 

0.400 

6 

0.068 

0  133 

2i 

0,164 

0.330 

7 

0.0.59 

0.114 

3 

0.137 

0  367 

8 

0.051 

O.IOO 

3+ 

0.117 

0,329 

9 

0,046 

0.089 

4 

0.103 

0.300 

10 

0  041 

0.080 

4i 

0.091 

0.178 

13 

0.034 

0  067 

For  the  square  thread,  Table  II,  the  values  are  derived 
from  the  formulas: 

Diameter  of  first  tap  =B-f  0.41(A — B), 

Diameter  of  second  tap  =  B  +  0.8   (A  —  B), 
in  which  formulas  (as  before) 

A  =:  actual  diameter  of  tap  =  nominal  diameter  of  tap, 

B  =  root  diameter  =  nominal  diameter  —  pitch  of  thread. 

The  diameter  at  the  end  of  the  chamfer  of  the  first  tap 
should  be  equal  to  the  root  diameter  of  the  thread  -f  0.010 
inch.  The  diameter  at  the  end  of  the  chamfer  of  the  second 
and  third  taps  should  be  equal  to  the  diameter  of  the  straight 
portion  of  the  next  preceding  tap  —  0.005  inch. 

It  must  be  understood  that  the  figures  given  in  the  tables 
possess  a  certain  degree  of  flexibility,  inasmuch  as  the  making 
up  of  formulas  necessarily  requires  some  assumed  standard 
to  be  selected  embodying  the  best  practice.  Certain  conditions 
may  require  deviations  from  the  rules  given.  While  the 
tables  may  not  suit  all  possible  conditions,  they  are  made  up 
so  as  to  suit  ordinary  needs,  and  they  are  particularly  valu- 
able in  suggesting  the  possibility  of  systematizing  the  making 
of  tools  altogether  too  often  given  up  to  guess  work.    In  using 


Flgr,  2.    Construction  of  Acme  Thread  Tap  when  Provided  with  Pilot. 

Tables  I  and  II,  it  is  necessary  first  to  find  the  root  diameter 
by  subtracting  the  double  depth  of  the  thread  from  the  nomi- 
nal diameter  of  the  tap,  and  then  add  the  amount  stated  oppo- 
site the  pitch  for  the  respective  taps  In  the  set. 

It  is  difficult  to  draw  a  distinct  line  between  hand  taps  and 
machine  taps  when  these  are  provided  with  Acme  or  square 
threads,  for  while  these  taps  are  as  a  rule  used  as  hand  taps, 
the  construction  is  that  of  a  machine  tap.  In  general  practice, 
however,  these  taps  are  generally  classified  as  hand  tapa. 

When  the  dimensions  for  the  diameter  of  each  tap  in  the 
set  have  been  ascertained.  Table  III  may  be  used  for  finding 
the  length  dimensions  for  Acme  taps,  in  sets  of  three  taps, 
from  %  to  3  inches  diameter.  The  dimensions  In  this  table 
apply  to  single  threaded  taps.  For  multiple  threaded  taps,  or 
taps  with  very  coarse  pitch  relative  to  the  diameter,  it  Is 
advisable  to  lengthen  the  dimensions  for  the  chamfered  part 
of  the  thread,  leaving  the  other  dimensions  as  given  in  the 
table.  The  size  of  the  square  of  these  taps  is  not  given, 
depending  as  it  does  upon  the  varying  diameters  of  the  shniik, 
which  In  turn  depend  on  the  depth  of  the  thread.    The  square 
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should,  however,  always  be  made  equal  to  %  X  diameter  of 
shank.  Square  thread  taps  are  made  according  to  the  same 
table  as  Acme  taps  with  the  exception  of  the  figures  in  the 
column  K  in  Table  III,  representing  the  full  diameter  of  the 
last  tap  in  a  set  of  Acme  thread  taps.  In  the  case  of  square 
thread  taps  the  column  K  should  be  equal  to  the  nominal 
diameter  of  the  tap,  because,  as  has  already  been  mentioned, 
no  oversize  allowance  is  customary  in  regard  to  these  taps. 

General  Construction  of  Acme  and  Square  Thread  Taps. 

It  is  here  in  place  to  point  out  some  of  the  peculiarities  in 
the  construction  of  Acme  and  square  thread  taps.  The  first  fap 
in  a  set  should  be  turned  to  a  taper  in  the  bottom  of  the 
thread  for  a  distance  of  about  one-quarter  of  the  whole  length 

TABLE  III.     DIMENSIONS  OP  ACME  TAPS  IN  SETS  OP  THREE  TAPS. 


1st  tap  in  set 


2nd  tap  in  set 
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of  the  threaded  part  as  indicated  in  Fig.  1.  The  diameter  at 
the  root  of  the  thread  at  the  point  of  the  first  tap  should  thus 
be  less  than  the  standard  root  diameter.  If  the  taper  selected 
is  such  that  the  root  diameter  will  be  about  1/32  inch  smaller 
at  the  point  than  the  root  diameter  proper  of  the  tap,  that  will 
be  found  to  greatly  increase  the  ease  with  which  the  tap  can 
be  started  in  the  nut.  The  first  tap  in  the  set  should  also  be 
provided  with  a  groove  or  a  secondary  thread  on  top  of  the 
ordinary  thread.  This  will  aid  in  preventing  the  tap  from 
reaming,  instead  of  actually  cutting  a  thread  in  the  nut.  This 
secondary  thread  may  continue  the  full  length  of  the  cham- 
fered portion  of  the  first  tap.  The  first  tap  should  also  pre- 
ferably be  provided  with  a  short  pilot  as  shown  in  Fig.  2  to 
guide  the  tap  straight  into  the  nut.  When  the  pitch  is  very 
coarse,  as  compared  with  the  diameter  of  the  tap,  or  when  the 
number  of  taps  in  a  set  is  small  in  proportion  to  the  work  they 
are  to  perform,  the  first  tap  in  the  set  should  be  provided  with 
spiral  flutes,  forming  a  right  angle  with  the  angle  of  direction 
of  the  thread.  In  other  words,  the  spiral  of  the  flutes  should 
be  left-hand  for  a  right-hand  tap,  and  vice  versa.  This  will 
greatly  increase  the  cutting  qualities  of  the  tap.  In  fact,  it 
evidently  would  increase  the  efficiency  of  all  taps  to  flute  them 
in  this  manner,  but  whenever  it  is  not  imperative  it  is  avoided 
on  account  of  the  increased  expense  and  difficulty. 


Pig.  3.    Relief  in  the  Center  of  the  Thread. 


When  the  first  tap  in  a  set  is  provided  with  a  pilot,  the 
diameter  of  this  should  be  made  a  trifle  smaller  than  the  hole 
in  the  nut  to  be  tapped  (from  0.002  to  0.005  inch  smaller). 
The  length  of  the  pilot  should  be  about  equal  to  the  diameter 
of  the  tap,  or,  at  least,  not  shorter  than  0.75  times  the  diam- 
eter. The  length  of  the  pilot  should  project  from  the  regular 
length  of  the  thread  of  the  taps  in  the  set,  but  in  order  to 
make  the  total  length  of  all  the  taps  in  the  set  the  same,  the 
length  of  the  pilot  should  be  subtracted  from  the  length  of 
the  shank  in  the 
first  tap.  This  is 
indicated  by  the 
dotted  lines  in  the 
cut,  Fig.  2,  where 
the  full  lines  show 
the  second  and 
third  taps  in  a  set, 
and  the  dotted,  the 
pilot  and  the  modi- 
fication  in  the 
shank  of  the  first 
tap. 

Acme  and  square 
thread  taps  should 
be  relieved  on  the 
top  of  the  thread  on 
the  chamfered  por- 
tion on  all  the  taps  in  the  set,  and  the  finishing  tap  should  be 
given  relief  in  the  center  of  the  land  (Fig.  3)  on  its  straight 
or  parallel  portion.  In  such  cases  where  the  taps  are  used  as 
machine  taps,  rather  than  as  hand  taps,  they  should  be  re- 
lieved in  the  angle  of  the  thread,  as  well  as  on  the  top,  for 
the  whole  length  of  the  chamfered  portion. 

*  •     * 

JAPANESE  LACQUER. 

According  to  the  Brass  World,  the  beautiful  color  found  on 
high  grade  Japanese  wear,  produced  by  Japanese  lacquer,  has 
so  far  never  been  attained  in  any  other  country.  While  the 
metals  and  designs  of  Japanese  goods  can  be  readily  produced, 
attempts  to  Imitate  the  exact  color  and  lacquering  have 
resulted  In  failure.  Nothing  produced  in  America  or  Europe 
can  approach  it,  even  approximately.  Japanese  lacquer  Is  the 
product  of  a  tree  known  only  in  Japan,  and  is  collected  by  a 
process  similar  to  that  used  In  obtaining  turpentine  from  the 
pine  tree.  The  sap  is  in  the  form  of  a  thick  white  fluid;  this 
turns  dark  brown  and  finally  black.  It  is  strained  through  a 
cloth  and  solidified  by  evaporation,  after  which  the  various 
varieties  of  lacquer  are  made  from  it  by  processes  which  are 
considered  trade  secrets.  Some  of  it,  the  best  quality,  is 
bleached  in  the  sun. 

The  liquid  Is  applied  to  the  surface  of  the  metal  with  a 
brush  and  allowed  to  dry  in  a  moist  atmosphere  for  days. 
This  practice  is  wholly  unlike  that  of  our  own  country,  where 
the  utmost  care  is  taken  to  preserve  the  dryness  of  the  room 
where  varnishes  or  lacquers  are  baked.  It  is  said  that  as 
many  as  15  or  20  coats  are  given  to  the  finest  wares.  The 
lacquer  does  not  fade,  but  improves  with  age.  It  is  not 
affected  by  water,  spirits,  nor  acids.  The  Japanese  are  said 
to  have  applied  it  to  the  hulls  of  vessels  to  protect  them  from 
the  action  of  the  sea  water,  but  the  success  of  the  trial  is 
unknown.  In  the  Centennial  exposition  at  Philadelphia  arti- 
cles of  wood  were  exhibited  that  had  been  in  the  sea  for  fifty 
years.  The  surface  was  covered  with  marine  growths,  but 
the  lacquer  remained  unattacked.  Crude  lacquer  is  corrosive 
to  the  skin,  and  much  care  is  required  in  handling  it. 

*  *     * 

Many  have  smiled  at  the  absurdity  of  "as  big  as  a  lump  of 
chalk"  or  "as  long  as  a  piece  of  string"  comparisons,  but  per- 
haps these  are  no  more  indefinite  to  many  people  than  one 
noticed  recently  in  a  technical  description  of  the  manufacture 
of  fountain  pens.  In  the  course  of  the  account  the  writer 
mentions  that  raw  rubber  "is  imported  in  lumps  as  large  as 
the  eggs  of  an  ostrich."  Now,  when  we  stop  to  consider  that 
perhaps  not  one  American  in  5.000  has  ever  seen  an  egg  of  an 
ostrich,  the  comparison  has  about  as  little  significance  to  the 
average  reader  as  the  lump  of  chalk  proposition. 
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LETTERS  UPON  PRACTICAL  SUBJECTS. 


GRINDING  THREADING  DIE  CHASERS. 

In  the  use  of  threading  dies  which  must  be  ground  at  an 
abrupt  angle  to  allow  a  full  thread  to  be  cut  up  to  a  shoulder, 
or  to  a  neck,  as  in  a  set  screw,  the  following  is  a  common 
])rocedure.  When  resharpening,  the  dies,  or  chasers,  as  the 
case  may  be,  are  put  in  a  fixture  which  is  so  arranged  that 
the  angle  of  the  cutting  edge  relative  to  the  center  line  of 
the  die  is  the  same  on  all  the  chasers,  and  also  so  adjusted 
that  all  the  edges  are  ground  to  the  same  depth.  When  the 
die  is  used,  however,  it  will  often  be  found  tliat  in  spite  of 
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all  precautions  for  getting  the  chasers  similarly  ground,  one 
or  two  of  them  will  be  doing  most  of  the  work,  and  will 
accordingly  become  dull  while  the  others  are  in  good  condi- 
tion. Then  the  die  is  put  back  into  the  fixture  and  ground 
back  an  equal  distance,  on  all  chasers,  using  the  same  grind- 
ing angle  as  before,  and  it  will  often  be  found  to  be  improved. 
■Sometimes  a  second  grinding  is  necessary  before  the  die 
will  work  properly. 

This  matter  had  been  brought  to  the  writer's  attention  a 


and  will  crowd  the  work  over  on  the  opposite  chaser.  No.  3, 
which  will  1)0  forced  to  carry  a  very  thick  chip,  and  if  there 
is  considerable  difference  in  the  length  of  cutting  edges,  this 
action  seems  to  be  all  out  of  proportion  to  this  difference. 
In  fact,  in  this  case,  with  the  cutting  edge  of  No.  3  only 
about  25  per  cent  less  in  length  than  No.  1,  it  probably  would 
carry  a  chip  three  or  four  times  as  thick.  By  grinding  the 
chaser  back  a  distance  XY  (Fig.  2),  with  the  cutting  edge 
at  the  same  angle  as  in  Fig.  1,  it  will  be  noted  that  the  indi- 
cating line  shows  a  much  smaller  variation  in  the  length  of 
cutting  edges,  those  of  No.  2  and  No.  3  being  approximately 
equal,  and  No.  1  and  No.  4  also  being  nearly  the  same.  The 
chasers  will  now  show  a  marked  improvement  in  operation. 
It  they  are  ground  back  a  little  further  the  old  trouble  will 
reappear. 

Fig.  3  shows  a  set  of  chasers  which  are  ground  at  an  angle 
of  30  degrees  with  the  center  line;  that  is,  the  grinding  line 
connects  the  bottom  of  one  thread  with  the  top  of  the  next 
thread  behind.  In  this  case  it  will  be  found,  by  measurement, 
or  by  reference  to  geometry,  that  the  indicating  line  becomes 
straight,  parallel  to  the  center  line,  and  midway  between  the 
top  and  bottom  of  the  threads.  This  indicates  that  by  grind- 
ing the  chasers  at  this  angle,  the  cutting  edges  become  equal, 
and  practice  proved  that  each  chaser  will  do  its  proper  share 
of  the  work. 

In'  Fig.  4,  the  grinding  line  connects  the  bottom  of  one 
thread  with  a  point  between  the  tops  of  the  second  and  third 
threads  behind,  which  makes  the  grinding  angle  less  than 
30  degrees  and  greater  than  19  degrees.  Here  the  indicating 
line  deviates  again  from  a  straight  line,  but  this  deviation 
is  very  much  less  than  in  the  first  example.  Fig.  5  shows  a 
grinding  angle  such  that  the  grinding  line  connects  the  bot- 
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Fig.  2.  Fig, 

number  of  times  and  had  been  the  cause  of  a  great  deal  of 
annoyance,  so  that  an  investigation  of  the  causes  was  made, 
which  resulted  in  the  following  solution  of  the  ditEculty. 
By  grinding  the  chasers  in  accordance  with  this  method,  the 
trouble  entirely  disappeared,  and  it  became  possible  to  grind 
our  chasers  so  that  each  one  always  did  the  proper  amount 
of  work. 

In  Fig.  1,  the  line  AB  represents  the  cutting  edge  of  a 
chaser,  the  outline  of  a  section  of  which  is  shown  by  the  full 
lines.  This  chaser  is  ground  at  an  angle  D  A  C,  with  the 
center  line,  which  angle  will  be  called  the  grinding  angle,  and 
this  angle  is  selected  at  random,  as  is  usually  the  case,  being 
in  this  instance  rather  abrupt,  for  cutting  a  full  thread  close 
to  a  shoulder.  The  total  cutting  edge  on  chaser  No.  1  is  A  B. 
The  line  E  F  represents  the  total  cutting  edge  on  chaser  No.  2, 
counting  the  chasers  in  a  left-hand  direction  on  a  right-hand 
thread,  and  on  a  four-chaser  die.  Lines  OH  and  JK  are  the 
cutting  edges  of  chaser  No.  3,  and  L  M  and  N  P  the  cutting 
edges  of  chaser  No.  4,  while  Q  R  would  be  the  cutting  edge 
of  chaser  No.  1  again.  In  this  case,  chaser  No.  3  is  the  first 
one  to  have  the  cutting  edge  divided  into  two  or  more  parts. 
To  get  the  total  length  of  this,  make  HI  equal  to  J  K,  then 
0 1  represents  this  total  length.  In  the  same  way,  L  0  \s  the 
total  length  of  the  cutting  edge  of  chaser  No.  4,  M  0  being 
equal  to  N  P.  It  will  readily  be  seen  that  these  cutting  edges 
are  not  of  the  same  length,  and  the  discrepancy  is  made  more 
graphic  by  connecting  the  points  BFIOR;  and  also  the 
points  BR  with  a  straight  line.  The  line  BFIOR  will  be 
called  the  Indicating  lino.  The  distance  J  S  is  the  amount 
that  the  cutting  edge  of  chaser  No.  1  is  longer  than  that  of 
chaser  No.  3. 

In  service,  a  die  having  its  chasers  ground  In  this  manner, 
Will  act  as  follows:    Chaser  No.  1  will  take  a  broad,  thin  chip. 
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torn  of  one  thi-ead  to  the  top  of  the  third  thread  behind.     Con- 
sidering the  pitch  as  the  unit,  this  angle  will  be  seen  to  be 

0.866 

such    that    its    tangent  = =  0.34641.     This    makes    the 

2.5 
angle  a  trifle  over  19  degrees.     It  will  readily  be  seen  by  com- 
paring  similar    sides    of    similar   triangles,    that    the    cutting 
edges    on    all    four    chasers   have   the   same   length,   and    the 
indicating  line  is  straight,  as  in  Fig.  3. 

In  general,  in  order  to  make  the  cutting  edges  of  all  the 
chasers  equal,  where  the  thread  angle  is  60  degrees,  it  is 
necessary  to  make  the  grinding  angle  such  that  its  tangent  will 
be  equal  to   0.S66 -^  (a  whole  number  plus  0.5),  or  in  other 
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words,  so  that  the  grinding  line  will  always  be  parallel  to  a 
line  connecting  the  point  at  the  root  between  two  threads, 
with  the  top  of  some  other  thread.  In  a  60-degree  thread, 
these  angles  will  be  found  to  be  60,  30,  19,  14,  11  degrees, 
etc.  Wlien  ground  at  any  angle  less  than  14  degrees,  that  is, 
with  the  chip  distributed  over  four  threads  or  more,  the 
difference  in  the  total  lengths  of  cutting  edges  becomes  neg- 
ligible, and  no  attention  need  be  paid  to  the  angle  other  than 
to  see  that  all  chasers  have  the  same  angle,  but  as  stated  in 
the  beginning,  when  the  angle  is  abrupt,  so  that  two  or  three 
threads   do   all    the   work,   an    observation   of   the   forcgotng 
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principles   for   securing   equal  lengths   of   cutting   edges,   will 
solve  a  surprising  number  of  threading  die  enigmas. 

Three  Rivers,  Mich.  C.  C.  Clevekdon. 


OBTAINING  THE  PITCH  OF  A  PROPELLER. 

The  word  pitch,  whenever  applied  to  a  propeller,  is  under- 
stood to  mean  the  distance  the  wheel  would  travel  forward 
in  one  revolution,  provided  it  was  working  in  a  solid  medium, 
as  a  bolt  working  in  a  nut.  This  is  not  the  case  with  water, 
as  it  is  displaced,  or  forced  backward,  causing  a  certain  per- 
centage of  the  propeller's  theoretical  forward  movement,  to  be 
lost.  This  loss  is  generally  termed  the  slip,  and  it  will  vary 
with  the  design  of  the  propeller,  and  the  conditions  under 
which  it  is  run.  There  are  many  ways,  both  graphical  and 
mathematical,  of  determining  the  pitch  of  the  blades  of  a 


Fig.  1.    The  Tools  necessary  for  obtaining  the  Pitch  of  a  Propeller. 


propeller  casting,  but  none  will  be  found  more  simple  than 
the  one  illustratea  and  discussed  in  this  article,  although,  of 
course,  the  results  obtained  are  only  approximately  correct. 

For  an  example,  let  it  be  assumed  that  the  screw  to  be 
measured  is  6  feet  8  inches  diameter,  with  a  pitch  of  9  feet  3 
inches;  the  latter  dimension,  of  course,  being  the  one  to  be 
found.  In  Fig.  1  is  shown  the  necessary  outfit  required,  con- 
sisting of  three  parallel  strips  about  36  inches  long,  2  inches 
wide,  and  %  inch  thick;  also  two  little  blocks  about  %  inch 
square.  Two  of  the  strips  are  fastened  together  with  a  bolt 
or  screw,  in  the  form  of  an  angle,  as  shown,  this  arrangement 
permitting  the  adjustment  of  the  leg  A.  while  trying  for  the 
pitch.    The  two  blocks  C  are  bradded  to  the  outer  edge  of  the 


Pig.  2.    Measuring  the  Pitch  of  a  Propeller. 

lower  leg.  and  are  Intended  for  bearing  points,  as  the  edge  of 
the  strip  would  not  rest  evenly  upon  the  winding  surface  of 
the  blade. 

Fig.  2  illustrates  the  manner  in  which  the  device  is  applied. 
The  strip  B  is  placed  across  the  hub,  parallel  with  the  angle, 
which  is  placed  near  the  tip  of  the  blade.  Now,  by  sighting 
over  the  upper  edge  of  the  leg  A  of  the  angle,  the  leg  is 
adjusted  until  it  lies  in  the  same  plane  as  that  of  the  upper 
edge  of  strip  B.  This  operation  is  identical  to  sighting  over 
parallels  to  detect  the  twist  in  a  board  or  surface;  only,  in 
this  case  the  leg  of  the  angle  is  adjusted  to  suit  the  variation. 
Owing  to  a  slight  distortion,  which  is  very  apt  to  appear  in 
the  different  blades  of  a  screw,  it  is  advisable  to  try  each  one, 
and  then  take  the  average  of  any  difference  which  may  be 
found.     To  obtain  this  variation,  the  distance  E  can  be  meas- 


ured after  each  adjustment  of  the  angle  to  the  various  blades, 
and  then  the  angle  set  midway  between  the  two  extremes,  for 
making  our  calculations.  The  distance  D,  which  is  the  hori- 
zontal distance  between  the  angle  and  the  tip  of  the  blade, 
is  next  measured,  and  then  we  are  ready  to  calculate  the 
pitch  of  the  propeller. 

Since  the  propeller  is  6  feet  8  inches  diameter,  and  the 
angle  was  placed  1  inch  in  from  the  tip  of  the  blade,  as 
shown  at  D,  the  diameter  upon  which  the  pitch  was  taken 
would  be  6  feet  6  inches,  and  this  diameter  would  have  a  cir- 
cumferential length  of  20.42  feet.  Now,  by  applying  the  scale 
of  1  inch  =  1  foot,  we  lay  oft  20.42  inches  upon  the  upper 
edge  of  the  lower  leg  of  angle,  as  shown  in  Fig.  1,  and  apply- 
ing a  square  as  shown,  measure  the  perpendicular  distance  F. 
This  distance  F  is  equivalent  to  the  pitch  of  the  screw,  to  a 
scale  of  1  inch  =  1  foot,  and  it  would  be  9^4  inches  in  this 
instance.  This  dimension,  to  a  1  inch  =;  1  foot  scale,  would 
equal  9  feet  3  inches,  which  would  be  the  pitch  of  the  screw. 
The  reason  for  the  above  method  is:  since  a  true  screw  is 
formed  by  a  right  angle  triangle  wrapped  around  a  cylinder, 
the  base  of  said  triangle  will  equal  the  circumference  of  the 
screw,  the  perpendicular  will  equal  the  pitch,  and  the  hypothe- 
nuse  will  equal  the  length  of  the  winding  thread  or  helix. 

Cleveland,  0.  H.  J.  McCasli?v. 


TWO  CURLING  DIBS. 

In  Figs.  1  and  2  are  shown  two  adjustable  curling  dies, 
such  as  are  used  for  the  curling,  or  false  wiring,  of  straight 
tin  buckets.  Dies  of  this  style  can  be  used  for  curling  the 
rims  of  buckets  of  various  depths,  by  adjusting  the  bottom 
of  the  die  to  the  depth  of  the  bucket  to  be  curled.     The  die 
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Pigs.  1  and  2.     Curling  Dies  for  CurUng  the  Rims  of  Buckets. 

shown  in  Fig.  1  is  an  old-timer,  and  it  was  somewhat  diffi- 
cult to  properly  adjust  the  bottom  of  this  die,  as  one  side  was 
very  apt  to  be  a  little  higher  than  the  other,  which  caused 
trouble.  Because  of  this  trouble  in  connection  with  the  ad- 
justment, a  new  die  was  made,  as  shown  in  Fig.  2.  The  cast 
iron  body  A  was  faced  off  as  indicated  by  the  finishing  marks 
/,  and  a  thread  cut  on  the  inside  as  shown.  The  part  B  was 
then  threaded  to  fit  A,  and  these  two  parts  were  screwed  to- 
gether. They  were  then  clamped  to  the  face-plate  of  a  lathe, 
and  set  by  the  finished  surfaces  f  of  A.  The  hole  on  the  in- 
side was  then  bored,  and  it  was  given  1/64  inch  taper,  so  that 
the  body  of  the  bucket  would  enter  with  ease.  The  punch  C 
was  also  made  of  cast  iron,  and  finished  so  that  it  would  give 
the  diameter  of  curl  desired. 

This  die  is  operated  in  a  wiring  press,  which  has  a  sliding 
table.  The  bottom  part  B  is  screwed  down  to  nearly  the 
depth  of  the  bucket  body,  just  enough  stock  projecting  above 
the  die  to  make  the  curl.  The  amount  of  stock  required  for 
the  curl  can  easily  be  found  by  trial.  When  the  part  B  is  ad- 
justed (which  is  done  by  inserting  a  suitable  wrench  in  the 
holes  E),  it  is  held  in  place  by  the  set  screw  D.  which  forces 
a  threaded  brass  plug  against  it.  At  first  this  die  was  used 
for  curling  the  tin  over  wire,  but  subsequently  for  double- 
curling,  as  shown  in  Fig.  2.  To  do  this,  it  is  first  necessary 
to  make  a  single  curl,  then  screw  the  part  B  in  about  %  inch, 
and  repeat  the  curling  operation.  Much  time  is  saved  when 
curling  buckets  In  this  way,  and  they  are  almost  as  strong  as 
when  wire  is  used.  JuLitrs  F.  A.  Vogt. 

Buffalo,  N.  Y. 
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SLOTTING  FIXTURE  FOR  A  HAND  MILLER. 

The  accompanying  drawinp;  shows  a  slotting  device,  the 
principle  of  whlcli  can  bo  applied  to  a  variety  of  work  where 
It  is  necessary  to  slot  many  pieces  with  rapidity.  The  part  A 
is  a  cast  Iron  block,  which  Is  bolted  and  keyed  to  a  hand 
miller,  and  B  Is  a  post  which  swivels  in  A.  At  C  Is  shown  a 
lever  with  Its  fulcrum  on  the  pin  D.  The  Jaw  E  Is  hinged  to 
the  lever  and  is  held  In  a  closed  position  by  means  of  the 
spiral  spring  on  the  fillister  screw  F,  the  tension  being  con- 
trolled by  lock-nuts.  The  tool-steel  plate  O,  on  which  one 
end  of  the  piece  to  be  slotted  rests,  is  screwed  and  doweled 
to  the  jaw  E.  The  spring  H  holds  the  end  of  the  lever  down 
clear  of  the  cutter,  when  it  is  not  In  operation. 
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Slotting  Pisture  for  Hand  Miller. 

The  fixture  is  first  brought  clear  of  the  cutter  by  moving 
the  machine  table  back;  the  jaws  are  then  swung  out  from 
the  machine,  bringing  the  jaw  E  against  the  pin  7  which  com- 
presses the  spring  on  F  and  thus  separates  the  jaws,  so  that 
the  piece  to  be  slotted  can  be  put  in  between  the  six  locating 
pins.  The  pressure  being  then  removed  from  the  spring 
allows  the  latter  to  bind  the  piece  securely  in  place.  The 
lever  is  then  swung  so  that  the  jaw  E  comes  up  against  the 
pin  J,  and  the  lever  Itself  rests  on  stop  K.  The  table  is  then 
ted  forward,  bringing  the  piece  against  the  bottom  of  the 
cutter,  which  slots  it  to  the  desired  depth.  The  piece  is 
released  by  a  reversal  of  these  operations.  This  fixture  has 
proved  satisfactory,  as  it  is  possible  when  the  machine  is 
ready  for  operation  to  turn  out  300  pieces  per  hour.  The 
principle  of  this  fixture  could  be  used  for  slotting  screws. 

Candiac,  Canada.  S.   A.   McDonald. 


ANNEALING  HIGH-SPEED  STEEL. 

From  time  to  time  there  has  appeared  in  the  various  trade 
papers  directions  for  annealing  high  speed  steel.  As  I  have 
had  a  great  deal  of  experience  with  annealing  and  hardening, 
being  at  the  present  time  employed  as  a  tool-hardener  in  the 
Government's  service,  and  previously  having  been  employed 
in  this  line  of  work  in  several  large  manufacturing  estab- 
lishments, I  thought  that  an  explanation  of  my  methods  might 
be  of  interest  to  some  of  the  readers  of  Machinery. 

In  the  first  place  there  should  be  on  hand  a  cast  iron  box, 
large  enough  to  permit  proper  packing  of  the  pieces  to  be 
annealed.  Charcoal  ashes  or  cast  iron  chips  may  be  used  for 
packing.  Pack  the  work  carefully,  placing  the  larger  pieces 
to  the  outside  of  the  box,  and  the  smaller  pieces  in  the 
center.  After  the  pieces  are  packed,  they  are  then  ready  for 
the  furnace.  Heat  slowly,  raising  the  temperature  to  1,470- 
degrees  F.  (dull  cherry  red).  Then  hold  the  heat  at  this 
point  tor  about  .5  hours,  and  finally  raise  the  heat  in  the 
furnace  to  1,650  degrees  F.  (cherry  red).  Shut  off  the  fire, 
close  the  door,  and  let  the  furnace  cool  for  12  hours.  The 
entire  heating  can  be  done  in  5  hours,  and  the  steel  can  be 
worked  as  nice  as  any  annealed  by  the  steel  mills.  This  is 
not  the  only  method  of  annealing,  but  it  is  the  best  method 
when  the  steel  is  considered. 

Annealing  aftrr  hardening  of  high   speed  steel  can   be  ac- 


complished by  the  following  method  in  about  one  hour. 
Where  a  change  In  the  tool  is  required  to  be  done  quickly, 
I  often  take  the  tool  and  heat  to  1,290  degrees  F.,  then  let 
it  cool  In  the  open  air.  Then  heat  the  tool  again,  raising 
the  temperature  to  1,290  degrees  F.  (somber  red),  and  hold 
it  there  for  40  minutes.  It  Is  then  taken  from  the  fire,  and 
permitted  to  cool  in  llie  open  air.  When  I  have  U  hours  to 
anneal  in,  however,  I  prefer  the  heat  anneal.  Tliat  I  accom- 
plish by  heating  the  tool  or  piece  constantly  for  5  hours. 
After  the  piece  has  been  heated  for  5  hours  at  1,290  degrees 
F.  or  less,  I  take  it  from  the  fire  and  let  It  cool  in  the  open 
air.  One  can  also  raise  the  heat  to  1,470  degrees  F.  (dull 
cherry  red)  and  put  the  tool  In  lime  to  cool.  Do  not  raise 
the  heat  to  this  degree,  however,  unless  the  piece  is  to  be 
placed  in  lime.  I  only  use  these  methods  where  a  loss  of 
time  is  to  be  considered.  It  is  possible  to  anneal  high  speed 
steel  at  as  low  a  heat  as  977  degrees  F.,  red  visible  in  day- 
light, but  this  heat  will  not  make  the  steel  very  soft. 

There  Is  also  another  method  of  annealing  high  speed  steel. 
That  is  where  a  lead  bath  Is  in  use.  Take  the  piece  to  be 
annealed  and  place  it  in  the  lead  while  it  is  at  a  dull  cherry 
red.  If  the  lead  is  of  sufficient  bulk  to  hold  the  heat  for 
several  hours,  it  will  not  be  necessary  to  continue  the  heat. 
Leave  the  work  in  the  lead  and  remove  it  the  next  morning, 
by  heating  the  lead  again.  Remove  the  tool  as  soon  as  the 
lead  is  hot  enough  not  to  adhere  to  the  work.  Then  dip  the 
work  in  oil,  and  then,  returning  to  the  lead  bath,  the  lead 
will  leave  the  work  if  the  work  is  removed  just  as  the  oil 
burns  off.  After  this  the  piece  should  be  allowed  to  cool  in 
the  open  air.  Great  care  should  be  taken  in  heating  high 
speed  steel,  as  it  is  easily  checked.  C.  U.  Scott. 

Davenport,  Iowa. 


CENTER  PRICK  PUNCH. 

Having  had  occasion  to  drill  a  number  of  holes  In  a  plate, 
which  were  to  be  laid  out  from  a  cumbersome  piece  already 
drilled,  I  had  great  trouble  to  get  them  located  accurately. 
The  holes  were  the  same  size  as  the  bolts  which  had  to  enter 
both  plates.  I  first  tried  marking  out  with  a  scriber,  but  owing 
to  the  number  of  holes  this  method  was  not  satisfactory. 
This  being  a  job  which  would  be  repeated,  I  thought  it  worth 
the  punch  shown  in  the  cut.    This  consists  of  a  center  cone  A, 
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Center  Prick  Punch. 


which  is  relieved  so  as  to  give  a  three-point  contact,  and 
serves  to  center  punch  B  in  the  hole.  The  cone  and  spring  G 
are  placed  on  the  body  D,  and  the  end  knocked  over  as  shown. 
The  function  of  the  body  D  is  to  insure  the  punch  beins  per- 
pendicular. By  placing  the  cone  in  the  hole  and  pressing 
the  body  until  it  rests  on  the  top  plate,  the  punoli  is  accu- 
ralely  located  in  the  center.  With  the  headless  screw  and 
small  spring  tlie  punch  is  prevented  from  sli|)ping  out,  thus 
making  a  v<  ry  neat  and  selfcontalned  tool.  TiiixiK. 
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HOME-MADE  UNIVERSAL  MILLING 
ATTACHMENT. 

The  cut  shows  a  simple  universal  milling  attachment,  pri- 
marily intended  for  cutting  spiral  gears  beyond  the  capacity 
of  the  universal  milling  machine,  and  illustrates  plainly  the 
cutting  of  a  gear  where  the  angle  of  the  teeth  is  78  degrees. 
Of  course,  the  makers  of  milling  machine  attachments  fur- 
nish special  devices  for  this  purpose,  but  they  are  quite 
expensive,  and  hardly  as  rigid  or  as  well  adapted  for  this 
particular  work.  As  will  be  noticed  in  the  design  shown,  the 
cutting  is  done  on  the  side  of  the  gear,  level  with  the  center 


Home-made  Universal  Milling  Attachment. 

line,  instead  of  at  the  top,  which  greatly  increases  the  capa- 
city of  the  machine,  as  far  as  concerns  the  diameter  of  the 
work  possible  to  handle.  We  have  cut  a  number  of  spiral 
gears  24  Inches  in  diameter  on  a  No.  3  machine  with  this 
device.  We  have  even  used  it  for  cutting  some  spur  gears 
whose  diameter  was  too  large  to  be  cut  in  the  regular  way. 
The  whole  device  is  extremely  simple,  being  nothing  but  a 
circular  flange  fitted  around  the  spindle  bearing  of  the  mill- 
ing machine,  with  a  pair  of  lugs  carrying  bearings,  one  inch 
in  diameter,  for  the  cutter  spindle.  This  spindle,  with  its 
shoulder  and  bevel  gears,  is  all  made  in  one  piece.  The  driving 
bevel  gear  is  provided  with  taper  shank,  and  placed  directly 
In  the  tapered  hole  in  the  milling  machine  spindle.  The  cir- 
cular frame  or  flange  is  clamped  on  the  milling  machine 
column  at  any  angle  desired,  the  periphery  being  graduated 
in  degrees;  the  milling  machine  table,  meanwhile,  remains 
in  Its  normal  position.  This  device  may  not  add  to  the 
beauty  of  the  machine,  but  it  has  saved  money. 

Los  Angeles,  Cal.  S.  Btbox  Welcome. 


GRINDING  REAMERS. 

Having  read  several  articles  on  relief  of  teeth  of  reamers 
and  cutters,  I  thought  the  method  I  use  would  be  of  interest 
to  the  readers  of  Machinery.  I  have  reference  to  taper 
reamers,  being  %  inch  taper  per  foot,  and  from  14  to  %  inch 
in  diameter  at  the  small  end.  They  are  used  for  reaming 
cold-rolled  stock,  and  are  used  in  a  drill  press.  They  must 
produce  true,  smooth  holes,  free  from  chatter  marks.  This 
has  been  my  great  trouble,  as  all  reamers  manufactured  for 
the  market  have  either  6  or  8  teeth,  and  are  inclined  to 
chatter  and  produce  holes  that  are  not  true.  I  have  had  a 
six-tooth  reamer  ream  a  hexagonal  hole. 

The  work  is  held  in  a  chuck,  free  to  move,  but  not  to  rotate, 
thus  allowing  for  the  reamer  not  being  held  true  in  the 
drill  chuck.  To  get  rid  of  the  chatter  marks,  which  I  have 
blamed  to  reamers  having  an  even  number  of  teeth,  I  have 
made  them  w-ith  seven  teeth,  and  get  the  best  of  results 
with  them.  For  a  roughing  reamer,  I  made  one  with  seven 
teeth,  and  cut  a  No.  4  left-hand  buttress  thread  on  same,  bring- 
ing the  thread  to  a  sharp  point.  I  left  the  reamer  above 
size  for  grinding,  and  ground  off  the  sharp  points,  giving  a 
flat  tooth  about  1/16  inch  long.  I  use  a  Cincinnati  Milling 
Machine  Co.'s  grinder,  using  a  cup-shaped  wheel,  the  tooth 
rest  being  adjustable.  The  centers  that  support  the  reamer 
are  placed  as  near  as  possible  in  line  with  the  emery  wheel 
arbor,    the   tooth   rest   is   dropped   to   give    proper   clearance, 


about  1/16  inch  for  a  %  inch  reamer,  and  the  tooth 
is  ground  at  the  cutting  edge  first.  Then  the  tooth  rest  is 
dropped  about  1/16  inch,  bringing  the  heel  of  the  tooth 
up  to  the  wheel,  and  a  fairly  good  cut  taken.  After  each  revo- 
lution of  the  reamer  the  rest  is  raised  slightly,  which  gives 
an  eccentrically  shaped  tooth.  Care  should  be  taken  not  to 
feed  on  the  same  tooth  every  time,  as  this  will  not  give  a 
true  reamer,  because,  if  the  feed  is  used  on  the  same  tooth 
each  time,  you  will  find  that  tooth  will  be  shorter  than  the 
rest.  By  this  method  one  does  not  require  extra  centers,  and 
I  think  one  gets  just  as  good  results  as  when  they  are  used. 

F.   P.  Hebabd. 
Muscatine,   Iowa. 

[The  subject  of  preventing  chatter  in  reamers  is  one  that 
has  caused  many  different  opinions  to  be  expressed.  It 
seems  certain,  however,  that  if  there  is  an  even  number  of 
flutes  in  a  reamer,  if  the  cutting  edges  are  unevenly  spaced, 
the  same  satisfactory  result  should  be  obtained  as  with  a 
reamer  with  uneven  number  of  flutes.  Spiral  flutes  have 
also  been  used  as  a  remedy  for  chatter,  but  the  expense  of 
milling  the  spiral  flutes,  and  the  difficulty  of  grinding  the 
cutting  edges,  have  prevented  reamers  with  such  flutes  from 
being  used  to  any  great  extent.  Why  spiral  fluted  reamers 
do  not  chatter  is  because  they  are  better  supported  all 
around  the  edges  when  cutting  than  are  those  with  straight 
flutes.  The  increased  support  is  also  the  reason  for  the  su- 
l)eriority  of  the  reamer  with  odd  number  of  flutes,  or  with  cut- 
ting edges  irregularly  spaced,  over  the  reamer  with  equally 
spaced,  even  number  of  teeth.  In  the  former  case  the  reamer 
will  always  be  supported  at  least  on  three  edges,  while  in 
the  latter  case  occasions  may  be  conceived  of  where  only 
two  edges  actually  are  in  contact  with  the  work.  It  is  also 
certain  that  the  proper  clearance  of  the  cutting  edge  has  as 
much  to  do  with  the  chatter  of  reamers  as  the  spacing  of 
the  teeth.  In  fact,  some  mechanics  believe  that  the  clear- 
ance is  the  one  important  consideration.  In  March,  1897, 
we  published  a  letter  from  Mr.  F.  W.  Clough,  in  which  this 
claim  was  strongly  put  forth.  It  is  evident  that  any  reamer 
will  chatter  unless  the  cutting  edge  is  properly  supported. 
An  article,  referring  to  proper  clearance  for  reamers,  by 
Mr.  Fred  Holz,  former  president  of  the  Cincinnati  Milling 
Machine  Co.,  appeared  in  Machinekt  in  June,  1904.  It  is 
safe  to  say  that  chatter  can  be  avoided  in  as  great  degree 
as  is  possible  by  giving  but  a  slight  relief  to  the  cutting 
edges,  preferably  an  eccentric  relief,  and  by  at  the  same 
time  spacing  an  even  number  of  cutting  edges  at  unequal 
distances  around  the   periphery   of   the   reamer. — Editor]. 


THE  USEFULNESS  OF  HYDRAULIC  PRESSURE. 
The  article  by  Mr.  Calvin  B.  Ross  in  your  issue  of  Novem- 
ber. 1906,  entitled  the  "Usefulness  of  Hydraulic  Pressure," 
reminds  me  of  an  experience  in  which  hydraulic  pressure 
was   used    In   a   slightly    more    novel    manner    than    the   one 
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Simple  Scheme  for  RemovlDg  Bushings. 

described  by  Mr.  Ross,  but  with  results  equa.lly  effective.  The 
occasion  arose  during  the  manufacture  of  some  field  gun 
mechanisms,  when  it  was  found  that  a  number  of  hardened 
steel  bushings  B  which  had  been  driven  very  tightly  into  the 
breech  blocks,  as  shown  in  the  cut,  must  be  taken  out.  The 
hole  was  too  small  to  allow  getting  in  anything  in  the  form 
of  a  hook  bolt  strong  enough  to  overcome  the  grip  of  the 
surrounding  metal,  and  no  other  means  of  drawing  out  the 
bushings  could  be  thought  of  at  the  time.  After  casting  round 
for  a  short  time  for  some  method  of  overcoming  the  difficulty, 
the  practical  incompressibility  of  liquids  suggested  itself,  and 
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we  procerded  to  rpinove  the  bushlnss  in  the  following  man- 
ner: A  punch  P  was  made,  the  round  part  of  which  .was  a 
close  sillding  fit  in  the  hole  of  the  Ini.shing.  Oil  was  then 
poured  Into  the  liole  In  which  the  bushing  was  driven,  until 
it  extended  a  small  disiance  up  into  tlie  bore  of  the  bush- 
ing, the  dotted  line  sliown  representing  tlie  surface  of  the  oil. 
Then,  by  means  of  a  few  good  solid  blows  on  the  head  of  tlie 
steel  punch,  while  the  punch  was  resting  on  the  cushion  of 
oil  In  the  hole,  the  pressure  of  the  oil  on  the  under  face  of 
bushing  was  sufficient  to  start  it  out.  It  was  only  necessary 
to  add  more  oil  to  that  already  in  the  hole,  as  the  bushing  was 
driven  upward,  so  as  to  talce  up  the  increasing  volume,  and 
we  soon  had  the  satisfaction  of  being  able  to  remove  and 
replace  any  bushing  at  will.  Waltek  Cantelo. 

Bridgeport.  Conn. 

A  BROKEN  MILLING  CUTTER. 

The  half-tone  shown  herewith  presents  a  view  of  a  milling 

cutter  made  by  one  of  the  leading  makers  of  such  tools.     The 

workmanship  of  this  cutter  was  the  best,  but  still  it  was  not 

in  service  more  than  twenty  minutes,  milling  cast  iron  at  a 
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Inserted  Blade  Milling  Cutter,  too  "Weak  in  its  Design. 

feed  of  about  one  inch  per  minute  and  a  speed  of  about  35 
feet,  before  it  broke  as  shown.  The  cutter  was  of  a  size  of 
about  6  inches  diameter  by  I14  inch  wide.  It  seems  to  me 
that  cutters  of  this  size  should  have  the  teeth  inserted  in 
steel  bodies  instead  of  in  bodies  of  cast  iron,  and,  considering 
the  slight  difference  in  the  cost,  I  fail  to  see  why  manufac- 
turers do  not  make  them  this  way.  After  this  cutter  had 
failed,  I  made  a  steel  body  to  replace  the  broken  one,  and  it 
has  been  in  operation  on  the  same  class  of  work  for  a  long 
time  with  a  much  coarser  feed,  but  is  showing  no  signs  of 
weakness.  M.  H.  W. 

[Some  manufacturers  of  inserted-blade  milling  cutters  make 
a  rule  of  using  a  steel  body  for  small-sized  cutters,  say,  up  to 
about  7  inches  in  diameter;  for  larger  sizes  they  use  cast 
iron  bodies  whenever  they  use  ordinary  carbon  steel  blades, 
except  if  the  width  of  the  face  of  the  cutter  is  less  than  V/> 
inch,  in  which  ease  machine  steel  bodies  are  used  for  all 
sizes.  The  Pratt  &  Whitney  Co.  make  a  rule  of  providing 
all  cutters  having  high-speed  steel  blades  with  machine  steel 
bodies. — Editor.] 


A  BORING  MILL  PROBLEM. 

1  will  attempt  lo  give  a  solution  of  a  borius;  niil!  iiroblem, 
that  I  was  called  upon  to  solve,  a  few  days  ago.  One  of  the 
"boys"  had  a  job  on  a  12-foot  mill,  and  In  finishing  this  work, 
lie  was  obliged  to  turn  a  taper  of  1  Inch  in  3.25  inches.  Now, 
the  work  was  almost  as  large  in  diameter  as  the  mill  would 
•  urn,  and  he  could  not  tip  the  boring  head  to  the  required 
angle  and  use  the  vertical  feed,  as  the  head  would  not  go 
far  enough  out  on  the  cross  rail.  Consequently  it  was  neces- 
sary to  use  both  the  vertical,  and  the  horizontal  feeds.  These 
feeds  were  geared  up,  so  that  their  ratio  was  two  to  one,  the 
'ool   feeding   2    Inches   horlznnlall.\'    lo   1    inch    vertically.      It 


Is  obvious  then,  that  if  they  were  used  simultaneously,  the 
taper  would  be  1  inch  in  2  inches.  Now,  the  required  taper 
was  1  inch  in  3.25  inches;  and  the  problem  was  to  find  the 
angle  that  the  boring  head  should  be  set  over  to  give  this 
tajier.  This  angle  was  found  as  follows:  If  AB  =  1  inch, 
and  A  0  =  3.25  inches,  then  the  angle  3  =  the  angle  that  the 
surface  of  the  work,  when  finished,  makes  with  the  mill  table. 
Then,  by  the  use  of  trigonometry,  we  find  that 

AB  1 

tan  £f  = = =  0.30769,  and 

A  0         3.25 

!7  =  17  degrees  6  minutes. 
Now,  the  tool  feeds  2  inches  in  one  direction  to  1  inch  in  the 
other;   so  let  D  C  =  2  inches,  and  CO  =  1  inch;   then  when 

B 
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A  Boring  MIU  Problem. 


the  boring  head  is  set  to  angle  x,  the  tool  will  finish  the  work 
to  the  required  angle.  It  is  obvious  that  the  angle  f  equals 
angle  fir,  or  17  degrees  6  minutes.  Sin  17  degrees  6  minutes  = 
0.29404.     Tlien  C  H  =  2X  0.29404  =  0.5SS0S. 

CH        0.58808 

Sin  vi= = =0.58808,  and 

CO  1 

m  =  36  degrees  1  minute. 

Angle  m  plus  angle  3  =  53  degrees  7  minutes,  which,  sub- 
tracted from  90  degrees  equals  angle  x,  which  is  the  angle 
required.  E.  W.  Bean. 

West  Lynn,  Mass. 


AUTOMATIC  STOP  FOR  DRILL  PRESS. 

The  accompanying  cut  shows  an  automatic  stop  for  a  20-inch 
Davis  drill  press  used  in  connection  with  the  hand  feed.  This 
automatic  stop  will  start  the  drill  when  the  feed  lever  is 
pulled  down,  and  stop  it  when  the  lever  is  pushed  back  in 
position,  the  cam  C  being  fastened  to  the  feed  shaft  so  that 


Automatic  Stop  fop  Drill  Presa. 

its  large  diameter  portion  pushes  the  lever  B  down  or  permits 
it  to  spring  up,  according  to  the  position  of  the  feed  lever. 
The  piece  A  is  of  machine  steel,  3/16  inch  thick,  and  fastened 
in  the  slot  provided  for  the  clamping  of  the  spindle  sleeve. 
The  lever  li  swivels  around  the  pivot  at  the  end  of  ^"1,  and  Is 
held  up  to  the  cam  C  by  a  spring  D.  The  foot  lever  Is  taken 
out,  and  the  forged  bell  crank  E  operates  the  shifting  rod 
for  tlie  belt.  This  crank  Is  connected  to  the  lever  B  by  the 
eonnreling  rod  /''.     Roth  ends  of  the  lever  connecting  rod  and 
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bell  crank  should  be  case-hardened  to  prevent  wearing  too 
fast.  The  cam  may  be  made  of  cast  Iron  and  fastened  to  the 
feed  shaft  by  a  set  screw.  S.  Oliver. 

Great  Harrington,  Mass. 


MANDREL  BROKEN  BY  INTERNAL  STRESSES. 

The  accompanying  half-tones.  Figs.  1  and  2,  I  believe,  will 
be  viewed  with  some  curiosity  by  a  number  of  Machinery's 
readers.  They  show  what  was  once  a  Ivfe-inch  mandrel  of 
standard  form,  manufactured  by  a  well-known  firm  which  has 
been  putting  them  on  the  market  for  a  number  of  years.  The 
mandrel   was   purchased  by   us  through   a  jobber,   and   when 


Fig.  1.    Mandrel  Broken  by  Interaal  Stresses. 

received  was  examined,  and  appeared  to  be  all  right  in  every 
respect.  It  was  then  wrapped  in  an  oily  cloth  and  put  on  a 
shelf  in  the  tool-room.  Five  weeks  later  it  was  wanted,  and  on 
pulling  the  package  out,  the  tool-room  man  was  very  much 
surprised  to  feel  the  package  collapse  in  his  hands.  On 
unwrapping  it,  the  mandrel  was  found  broken  in  pieces  as 
shown. 

•  It  had  not  been  used  in  any  manner,  nor  had  it  received 
any  blows.  It  Is  therefore  an  interesting  question  what 
caused   it  to  break  so  long  after  it  was  hardened,  and   why 


Pig.  2.    The  Pieces  of  the  Broken  Mandrel  Arranged  in  their  Natural  Position. 

it  did  not  break  when  it  was  ground.  We,  of  course,  think 
that  internal  strain  set  up  in  hardening  was  the  cause  of  the 
collapse.  The  grain  of  the  fractures  runs  in  various  directions 
in  the  length,  but  none  of  the  breaks  show  evidence  of  water 
cracks.  I  would  be  pleased  to  have  any  of  the  readers  of 
Machinery  explain  the  cause  of  such  accidents,  and  how 
they  can  be  guarded  against  by  the  purchaser,  if  such  action 
is  possible.  C.  W.  M. 


PAIR  \^^AGES. 

The  question  of  wages  has  been  uppermost  with  me  lately. 
I  have  been  working  hard  for  some  time,  and  It  develops  that 
my  work  is  worth  nothing.  Not  long  ago  I  had  a  little  job 
that  I  hustled  through  in  good  shape,  and  I  made  six  or  seven 
dollars  an  hour.  What  am  I  worth  by  the  hour?  What  sense 
would  there  be  in  any  one's  gambling  on  my  ability  by  hiring 
me  by  the  hour?  He  would  not  knoW  when  I  would  be  earn- 
ing nothing,  or  when  I  would  be  at  the  top  notch.  Neither 
would  I.  I  might  make  a  suggestion  to  my  employer  some 
day  that  would  save  him  hundreds  of  dollars,  but  if  I  am 
known  as  a  machinist  and  am  drawing  30  cents  an  hour,  he 
would  think  I  was  a  queer  sort  of  a  chap  if  I  expected  any- 
thing extra.-  There  is  a  sort  of  inertia  about  this  matter  of 
wages.  I  tried  to  work  in  the  premium  plan  in  a  shop  once 
where  I  was  superintendent.  We  had  a  lot  of  work  on  the 
big  planef  that  we  knew,  froA  several  years'  work,  just  how 
long  it  took  to  do  it.  I  offered  the  planer  hand  half  his 
hourly  rate  extra  for  all  he  saved  over  the  regular  time.  He 
said:  "Do  you  mean  it?"  I  said:  "Yes.  Why  not?"  He 
grinned  and  went  to  work.  We  had  to  hustle  around  to  get 
the  castings  to  him  fast  enough,  and  when  the  first  pay  day 
came  around  he  drew  more  money  than  the  foreman,  and 
almost  as  much  as  I  did. 

Then  there  was  trouble.  The  proprietor  wanted  to  know 
what  I  was  paying  any  planer  hand  such  wages  for,  and  the 
foreman  wanted  more  pay.     The  proprietor  said  the  foreman 


was  no  good,  or  he  would  have  made  the  planer  hand  do  the 
work  as  fast  as  it  could  be  done  on  his  old  pay.  He  said  he 
would  fix  that,  so  he  went  out  and  told  the  planer  hand  that 
he  found  that  he  had  been  cheated  all  these  years,  and  now  he 
was  going  to  have  those  castings  planed  at  the  new  speed  for 
the  old  pay.  So  we  lost  a  good  foreman  and  a  good  planer 
hand.  When  the  new  men  came  I  noticed  that  the  castings 
were  planed  just  as  before,  but  the  proprietor  did  not  say  a 
word.  I  guess  he  was  too  proud  to  say  what  he  wanted  to, 
but  that  was  all  the  premium  work  that  was  done  in  that 
shop.  Entropy. 


DRAFTSMAN'S  TRIANGLE. 

The  triangle  is  such  an  important  tool  for  the  draftsman 
that  it  should  be  made  as  convenient  as  possible.  The  Kelsey 
triangle  was  the  first  on  the  market  that  was  provided  with 
a  knob  for  lifting  about  the  board.  This  great  convenience 
can  only  be  used  to  advantage  on  a  45-degree  triangle,  and 
as  I  did  not  altogether  like  the  Kelsey  form,  I  worked  out 
the  design  shown  in  the  cut,  which  is  the  result  of  half  a 
dozen  experiments.  The  angles  are  90,  75,  67%,  60,  45,  30, 
221/2,  and  15  degrees,  and  each  angle  can  be  drawn  from 
light  edge.  The  angles  of  the  opening  near  the  center  are 
the  same  as  the  angles  of  the  head  of  a  countersunk  screw. 
A  45  degree  line  scratched  on  the  under  side  is  very  con- 
venient, but  great  care  must  be  used  to  have  it  accurate. 
This  triangle  has  been  made  by  a  number  of  draftsmen,  and 
all  prefer  it  to  the  old  60  and  45  degree  combination.  It  is 
particularly  useful  to  the  designing  draftsman.  It  has, 
however,  a  disadvantage  for  inking,  as  a  line  drawn  by 
a  slot  opening  is  liable  to  be  blotted  when  the  triangle  Is 
slipped  along. 

To  make  such  a  triangle,  get  a  piece  of  celluloid  0.070  inch 
thick.  Make  a  drawing  of  the  triangle  full  size  and  fasten 
the  celluloid  blank  over  it.  so  that  the  lines  can  be  scratched 
as  an  aid  to  cutting.  First,  with  a  penknife  start  the 
openings,  and,  when  large  enough,  use  a  hack  saw.     Finish 
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Draftsman's  Triangle. 

the  edges  with  a  file.  After  the  slots  have  been  worked  out 
nearly  to  the  finishing  line  it  is  a  good  plan  to  put  the 
triangle  away  in  a  warm  place  for  a  couple  of  weeks,  as  it 
will  shrink  so  as  to  impair  the  accuracy  of  the  angles.  The 
dotted  lines  in  Fig.  3  show  how  the  celluloid  will  shrink. 
After  the  celluloid  has  finally  set.  very  little  care  is  required 
to  keep  the  angles  accurate. 

It  is  not  necessary  to  tell  a  draftsman  how  to  true  up  the 
outside  edges.  To  true  up  the  slot  angles,  the  first  thing  to 
do  is  to  draw  with  the  T-square  a  base  line.  From  this 
line  lay  off  carefully  all  the  angles  that  are  on  the  triangle. 
With  a  file  work  out  the  slot  edges  of  the  triangle  so  that, 
when  laid  against  the  T-square,  the  edges  will  match  the  drawn 
lines  perfectly.  Any  waviness  or  inaccuracy  is  clearly  shown 
by  this  method. 

The  knob  should   be  riveted   in,   but   do   not  hammer  hard 
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enougli    to    burUle    the    celluloid.      The    hollow    sidu    oC    the 
celluloid  should   be  down,  as  the  triangle  will  then  lay  flat. 

W.     Ij.     BUICATII. 

Brooklyn.  N.  Y. 


DRILLING  CLEARANCE  HOLES  IN  SOLID  DIBS. 
The  lu'ioinpanying  cut  shows  the  manner  in  which  1  drill 
the  clearance  holes  in  solid  dies.  When  I  am  througli  cutting 
the  thread.  I  mark  a  circle  A  on  which  to  locate  tlio  centers 
for  the  clearance  holes  of  the  dies.  This  I  do  before  taking 
tlK^  die  ovit   of  the  lathe  chuck.     Then  I   divide  this  circle 
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F^g.  1.    DrUling  Clearance  Holes  in  Solid  Dies. 

according  to  the  number  of  cutting  edges  I  wish  for  in  the 
die,  and  marlt  the  division  holes  with  a  prick  punch.  I  then 
drill  the  clearance  hole  first  with  a  very  small  drill,  say  one 
that  is  5/32  of  an  inch  in  diameter.  After  this  I  use  a  twist 
drill  of  proper  size  for  the  clearance  hole,  grinding  the  end 
down  to  a  square-cutting  face.  This  gives  me  a  pilot  in 
the  center  to  fit  the  small  hole  originally  drilled.  In  this 
manner  I  have  no  difficulty  in  drilling  the  clearance  holes,  and 
the  drill  has  no  tendency  to  run  out.  The  way  I  grind  the 
twist  drill  is  shown  in  Fig.  2,  In  Fig.  1  are  shown  three 
examples  of  dies  in  which  the  clearance  holes  are  produced 
by  the  method  I  have  explained.  M.  Schilling. 

St.  Paul,  Minn. 

[It  seems  as  if  the  method  of  grinding  down  the  twist  drill 
so  as  to  provide  for  a  pilot  and  a  square  cutting  edge  is  not 
a  very  good  practice.     In  the  first  place,  a  counterbore  with 
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Fig.  2.    Guide  provided  by  Grinding  Down  Point  of  Twast  Drill. 

a  pilot  to  fit  the  holes  is  not  only  better  adapted  for  doing 
this  work,  but  it  is  cheaper  as  well.  In  the  second  place, 
when  the  twist  drill  is  ground  down  to  a  square  face,  it  does 
not  retain  its  efficient  cutting  edge,  the  twist  drill  being 
fluted  so  that  its  cutting  edge  is  correct  and  most  efficient  only 
when  the  drill  is  ground  to  the  usual  angle  of  59  degrees 
with  the  center  line  of  the  drill.  For  this  reason,  while  the 
method  itself  of  drilling  the  holes  is  recommendable,  it  would 
be  best  to  substitute  a  counterbore  for  the  ground  down  twist 
drill. — Editor,] 


A  COMBINATION  CUTTING  AND  EDGING  DIE. 

The  idea  of  cutting  a  hole  and  turning  the  edge  up  around 
it  is  old,  and  most  die-makers  are  familiar  with  it,  and  with 
the  usual  methods  of  making  such  dies.  It  may  still  be  that 
there  is  something  new  in  the  construction  of  the  die  shown 
in  the  accompanying  cut.  This  die  was  made  for  cutting  and 
edging  the  stove-pipe  hole  in  range  tops.  The  material  which 
the  die  had  to  cut  and  edge  was  gage  No,  18  soft  steel.  In 
the  cut  is  shown  a  plan  view  of  the  die  and  a  section  through 
the  center  of  it,  and  also  a  section  of  the  punch.  Referring 
first  to  the  die,  A  is  a  cast  Iron  die  bed  with  a  suitable  hole 
cast  through  it  for  the  punchings  to  fall  through.  At  B  Is 
shown  a  tool  steel  ring  which  is  planed  at  the  top  and  bottom, 
and  the  inside  hole  at  the  top  of  which  is  the  same  as  the 
size  of  (he  punched  hole  of  the  stove  plate.  This  ring  is 
tapered  on  the  outside  10  degrees  toward  the  bottom.  The 
ring  C.  which  Is  of  machine  steel.  Is  finished  to  fit  the  outside 
of  ring  B.  The  ring  C  is  about  %-inch  lower  than  ring  B, 
The  inside  of  ring  B  is  machined  to  have  a  taper  of  1%.  degree 
toward  the  bottom  for  clearance,  and  is  then  hardened  and 
driven  into  ring  C,  The  die  bed  A  Is  provided  with  screw 
holes  and  dowel  holes,  and  the  ring  C  is  fastened  to  it. 

The    inmeh   consists   of   a  cast   iron    iniiiih    plate   D   with    a 


lumeli  shank  screwed  or  riveted  to  it.  The  cutting  punch  E  Is 
made  of  tool  steel  and  fastened  to  the  punch  plate.  The 
luinch,  of  course,  fits  closely  to  the  ring  B  in  the  die,  and 
should  be  provided  with  a  slight  taper  on  the  outside,  after 
which  it  is  hardened  and  drawn.  The  forming  ring  F  is  made 
of  hardened  steel,  and  the  inside  is  made  to  fit  the  outside  of 
I  lie  cutting  ring  B,  permitting,  however,  a  space  for  the 
material,  the  edges  of  which  arc  to  be  bent  over.  The  inside 
corners  of  this  forming  ring  are  slightly  rounded.  This  ring 
should  be  about  %-inch  lower  than  the  cutting  punch  E. 
It  is  screwed  and  dowelled  to  the  punch  plate.  The  punch 
plate  with  ring  E  is  put  onto  the  die  with  a  strip  of  material 
of  proper  thickness  between  the  forming  edges  of  the  punch 
and  die.  The  cutting  punch  E  is  then  put  into  the  die  and 
located,  and  is  then  drilled  and  tapped  and  fastened  in 
place. 
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Combination  Cutting  and  Edging  Die. 

If  the  die  is  made  In  the  above  manner  it  will  prove  to 
be  much  stronger  than  if  cutting  ring  B  and  ring  C  were  made 
in  one  piece.  The  ring  B  will  not  have  the  same  tendency  to 
crack  in  hardening,  as  it  sometimes  does  when  made  in  one 
piece.  If  after  long  use  the  ring  B  is  worn  down,  the  machine 
steel  ring  C  may  be  planed  lower  to  make  the  cutting  ring 
high  enough.  This  applies  to  the  punch  also.  In  our  shop 
we  have  made  several  of  these  dies,  and  they  have  given 
very  good  satisfaction.  Julius  F.  A.  Vogt, 

Buffalo,  N,  Y, 


■WIRE-TURNING  TOOL. 
I  noticed  a  cut  and  description  of  a  method  for  turning 
down  very  small  diameter  stock  in  the  September  issue  of 
Machinery,  In  the  accompanying  cut  is  shown  another  de- 
vice which  answers  the  same  purpose  and  has  been  used 
in  our  shops  with  entire  satisfaction.  This  fixture  can  be 
put   in   the   tool-post   of   a  lathe,   or   may   have   a   handle    as 
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itactiintrl/,  .V,  K, 
■Wlro-turnlng  Tool. 

shown  at  D  for  feeding  along  the  work  by  hand  ou  very 
small  diameter  rods.  The  hole  A  Is  of  the  same  size  as  that 
of  the  stock  before  turning,  and  the  tool  B,  adjustable  nt  C, 
is  set  to  turn  the  stoclc  down  to  the  required  size;  the  work,  ol 
course,  is  chucked  and  revolved  in  the  lathe  as  usual.  This 
fixture  is  very  simple  to  make  and  answers  the  purpose 
very  nicely.  Tool  Desiunich, 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  Mnks,  devices  and  methods  of  doing  worli  are   solicited  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

MILLING  ON  THE  LATHE. 

Our  little  shop  cannot  boast  of  a  milling  machine,  so  we 
have  been  accustomed  to  split  the  brasses  and  eccentric 
straps  for  the  5x5-inch  vertical  engines  we  manufacture  on 
the  shaper.  This  has  made  an  ununiform  job,  since  the  part- 
ing tool  would  wear,  and  often  necessitate  the  truing  up  of 
the  surfaces  after  parting.  Then,  too,  the  babbitt  in  the  straps 
would  be  pushed  out  in  places,  making  a  poor  job.  We  now 
do  this  work  on  the  lathe  by  clamping  the  pieces  to  be  split 
on  the  compound  rest,  and  running  a  slitting  saw  on  an 
arbor  between  centers.  This  makes  a  very  neat  job  in  a 
fraction  of  the  time  taken  by  the  old  method. 

Chattanooga,  Tenn.  E.  R.  Seitek. 


HOLDING  LARGE  PIPE  WHILE  THREADING. 
Coming  in  one  morning,  we  had  orders  to  thread  a  piece  of 
18-inch  pipe  several  feet  long,  and  a  pair  of  flanges  to  fit;   it 
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looked  like  making  a  spider,  as  the  steady  rest  was  too  small, 
and  there  was  no  spider  around.  My  pal,  however,  said  no, 
and  reaching  under  a  certain  bench,  behind  a  certain  post, 
brought  forth  a  threaded  plug  which  fitted  any  one  of  the 
three  chucks  for  the  lathe.  With  the  plug  screwed  in,  that 
chuck  made  an  ideal  spider,  being  just  small  enough  to  enter 
the  pipe.  Simus. 

A  KINK  IN  GEAR  CUTTING. 
A  number  of  years  ago  we  adopted  a  coupling  bushing,  as 
shown  in  the  cut,  to  be  used  when  cutting  gears.     The  design 
of  gears  shown  here  is  often  used  on  milling  machines,  lathes, 

etc.      In    order    to    cut 
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these  economically,  it 
is  best  to  cut  two  at 
the  same  time.  To  do 
this  we  had  first  bush- 
ings A  and  B  made  in 
one  piece,  but  this  gave 
a  lot  of  trouble  when 
trying  tp  get  the  gears 
apart.  One  man  would 
be  holding  gear  C  on 
the  face  while  another 
would  be  pounding  at 
Z»  to  drive  out  the  bush- 
ing, and  thus  force 
gear  E  away  from  gear 
C.  This,  however, 
caused  lots  of  waste  of 
time  and  sore  fingers. 
The  coupling  bushing 
as  shown  in  the  cut 
was  then  adopted.  It 
is  simple  and  effective.  Bushing  A  is  put  in  one  gear,  and 
B  into  another;  the  bushings  are  then  screwed  together  until 
the  sides  of  the  gears  bind  against  each  other.  Now  the  two 
gears  can  be  put  on  the  gear  cutter  arbor  as  one  gear,  and 
it  is  easy  to  get  the  gears  apart.  Gear  CtrrrEB. 


FACING  WORK  ON  CENTERS. 

I  think  Mr.  Leonard's  kink,  under  the  above  title,  in  the 

August  issue  of  Machinery,  on  grinding  and  using  a  side-tool 

is  good.     However,  some  trouble  will  be  experienced  at   the 

extreme  point.     I  have  found  when  a  good  finish  is  required, 


or  when  facing  a  number  of  pieces,  an  extra  lathe  center 
with  a  recess  milled  in  it  to  give  clearance  for  the  side-tool, 
to  be  of  great  advantage.  Fig.  1  shows  a  top  view  of  the 
lathe  center,  side  tool,  and  a  section  of  the  work,  the  dotted 
lines  showing  the  recess  in  the  lathe  center.  Fig.  2  shows 
an  end  view  of  the  center,  with  side  tool  in  cutting  position 
in  the  recess.  An  old  discarded  center  will  do,  which  after 
being  annealed  can  be  milled,  or  chipped  with  a  good  chisel, 
within  1/16  inch  of  the  center  line.     It  should  then  be  hard- 
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ened  and  ground  the  same  as  an  ordinary  center.  Another 
advantage  in  using  this  tool  is  that  any  desired  amount  of 
stock  can  be  rem.oved,  limited  only  by  the  depth  of  the  center- 
drill  hole,  by  facing  close  to  the  point  of  the  lathe  center  and 
keeping  this  pressed  into  the  drilled  hole.  Of  course  this  center 
should  be  used  only  for  facing,  the  ordinary  center  being  put 
in  for  the  succeeding  operations.  Arthur  Nichols. 


DRAFTSMAN'S  SECTION  LINER. 

The  section  liner  shown  among  the  Shop  Kinks  in  the 
January  issue  made  me  think  that  the  readers  of  Machinery 
might  be  interested  in  the  device  shown  herewith,  which  has 
given  excellent  results.  It  is  used  on  drawing  paper  entirely 
independent  of  a  T-square.  As  seen  from  the  cut,  the  device 
consists  of  a  ratchet  wheel  A,  a  pawl  spring  B.  two  knurled 
rollers  C,  and  the  pen  guide  or  ruler  D.     The  teeth   of  the 
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ratchet  are  milled  as  shown  in  the  detailed  view.  The  ratchet 
and  knurled  rollers  are  fastened  to  the  shaft  E,  and  as  the 
device  _is  pulled  back  across  the  drawing  paper  for  each  line 
drawn,  the  ratchet  pawl  descends  into  each  of  the  little 
grooves  in  the  wheel,  thus  spacing  the  lines  evenly.  For 
different  spacing,  differently  pitched  ratchet  wheels  are  used. 
By  using  thin  rubber  bands  over  the  knurled  rollers,  the 
device  would  undoubtedly  work  well  on  tracing  cloth,  but  I 
have  not  as  yet  tried  it  on  anything  but  drawing  paper. 
Grand  Haven,  Mich.  Charles  A.  Kellev. 


ANNEALING  NOVO  AND  BLUE  CHIP  STEED. 
The  following  method  of  annealing  will  give  good  results 
in  the  shortest  space  of  time  that  I  know  of.  Take  the  piece 
of  steel,  put  it  in  a  cast  iron  pot.  Fill  the  pot  full  of  lead, 
and  put  it  in  the  fire.  Bring  it  to  a  good  heat,  making  sure 
that  the  steel  is  heated  clear  to  the  center.  For  the  last  few 
minutes  before  removing,  hold  the  piece  of  steel  down  to  the 
bottom  of  the  pot  with  a  piece  of  wire.  Kemove  the  pot 
from  the  fire  and  hold  the  piece  down  on  the  bottom  of  the  pot 
by  a  weight  on  the  top  of  a  wire  rod.  leaning  the  rod  against 
some  support  so  that  it  does  not  fall  over.  It  is  important 
that  the  wire  rod  or  the  pot  of  lead  be  not  moved  while  cool- 
ing off.  When  the  lead  has  cooled,  remove  It  from  the  pot 
and  chop  it  apart  with  a  cold  chisel.  It  will  be  found  that 
the  piece  of  steel  is  well  annealed  in  about  two  or  three 
hours,  according  to  the  size.  P.  W.  Abbott. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOB  USEFUL  MIXTURES. 
This  ptvKt*  la  IntHiidoct  to  be  uaed  only  for  the  pviblloatlon  of  such  shop  re- 
ceipts fts  the  contributors  know  fl-oin  experience  to  be  pnictlcuble.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personully  Icnow  that  they 
•re  reliable.  The  ftvct  that  a  receipt  la  old  and  auppoaedly  well-known  does  not 
bar  It,  provided  It  has  not  already  appeared  hero. 

385.    LUBRICANT  FOR  CUTTING  ALUMINUM. 
A.  sood  lubricant   for  the  cutting  of  aluminum  in  the  lathe 
is  kerosene  oil.     It  will  permit  a  better  finish,  and  will  ma- 
terially reduce  the  liability  of  tearing  the  surface  by  the  cut- 
ting tool.  Greqoh. 


386.    SILVER  WHITE  BRONZE. 

To  prepare  silver  white  bronzing  powder,  melt  together  one 
ounce  each  of  bismuth  and  tin,  adding  one  ounce  of  mercury. 
When  cool,  pulverize  into  a  fine  powder.  R.  P.  Pekry. 

Hobolien,  N.  J. 


387.    IMPREGNATING  CAST  IRON  WITH  ZINC. 

Use  1  pound  of  pulverized  zinc  to  each  50  pounds  of  iron. 
Scatter  the  zinc  well  over  the  bottom  of  the  ladle,  and  fill  with 
melted  iron.  Stir  the  mixture  well  with  an  iron  rod,  and 
pour  it  at  once.  W.  B.  Stauffer. 

Scottdale,  Pa. 


388.  LUBRICANT  FOR  TURNING  COPPER. 

Referring  to  receipt  No.  359  in  the  June  issue,  which  says 
gasoline  is  a  good  lubricant  for  copper,  would  state  that  a 
solution  of  sal-soda  mixed  with  lard  oil  is  a  lubricant  I  have 
seen  used  on  copper  in  turret  lathe  work  with  good  results. 

Bridgeport,  Conn.  S.  H.  Sweet. 


389.  BUST-PREVENTING  MIXTURE. 
Melt  4  ounces  of  rosin  in  1  quart  of  linseed  oil  and  mix  with 
2  gallons  of  kerosene  oil.  The  mixture  is  readily  applied 
with  a  cloth  or  brush,  and  can  be  easily  removed.  So  far 
as  concerns  absolute  protection  of  metal  surfaces  from  rust 
however,  it  perhaps  is  no  better  or  worse  than  many  other 
compounds  recommended  for  the  purpose.  M.  B.  Canek. 


390.    TO  CLEAN  BUSTY  PIECES  OF  STEEL. 

Put  the  pieces  in  a  solution  of  chlorate  of  tin.  not  too  strong, 
or  it  will  attack  the  metal,  and  let  them  stay  there  about  24 
hours  or  less.  Take  the  pieces  from  the  bath,  wash  them  in 
water,  then  in  ammonia,  and  then  dry  them  quickly.  They 
will  have  an  appearance  almost  of  silver,  but  will  take  the 
natural  color  by  rubbing  them.  J.  M.  Menequs. 

Los  Angeles,  Cal. 


391.  METHOD  OF  REPAIRING  CRACKED  WATER  JACKETS. 
The  following  method  of  closing  up  cracks  in  castings  will 
be  found  to  produce  good  results:  Prepare  a  dry  mixture  of  17 
parts  of  cast-iron  filings,  2  parts  of  sal-ammoniac,  and  1  part 
of  flour  of  sulphur;  add  twenty  times  the  weight  of  new  iron 
filings;  put  in  a  mortar  and  add  water  so  as  to  obtain  a  paste. 
This  paste  is  applied  to  the  crack,  and  in  a  short  time  becomes 
as  hard  as  the  metal  itself.  M.  E. 


392.    TO  JOIN  TOGETHER  TWO  PIECES  OF  IRON  THAT 
CANNOT  BE  HEATED. 

I  have  used  a  compound  consisting  of  sulphur,  ti  parts; 
white  lead,  6  parts;  and  borax,  1  part.  These  substances  are 
dissolved  in  concentrated  sulphuric  acid,  and  the  surfaces  to 
be  united  covered  with  the  mastic,  and  pressed  very  hard 
together.  In  about  six  days  the  two  pieces  are  so  well  joined 
that  even  hammering  will  not  part  them.     J.  M.  Menequs. 

Los  Angeles,  Cal. 


and  some  water,  and  heat  it   until  a  paste  is  formed,  which  ia 
applied  well  heated  to  the  pieces  to  bt;   unili d. 

Los  Angeles,  Cal.  .1.  M.  Menequs. 

394.  TO  COPPER  BRASS  FOR  LAYING  OUT  WORK. 
To  apply  a  copper  coating  on  brass  for  laying  out  purposes, 
apply  the  ordinary  copper  solution  in  the  same  manner  aa 
used  on  iron  or  steel.  Then,  while  the  brass  is  still  wet  with 
this  solution,  cover  the  entire  surface  with  a  thin  layer  of  fine 
cast  iron  dust  from  the  drill  press.  Brush  off  the  cast  iron 
dust,  and  the  surface  will  have  a  nice  copper  coating.  This 
works  much  better  than  the  receipt  No.  34,  reprinted  In  the 
booklet  150  Shop  Receipts  and  Formulas,  in  which  an  Iron  rod 
is  recommended.  C.  S. 


393.  TO  UNITE  METALS  OF  ANY  KIND. 
The  following  mastic  may  bo  used-  to  unite  metals  of  any 
kind.  It  becomes  very  hard.  First,  mix  well  together  4  parts 
of  iron  filings  with  4  parts  of  chloride  of  ammonia.  Then 
dissolve  100  parts  of  arable  gum  and  20  parts  of  sugar  in  lOO 
parts  of  water  and  add  ly^  part  of  nitric  acid.  Boil  this,  and 
put  the  first  mixture  into  it.  When  the  mastic  has  to  be 
usrd,   mix   one  part  of   it   willi   ten   parts   of   new   iron   filings 


395.  TO  TEST  GALVANIZED  WIRE. 
The  Western  Union  Telegraph  Co.  subject  their  wires  to 
the  following  test  in  order  to  ascertain  that  they  are  well 
galvanized.  The  wire  is  plunged  into  a  saturated  solution 
of  sulphate  of  copper  (blue  vitriol),  and  permitted  to  remain 
in  this  for  one  minute,  after  which  it  is  wiped  clean.  This 
process  is  repeated  four  times.  If  the  wire  appears  black 
after  the  fourth  immersion,  it  shows  that  the  zinc  has  not  all 
been  removed,  and  that  the  galvanizing  has  been  well  done; 
but  if  it  has  a  copper  color,  the  iron  is  exposed,  showing  that 
the  zinc  coating  is  too  thin.  0.  G. 


396.    INVESTIGATING  ADULTERATIONS  IN  BELTS 
AND  LEATHER. 

Some  manufacturers  make  their  belts  and  leather  heavier 
in  the  following  way:  The  leather  is  kept  in  a  current  of 
steam  at  low  temperature  until  its  pores  are  well  open.  Then 
it  Is  put  in  a  solution  of  glucose.  The  leather  absorbs  the 
liquid,  and  in  drying  the  water  evaporates  and  the  pores  close, 
retaining  the  glucose.  To  find  out  whether  belts  or  leather 
have  undergone  this  operation,  put  a  piece  of  the  suspected 
leather  in  some  distilled  water,  and  when  it  is  well  soaked, 
half  fill  a  glass  tube  with  some  of  the  water,  add  a  few  drops 
of  sulphate  of  copper,  and  fill  the  tube  with  a  solution  of 
caustic  potash.  Stir  the  liquid  well  and  let  it  boil  on  an  al- 
cohol lamp.  If  the  leather  is  natural,  no  change  will  take 
place  in  the  liquid,  but  if  it  contains  glucose,  a  characteristic 
precipitate  of  copper  will  form,  due  to  the  action  of  the  glu- 
cose on  the   solution  of  sulphate  of  copper  and  potash. 

Los  Angelus,  Cal.  J.  M.  Menequs. 

397.    CAST  IRON  BRAZING. 

The  ingredients  for  this  cast-iron  brazing  may  be  had  at 
any  first-class  drug  store  and  should  cost  no  more  than  about 
50  cents.  They  consist  of  1  pound  of  boric  acid,  4  ounces  pul- 
verized chlorate  potash,  and  3  ounces  carbonate  of  iron.  These 
ingredients  should  be  thoroughly  mixed,  and  kept  perfectly 
dry  (a  glass  jar  or  bottle  answering  the  purpose),  and  when 
wanted  for  use,  a  small  amount  should  be  taken  and  mixed 
with  grain  spelter.  In  trying  this  brazing  for  the  first  time, 
take  a  piece  of  cast  iron  of  say  one  square  inch  cross  section, 
hold  the  broken  parts  together  by  clamps,  and  fit  the  break 
closely  in  order  to  form  a  strong  joint.  Use  a  gas  forge  it 
possible,  but  an  ordinary  blacksmith's  forge  will  do  if  no 
gas  forge  is  available.  When  'a  blacksmith's  forge  is  used, 
use  charcoal,  and  be  sure  to  get  a  high  heat.  When  the  pieces 
of  the  casting  are  in  place,  heat  the  joint  to  a  good  bright  red 
before  applying  the  flux.  Then  apply  it  liberally  with  an  iron 
rod,  flattened  on  the  end,  and  work  along  the  fracture,  gradu- 
ally raising  the  heat  to  almost  a  white  heat.  Then  shut  off 
the  heat  and  allow  the  casting  to  cool  slowly.  If  this  work  is 
done  carefully,  the  joint  will  be  as  strong  or  stronger  than 
the  original   casting. 

Another  formula  is:  1  pound  of  boric  acid.  3  ounces  of 
caustic  soda,  and  3  ounces  of  carbonate  of  iron.  This  is 
mixed  with  spelter  in  the  same  way  as  in  the  first  formula, 
and  must  also  be  kept  dry.  The  main  points  to  keep  in  mind 
when  brazing  cast-iron  are  to  have  the  metal  clean  and  tree 
from  grease;  not  to  apply  the  flux  until  a  bright  red  Is 
reached;  and  then  be  sure  to  raise  the  heat  high  enough  to 
make  the  mixture  flow  nicely.  Ktiian  Viali.. 

Decatur,  111. 
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A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


BROWN  &  SHARPS  NO.  3  VERTICAL  MILLING 
MACHINE. 
This  description  and  the  accompanying  cuts  relate  to  a  new 
vertical  milling  machine  made  by  the  Brown  &  Sharpe  Mfg. 
Co.  of  Providence.  R.  I.  In  describing  it,  it  is  not  necessary 
to  call  attention  to  the  advantages  which  the  vertical  miller 
possesses  over  the  horizontal  machine  for  a  large  class  of 
work,  since  these  advantages  have  in  recent  years  come  to  be 
well  recognized,  so  that  the  use  of  the  vertical  miller  has  be- 
come standard  practice.  Of  the  general  construction  of  the  ma- 
chine it  only  needs  to  be  said  that  it  has  been  designed  and 
made  with  the  three  cardinal  points  of  accuracy,  rigidity  and 
convenience  in  mind.  The  following  detailed  description  will 
tend  to  show  that  these 
three  features  have  been 
realized  to  a  high  degree, 
without  requiring  that  any 
one  of  them  should  be  sac- 
rified  for  the  sake  of  the 
others. 

General  Features  of  the 
Design. 

The  front  elevation, 
Fig.  1,  and  the  sectional 
line  drawing,  Fig.  2,  will 
serve  to  give  an  idea  of 
the  general  arrangement 
of  the  tool.  The  power  is 
•delivered  to  the  machine 
through  a  single  speed 
shaft,  C,  driven  either  by 
a  pulley,  or  from  a  direct- 
■connected  constant  -  speed 
motor,  as  in  Fig.  1.  The 
spindle  motion  is  trans- 
mitted through  a  gear 
mechanism  giving  eight 
changes  of  speed  to  the 
bevel  gears  and  reversing 
clutch  shown  at  B.  From 
here  a  vertical  driving 
shaft  leads  to  a  train  of 
gearing  at  the  top  of  the 
column,  where  another 
change  of  speed  Is  provid- 
ed, giving  sixteen  In  all. 
The  feed  gearing,  also  hav- 
ing sixteen  positive  geared 
changes,  is  driven  by  a 
Renold  chain  from  the  con- 
stant speed  shaft;  from 
is  carried  to  the  knee, 
either     the     vertical,     cross 

matic  and  positive  stops  being  provided  for  all  of  these 
in  either  direction,  as  well  as  fixed  automatic  stops  to  pre- 
vent over-running.  This  variable  feed  can  also  be  applied  to 
the  axial  movement  of  the  spindle,  as  well  as  to  the  circular 
milling  attachment  shown  in  Fig.  6,  when  the  latter  is  fur- 
nished. 

Spindle  Speed  Change  Gearing. 

A  driving  pulley  of  the  plain  flanged  type  as  shown  in 
Fig.  2  (or  a  wide-faced  sprocket  wheel,  if  the  machine  is 
motor-driven,  as  in  Fig.  1)  runs  loosely  on  the  driving  shaft, 
and  may  be  clutched  to  it  or  released  from  it  at  will  by 
operating  the  vertical  lever  shown  at  the  side  of  the  column 
in  Fig.  1,  and  connected  to  reach  rod  A  in  the  line  drawing. 
This  serves  regularly  to  start  and  stop  the  machine.  In  the 
case  of  a  belt  drive,  no  countershaft  is  needed  or  ordinarily 
furnished,  the  belt  leading  directly  to  the  main  line  shaft- 
ing. The  spindle  speed  change  mechanism  (also  shown 
removed  from  the  machine  in  Fig.   3)    operates  very  simply, 


Pig.  1.    The  Brown  Si.  Sharpe  No.  3  VerticBl  MiUing  Machhie. 

the     feed     gearing     the     motion 

where     it    can     be     applied     to 

or     longitudinal     feeds,     auto- 


giving  four  changes  by  the  shifting  of  an  idler  from  the  driv- 
ing pinion  on  C  to  mesh  with  either  of  the  gears  in  cone  of 
four  gears.  This  number  of  changes  is  multiplied  by  two, 
by  shifting  a  double  gear  on  the  sleeve  on  the  upper  shaft. 
This  mechanism  Is  similar  to  that  used  in  varying  the  feed, 
which  will  be  explained  more  in  detail  later,  the  only  differ- 
ence in  design  between  the  two  being  the  different  arrange- 
ment of  the  handles  necessitated  by  the  location  of  the  shafts. 
As  shown  in  Fig.  3,  a  speed  plate  is  provided,  giving  definitely 
the  revolutions  per  minute  obtained  by  shifting  the  various 
handles  to  either  of  the  sixteen  combinations  it  is  possible 
for  them  to  take,  ranging  in  geometrical  progression  from 
17  to  374  revolutions  per  minute.    The  lever  for  operating  the 

reversing  mechanism  B  is 
shown  just  at  the  left  of 
the  speed  plate. 

The  vertical  shaft  E,  Fig. 
2,  leading  to  the  top  of 
the  column,  carries  a  gear 
F  meshing  with  the  wide 
face  gear  G.  A  sliding 
gear  H,  with  an  attached 
pinion,  may  be  shifted 
along  the  face  of  G  so  that 
either  the  gear  or  the 
pinion  may  be  connected 
with  the  corresponding  di- 
ameters of  the  double 
spindle  gear  I.  This 
change  is  effected  by  a 
lever  seen  in  Fig.  1  over 
the  hand-wheel  for  the 
spindle  feed.  The  spindle 
is  of  crucible  steel  with 
ground  bearings,  running 
in  bronze  boxes.  The 
lower  end  is  threaded  and 
has  a  No.  11  taper  hole, 
with  a  recess  milled  across 
the  end  for  driving  an 
arbor  or  collet  with  a 
clutch  collar. 

Feed  Change  Mechanism. 
The  feed  change  gear- 
ing is  driven  from  the 
constant  speed  shaft  C  by 
the  sprocket  pinion  J  on 
its  end.  Fig.  2,  through  a 
"silent"  chain  to  the  driv- 
ing sprocket  A  shown  in 
Fig.  4.  The  same  mechanism  is  shown  in  the  half-tone  Fig.  3 
separated  from  the  machine.  Through  the  keyed  hub  on  this 
sprocket  A  passes  the  shaft  B,  carrying  gears  C  and  D ;  by  the 
shifting  of  the  lower  lever  seen  in  the  feed  box  in  Fig.  3,  either 
of  gears  0  or  D  may  be  shifted  to  engage  with  the  correspond- 
ing ones  on  pinion  shaft  E,  opposite  them.  Two  speed 
changes  are  thus  provided  for.  Pinion  teeth  are  formed  on 
E,  as  shown.  Meshing  with  this  is  an  intermediate  gear 
which  does  not  appear  in  the  cut.  This  intermediate  gear 
may  be  shifted  to  engage  either  one  of  the  four  gears  on 
shaft  F.  Lever  G  at  the  side  of  the  gear  box  serves  to  adjust 
the  intermediate  about  the  axis  of  E  to  suit  the  different 
diameters  of  the  gears  on  shaft  F,  while  the  knob  shown  just 
under  the  feed  plate  in  Fig.  3  shifts  it  to  the  proper  station 
on  the  cone  of  gears  for  the  speed  desired.  A  further  doubling 
of  the  eight  feeds  thus  obtained  is  effected  by  the  shifting  of 
double  gear  H  on  the  delivery  shaft  J.  This  is  effected 
by  the  movement  of  the  upper  of  the  two  short  levers  on 
the  front  of  the  gear  box,  which  may  be  shifted  to  either 
of  two  positions.  The  sixteen  feeds  desired  are  thus  pro- 
vided for. 
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Arrangement  ol'  Automatic  Feeds. 

The  teleEcoi)e  shaft  carries  the  motion  to  a  gear  box  on  the 
side  of  the  Unee,  In  which  the  feed  may  be  reversed  to  act 
in  cither  direction  as  desired.  This  reversing  box  is  shown 
removed  from  the  machine  in  Pig.  3.  From  here  the  feed 
movcinent  is  eitlier  led  through  splined  shafts  and  gearing  to 
the  table  screw  or  to  the  cross  and  vertical  feed  mechanisms, 
as  required.  The  latter  two  are  operated  by  the  handles  and 
clutches  encased  In  the  cross  and  vertical  feed  box,  shown 
removed  from  the  machine  In  Fig.  3.  It  will  be  seen  attached 
to  the  machine  in  Pig.  1  at  the  side  of  the  knee.  The  table 
feed  is  operated  in  either  direction  by  the  lever  at  the  front 
of  the  saddle,  the  reversing  box  at  the  side  of  the  knee  not 
being  used  for  this  purpose.  Either  a  slow  feed  or  a  quicic 
hand  feed  may  be  given  by  the  hand-wheel,  or  this  may  be 
disconnected  from  the  mechanism  entirely,  the  clutch  on  the 
center  of  the  hub  being  used  to 
make  these  changes.  All  the  move- 
ments of  the  table,  saddle  and  knee 
are  controlled  by  fixed  hand-wheels 
which  may  be  disengaged  so  as  to 
hang  free  on  their  shafts,  thus  pre- 
venting accidental  disturbances  of 
the  settings.  Graduated  dials  read- 
ing to  0.001  of  an  inch  are  provided 
for  all  these  movements.  The  hand- 
wheels  do  not  interfere  under  any 
circumstances,  and  can  be  used 
simultaneously    without    difficulty. 

The  vertical  feed  of  the  spindle 
head  is  operated  from  the  same 
change  .s?ar  mechanism  as  the  table, 
saddle  and  knee  feeds.  In  Fig.  4  a 
gear  K  will  be  seen  on  the  hub  of 
the  fork  of  the  universal  joint.  By 
operating  the  knob  provided,  gear  L 
may  be  brought  into  mesh  with  E. 
thus  driving  sprocket  M.  A  chain 
runs  from  sprocket  M  back  into  the 
-column  over  two  pairs  of  idlers  ana 
out  again  to  a  sprocket  at  N  in  Figs. 
3  and  .5.  A  lever  O  operates  a  clutch 
for  connecting  this  sprocket  with  the 
worm  shaft  on  which  hand-wheel  P 
is  keyed.  This  clutch  is  also  oper 
ated  by  the  automatic  stops,  adjust- 
ably clamped  in  the  T-sIot  at  the 
side  of  the  spindle  head.  A  worm  on 
the  hand-wheel  shaft  meshes  with 
worm-wheel  Q  on  the  pinion  shaft  R 
Q  may  bo  connected  to  it,  or  discon 
nected  from  it  at  will,  by  the  lever 
S.  Hand-wheel  T,  when  Q  is  discon 
nected,  may  then  be  used  for  a  rapid 
hand  movement  of  the  spindle  head: 
at  other  times,  hand-wheel  P  gives  a 
slow  movement.  The  pinion  on  the 
inner  end  of  R  meshes  with  a  rack 
on    the    spindle    head.      This    pinion 

also  meshes  with  a  gear  V  on  the  hub  of  a  disk  V.  to  which 
is  connected  a  chain  which  runs  over  an  idler  W  and 
down  through  the  column  to  a  counterweight  shown  In 
Fig.  2.  A  channel  walled  in  on  all  sides  is  provided  for  this, 
preventing  it  from  swinging  against  other  parts  of  the  mech- 
anism, and  stiffening  the  frame  of  the  machine  as  well.  The 
connection  of  the  counterweight  of  the  head  through  the  gear- 
ing described  makes  it  possible  to  use  a  lighter  counterweight 
having  a  greater  movement  than  would  be  the  case  otherwise. 

Circular  Milling  Attachment. 

The  circular  milling  attachment  shown  in  Fig.  6  is  fur- 
nished for  work  requiring  the  finishing  of  parts  on  the  arc 
of  a  circle.  The  feed  for  it  is  taken  from  the  splined  shaft 
which  drives  the  longitudinal  feed  screw  of  the  table.  For 
this  purpose  this  screw  Is  disconnected  from  the  splined 
shaft  by  the  simple  means  provided,  so  that  the  .table  feed 
applies  to   the  circular  table  only.     l''or   making   longitudinal 


adjustments  of  the  table  under  Ibeso  conditions,  a  crank  Is 
applied  to  the  squared  end  of  the  table  screw  at  the  left  end 
of  the  table.  At  the  back  of  the  table,  at  the  right  end,  Is 
provided  a  finished  pad  to  which  may  be  bolted  the  bracket 
shown,  carrying  the  sprocket  wheels  and  chain  conveying 
feed  motion  from  the  table  feed  shaft  to  the  circular  milling 
attachment.  These  connecting  parts  are  made  interchange- 
able, so  that  the  milling  attachment  may  be  purchased  at  any 
time  subsequent  to  the  ijurchase  of  the  machine,  and  applied 
without  requiring  any  fitting. 

The  automatic  stop  and  feed  controlling  devices  used  for 
the  circular  table  are  similar  to  those  used  on  the  main  table. 
The  feed  is  reversed,  started  and  stopped  by  the  same  lever. 
The  dogs  for  the  automatic  stop  are  held  in  a  circular  T-slot 
in  the  periphery  of  the  face-plate.  This  latter  has  three 
T-slots  in  one  direction,  and  a  third  crossing  in  the  center  of 
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Fig.  2.    Vertical  Section  through  Splndle-head  and  Column,  showing  Spindle  Driving  Mechanism. 

the  plate  at  right  angles  to  the  other  three.  The  periphery  of 
the  face-plate  is  divided  in  degrees  so  that  the  table  may  be 
used  for  indexing  the  work  for  taking  straight  cuts,  as  well 
as  for  circular  mining  pure  and  simple.  By  the  movement 
of  a  small  lever,  the  hand-wheel  may  be  disconnected  from 
the  feed  motion. 

Recurrence  of  Identical  Details  of  Design. 

The  large  number  of  line  cuts  and  photographs  shown  of 
this  machine  furnishes  a  good  opportunity  for  studying  the 
methods  of  design  followed  by  a  firm  which  has  a  high  repu 
tatlon  In  this  regard.  One  of  the  things  that  is  noticeable  is 
the  recurrence  throughout  the  machine  of  certain  details  of 
design,  wherever  similar  movements  have  to  be  performed. 
For  Instance,  note  the  use  made  of  the  rack  and  pinion  prin- 
ciple in  operating  the  various  sliding  gears,  clutches,  etc..  In 
the  feed  and  spindle  feed  meelianlsms.  Examples  of  this 
occur   twice  In   Pig.   2,   once  at  A',   where  I  In-   double  gear  of 
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the  spindle  speed  changing  mechanism  is  shifted,  and  again 
at  Y  in  the  back  gear  shifting  mechanism.  In  the  first  case 
the  racli  teeth  are  turned  in  the  lathe  on  the  hub  or  shell 
of  the  double  gear,  so  that  they  have  a  circular  form.  This 
allows  the  part  to  be  rotated  freely  through  the  teeth  of  the 
pinion,  which  still  controls  its  endwise  movements.  The 
pinion  Is  attached  to  the  shank  of  the  operating  handle  on  the 
outside  of  the  machine. 


will  show  that  it  accomplishes  the  movements  desired  with 
about  as  few  parts  and  as  little  machining  as  could  be 
obtained  in  any  possible  way. 

Another  feature  also  noticeable  from  a  study  of  the  photo- 
graphs is  the  carefulness  with  which  the  design  of  the  main 
castings  have  been  worked  out.  Looking  at  the  side  of  the 
machine  in  Fig.  1,  it  will  be  seen  that  a  great  many  separate 
parts   are    bolted    onto    the    sides    of    the    column,    knee   andl 
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Fig.  3.    A  Group  ot  Assembled  Units  of  the  Brown  &  Sharpe  Vertical  MiUer. 

Spindle  Speed  Change  Mechanism.  Feed  Change  Mechanism. 

Cross  and  Vertical  Peed  Control. 


Vertical  Spindle  Feeding  Mechanism. 

In  Fig.  4  the  same  form  of  control  is  used  for  shifting  the 
double  gear  H.  In  Fig.  5,  lever  0  is  connected  to  a  pinion 
actuating  a  rack,  which  connects  or  disconnects  the  vertical 
feed  clutch.  Lever  S  in  the  same  manner  meshes  with  circu- 
lar rack  teeth  in  the  hub  of  wheel  T,  throwing  it  in  or  out 
of  engagement  with  worm-wheel  Q.  The  same  device  is 
freely  used  in  the  movements  controlling  the  vertical,  cross 


*^^^^Si 


Fig.  4.    Arrangement  of  Gear  Feed  Changing  Device. 

and  longitudinal  feeds.  These  rack  teeth  appear  to  be  all  of 
the  same  pitch,  and  made  of  substantially  the  same  form  in 
either  of  two  ways,  by  being  turned  in  the  lathe  on  the 
cylindrical  surfaces  of  gears,  hand-wheel  hubs,  etc.,  or  by 
being  milled  across  the  top  of  round  rods  seated  in  drilled 
holes  in  the  casting.     A  consideration  of  this  detail  of  design 


Feed  Reversing  Mechanism. 

saddle.  For  all  of  these,  however,  suitable  pads  and  bosses 
have  been  prepared  on  the  main  casting,  so  that  to  the  eye 
they  seem  naturally  to  fit  into  place,  instead  of  having  the 
appearance  of  being  stuck  on  afterwards  as  an  afterthought, 
as  Is  the  case  with  many  examples  of  machine  tool  design. 
This  requires  castings  somewhat  more  elaborate  than  would 
otherwise  be  required,  yet  it  is  doubtful  if  the  final  cost  of 
producing  such  work  is  much,  if  any,  greater  than  the  cost 
of  poorer  design. 

Unit  System  of  Desig-n. 

Perhaps  the  most  noticeable  feature  of  the  machine  so  far 
as  concerns  the  matter  of  design,  however,  is  that  best  illus- 
trated in  Fig.  3.  For  want  of  a  better  name  it  may  be  called 
the  "unit  system"  of  grouping  the  mechanism.  It  will  be 
seen  that  the  speed  changing  mechanism,  feed  mechanism, 
the  feed  reversing  gearing,  and  the  cross  and  vertical  feed' 
mechanisms,  are  each  grouped  in  separate  independent  units, 
which  may  be  made  and  assembled  as  a  whole,  without  refer- 
ence to  the  machine  in  which  they  are  to  be  used. 

This  had  its  advantage,  not  only  as  regards  manufacture, 
but  from  the  standpoint  of  design  and  use  as  well.  In  making 
changes  and  improvements  in  the  drafting-room,  these  mech- 
anisms may  often  be  considered  as  separate  machines,  to  be 
altered  as  occasion  may  require  without  affecting  the  remain- 
der of  the  structure.  This  is  made  possible  by  the  fact  that 
they  are  so  self-contained.  Where  the  different  parts  are 
attached  to  the  main  frame  of  the  machine  at  many  different 
points,  changes  cannot  be  so  easily  made.  From  the  stand- 
point of  manufacture  there  is  the  advantage  of  being  able  tO' 
finish  much  of  the  assembling  at  the  bench,  making  the  erect- 
ing of  the  machines  on  the  floor  a  comparatively  short  and 
inexpensive  process.     Not  only  is  it  costly  to  have  the  erect- 
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liiK  space  tiiUen  up  by  half-completed  inachlnes  for  woi'ks  iit 
a  time,  but  there  is  a  greater  exi)eiise. as  well  in  lltliug  small 
paits  to  heavy  columns  and  bed  castings,  remote  as  they 
usually  are  from  the  tools  In  which  the  fltting  is  done.  In 
iuldition  to  all  this,  the  purchaser  has  the  advantage  of  being 
able  to  talie  the  machine  apart  quickly  and  easily.  The 
removal  of  the  driving  shafts,  for  instance,  allows  the  spindle 
speed  change  mechanism  to  be  removed  from  the  machine  in 
its  entirety,  so  any  trouble  that  may  have  occurred  there  may 


Pig.  5.     Arrangement  of  Hand  and  Poorer  Feeds  for  the  Spindle. 

be  easily  remedied,  the  part  being  carried  to  the  bench  or 
lathe  for  the  purpose.  The  same  thing  applies  to  the  other 
sejiarable  units  of  which  the  machine  is  constructed. 

It  is  entirely  possible  to  design  machine  too'.s  that  are  com- 
mei'cially  and  mechanically  successful  without  refinements  of 
the  Kind  we  have  just  been  considering,  but  the  fact  that  wide 
and  insistent  markets  are  found  for  such  machinery  as  this, 
where  thought  and  time  have  gone  to  the  perfecting  of  the 
small  details,  indicates  that  there  are  many  users  who  believe 
that  such  matters  are  decidedly  worth  the  time  and  money 
spent  on  them. 

Eange  of  Feeds,  Dimensions,  Etc. 

This  machine  is  known  as  No.  3  in  the  builders'  line  of 
veitical  millers.  It  has  a  table  with  a  working  surface  of 
49 Vv  by  lei/o  inches,  having  three  T-slots,  %  inch  wide.  The 
longitudinal  feed  is  34  inches,  the  transverse  feed  131,4  Inches, 


Fig.  6.    Circular  Milling  Attachment. 

the  veitical  teed  of  the  knee  1-^  inches,  and  of  the  spindle 
head  8  inches.  The  distance  from  the  center  of  the  spindle 
to  the  column  is  IS  inches,  and  the  maximum  distance  from 
the  top  of  the  table  to  the  end  of  the  spindle  is  23  inches. 
The  net  weight  of  the  machine  Is  about  6,400  pounds. 


GASOLINE  ELECTRIC  GENERATING  PLANTS. 

Thi^  liiifralo  Meclianical  and  JOlectrical  Laboratory,  Erie 
County  Bank  Building,  Buffalo,  N.  Y.,  furnishes  complete  gaso- 
line engine  and  dynamo  sets  for  teni])orary  or  permanent  elec- 
tric generating  plants.    The  engines  are  adapted  to  either  gas, 


oil,  or  alcohol,  in  sizes  to  carry  10,  20  or  30  liglits,  according 
to  the  candle  power  and  voltage.  When  operated  at  a  speed  of 
850  revolutions  per  minute  the  engine  develops  1%  horse- 
power, and  the  dynamo  supplies  a  current  of  104  volts  pres- 
sure. The  electrical  generator  has  a  capacity  of  7.5  amperes 
at  normal  load  and  will  carry  a  maximum  load  considerably 
above  this  amount.  For  a  constant  load  with  a  definite  num- 
ber of  lights,  no  regulator  is  necessary,  as  the  outfit  runs  at 
practically  constant  speed.  For  a  variable  load,  a  storage  bat- 
tery is  pi'ovided  having  50  cells,  giving  an  8  or  10  ampere 
hour  capacity,  this  being  sufficient  to  give  good  regulation 
and  supply  a  reserve  current  for  night  lamiis,  and  extra  cur- 
rent during  a  heavy  over-load. 

This  set  Is  particularly  useful  for  boat  lighting,  charging 
automobile  batteries,  store  lighting  and  other  places  where 
isolated  plants  are  required.  In  places  where  fire  underwriters 
object  to  gasoline  being  used  as  a  fuel  in  insured  buildings,  a 
portable  house  is  provided  to  protect  the  engine  and  dyna- 
mos, and  the  storage  batteries  as  well,  if  the  latter  are  used. 
Besides  the  I'/o  horse-power  size  mentioned,  larger  sizes  are 
provided,  up  to  double  cylinder  engines  generating  6  horse- 
power. The  latter  are  especially  devised  for  charging  auto- 
mobiles and  similar  work.  Similar  sets  have  been  on  the 
market  for  some  time  in  Europe,  but  they  are  of  considerably 
more  costly  construction,  heavy  cast  iron  bf^gs  and  compli- 
cated governing  mechanism  being  used.  Tlrese  engines  are 
muffled  to  give  results  as  good  as  those  obtdflled  in  the  best 
automobiles. 


EXCELSIOR  SENSITIVE  BENCH  DRILL. 
The  Tschudi-McBarron  Machine  Co..  Dayton,  Ohio,  is  build- 
ing the  bench  drill  shown  in  the  cut.     It   is  called  the  "Ex- 


iMT/f* 


Tschudi-McBarron  Sensitive  Bench  Drill. 

celsior."  As  may  be  sten,  the  spindle  is  driven  by  a  2-step 
cone,  carrying  a  1-iiich  belt.  The  speed  variation  thus  ob- 
tained gives  from  1,000  to  2,000  revolutions  per  minute  of  the 
spindle  when  the  driving  pulleys  are  connected  to  give  800 
revolutions  per  minute.  In  changing  from  the  large  to  small 
diameter  on  the  cone  pulleys,  the  idler  shown  is  swung  about 
its  pivot  to  accommodate  the  luw  posiliou  of  the  belt.  Bron/.e 
bearings  are  used  throughout. 

The  table  is  8  inches  in  diameter.  The  front  end  of  the 
machine  is  arranged  to  over-bang  the  work  bench,  allowing 
the  stem  of  the  table  to  drop  over  the  edge  as  much  as  is  re- 
quired for  the  adjustment  for  height.  The  distance  from  the 
column  to  the  center  of  the  table  IS  5%  inches,  so  that  the 
tool  may  be  classed  as  a  lO-inch  drill.  The  vertical  travel  of 
the  table  is  4i/i  inches  and  the  vertical  feed  of  the  spindle  Is 
l^^  iucli,  and  the  greatest  distance  from  the  spindle  to  the 
table  Is  TVi  Inches.    The  floor  space  reiiuircd  Is  9x7  inches. 
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STURTBVANT  STEAM  TURBINE. 
The  B.  F.  Sturtevant  Co.  of  Hyde  Park,  Mass.,  has  been 
working  for  some  time  past  on  a  steam  turbine  of  the  impulse 
type,  adapted  for  direct  connection  to  high-speed  machin- 
ery, especially  for  the  fans  and  blowers  and  electrical  ap- 
paratus which  this  firm  manufactures.  The  experiments  have 
resulted  in  the  machine  herein  described,  and  Illustrated  in 
the  accompanying  half-tones.  It  is  the  invention  of  Mr. 
William  E.  Snow,  of  the  firm's  engineering  staff,  and  is  built 


Pig.  1.    sturtevant  Steam  Turbine.  Driving  Gas  Bloi^ver. 

under  his  patents.  The  experimental  work  was  begun  in 
1SS9,  soon  after  the  modei-n  practical  form  of  the  steam  tur- 
bine appeared,  so  that  in  its  present  design  it  is  the  result 
of  a  long  period  of  development. 

General  Description. 
This  turbine  works  entirely   on  the   impulse  principle,  the 
steam   expanding   completely   iii   the   stationary   member,   the 
rotor  only  serving  to  absorb  the  velocity  of  the  fluid  without 


Pig.  2.    Runner  of  the  Sturtevant  Turbine. 

changing  Its  pressure  (see  article  "Impulse  and  Reaction 
Turbines  Defined,"  Engineering  Edition  of  Machinery,  Octo- 
ber, 1906).  Fig.  1  shows  a  general  view  of  a  75-horse-power 
machine  attached  to  a  gas  blower — a  service  to  which  it  is 
particularly  adapted.  It  will  be  seen,  by  comparing  it  with 
the  blower,  that  it  is  much  more  compact  than  a  reciprocating 
engine  for  the  same  purpose,  and  that  it  is  neat  and  simple 
in  design.  Fig.  2  shows  the  runner  and  Fig.  3  the  guide  plate 
or  stationary  member,  containing  the  nozzles  and  return 
buckets.  One  of  the  side  pieces  is  seen  just  behind  it.  So 
far  as  can  be  judged  from  photographs,  the  machine  is 
double,  the  runner  having  buckets  on  each  side,  with  two 
reversing  or  guide  rings,  one  for  each  side  of  the  casing.  A 
guide  ring  and  casing  are  shown  assembled  In  Fig.  4. 
As  shown  in  Fig.  1,  the  diameter  of  the  wheel,  as  compared 


with  the  driven  blower,  is  so  small  that  the  base  is  of  consid- 
erable size,  allowing  room  for  steam  passages  and  a  water 
separator  to  provide  dry  steam — a  very  necessary  feature 
for  a  steam  turbine,  if  the  wear  of  the  blades  is  to  be  kept 
at  a  minimum.  This  also  reduces  the  clumsy  and  compli- 
cated outside  piping  that  would  otherwise  be  necessary.  The 
live  steam  enters  the  casing  through  the  four  small  outside 
ports  shown  in  the  base  casting  in  Fig.  5,  going  up  through 
the  side  of  the  frame  of  the  casing  into  the  annular  steam 
chest  formed  around  the  side.  The  passages  for  this  can  be 
traced  from  the  outside  contour  of  the  casting  in  Fig.  1. 
From  this  annular  steam  chest  four  nozzles  lead  to  the  wheel. 
Samples  of  these  nozzles,  disassembled,  are  shown  in  Fig.  6. 
The  oval  opening  which  they  form  in  the  reverse  guide  ring 
will  be  seen  at  four  points  In  the  face  of  the  ring  in  Fig.  3. 


/. 


Fig.  3.    Guide  Plate  for  Returning  the  Steam  to  the  Runner. 

The  steam  (having  expanded  in  these  nozzles  and  trans- 
formed the  dynamic  energy,  due  to  its  pressure,  into  kinetic 
energy,  due  to  velocity)  enters  one  of  the  side  buckets  of  the 
runner  In  Fig.  2.  Delivering  a  portion  of  this  velocity  to  the 
runner,  and  being  returned  by  it  to  the  reverse  pocket  shown 
in  the  guide  ring  in  Fig.  3,  opposite  each  of  the  nozzles  and 
openings,  the  curved  bottom  of  this  poclcet  again  returns  it 
to  the  buckets  of  the  runner,  where  it  again  gives  up  another 
portion   of   its   velocity  at   a   slower   rate   of   speed,   and   is 

reverted  to  the 
three  following 
guides  of  the  guide 
plate.  This  in- 
trease  in  guide 
area  is  necessi- 
tated by  the  in- 
crease in  the  vol- 
ume of  the  fluid 
due  to  its  slower 
velocity. 

From  these  three 
pockets  the  steam 
again  returns  to  im- 
part its  velocity  to 
the  runner,  which 
finally  carries  it 
around  to  be  dis- 
charged into  the 
last     seven     open- 

Flg.  4.  .Guide  Plate  and  Casing  Assembled.  IngS   In    Gach    of  th© 

four  series  in  each  guide  plate.  From  here,  instead  of  being 
returned  again  to  the  wheel,  it  is  discharged  towards  the 
center  through  the  side  openings  shown,  at  a  velocity  of 
practically  zero,  having  given  up  most  of  its  energy  to  the 
moving  wheel.  It  is  a  little  difficult  to  understand  just  what 
path  the  steam  takes  in  traveling  through  the  nozzle  to  the 
runner,  back  to  the  reverse  guide,  and  so  on,  until  it  escapes 
into  the  center  space  of  the  casing;  but  it  Is  doubtless  done, 
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so  far  as  can  be  Judged  from  the  photographs,  In  substan- 
tially the  manner  described.  From  the  center  of  the  casing, 
the  exhaust  steam  Is  led  down  to  the  center  of  Its  support, 
and  through  the  large  central  holes  of  the  base  in  Fig.  5,  to 
the  exhaust  pipe. 

It  will  be  seen  from  the  foregoing  that  while  the  Sturtevant 
turbine  shown  In  Fig.  1  has  but  one  wheel,  It  Is  not  of  the 
single  stage  type  in  the  usual  accepted  meaning  of  the  word, 
since  the  steam  acts  in  the  buckets  over  and  over  again  until 


Fig.  6.    Base  Casting,  aho-wring  Steam  Passages. 

all  the  available  energy  is  extracted.  This  not  only  results 
in  a  high  efficiency,  but  also  permits  the  use  of  very  moderate 
speeds  of  rotation  as  compared  with  other  types.  This  speed 
ranges  from  1,600  to  3,000  revolutions  per  minute,  permitting 
direct  connection  with  blowers  and  high-speed  machinery, 
and  avoiding   the   use   of   gears  and   other   reducing  devices. 

The  description  shows  plainly  the  simplicity  of  the  machine. 
It  is  composed  in  the  form  shown  of  seven  principal  parts: 
the  bucket  wheel,  the  shaft,  the  reversing  guide  rings,  casing, 
bearings,  base,  and  governor.  The  only  parts  subjected  to 
actual  wearing  contact  are  the  two  main  bearings,  and  as 
the  load  upon  these  never  exceeds  four  pounds  per  square 
inch  of  bearing  surface,  they  last  Indefinitely. 
Details  of  Construction. 

The  bucket  wheel  is  a  single  forging  of  the  best  grade  of 
open-hearth    steel,    with    buckets    worked    out    in    the    solid 


Pig.  6.    Steam  Nozzles. 

metal,  as  shown  in  Fig.  7.  Here  the  wheel  is  mounted  in  an 
indexing  fixture  on  the  table  of  the  vertical  milling  machine, 
having  recesses  milled  out  in  a  way  which  is  obvious  from 
the  cut.  This  process  insures  a  wheel  of  great  strength, 
and  also  docs  away  with  all  possibility  of  the  breaking  of  the 
blades  of  the  buckets,  as  sometimes  occurs  with  wheels  of 
the  inserted  blade  type.  If  the  bucket  wheel  of  the  Sturte- 
vant turbine  should  get  out  of  line  and  touch  the  casing,  the 
result  would  be  merely  a  rubbing  together  of  two  steel  plates, 
which  could  not  produce  the  slightest  injury  to  the  guiding 
surface  for  the  steam.  The  steam  Is  admitted  to  the  buckets 
In  such  a  manner  that  the  wheel  is  always  in  perfect  balance, 
and  end  thrust  Is  eliminated.  The  method  of  cutting  the 
buckets  and  the  form  of  the  cutter  used  insures  a  high  degree 
of  accuracy  and  smoothness  of  finish.  The  reverse  guide 
rings  are  of  forged  steel,  having  the  buckets  milled  in  them 


similar  to  those  In  the  wheel,  as  described.  In  the  size 
shown,  four  steam  nozzles  are  Inserted  at  Intervals  between 
the  buckets.  These  nozzles  are  made  of  the  best  phosphor 
bronze  of  a  shape  to  give  the  proper  curve  for  the  degree  of 
expansion  desired.  They  are  easily  removed  from  the  revers- 
ing guide  rings  at  any  time. 

The  casing  is  so  made  that  no  packing  boxes  have  to  be 
used  on  the  shaft,  steam  tightness  being  secured  with  a  short 
"labyrinth"  or  "water"  packing.  There  is  no  contact  between 
the  rotary  and  stationary  parts  of  this  packing,  so  it  requires 
no  adjustment  and  will  wear  Indefinitely  without  leakage. 
The  bearings  are  of  self-oiling  ring  type,  with  linings  of 
phosphor  bronze.  Both  tlie  governor  and  the  regulating  valve 
are  of  great  simplicity,  and  the  form  of  the  latter  does 
away  with  all  belts,  gears  and  speed-reducing  devices.     It  is 


Fig.  7.    Cutting  the  Buckets  In  the  Runner  on  a  Vertical  Miller. 

composed  of  but  five  parts,  and  is  located  in  the  end  of  the 
outboard  bearing,  enclosed  in  a  dust-proof  case.  The  connec- 
tion between  it  and  the  throttle  valve  is  direct,  the  latter 
being  located  directly  under  the  governor. 

The  extreme  simplicity  of  the  turbine  makes  it  comparable 
to  the  blower  rather  than  to  the  engine.     The  only  attention 


Fig.  8.    Multiple  Stage  Runner,  with  Peripheral  Buckets. 

the  sturtevant  turbine  requires  when  in  continuous  operation 
is  a  weekly  filling  of  the  oil  wells  in  the  two  main  bearings. 
Since  the  whole  machine  is  enclosed  In  a  dust-proof  case.  It 
Is  absolutely  protected  from  Injury. 

Ran^e  of  Size  in  the  Single  and  Multiple  Stage  Forms. 
Turbines  of  the   form   just  described   are  made  In   powers 
ranging  from   10   to  200   H.P..   and   furnished   In   three  sizes. 
BO  far  as  their  outside  dimensions  are  concerned.     Intermedl- 
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ate  horse-power  and  speeds  range  according  to  the  arrange- 
ment of  the  nozzles  and  buckets.  In  sizes  larger  than  200 
horse-power,  two  to  four  bucliet  wheels  are  used,  the  runner 
having  a  somewhat  different  form,  as  in  Fig.  S.  where  three 
of  them  are  shown  mounted  on  a  single  shaft.  This  sarne 
runner  is  shown,  mounted  in  its  bearings,  and  placed  in  the 
lower  half  of  its  casing  in  Fig.  9.  this  machine  being  a  250- 
horse-power,  3-stage  turbine.  In  this  case  the  steam  is 
directed  from  nozzles  into  the  first  row  of  buckets  on  the  left- 
hand  wheel,  from  which  it  escapes  into  the  pockets  in  the 
reversing  guide  ring  shown  surrounding  it  in  Fig.  9.     These 


Fig.  9,     Multiple  Stage  Turbine  with  Runner  Exposed. 

direct  it  into  the  second  row  on  the  same  wheel,  from  which 
the  steam  is  led  to  the  second  wheel,  where  the  same  opera- 
tions are  repeated.  Following  as  above  through  the  third 
wheel,  it  escapes,  having  given  up  all  its  velocity  in  the 
meantime.  It  will  be  noted  that  the  buckets  are  progressively 
larger  from  the  first  to  the  third  wheel,  thus  giving  the  larger 
space  required  by  the  decreasing  velocity  of  the  steam. 

The  advantages  claimed  for  the  Sturtevant  turbine  over 
the  reciprocating  engine  for  the  same  work  are:  greater  sim- 
plicity; decreased  weight;  less  space;  greater  reliability;  less 
vibration;  decreased  cost  of  maintenance;  and  noiselessness 
of  operation.  As  compared  with  other  turbines  for  the  same 
service,  the  builders  claim  for  their  machine  greater  dur- 
ability, greater  capacity,  lower  speed,  larger  clearance,  better 
balance,  less  floor  space,  and  higher  economy. 


QUICK  ACTION  ADJUSTABLE  COLLET  CHUCK. 

This  device  is  designed  to  be  used  in  engine  lathes,  speed 
lathes,  grinding  machines,  gear  cutters,  etc.,   in   fact,   in  any 
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Quick  Action  Adjustable  Chuck  of  Wide  Range. 

machine  having  a  rotating  spindle  in  which  it  is  desired  to 
hold  work  or  tools  of  comparatively  small  diameter.  It  re- 
places a  full  set  of  draw-in  collets,  draw-in  bar  and  hand- 
wheel  on  the  lathe  at  less  than  half  the  cost. 

As  may  be  seen,  it  consists  of  a  solid  body,  slotted  to  re- 
ceive the  jaws,  which  may  be  either  plain  (as  shown  in  place 
in  the  device)  or  stepped  (as  shown  dismounted).  These  jaws 
have  tapered  outer  surfaces  to   match   the   cone   shape   inner 


surface  of  the  outer  sleeve.  This  sleeve  may  be  adjusted  for- 
ward or  back,  to  suit  the  diameter  of  the  work  to  be  held,  by 
rotating  the  knurled  nut,  threaded  to  the  rear  end  of  the  body. 
When  this  adjustment  has  been  made,  the  jaws  can  be  quickly 
opened  or  closed  by  inserting  the  pin,  shovrn  in  the  cut,  in  the 
cam  ring  located  between  the  nut  and  the  sleeve.  This  latter 
has  cam  surfaces  engaging  projections  on  the  cam  ring  in 
such  a  way  that  it  is  forced  to  move  outward  or  inward,  in 
accordance  with  the  movement  given  the  cam  ring  by  the 
operator.     All  working  surfaces  ai'e  hardened  and  ground. 

This  device  is  made  in  four  sizes:  for  bar  stock  with  plain 
jaws  from  %  to  1  inch,  or  from  to  inch  to  1%  inch;  and  with 
extra  capacity  stepped  jaws  (as  shown  in  the  cut)  to  give 
from  1  to  3  inches  or  from  ly:,  to  4  inches  capacity.  The 
chuck  is  made  with  2,  3  or  4  jaws  as  required,  and  will  also  be 
furnished  with  jaws  for  stock  of  special  shape.  Chucks  of 
the  same  design  for  larger  capacity  will  be  made  to  order. 
The  Adjustable  Collet  Co.,  Cleveland.  Ohio,  are  the  makei-s. 


THE  HILBERT  2  1-2  FOOT  RADIAL  DRILL. 

The  Hilbert  Machine  Co.,  211G  Colerain  Avenue,  Cincinnati, 
Ohio,  are  placing  on  the  m.arket  the  radial  drill  shown  in  the 
accompanying  half-tone.  This  machine  will  do  the  work  of  a 
radial  drill  of  its  capacity,  but  is  ari-anged  in  addition  to  have 
such  quick  handling  and  operating  features  as  to  allow  it  to 
do  the  work  of  the  ordinary  drill  pj'ess.     The  driving  mech- 


Hilbert  2  1-2  Foot  Radial  Drill. 

anism  consists  of  a  speed  box,  having  four  changes,  which, 
with  the  addition  of  the  back  gear  on  the  spindle,  gives  eight 
spindle  speeds.  The  back  gear  can  be  thrown  in  and  out  while 
running.  All  the  changes  in  the  speed  box  are  controlled  by 
one  lever.  The  spindle  is  made  from  high  carbon  steel,  has 
four  changes  of  feed,  an  automatic  stop,  and  a  counterbalance 
weight.  A  tapping  attachment  is  provided  for  the  head,  oper- 
ated by  a  lever  within  convenient  reach  of  the  workman.  The 
head  can  be  securely  locked  in'any  position. 

The  arm  is  of  rigid  design,  and  is  raised  and  lowered  by 
power.  For  extra  heavy  and  accurate  drilling,  a  tie-rod  ar- 
rangement is  usea  to  connect  the  outer  end  of  the  arm  to  the 
base  of  the  machine,  a  circular  slot  being  provided  in  the 
base  for  the  T-head  of  the  tie-rod.  This  may  be  seen  in  the 
cut.  The  maximum  distance  of  the  spindle  from  the  base  is 
49  inches  and  the  minimum  extension  of  the  spindle  from 
the  column  is  11  inches.  The  rail  has  a  vertical  adjustment  of 
30  inches-.  The  movement  of  the  head  on  the  arm  is  24  inches. 
The  machine  will  drill  work  on  the  base  to  the  center  of  an  82- 
inch  circle,  or  on  the  table  to  the  center  of  a  70-inch  circle. 
The  total  height  of  the  machine  is  80^4  inches,  and  the  weight 
is  2,600  pounds.  It  will  drill  2^2  inches  diameter  in  cast  iron, 
214   in  steel,  and  drive  a  2-inch  pipe  tap  in  cast  iron. 
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COCHRANE-BLY  METAL  SAWING  MACHINE. 

This  tool,  made  by  the  Cochrane-Bly  Co.,  Rochester,  N.  Y., 
Is  Unowii  as  their  No.  4  machine,  and  Is  deslRned  for  cutting 
rapidly  and  aociiralely  har  stock  in  all  sizes  up  to  6  inches 
round,  5  inches  squiue,  and  I-bcanis,  channels,  etc.,  up  to  12 
inches  wide. 

Tlie  saw  arbor  is  carried  in  a  swinging  frame,  i)ivoted  di- 
rectly below  the  axis  of  the  saw.  The  feed  Is  accomplished 
by  swinging  the  saw  Inward  about  this  pivot,  a  segment  of  a 
worm  gear  being  formed  on  the  frame  for  that  purpose,  en- 
gaged by  a  feed  worm.  This  feed  worm  Is  Itself  driven  by  a 
worm  gear  receiving  its  motion  from  a  large  cone  pulley 
belted  to  a  cone  pulley  on  the  driving  shaft,  giving  two  feeds. 
It  is  thrown  into  mesh  with  tlie  worm-wheel  segment  by  a 
hand  lever,  and  is  held  in  place  l)y  a  pawl,  which  is  thrown 
o\it  by  an  adjustable  autonuitic  stop  when  the  cut  is  finished. 

The  spindle  is  hardened  and  ground  and  fitted  into  a  solid 
bearing  on  the  carriage.  It  is  driven  by  accurately  cut  spur 
gears,  motmled  on  round  shafts,  insuring  a  high  degree  of 
durability.  The  vise  for  holding  the  work  is  adapted  for 
either  round  or  square  stock,  and  the  large  table  on  which 
it  is  mounted  may  be  used  witli  moval)le  clamps  for  making 
angular  cuts  on  structural  steel,  etc.  An  oil  pump  supplies 
the  blade  with  oil  from  the  reservoir,  and  a  large  drip  pan 
surrounding  the  bed  provides  for  chips  and   oil   drainage. 


Cold  Saw  for  Bar  Stock  and  Structural  Shapes. 

This  machine  takes  a  saw  18  inches  in  diameter  and  5/32 
inch  thick.  The  work  table  is"*!.')  x  18  inches  in  area,  with  a 
vise  having  a  capacity  for  stock  G  inches  by  12  inches.  The 
floor  space  occupied  is  30  x  43  inches,  and  the  net  weight  of 
the  machine  is   1,150  pounds. 


WESTERN  HIGH-SPEED   MULTIPLE 
SPINDLE  DRILL. 

Tliis  machine,  as  may  be  inferred  from  tlie  lialMone  shown 
herewith.  Is  l)uilt  with  massive  jiroporlions  and  strong  drive, 
lo  adaiit  it  to  the  use  of  high  speed  drills.  So  well  has  this 
been  done  that  it  will  drill  simultaneously  any  number  of 
%'-inch  holes  up  to  20,  in  a  circle,  square,  or  any  irregular 
lay-out  within  the  capacity  ot  the  head.  If  Vsinch  drills  are 
used,  1(!  of  them  may  be  driven,  or  twelve  •'Jiincb  drills. 

The  head  Is  provided  willi  both  IkiihI  ;ni<l   power  feed,  with 


quick  advance  and  return  and  automatic  stop,  there  being 
three  changes  of  feed  tor  each  of  the  spindle  speeds.  It  Is 
also  counterlialanced  by  a  weight  Inside  the  column,  through 
the  connecting  chain  shown.  In  order  to  lose  as  little  as  pos- 
sililo  of  the  power  in  transit  between  the  driving  pulley  and 
the  point  of  the  drill,  the  spindles  have  been  ju-ovided  with 
liall  thrust  bearings.  They  are  provided  with  check  nuts  at 
the  upper  end.s  lo  take  up  all  end  play,  and  run  in  bronze 
bearings   which    are   adjustable   vertically   to   compensate    for 


Heavy  Duty  Multiple  Spindle  Drill. 

varying  lengths  of  drills.     The  arms  which  carry -them  are, 
of  course,  adjustaltle  horizontally  to  any  desired  lay-out. 

All  of  the  fast  running  bearings  are  provided  with  bronze 
bushings.  The  loose  pulley  and  countershaft  bearings  are 
chamfered  to  form  reservoirs  to  hold  the  oil  for  their  auto- 
matic lubrication.  The  speed  gears  mounted  in  the  box  at 
the  top  of  the  column  are  submerged  continuously  in  a  bath  of 
oil.  The  driving  pinions  on  the  gear  box,  and  the  interme- 
diate gear  on  the  head  are  made  of  raw-hide,  thus  Insuring  a 
quiet  running  drive.  The  size  of  the  head  and  the  number  of 
the  spindles  can  be  varied  in  building  the  machine  to  order. 
In  the  size  shown  in  the  cut,  the  largest  lay-out  for  the  centers 
of  the  spindles  Is  16  x  30  inches.  The  machine  weighs,  net, 
aljout  6,800  pounds.  It  is  built  by  the  Western  Machine  Tool 
Works,  Holland,  Mich. 


NEW  BESLY  SPIRAL  DISK  GRINDER. 

Charles  H.  Uesly  &  Co.,  of  15-1 7-19-21  So.  Clinton  St.,  Chi- 
cago, 111.,  have  added  two  new  designs  to  their  line  of  spiral 
disk  grinders,  one  of  them  belt-driven  and  the  other  motor- 
driven.  The  general  arrangement  of  the  work  holding  and 
feed  mechanism  is  the  same  In  each  case.  The  motor-driven 
machine,  known  as  the  No.  41.  is  shown  In  the  cut.  This 
tool  Is  Intended  for  general  niiiiiuracturlng  purposes  on  a 
variety  of  work. 

This  machine  has  one  tilting  table  and  one  geared  level 
feed  table,  the  latter  having  T-slots  and  a  Ueyway  for  at- 
taching angle  plates  or  other  work  holders.  Tlie  disks  are 
IS   iuclies  III  diameter  and  are  driven  by  a  5   horsepower  al- 
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ternating  current  motor,  wound  for  either  two-  or  three-phase 
current  with  voltages  of  110,  220,  440,  or  550.  The  spindle, 
which  is  of  crucible  machinery  steel,  runs  at  1,800  revolutions 
per  minute.  The  journals  are  5  inches  long  and  1%  inch  In 
diameter,  running  in  boxes  of  phosphor  bronze,  lubricated  by 
the  ring  oiling  method. 

The  machine   covers  a  floor  space  of  28  x  28   inches.     The 
length  of  the  spindle  over  all  is  23%  inches.     The  height  to 


No.  41  Bealy  Disk  Grinder. 

the  center  of  the  spindle  is  40  inches.  The  net  weight  of 
the  machine  as  described,  with  two  extra  disks,  is  1,400 
pounds.  All  necessary  accessories  are  provided,  such  as  set- 
ting up  press,  cement,  lubricating  oil,  glue  pot  and  brush, 
wrenches,  etc.,  and  a  large  assortment  of  "Helmet"  spiral 
paper  and  cloth  circles. 


SPECIAL  GRINDER  FOR  PIPE  THREADING 
DIES  AND  CUTTER  DISKS. 

This  device  has  been  built  to  fill  a  need  found  by  the  makers, 
the  Murchey  Machine  &  Tool  Co.,  Detroit,  Mich.,  for  grinding 
the  tools  used  in  pipe  cutting  and  threading  machinery. 

The  grinder  shown  in  the  cut  is  particularly  useful  for 
grinding  the  disks  used  in  rotary  pipe  cutters,  and  the  chasers 
used  in  pipe  threading  machines.     In  the  illustration,  a  cutter 


Grinder  SpeciaUy  Designed  for  Sharpening  Thread  Chasers  and  Cutting  RoUs. 

disk  is  shown  in  position  for  grinding  on  the  left-hand  side 
of  the  machine.  It  is  fed  against  the  side  of  the  cup  emery 
wheel  by  the  movement  of  the  lower  screw  of  the  fixture.  The 
upper  crank  is  then  used  to  revolve  the  roller  until  its  edge 
has  been  brought  to  the  proper  degree  of  sharpness.  The  fix- 
ture is  then  swung  around  out  of  the  way,  the  emery  wheel 
removed,  and  replaced  with  a  felt  wheel  coated  with  emery. 


This  gives  a  fine  finish,  and  is  said  to  increase  the  strength 
of  the  cutting  edge. 

The  chasers  are  ground  on  special  cone-shaped  wheels  shown 
in  place  at  the  right-hand  end  of  the  spindle.  They  are  held 
in  a  suitable  holder  having  stops  to  locate  it  squarely,  and- 
at  the  right  position  in  relation  to  the  grinding  wheel.  The 
purpose  of  the  cone-shaped  emery  wheel  is  to  grind  the  throat 
of  the  chasers  to  the  required  diameter  to  agree  with  the 
diameter  of  the  pipe  or  hole  it  is  to  thread.  After  the  throats 
of  the  chasers  have  been  ground,  the  holder  in  which  they 
are  mounted  is  removed  to  the  lower  slide,  where  the  face 
of  the  thread  is  sharpened  by  passing  it  under  the  small  emery 
wheel  in  back  of  the  cone  wheel.  These  operations  are  all 
done  quicldy  without  removing  the  individual  chaser  from  the 
holder.  Suitable  adjustments  are  provided  to  compensate  for 
the  wear  of  the  wheels.  An  emery  dresser  is  furnished  at- 
.tached  to  a  moving  slide,  to  dress  the  cone-shaped  wheel  to 
the  proper  angle. 


VARIABLE  STROKE   QUICK  RETURN 
HACK-SAW. 

It  is  generally  rather  difficult  to  say  anything  of  startling 
interest  in  describing  a  new  hack-saw.  The  movements  in- 
volved are  so  simple  that  no  great  scope  is  allowed  the  de- 
signer for  the  exercise  of  ingenuity  in  design.  In  the  ma- 
chine shown  in  the  cut,  however,  two  features  are  added  which 
we  have  not  seen  before  applied  to  this  machine  tool. 

One  of  the  novelties  of  the  machine  lies  in  the  mechanism 
by  which  the  saw  is  reciprocated.  The  crankpin  block  C  en- 
ters the  groove  of  slotted  link  A,  which  is  pivoted  to  bell 
crank  arm'B  at  the  bottom  as  shown.  The  other  end  of  this 
arm  is  connected  to  a  rod  F,  running  back  under  the  machine 


Mnchinfrij.S.Y. 
Variable  Stroke  Quick  Return  Hack-saw. 

to  a  connection  with  the  front  vise  jaw.  By  this  means  the 
whole  link  is  bodily  raised  or  lowered  with  the  closing  or 
opening  of  the  vise.  To  the  side  of  link  A  is  pivoted  the  con- 
necting rod  by  which  the  saw  is  driven.  By  following  the 
action  of  the  mechanism  through,  it  will  be  seen  that  when  the 
jaws  are  adjusted  for  a  large  piece  of  stock,  the  stroke  will 
be  shortened  to  correspond,  and  when  a  small  piece  of  stock 
is  in  place,  the  stroke  is  lengthened  to  the  proper  degree,  so 
that  the  full  length  of  the  saw  blade  is  always  in  use,  without 
any  danger  of  the  saw  frame  striking  the  vise  jaws. 

The  arrangement  of  slotted  link  A  pivoted  in  B,  and  crank 
pin  0,  forms  a  quick  return  motion  which  gives  the  saw  a 
back  stroke  occupying  only  about  one-third  of  the  time  taken 
by  the  cutting  movement.  This  is  owing  to  the  fact  that  the 
crankpin  is  at  the  lower  end  of  its  travel  nearest  the  fulcrum 
when  the  saw  is  returned,  so  that  the  motion  Is  very  rapid. 
The  quick  return  movement  is  a  valuable  feature.  In  fact  it 
allows  about  ten  strokes  more  per  minute  than  would  other- 
wise be  the  case,  without  increasing  the  cutting  speed. 

An  automatic  device  is  furnished  for  stopping  the  machine 
when  the  stock  has  been  cut  in  two.  A  friction  drive  is  used 
which  is  disconnected  at  H  by  the  dropping  of  the  saw  carrier 
and  the  arm.  The  saw  carrier  slides  in  babbitted  bearings  on 
the  machined  rectangular  surface  of  the  arm  E.  This  gives 
a  guiding  surface  which  will  wear  for  a  long  time  without 
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bet'oiiiliig  worn  or  roughed  up.  The  makers  of  this  machine, 
E.  C.  Atkins  &  Co.,  Indianapolis,  Ind.,  furnish  it  In  three  sizes, 
to  cut  stock  4x4  Inches,  5x6  Inches,  and  8x8  Inches. 


DAVIS  TURRET  LATHE  FOR  BORING,  FORMING 
AND  TURNING. 

This  tool,  built  by  the  W.  P.  Davis  Machine  Co.,  Rochester, 
N.  Y.,  will  be  found  useful  for  work  done  In  the  large  quanti- 
ties required  for  the  making  of  duplicate  parts  for  Interchange- 
able manufacture.  Six^or  more  operations  may  be  performed 
on  a  piece  without  removing  It  from  the  chuck. 

As  may  be  seen  from  the  half-tone,  the  lathe  has  an  un- 
usually strong  and  massive  hed,  with  the  head-stock  cast  in 
one  piece  with  it.  The  spindle  is  driven  directly,  or  through 
a  quick  acting  triple  back  gear  mechanism,  from  a  4-step  cone. 
The  front  spindle  bearing  is  4^4  Inches  In  diameter  and  7 
inches  long;  the  hole  through  the  spindle  is  2  inches  in  diam- 
eter. The  cone  pulley  has  steps  of 
suitable  width  for  a  4-inch  belt.  The 
back  gear  arrangement  provides  for 
a  friction  drive  for  connecting  the 
cone  directly  with  the  spindle,  and  a 
positive  clutch  drive  for  engaging 
the  back  gears.  The  triple  gear  con- 
nection provided  is  not  shown 
plainly  in  the  cut,  owing  to  the  fact 
that  the  faceplate  gears  are  covered 
with  a  guard.  With  the  2-speed 
countershaft  provided,  this  gives  24 
speeds  to  the  spindle. 

The  feed  connections  for  the  car- 
riage and  turret  slide  are  located 
inside  the  bed.  A  shaft  is  carried  in 
the  head-stock,  connected  with  the 
spindle  through  the  gearing  shown 
at  the  left-hand  end  of  the  machine. 
A  sliding  key  may  be  shifted  by 
means  of  the  lever  shown  at  the  end 
of  the  head-stock  to  give  two  changes 
of  speed.  The  lever  shown  beneath 
the  large  step  of  the  cone  operates  a 
sliding  key  controlling  three  speed 
changes  given  by  a  cone  of  gears  be- 
neath the  main  bearing.  Six  changes 
In  all  are  thus  provided  for.  The 
feed  rod  runs  through  the  center  of 
the  machine  to  change  gearing  at 
the  rear  end  of  the  bed,  which  may 

be  set  to  give  threads  from  2  to  32  per  inch,  with  the  gears 
provided.  These  gears  connect  the  central  shaft  with 
the  splined  leadscrew  at  the  front  of  the  machine.  Either  a 
screw  feed  or  a  rod  feed  may  be  used,  for  either  the  carriage 
or   turret   slide.     The   movement   of   the    screw    feed,  or   rod 


passed  entirely  through  It.  The  separate  stops  provided  In 
the  bod  for  each  of  the  six  faces  of  the  turret  act  automatic- 
ally, so  that  the  feed  may  be  tripped  at  any  desired  point.  The 
carriage,  which  may  be  operated  Independently  of  the  turret 
slide,  has  a  4-sIded  turret  for  carrying  tools,  which  may  thus 
be  used  for  either  turning,  forming  or  facing.  Separate  stops 
for  each  face  are  provided  on  the  rotating  stop  carrier  on  the 
front  of  the  bed  beneath  the  head  stock. 

This  machine  is  regularly  provided  with  a  special  heavy  4- 
jawed  independent  chuck,  and  with  a  friction  countershaft 
having  self-oiling  pulleys  lined  with  bronze  bushings.  The 
machine  swings  26  Inches,  and  its  net  weight  Is  7,000  pounds. 


PERRACUTB  PRESS  FOR  HEAVY  CUTTING. 

Tlie  heavy  cutting  press  shown  in  the  accompanying  half- 
tone was  built  by  the  Ferracute  Machine  Co.,  of  Brldgeton, 
N.  J.,  from  designs  of  Mr.  Oberlln  Smith,  president  and  me- 
chanical engineer  of  the  company.     This  machine  Is  used  for 


Turret  Latho  of  Rl^ld  Design. 

feed  Is  reversed  by  bevel  gears  and  clutches  operated  by  the- 
lever  shown  projecting  from  beneath  the  bed  at  the  right  of 
the  apron.    A  later  design  provides  for  a  foot  treadle  to  con- 
trol this  movement  at  the  front  of  the  machine. 
The  turret  has  an  open  center,  so  that  a  mandrel  can  be 
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Cutting  Press  of  Great  Capacity. 

cutting  shoe  sole  blanks  from  the  largest  and  heaviest  sole 
leather  hides,  32  soles  being  cut  at  each  stroke  of  the  press. 
As  It  is  run  from  20  to  30  strokes  per  minute,  the  great 
capacity  of  the  machine  is  apparent.  It  has  a  width  of  7  feet 
between  the  columns,  and  a  depth  in  tlie  center  of  the  ram  to 
the  throat  of  3  feet,  so  it  is  adapted  for 
work'  of  large  area. 

The  columns  are  weU  proportioned  and 
calculated  to  withstand  all  ordinary 
stresses,  the  tie-rods  at  the  front  of  the 
press  being  used  only  for  exceptional 
work,  where  extra  stiffness  is  required. 
The  press  is  capable  of  safely  exerting  a 
pressure  of  84  tons.  All  machines  of  this 
type  now  being  built  by  the  Ferracute 
Machine  Co.  are  fitted  with  a  multiple- 
disk  friction  clutch  of  new  design,  the  re- 
sult of  much  study  and  experience. 

The  dimensions  of  the  press  are  as  fol- 
lows:    Height,  bed  to  ram  when  up,  14 '/j 
Inches;    stroke   of   ram,    2   Inches;    adjust- 
ment of  ram,  3  Inches;  fly-wheel,  40  Inches 
diameter     and     7     Inches     face,     weighing 
about   1.100   pounds.     The   total   height   Is 
9  feet.    The  floor  space  occupied  is  lli,^,  feet  right  to  left,  and 
8   feet   front  to  back.     The   total   weight  of  this   machine   Is 
about  20  tons. 

The  design  of  the  press  can  bo  adnpted.  of  course,  to  any  line 
of  manufacture  requiring  the  cutting  of  heavy  sheet  material. 
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GOULD  &  BBERHARDT  GEAR  HOBBING 
MACHINE. 
The  accompanying  half-tone  and  line  cut  illustrate  a  new 
machine  designed  by  Gould  &  Eberhardt,  Newark,  N.  J.,  for 
cutting  spur,  spiral  and  worm  gears  by  the  hob-generating 
process.  In  this  process  a  hob  is  employed  whose  teeth  have 
a  normal  section  corresponding  in  outline  to  the  rack  of  the 
interchangeable  series  of  the  gears  which  are  to  be  cut.  This 
hob  is  mounted  In  a  swiveling  head  on  a  slide  which  can  be 
fed  downward  along  the  face  of  the  column  of  the  machine. 
In  cutting  spur  gears,  the  spindle  is  inclined  to  the  same 
angle  as  that  made  by  the  teeth  of  the  hob  on  the  pitch 
line.  This  presents  the  normal  section  of  the  hob  squarely 
with  the  axis  of  the  blank  to  be  cut,  with  the  outline  of  the 
interchangeable  rack,  as  previously  described.  The  hob  being 
set  to  the  proper  depth,  and  being  connected  with  the  blank 
by  change  gearing  so  as  to  give  the  proper  speed  ratio 
between  the  two,  the  hob  and  the  work  are  rotated  together, 
and  the  former  is  fed  gradually  down  through  the  latter. 
When  the  hob  has  passed  entirely  through  the  work,  the  teeth 


Pig.  1.    Automatic  Gear  Hobbingr  Machine  for  Spur,  Spiral  and  Worm  Gearing, 

Will  be  all  cut,  of  the' required  number,  shape  and  depth.  It 
will  be  seen  that  the  continued  rotation  of  the  hob  with  its 
worm-like  series  of  teeth,  as  it  is  gradually  ted  down  through 
the  work,  generatea  the  proper  shape  of  teeth  in  the  gear,  the 
same  as  would  be  accomplished  by  meshing  a  rack  of  similar 
shape  with  a  blank  of  some  plastic  substance  like  wax  or  clay. 

The  Spindle  and  'Work  Table  Driving  Mechanism. 

The  mechanism  by  which  this  is  accomplished  will  now  be 
described.  In  Figs.  2  and  3,  A  is  the  four-step  driving  cone. 
This  is  geared  through  a  reversing  mechanism  (comprising 
the  usual  set  of  bevel  gears  and  toothed  clutches)  to  the 
vertical  shaft  which  transmits  the  motion  to  the  cutter  head. 
Handle  B  operates  the  reversing  clutch  and  gives  the  desired 
direction  to  the  spindle  D.  A  splined  bevel  gear  carried  by 
the  head,  and  moving  with  it  on  the  vertical  shaft,  acts  in 
turn  on  a  train  of  gears,  and  drives  the  spindle.  As  stated 
the  hob  is  carried  by  a  head  E,  which  can  be  swiveled  on 
the  slide  to  any  desired  angle,  the  arrangement  of  the  driving 
gears  being  such  as  to  permit  this.  The  hob  can  be  adjusted 
endwise  to  bring  any  portion  of  its  length  central  with  the 
work,  so  that  the  wear  may  be  evenly  distributed  along  its 
cutting  face. 

The  driving  shaft,  on  which  the  cone  pulley  is  keyed,  is 


continued  to  the  gear  casing  shown  in  front  of  Fig.  1,  where 
it  is  made  to  drive  the  lower  shaft  running  to  the  change 
gears  back  of  the  column.  These  change  gears  connect  the 
Spindle  movement  with  a  long  shaft  running  along  the  front 
of  the  bed  as  shown,  and  geared  to  a  worm,  driving  what  may 
be  called  the  ''index"  wheel  of  the  work  table  F,  although, 
strictly  speaking,  there  is  no  "indexing"  in  this  form  of 
machine.  These  change  gears  are  the  ones  which  are  set  to 
give  the  proper  ratio  of  movement  between  the  hob  and  the 
work.  If,  for  instance,  the  hob  is  double  threaded,  and  the 
gear  is  to  have  84  teeth,  the  ratio  of'movement  between  the 
hob  and  the  work  would  be  84:2^42:1,  and  the  proper 
change  gears  for  giving  this  ratio  will  be  put  in  place. 

Near  the  left-hand  support  of  the  long  shaft  driving  the 
index  worm  in  Fig.  1,  will  be  seen  a  vertical  handle  operating 
a  pair  of  tumbler  gears,  meshing  with  a  larger  gear  almost 
concealed  ip  the  frame  of  the  machine.  This  larger  gear 
drives  the  feed  mechanism,  and  the  handle  serves  to  reverse 
it  for  feeding  in  either  direction.  At  the  back  of  the  column, 
not  plainly  seen  in  either  of  the  cuts,  change  gears  are  pro- 
vided for  varying  the  feed,  which  is  ap- 
plied to  cutter  slide  C  by  a  vertical  screw 
O,  running  the  length  of  the  column  and 
terminating  in  the  horizontal  hand-wheel 
shown  at  the  top.  The  slide  is  carefully 
counterweighted  as  shown,  so  that  the  only 
strain  put  on  the  feed  mechanism  is  that 
due  to  the  pressure  of  the  cut.  The  feed 
screw  is  arranged  to  pull  the  slide  when 
feeding,  instead  of  pushing  it,  so  that  it  is 
not  at  any  time  in  the  condition  of  a  long 
slender  column  supporting  a  heavy  load. 
This  provision  is  markedly  effectual  in  giv- 
ing steadiness  of  action. 

The  gear  casing  with  the  vertical  handle 
shown  at  the  front  of  the  machine  in  Fig. 
1  provides  a  rapid  traverse  of  the  cutter 
head  either  upward  or  downward,  as  de- 
sired, and  in  accordance  with  the  move- 
ment given  to  the  handle.  This  rapid 
movement  is  directly  connected  to  the  driv- 
ing shaft.  At  the  rear  of  the  machine  is 
a  vertical  rod  carrying  an  adjustable  dog 
H  which  is  struck  by  an  arm  on  the  sad- 
dle at  the  completion  of  the  working  travel 
of  the  cutter  slide.  This  throws  out  the 
automatic  feed. 

The  work  table  F  is  directly  connected 
with  the  index  worm-wheel  instead  of  hav- 
ing the  latter  below  the  bed,  as  was  usual 
in  previous  machines  of  this  type.  A 
double  bearing  is  provided  for  the  table 
and  the  gear,  the  latter  being  located  centrally  and 
supported  near  its  rim,  while  the  table  itself  has  a  sec- 
ond bearing  under  its  outer  periphery  and  directly  be- 
low the  work.  This  insures  a  rigid  support  to  the  gear 
blank.  The  cutter  arbors  are  forced  into  place  or  with- 
drawn from  their  tapered  seats  by  a  differential  screw 
arrangement,  which  does  away  with  the  necessity  for  driving 
them  out  from  beneath.  The  table  is  supplied  with  a  central 
aperture,  so  that  pinions  with  long  hubs  can  be  inserted  and 
held  with  suitable  chucks.  The  chip  guard  is  stationary  and 
does  not  rotate  with  the  table.  By  this  means  the  carrying 
of  the  chips  around  the  whole  periphery  of  the  work  table  is 
avoided.  They  are  dischai'ged.  instead,  into  an  opening  in  the 
bed  directly  beneath  the  cutting  point.  As  in  the  regular 
automatic  gear  cutters  made  by  this  firm,  the  index  worm  is 
arranged  to  be  thrown  out  of  mesh  with  the  worm-wheel, 
when  so  desired,  so  that  the  work  may  be  rotated  freely,  as 
well  as  allowing  the  wear  to  be  taken  up.  A  fine  adjustment 
of  the  worm  is  also  provided,  which  is  useful  in  setting  gears 
accurately  with  the  hob  for  recutting.  The  speed  ratio 
between  the  worm  and  the  worm-wheel  is  60  to  1.  This  gives 
a  strong  and  durable  drive  under  the  pressure  to  which  the 
gearing  is  subjected  when  cutting,  and  does  not  require  a  high 
rate  of  speed  when  cutting  small  pinions. 
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Provisions  for  Hobblng  Worm-wheels. 
The  machine,  as  so  far  described,  will  be  seen  to  be  adapted 
to  the  cutting  of  spur  gears.  To  the  machine  as  described, 
certain  additions  have  to  be  made  to  adapt  it  to  the  cut- 
ting of  s|iiral  and  worm  gears.  In  cutting  worm  gears,  for 
instance,  the  hob  is  fixed  In  the  same  position  that  the  worm 
will  occupy  with  relation  to  tlie  finished  wheel,  and  the  hob 
and  blanlv  are  rotated  tog*  ther  with  the  same  ratio  that  the 
worm  and  wheel  will  have.  This  ratio  is  obtained  In  the 
same  way  as  in  the  case  of  spur  gear  cutting,  by  using  the 
proper  change  gears.  The  additional  mechanism  required  Is 
for  feeding  work  table  F  along  the  bed  toward  the  hob.  For 
tliis  purpose,  the  screw  by  which  the  table  is  adjusted  on  the 
bed  is  provided  with  a  worm-wheel  driven  by  a  drop  worm, 
both  being  concealed  in  casing  J.  This  worm  is  connected  by 
bevel  gears  with  a  shaft  running  back  to  the  feeding  mech- 
anism at  the  column  end  of  the  bed.  A  stop  rod  K,  see  Fig.  3, 
is  provided  witli  an  adjustable  dog  which  is  engaged  by  the 
work  slide  when  the  desired  depth  of  cut  has  been  reached. 
This  releases  the  drop-worm  and  stops  the  feed.  Scale  L 
is  read  by  a  vernier  carried  by  .the  work  table,  and  serves  to 
give  accurately  the  center  distance  between  the  work  spindle 
and  the  hob  spindle.     This  is  useful  in  setting  for  spur  and 


swung  around  to  the  other  side,  above  llie  horizontal,  through 
an  angle  of  180  degrees.  With  this  arrangement,  the  driv- 
ing gear  is  always  above  the  center  line  of  the  head,  so 
that  less  clearance  Is  required  below  the  work.  This  means 
that  the  blanks  can  be  held  down  closer  to  the  table,  giving 
less  overhang  and  greater  rigidity. 

Rigidity  In  Design. 

This  matter  of  rigidity  is  of  special  importance  In  a  machine 
working  on  this  ininciple.  The  number  of  teeth  at  work  at 
a  given  Instant  is  much  greater  than  is  the  case  with  a  disk 
cutter  in  an  ordinary  automatic  machine.  This  means  that 
the  pressure  of  the  cut  Is  much  greater,  with  a  correspond- 
ing increase  of  the  strain  on  the  machine.  Under  these  cir- 
cumstances, the  number  of  joints  between  the  cutter,  spindle, 
and  worlc  must  be  reduced  to  a  minimum,  and  the  amount  of 
overhang,  as  well,  must  be  looked  out  for.  In  the  present 
machines,  for  instance,  the  column  is  cast  solid  with  the 
bed.  The  cutter  is  brought  as  near  the  face  of  the  column 
as  is  possible  with  the  various  adjustments  required.  Mention 
has  been  made  of  the  support  afforded  to  the  work  table  imme- 
diately beneath  its  outer  rim,  and  above  the  worm  gear  by 
which  it  is  driven.     In  addition  to  this,  an  outboard  support 
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Figs.  2  and  3.    End  and  Side  Elevation  of  the  Gould  &l  Eberhardt  Gear  Hobbingr  Machine. 


spiral  gears  as  well  as  for  worm  gears.  When  cutting  worm- 
wheels  by  this  method,  it  is  obvious  that  preliminary  nicking 
of  the  blank  is  not  necessary,  though  it  may  sometimes  be 
advisable. 

The  Spiral  Cutting  Mechanism. 

For  cutting  spiral  gears  additional  mechanism  has  to  be 
introduced.  In  this  operation,  the  head  is  set  so  as  to  bring 
the  teeth  of  the  hob  at  the  same  angle  as  the  teeth  which  are 
to  lie  cnt  on  the  work.  A  movement  of  the  work  relative  to 
the  hob,  or  vice  versa,  is  needed,  such  as  would  have  to  be 
given  were  the  rotation  of  the  spindle  stopped,  and  the  hob 
moved  down  through  the  work.  It  will  be  seen  that  in  this 
case,  owing  to  the  inclination  of  the  teeth  of  the  work,  if  the 
teeth  are  to  clear  those  of  the  hob,  either  the  work  or  the 
hob  would  have  to  be  rotated  or  shifted  sideways.  The  mech- 
anism for  taking  care  of  this  requirement  is  not  plainly 
shown  in  any  of  the  cuts,  as  it  is  located  at  the  column  end 
of  the  bed.  It  Is  controlled  by  a  train  of  change  gearing, 
which  is  set  to  agree  with  the  lead  of  the  spiral  being  cut. 
With  iiroper  change  gears  for  the  lead  and  for  the  ratio 
lietwcen  the  hob  and  the  wheel,  the  machine  may  be  set  to 
work  cutting  a  bank  of  spiral  gears  as  in  Fig.  1,  and  will 
niako  a  continuous  operation  of  It,  the  same  as  when  cutting 
spur  gears. 

All  the  various  movements  entering  Into  this  operation  may 
be  reversed  at  will,  to  accommodate  right-  and  left-hand 
BiilralB,  etc.     In  addition   to  this,  the  cutter  head  E  may  be 


is  provided  for  the  upper  end  of  the  work  arbor.  As  shown,, 
this  support  consists  of  an  arm  M,  carried  at  the  upper 
extremity  of  a  vertical  post  N,  which  is  seated  in  a  base 
clamped  to  the  ways  on  the  top  of  the  bed.  This  base  may  be 
fastened  by  a  through  bolt  to  the  work  slide,  so  that  it  is 
adjusted  in  and  out  with  it. 

Development  and  Scope  of  the  Hobbing  Process. 
This  process  of  cutting  spur  and  spiral  gears  with  a  hob  is 
not  a  new  one,  as  it  has  been  done  since  about  1850  In  vari- 
ous ways,  and  by  different  people  in  Great  Britain  and  conti- 
nental Europe.  The  first  step  taken  in  this  country  of  which 
we  have  any  record,  was  the  taking  out  of  a  patent  by 
Mr.  Geo.  B.  Grant,  about  eighteen  years  ago.  This  one  as 
well  as  a  number  of  others  relating  to  this  art  have  been 
acquired,  or  have  been  taken  out,  by  Messrs.  Gould  &  Eber- 
hardt. In  spite  of  the  comparative  oldness  of  the  Idea,  how- 
ever. It  Is  only  within  the  past  four  or  five  years  that  It  has 
been  applied  commercially.  Barring  the  Grant-Lees  machine, 
described  In  the  October,  1007,  Issue  of  Machinery,  there 
have  been  but  two  or  three  isolated  cases  of  machines  acting 
on  this  principle,  none  of  them  built  for  the  trade.  A  num- 
ber of  considerations  have  stood  In  the  way  of  the  develop- 
ment of  the  idea.  Perhaps  the  most  Important  was  the  gen- 
eral satisfaction  with  the  work  of  the  automatic  machine 
using  a  rotary  disk  cutter.  Another  factor  was  the  necessity 
In  the  hobbing  machines  for  unusual  rigidity,  only  made  pos- 
sible   with    modern    knowledge    of    machine    tool   designing. 
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The  development  of  the  bobbing  machine  has  also  been  seri- 
ously hampered  by  a  difficulty  in  giving  the  proper  shape  to 
the  teeth  of  the  hobs.  It  has  been  found  by  experience  that 
what  would  seem  to  be  the  theoretically  correct  tooth  will 
not  produce  correctly  shaped  and  noiselessly  running  gears 
under  ordinary  conditions.  It  is  commonly  found,  for  instance, 
that  the  teeth  of  such  gears  are  unsymmetrical,  even  though 
the  hob  with  which  they  are  cut  appears. to  conform  in  all 
particulars  with  the  rack  tooth  which  it  is  supposed  to  repre- 
sent. The  builders  of  this  machine  have  investigated  the  mat- 
ter thoroughly,  and  have  arrived  at  a  method  of  forming  the 
hob  which  produces  in  the  gear  a  tooth  of  the  required  shape. 
This  feature  has  been  covered  by  domestic  and  foreign  patents. 

A  strong  factor  tending  to  develop  the  bobbing  machine 
in  the  past  few  years  has  been  an  increased  appreciation  of 
the  merits  of  the  "twisted-tooth"  or  "herring-bone"  spur  gear, 
for  high  speeds  and  smooth  action.  A  largely  increased  use 
o(  this  form  of  gearing  has  awaited  a  convenient  means  of 
manufacturing  it.  The  making  of  helical  gears  in  the  uni- 
versal milling  machine  is  a  comparatively  slow  and  costly 
process.  Numerous  attempts  have  been  made  to  manufacture 
them  in  better  ways — such,  for  instance,  as  by  making  an 
automatic  gear  cutter,  following  the  lines  which  have  proved 
so  successful  for  plain  spur  gearing.  This  involved  the  addi- 
tion of  a  differential  gear  mechanism  to  the  indexing  parts 
(somewhat  similar  to  that  required  on  the  bobbing  machine), 
and  in  addition  some  device  for  dropping  the  cutter  away 
from  the  cut  on  the  backward  or  quick  return  movement,  to 
prevent  the  cutting  edge  from  striking  on  the  finished  sides 
of  the  tooth  spaces.  These  conditions  so  complicated  the 
already  somewhat  complicated  machine  as  to  render  its  com- 
mercial success  doubtful.  In  addition  to  this,  it  involved  the 
Introduction  of  a  number  of  joints,  which  tended  to  reduce 
the  capacity  of  the  machine  for  taking  heavy  cuts.  A  com- 
paratively simple  bobbing  machine,  however,  will  cut  spiral 
gears  as  readily  as  spur  gears,  and  seems  to  be  the  correct 
solution  for  this  problem. 

When  it  comes  to  the  matter  of  cutting  spur  gears.  Its  field 
has  not  yet  been  definitely  determined.  In  some  work  it 
appears  to  have  certain  advantages  over  the  usual  type  of 
automatic  gear-cutting  machine,  while  in  other  cases  it  falls 
behind.  It  will  doubtless  require  continued  use,  with  a 
variety  of  work,  and  for  a  considerable  length  of  time,  to 
determine  just  what  cases  are  best  suited  for  the  bobbing 
machine,  and  what  for  the  machine  with  the  rotating  disk 
cutter.  It  is  not  probable  that  in  the  future  either  of  them 
will  occupy  the  field  to  the  exclusion  of  the  other. 

This  machine  will  cut  gears  24  inches  diameter  and  10  inches 
face.    A  larger  and  smaller  size  are  in  preparation. 


HOEPER  PIPE-THREADING  DIE  STOCK. 

This  device,  made  by  the  Hoefer  Mfg.  Co.,  corner  Chicago 
and  Jackson  Sts.,  Freeport,  111.,  is  believed  by  its  makers  to 
solve  all  the  difficulties  connected  with  the  operation  of  die 
stocks  of  ordinary  construction.  It  is  so  arranged  as  to 
require  but  one  set  of  chasers  for  a  given  pitch  over  a  wide 
range  of  diameter.     In  addition  to  this,  a  thread  may  be  cut 


Improved  Die  Stock  for  Pipe  Threading. 

with  this  tool  with  a  great  deal  less  exertion  than  is  ordi- 
narily required.  The  reasons  for  this  will  be  understood  from 
an  examination  of  the  cut  and  the  following  description. 

The  chasers  are  very  narrow  instead  of  being  wide  and  cov- 
ering several  threads.  After  starting  them  onto  the  end  of  a 
pipe,  they  are  automatically  withdrawn  as  the  cut  proceeds, 
giving  the  required  taper.  Owing  to  their  narrowness,  the 
great  friction  met  with  in  the  wide  chasers  of  other  dies  is 


obviated,  and  the  cutting  is  comparatively  easy.  The  first 
three  chasers  divide  the  cut  evenly  between  them,  while  the 
fourth  takes  a  thin  shaving  cut,  leaving  a  smooth  thread 
similar   to   that   which   would   be   produced   in   a   lathe. 

The  No.  8  size,  shown  herewith,  is  instantly  adjustable  from 
1  to  2  inches  in  diameter.  The  dies  can  be  set  to  the  desired 
size  by  shifting  a  plate  on  the  stock.  This  plate  is  then 
firmly  clamped  by  a  thumb  screw  which  cannot  slip,  after 
which  the  stock  is  ready  for  immediate  use.  By  simply 
relieving  the  dies,  the  tool  can  be  taken  off  the  work  without 
fear  of  injuring  the  cutting  edges  of  the  chasers. 


MULTIPLE  TOOL  BORING  HEAD. 
This  tool,   made  by  Melvin  &  Hamaker,  of  Meadville,   Pa., 
embodies   a    number    of    novelties    in    its    construction.      Six 
blades,  presenting  six  cutting  edges,  are  used;   and  owing  to 


Fig.  1.    Melvin-Hamaker  Adjustable  Boring  Head. 

the  triangular  shape  of  these  blades,  they  may  be  reset  in 
different  positions  to  give  new  cutting  edges  when  the  old 
ones  are  worn.  The  tool  is  made  in  either  of  two  styles,  with 
blades  adjustable  for  diameter,  or  fixed. 

The  blades  are  formed  from  steel  having  an  equilateral  tri- 
angular section,  and  are  seated  in  grooves  of  corresponding 
shape  in  the  body  of  the  tool,  which  presents  them  to  the 
work  at  the  required  cutting  angle  and  with  the  required 
clearance.  When  one  cutting  edge  is  dull,  the  blade  may  be 
turned  in  its  seat  to  present  a  new  one.  Three  cutting  edges 
are  thus  provided  for  each  end  of  the  tool,  so  that  reversing 
it  gives  six  cuttmg  edges  in  all  at  one  grinding.  When  the 
point  of  the  tool  is  rounded  to  give  a  smooth  finishing  cut, 
four  positions  are  provided  for. 


Pig.  2.    Section  of  Adjustable  Head,  showing  Construction. 

The  adjustable  form  of  the  tool  is  shown  in  cross  section  in 
Fig.  2.  The  bottoms  of  the  blades  seat  against  the  correspond- 
ing faces  of  a  cam.  This  cam  is  rotated  by  teeth  on  its 
left  side,  engaging  with  an  adjusting  pinion,  operated  by 
a  screw  driver  slot  in  its  upper  end.  A  nut,  threaded  to 
the  front  of  the  shank,  has  to  be  loosened  to  make  this  ad- 
justment, and  is  tightened  down  again  after  the  required 
size  has  been  reached,  as  determined  by  calipering  over  the 
outside  diameter  of  the  blades.  This  adjustment  is  furnished 
in  the  shell  form  of  the  boring  head  in  sizes  above  6  inches, 
and  in  the  solid  or  machine  type  of  head  In  sizes  above  4 
inches  in  diameter. 


November,    1907. 


MACHINERY. 


193 


WELLS  CHUCKING  LATHE. 

This  chucliiiig  lathe  is  one  of  a  line  of  turret  machines 
which  F.  K.  Wells  &  Son  Co.,  of  Greenfield,  Mass.,  has  re- 
cently designed.  Like  the  other  machines  of  the  line,  the 
head -stock  and  bed  are  cast  In  one  piece,  this  being  a  dis- 
tinctive feature  of  the  machines  made  by  this  Arm.  This 
chucking  lathe  Is  Intended  for  doing  the  machine  work  on 
small  brass  and  Iron  castings,  being  adapted  for  doing  work 


Simple  and  Inexpensive  Chucking  Lathe. 

•which  is  generally  done  on  much  more  expensive  machines. 
The  lathe  is  ordinarily  furnished  with  a  4-hole  hand-operated 
turret,  but  either  a  4-hole  or  6-hole  automatic  turret  can  be 
furnished  if  desired.  Any  kind  of  a  2-jaw  scroll  or  geared 
chuck  can  be  used,  and  if  the  customers  work  requires  it.  a 
3-step  cone  for  a  2-inch  belt,  or  a  2-step  cone  for  a  3-inch 
belt  can  be  furnished  in  place  of  the  4-step  cone  shown.  The 
bed  is  made  in  3V4,  4  and  5  foot  lengths. 


DOWN-FEED  FOR  STOCKBRIDGE  SHAPBR. 

The  advantage  of  the   automatic   down-feed  on   the  shaper 
for  work   for  which   it   can   be   used,   is  obvious.     It   enables 


it  Is  capable  of  standing  safely,  at  each  stroke.  With  hand 
feed,  this  latter  requirement  is  especially  not  met,  since  the 
amount  which  the  handle  Is  turned  Is  bound  to  vary  more  or 
less  with  each  stroke. 

The  attachment  is  shown  applied  to  the  machine  in  Fig.  1, 
and  separated  from  it  in  Fig.  2.  An  adjustable  dog  A,  Is 
mounted  in  a  T-slot  on  the  upper  surface  of  the  holding-down 
gib  for  the  right  side  of  the  ram.  This  dog  engages  with  the 
lever  B  on  the  ram  at  the  end  of  the  return  stroke,  giving  B 
a  greater  or  less  movement  depending  on  the  position  In  the 
slot  at  which  dog  A  has  been  clamped.  If,  by  mistake,  it 
has  been  set  too  far  toward  the  front,  so  that  the  backward 
movement  carries  lever  B  entirely  over  it,  no  harm  results 
on  the  forward  movement,  owing  to  the  fact  that  the  acting 
portion  of  the  dog  is  formed  by  a  catch,  pivoted  and  held  In 
Iiosition  by  a  spring.  As  the  lever  is  going  back  over  It 
under  the  circumstances  just  described,  it  is  forced  to  one 
side,  snapping  back  into  place  again  ready  for  action  as  soon 
as  the  ram  again  returns. 


Pig.  2.    Mechanism  of  the  Automatic  Do^rn-feed. 

Lever  B,  which  receives  an  adjustable  swinging  motion  by 
the  means  just  described,  is  keyed  to  a  short  shaft  having  a 
bearing  in  the  plate,  and  carrying  at  its  inner  end  the  disk  D, 
having  teeth  cut  in  a  portion  of  its  periphery.  This  latter 
mechanism  Is  best  seen  in  Fig.  2.  Disk  D  meshes  with  a 
similar  one  E,  located  on  the  stud  C.  An  internal  ratchet  in 
E  engages  teeth  on  gear  F,  so  that  the  positive  movement 
given  to  lever  B  by  the  dog  is  transmitted  through  to  this 
latter  gear.  A  coiled  spring  about  the  axis  of  lever  B  and 
disk  D  returns  these  parts  to  their  original  position  as  the 
ram  starts  its  forward  stroke.  It  will  be  seen  that  this  ac- 
tion gives  to  gear  F  an  intermittent  rotation,  continuous  In 
direction.  By  the  pinion  and  bevel  gears  shown,  gear  F  is 
connected  to  G.  the  down-feed  screw  of  the  machine.  The 
ratchet  connecting  E  and  F  may  be  engaged  or  released  by  a 
knob  on  the  outside  of  the  machine. 

This  machine  will  be  seen  to  be  practically  fool-proof,  posi- 
tive in  action,  and  simple  and  compact  in  construction.  It  is 
built  by  the  Stockbridge  Machine  Co.,  Worcester,  Mass. 


Fig.  1,    Stockbridge  Shaper  with  Patented  Automatic  Down-feed. 

the  operator  to  attend  to  other  matters  while  the  actual  cut- 
ting Is  in  progress,  and  It  enables  the  tool  to  be  used  at  Its 
maximum  efUclency,  by  giving  It,  uniformly,  the  heaviest  cut 


ANDREW  MULTIPLE  DRILLING  MACHINE. 

This  tool,  as  may  be  seen  from  the  accompanying  halt-tone, 
is  of  the  type  in  which  the  drill  spindle  heads  are  adjustably 
mounted  on  a  long  cross  rail,  and  are  spaced  the  distance 
apart  required  by  the  work  in  hand.  The  work  Is  supported 
by  a  table,  which  is  raised  by  a  power  feed  to  perform  the 
operation  of  drilling. 

This  machine  has  been  given  unusual  strength  and  rigidity 
by  the  judicious  use  of  cast  Iron  in  the  uprights,  cross  rati  and 
table.    The  rail,  In  particular,  Is  so  designed  as  to  prevent  any 
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springing  or  twisting  from  ttie  tlirust  of  tlie  drills,  thus  in- 
suring true  and  accurate  worlc.  The  spindles  are  driven  from 
both  ends  of  the  machine  by  large  3-step  cone  pulleys,  driving 
raw-hide  pinions  meshing  into  large  spur  gears,  fitted  to  the 
main  driving  shaft.  From  this  shaft  cut  steel  miter  gears 
transfer  the  movement  to  the  vertical  drill  spindles.  These 
spindles,  mounted  in  heads  adjustable  along  the  rail,  have 
each  four  inches  vertical  adjustment  to  allow  the  use  of  dif- 
ferent lengths  of  drills,  and  to  accommodate  off-sets  in  bars 
and  irregular  work.  This  adjustment  is  made  with  a  screw 
sleeve,  which  may  be  securely  locked  when  set  to  the  proper 
length.  All  the  spindles  are  fitted  with  ball  thrust  bearings 
to  reduce  the  power  required  to  drive  the  machine.     This  is 


by  M.  L.  Andrew  &  Co.,  2850-2852  Spring  Grove  Avenue,  Cin- 
cinnati, Ohio. 


Heavy  Duty  Multiple  Drilling  Machine, 

especially  important  when  it  is  being  worked  to  its  full  capa- 
city with  eight  114-inch  drills. 

The  table  is  carefully  counterbalanced  with  levers  and  ad- 
justable weights,  and  has  a  rapid  movement  by  means  of  a 
steel  rack  and  pinion  which  is  operated  from  the  pilot  wheel 
shown  in  the  front.  This  is  independent  of  the  feed  move- 
ment, which  is  given  to  the  table  by  vertical  feed  screws  at 
each  end,  acting  on  split  nuts  of  a  construction  similar  to 
those  used  in  the  lathe  apron. 
These  nuts  may  be  opened  and 
closed  by  the  action  of  a  foot  lever 
at  the  front  of  the  machine.  The 
screw  feed  is  very  powerful  and 
also  easily  operated,  ball  thrust 
collar  bearings  being  provided  for 
each  feed  screw.  The  makers  state 
that  six  changes  of  feed  are  pro- 
vided, though  the  two  sets  of  3-step 
cones  shown  in  the  cut  would  lead 
one  to  the  belief  that  nine  changes 
are  possible.  An  automatic  stop  is 
provided  for  stopping  the  feed 
when  the  desired  depth  of  hole  has 
been  reached. 

This   machine   is   regularly   built 
with    eight    spindles,    having    suf- 
ficient power  to  drill  eight  1%-inch 
holes    in    steel    at    one    time.      The 
spindles  may  be  adjusted  to  a  mini- 
mum  center    distance    of   4    inches 
apart  and   a  maximum  center   dis- 
tance of  72  inches,  in  the  machine  shown.     This  latter  figure, 
however,   may  be   made  most  anything  required,  to  suit  the 
needs  of  the  purchaser.     The  machine  can  be  furnished  with 
a  sliding  compound  table;  also  with  extension  brackets  on  the 
rail   to  drill  staggered   holes   at  center   distances   as  close  as 
may   be    desired.     The    makers    are   prepared    to   build   sizes 
both  larger  and  smaller  than  the  machine  shown.     It  is  built 


PRENTICE  DOUBLE-HEAD  MULTIPLE  SPINDLE 
AUTOMATIC  TURRET  MACHINE. 
In  the  December,  1905,  issue  of  Machinery,  we  illtjstrated 
and  described  an  automatic  multiple  spindle  turret  machine 
built  by  Geo.  G.  Prentice  &  Co.,  of  New  Haven,  Conn.  This 
machine  comprised  a  head,  carrying  work  holding  chucks,  and 
arranged  to  be  indexed  to  as  many  positions  as  the  design  of 
the  machine  provided  for.  Facing  each  of  these  positions 
(except  the  upper  one,  which  was  left  blank  for  inserting  and 
removing  the  wgrk)  were  placed  rotating  spindles,  carrying 
the  tools  needed  to  perform  the  required  oper- 
ations for  the  work.  The  feed  was  effected  by 
cam  movements  actuating  the  work  carrying 
head,  moving  it  slowly  toward  the  spindles  for 
the  cutting  stroke,  and  returning  it  rapidly  to 
be  indexed  for  a  new  position.  It  will  be  seen 
that  this  design  made  possible  the  performance 
of  3  to  5  operations,  depending  on  the  number 
of  spindles,  in  the  time  that  would  ordinarily 
be  taken  by  the  longest  of  them  on  an  ordi- 
nary chucking  machine. 

In  the  machine  shown  in  the  accompanying 
half-tone,  this  idea  has  been  extended  to  adapt 
the  principle  to  work  requiring  machining  oper- 
ations to  be  performed  from  each  end.  To  ac- 
complish this,  the  work  holding. head  is  sta- 
tionary, so  far  as  feeding  movement  is  con- 
cerned, and  is  located  in  the  center  of  the  bed. 
At  the  right  and  left  of  it  are  carried  the 
spindles,  each  opposite  a  station  of  the  index 
head.  These  spindles  are  operated  by  cams  on 
the  cam  shaft  in  the  bed  of  the  machine,  for 
the  feed  and  quick  return  movements.  It  will 
be  seen  that  the  principle  of  the  machine  is 
the  same  as  before,  except  that  the  spindles 
have  been  duplicated  at  the  right-hand  side  of 
the  head,  and  that  the  feed  movement  is  given  to  the  spindles 
instead  of  to  the  work. 

In  the  5-station  form  of  machine,  as  shown  in  the  cut,  the 
top  position  is  left  open  for  removing  and  replacing  the  work 
in  the  head,  which  latter  is  shown  in  the  center  of  the  ma- 
chine. This  head  is  supported  against  the  rotative  tendency, 
given  to  it  by  the  cutting  of  the  tools,  by  a  wedge-shaped  slide, 
which  comes  under  it   from  the  front,   and   bears   on  a  sur- 


Prentice  Double-head  Automatic  Turret  Machine. 

face  provided  by  notching  the  periphery  of  the  head.  This 
arrangement  is  similar  to  that  provided  in  the  single  end  form 
of  machine. 

The  spindle  mechanism  is  practically  duplicated  on  each 
side.  The  two  low^r  spindles,  which  have  the  heaviest  of  the 
cutting  to  do,  are  fed  by  a  very  rigid  device  consisting  of  a 
yoke  connecting  each  pair  on  each  side  of  the  head,  and  carry- 
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Ing  a  cam  loU  bearing  on  the  cam  directly  beneath  It.  This 
connoctlou  Is  so  direct  that  there  Is  very  little  side  strain 
or  cramping  action  set  up.  The  first  spindle,  the  upper  one 
at  the  front  of  the  machine  at  each  side,  Is  ted  from  the  cam 
by  a  forked  lever  arrangement  as  shown.  The  fourth  and  last 
spindle  on  the  back  of  the  machine  Is  tor  threading.  This  Is 
driven  separately  from  the  countersIiiU't.  tight  and  loose  pul- 
leys with  friction  clutches  being  provided  for  the  forward 
and  reverse  movements.  A  cam  in  the  bed  of  the 
machine  starts  the  die  or  tap  properly  for  the  first 
two  or  three  revolutions.  The  continued  forward 
movement  of  the  threading  spindle  continues  the 
threading  or  tapping  operation  until  the  proper  depth 
lias  been  reached,  when  the  reversing  clutch  is 
thrown  by  the  cam,  and  the  die  or  tap  is  backed  oft 
or  out. 

The  plan  of  the  mechanism  of  the  machine  is  sim- 
ple. The  first  four  spindles  on  each  side  are  con- 
nected together  by  gearing,  each  side  being  driven 
by  a  separate  pulley.  The  cam  shaft  of  the  machine 
is  driven  by  a  worm  and  worm-wheel  operated  by  a 
pulley  at  the  back  of  the  machine,  separately  driven 
from  the  countershaft.  Change  gears  are  provided  to 
give  different  rates  of  feed,  depending  on  the  mate- 
rial and  length  of  cut  on  the  worlc  to  be  handled.  A 
fast  and  slow  movement  for  this  cam  shaft  is  pro- 
vided, similar  to  that  used  in  automatic  screw 
machines  of  some  makes.  The  right-hand  end  of  the 
cam  shaft  carries  the  roll  member  of  a  Geneva  stop 
motion,  which  Is  used  to  index  the  work-carrying 
head,  whose  spindle  extends  through  the  machine  to 
the  right  and  carries  the  slotted  dislv  member  of  the 
mechanism.  An  index  wheel  of  large  diameter  pro- 
vided with  a  locking  lever,  also  operated  by  the  cam 
shaft,  is  used  for  definitely  locating  the  head  in 
position. 

This  machine  is  made  in  6-  and  S-spindle  forms, 
both  of  which  are  furnished  in  three  sizes — one  for 
light  work,  one  for  %-inch  pipe  size  threads  and  smaller, 
and  one  for  work  having  pipe  threads  from  %  to  2  inches. 
These  machines  vary  in  weight  from  2,300  to  7,500  pounds. 
The  machine  is  obviously  useful  in  the  finishing  of  pipe  fit- 
tings, valve  bodies,  injector  parts,  etc.,  as  well  as  in  the  gen- 
eral run  of  manufacturing  work  involving  chucking  opera- 
tions, such  as  bicycle  hubs  and  other  work  of  a  similar  nature. 
Manning,  Maxwell  &  Moore,  Inc.,  New  York,  are  selling  agents. 


the  use  of  much  stronger  driving  parts,  and  iiermits  placing 
the  back  gears  close  to  the  spindle.  The  tapping  attachment, 
also.  Is  not  subjected  to  so  much  strain,  since  the  back 
gears  can  be  located  between  it  and  the  spindle,  so  that  It  Is 
running  at  a  comparatively  high  speed  and  transmitting  a 
small  turning  movement.  Besides  this,  the  shafts  can  be  made 
long  enough  to  provide  ade(iuate  bearings  lor  them.  Insuring 
long   life.     This   point    will    be    particularly    noticed    in   com- 


THB  BICKFORD  UNIVERSAL  RADIAL  DRILL. 

The  machine  illustrated  in  the  half-tone,  and  described  in 
the  following  paragraphs,  represents  a  radical  departure  in 
design  from  the  standard  universal  radial  drill.  ^  The  greatest 
novelty  lies  in  the  construction  of  the  arm  and  the  saddle. 
The  changes  introduced  in  the  construction  of  these  parts 
give  the  machine  a  rigidity  of  structure  and  power  of  driving 
mechanism  which  its  builders,  the  Bickford  Drill  &  Tool  Co., 
Cincinnati,  Onio,  believe  have  not  been  hitherto  attained  in 
any  radial  drilling  machine. 

A  cross  section  of  the  arm  is  shown  in  the  line  cut.  Fig.  2. 
As  may  be  seen,  it  is  composed  of  a  double  pipe  section,  each 
«ntirely  enclosed,  and  thus  capable  of  resisting  great  torsional 
stresses.  The  saddle  has  a  bearing  on  the  Inner  side,  the 
front  and  outer  angular  face  of  a  way  on  each  member  of 
the  double  arm.  When  the  two  handles  M  and  N  are  tight- 
ened, gibs  X  and  Y  are  drawn  in,  clamping  the  saddle  firmly 
and  Independently  to  each  of  the  two  sections,  and  tying  them 
and  the  saddle  together  in  one  solid  structure.  It  will  be 
readily  seen  that  this  construction  offers  possibilities  in  the 
way  of  rigidity  not  attainable  with  the  older  form  of  arm, 
usually  made  in  U-form,  as  shown  in  Fig.  3,  with  an  opening 
at  the  front  through  which  the  short  intermediate  shaft  D 
passes,  to  lead  the  power  from  the  arm  shaft  to  the  spindle. 
The  cutting  of  this  opening  in  an  otherwise  circular  arm 
practically  nullifies  the  ability  of  the  circular  section  to  re- 
sist torsion. 

As  is  most  clearly  seen  In  Fig.  2,  the  back  gearing  and  (lie 
reversing  mechanism  are  located  behind  the  arm.     This  allows 


Fig.  1.    Univeraal  Radial  DrlU,  with  New  Deslgrn  of  Arm  and  Other  Features. 

paring  the  new  and  old  constructions  in  Figs.  2  and  3.  The 
short  shaft  D  in  Fig.  3,  as  used  in  the  old  construction,  will 
be  seen  to  be  very  poorly  fitted  to  perform  its  function  con- 
tinuously under  severe  duty  for  long  periods  of  time.  This  is 
replaced,  in  Fig.  2,  by  shaft  D  w-orking  under  conditions 
which  qould  scarcely  be  bettered.  The  removal  of  the  heavy 
back  gearing  and  reversing  mechanism  from  the  top  of  the 
spindle  makes  the  swiveling  part  very  much  lighter  and  less 
top  heavy.  It  will  be  seen  that  the  gear  frame  work  does  not 
revolve  when  the  spindle  is  adjusted  for  angular  position,  the 
center  of  rotation  for  the  spindle  head  being  the  axis  of  shaft 
D  of  Fig.  2. 


y/..v.r. 


Pigs.  2  to  5.     Improvements  In  Detail.    Figs  2  and  4  show  New 
Designs  ;  Figs.  3  and  6  the  Usual  Construction. 

Improvements  have  also  been  made  in  (he  manner  of  lead- 
ing the  drive  from  the  vertical  shaft  at  the  l)ack  of  the  col- 
umn to  the  driving  shaft  in  the  arm.  These  are  shown  In 
Figs.  4  and  5,  the  former  being  the  new  arrangement,  and  the 
latter  that  previously  used.  In  Fig.  B  conditions  were  such 
that  the  arm  shaft  H  could  not  be  located  In  the  axis  around 
which  the  arm  was  adjusted  for  the  angular  position.  This 
necessitated  the  use  of  an  extra  shaft  witli  gears  ,/  and  K.  to 
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bring  the  movement  down  to  the  axis.  From  J .  an  interme- 
diate idler  /  on  a  stud  completed  the  connection  to  the  shaft 
carrying  the  bevel  gear  which  meshes  with  the  vertical  shaft 
G  at  the  back  of  the  column  sleeve.  A  glance  at  Fig.  4  will 
show  the  simplification  effected.  The  intermediate  shaft  and 
gears  /.  J  and  K  of  Fig.  5  have  been  eliminated,  by  bringing 
the  arm  shaft  and  the  axis  of  rotation  of  the  arm  to  coinci- 
dent positions,  and  the  new  design  of  arm  permits  this  without 
destroying  its  balance. 

Aside  from  the  points  mentioned,  this  tool  appears  to  follow 
in  its  details  the  general  practice  of  its  builders.  The  facil- 
ities for  handling  the  spindle  movements,  for  instance,  are 
retained.  A  depth  gage  is  provided  which  enables  the  oper- 
ator to  read  all  depths  of  holes  from  a  datum  point  at  zero, 
doing  away  with  the  usual  delays  attending  the  operations 
of  scaling  or  calipering.  This  also  supplies  a  convenient 
means  for  setting  the  automatic  trip  provided,  since  the  gradu- 
ations show  exactly  where  each  dog  should  be  located  in  order 
to  disengage  the  feed  at  the  required  points.  The  automatic 
trip  operates  at  as  many  different  points  as  there  are  depths 
to  be  drilled  at  one  setting  of  the  work.  In  addition,  it  leaves 
the  spindle  free  after  any  intermediate  tripping  to  be  ad- 
vanced, raised  or  traversed  its  full  length,  without  disturbing 
the  setting  of  the  dogs.  It  also  automatically  throws  out 
the  feed  when  the  spindle  reaches  its  limit  of  movement. 
Eight  rates  of  feed  are  provided,  ranging  in  geometrical  pro- 
gression from  0.007  to  0.640  inch  per  revolution  of  spindle.. 
These  may  be  instantly  obtained  by  positive  geared  changes. 
The  tapping  mechanism  permits  backing  out  the  tap  at  any 
speed  with  which  the  machine  is  provided,  regardless  of  the 
speed  used  in  driving  it  in.  It  is  operated  by  a  friction  clutch, 
controlled  by  a  lever  whose  handle  extends  around  under  the 
arm,  within  convenient  reach  of  the  operator,  as  shown  in 
Fig.  1.  The  driving  mechanism,  positive  geared  spindle  speed 
changing  device,  etc.,  are  essentially  the  same  as  in  previous 
designs.  For  a  description  of  the  speed  changing  arrange- 
ment, see  Machikert  for  January,  1906.  The  speed  box  of 
this  machine  is  similar  to  the  one  described  in  that  issue, 
though  a  greater  number  of  changes  are  provided  for.  Twen- 
ty-four speeds  in  all  are  obtained,  each  of  which  is  instantly 
available.  This  machine  is  furnished  either  as  a  half  or  full 
universal,  in  three  different  sizes,  with  4.  5  or  6  foot  reach. 


FISCHER  OIL  GROOVING  MACHINE.. 

This  machine  is  adapted  to  cut  oil  grooves  automatically 
In  bearing  boxes,  the  lines  of  the  groove  forming  a  double 
letter  0.     The  design  of  the  machine  is  simple.     The  spindle 


rod  operates  the  slide.  When  the  work  is  rotating,  a  boring 
tool  placed  in  the  tool  post  in  the  carriage,  and  properly  ad- 
justed to  the  work,  will  automatically  cut  out  an  oil  groove 
of  the  shape  desired,  the  controlling  mechanism  being  such 
as  to  give  the  necessary  movement.  The  resulting  groove  ia 
made  with  a  clear,  clean  cut,  without  the  ragged  edges  and 
distortion  of  the  soft  bearing  metal  that  often  result  from 
chipping.  The  operation  is,  as  well,  much  more  rapid  than 
the  hand  process,  while  it  can  be  performed  by  a  "handy- 
man" instead  of  requiring  a  skilled  mechanic. 

The  spindle  may  be  locked  with  a  lever  provided  for  the 
purpose,  and  the  intermediate  gear  connecting  it  with  the 
driving  pulley  disengaged,  in  which  case  the  machine  is 
adapted  for  cutting  keyways  on  either  side  of  the  bearing. 
The  crank  connecting  rod  and  gears  driving  it  are  enclosed 
within  the  machine,  making  a  dust-proof  and  compact  ar- 
rangement. The  maximum  limit  of  its  adjustment,  both  as 
to  diameter  and  length,  is  for  boxes  5  inches  in  diameter  by 
5  inches  long.  This  machine  is  built  by  Fischer  Machine  Co., 
1217  Race  St.,  Philadelphia,  Pa. 


SPEED  CONTROLLER  FOR  ELECTRICALLY- 
DRIVEN  GRINDERS. 

The  Ransom  Mfg.  Co..  of  Oshkosh.  Wis.,  has  devised  a  re- 
markably ingenious  device  for  regulating  the  speed  of  elec^ 


Machine  for  Cutting  OU  Grooves  in  Journal  Boxes. 

Is  geared  to  the  driving  pulley,  so  as  to  give  a  slow  movement 
to  the  work,  which  is  held  on  a  chuck  or  faceplate  on  the  end 
of  the  spindle.  The  driving  pulley  is  also  connected  with  a 
crank,  inside  the  column  of  the  machine,   whose   connecting 


Grinder  provided  with  Device  for  Graduating  the  Speed  to  Suit  the 
Diameter  of  Wlieel.      

trically-driven  grinders  to  conform  with  the  requirements 
for  a  uniform  surface  velocity  for  the  wheel  as  it  wears  to  a 
smaller  diameter. 

The  device  operates  on  the  electrical  speed  controller,  en- 
closed in  the  base  of  the  machine.  The  contact  lever  for  this 
is  connected  by  link  work  to  a  rod  passing  through  the  base, 
parallel  with  the  grinding  wheel  spindle.  This  rod  carries  at 
either  extremity,  on  the  inside  of  the  column,  arms  having 
fixed  to  them  studs  with  rollers  extending  through  slots  in 
the   base,    bearing   on   the   periphery   of   the   grinding   wheel. 

The  operation  of  the  device  is  obvious.  By  means  of  the 
handle  at  the  right  hand  side  of  the  machine,  the  roller  is 
brought  up  until  it  touches  or  almost  touches  the  grinding 
wheel.  This  movement,  through  the  connecting  link  work, 
adjusts  the  speed  of  the  spindle  to  correspond  to  the  diameter 
thus  gaged.  It  is  evident  that  with  wheels  at  each  end  of 
the  spindle  varying  considerably  in  size,  the  speed  should 
be  adapted  to  the  requirements  of  the  larger  of  the  two. 
This  is  automatically  taken  care  of  from  the  fact  that  in 
that  case  the  roller  bearing  on  the  larger  wheel  determines 
the  setting  of  the  controller,  it  being  impossible  to  bring  the 
other  roller  into  contact  with  the  smaller  wheel,  since  both 
arms  are  connected  rigidly  together. 

This  device  can  be  attached  to  any  of  the  motor-driven 
grinders  for  direct  current  made  by  the  builders. 
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GARVIN  AUTOMATIC  TAP  FLUTBR. 

This  machine,  built  by  tlie  Uarviii  Machine  Co.,  Spring  and 
Varlck  Streets,  Ntv  York,  is  an  example  of  the  way  a  stand- 
ard machine  tool  may  be  adapted,  with  comparatively  slight 
changes,  to  the  automatic  performance  of  repetition  work, 
with  a  great  saving  of  time  and  cost.  As  intimated  by  the 
name,  the  purpose  of  the  machine  is  the  milling  of  straight 
flutes  In  small  tools,  such  as  taps,  reamers,  etc.  The  modi- 
fications Introduood  comprise  quick  acting  work  holding  ap- 
paratus, automatic  index,  automatic  feed  with  quick  return 
by  a  spring  piston  checked  by  air  cushion,  and  automatic 
stoppage  of  the  machine  when  tlie  work   is  completed. 

The  machine  itself  is  a  No.  11  plain  milling  machine,  with 
a  rack  feed.  The  rack  pinion  shaft  is  driven  by  a  clutch  on 
the  rear  end,  from  the  power  shaft  inside  the  column.  It  Is 
movable  endwise,  so  that  the  clutch  can  be  disengaged,  being 
normally  held  in  engagement  by  a  spring.  The  handle  shown 
at  the  front  of  the  knee  in  Fig.  1  is  clamped  on  the  pinion 
shaft,  and  can  be  set  In  any  position  according  to  the  travel 
desired.  Its  hub  carries  a  small  roller,  not  plainly  shown  In 
the  cut,  which  engages  a  cam  block  fastened  to  the  knee. 
With  the  handle  adjusted  to  suit  the  length  of  feed  desired, 
when  this  roller  reaches  the  cam  block,  the  rack  pinion  shaft 
Is  withdrawn  and  the  clutch  disengaged.  A  catch  holds  the 
clutch  In  the  disengaged  position.  The  table,  being  now  free 
from  the  power  feed,  is  returned  to  the  other  extreme  of  its 
travel  by  a  spring  enclosed  In  a  tube  shown  at  the  rear  of 
the  table  \n  Fig.  2.  This  rapid  motion  Is  checked  before  the 
table  reaches  its  fixed  stop,  by  the  air  cushion  shown  at  the 


Flgf.  1.    Small  Miller,  arranged  as  an  Automatic  Tap  Fluting  Machine. 

right  in  Fig.   1.     This  allows  the  motion  to  be  reduced  to  a 
comparatively  slow  rate  for  the  last  fraction  of  Its  travel. 

As  the  table  approaches  Its  extreme  return  position,  the  dog 
shown  In  the  slot  at  the  front  engages  the  horizontal  arm  of 
a  bell  crank  lever,  whose  other  arm  forms  a  detent  engaging 
one  of  the  teeth  of  the  Indexing  ratchet,  seen  In  both  cuts.  This 
ratchet  Is  friction  driven  through  the  gearing  and  the  pulley 
shown,  a  round  bolt  leading  to  the  latter  from  the  counter- 
shaft for  that  purpose.  The  raising  of  the  detent  allows  the 
work  to  be  revolved  one  step.  The  attachment  shown  has  four 
BpindloR,   all   geared   together   to   move   In    unison.     The   foot 


stock  has  a  corrcsi  oiuling  number  of  spindles  separately  ad- 
justable to  suit  slightly  varying  lengths  of  work.  They  are 
all  clamped  by  a  single  handle.  Just  before  reaching  the  fixed 
stop  formed  by  the  middle  of  the  three  dogs  In  the  slot  at  the 
front  of  the  table,  the  dog  at  the  right  releases  the  catch 
which  held  the  feed  clutch  out  of  engagement.  The  feed  is 
thus  thrown  in  at  tlie  same  instant  that  the  movement  of  the 


Fig.  2.    End  View  of  Tap  Fluting  Machine,  showing  Indexing  Mechanism,  Etc. 

table  is  arrested,  so  that  there  is  no  shock  thrown  on  the 
clutch.  The  table  again  feeds  forward  and  the  same  cycle  of 
operations  takes  place. 

The  countershaft  Is  shifted  by  a  spring,  and  a  rope  con- 
trolling this  Is  attached  to  a  pin  on  the  left-hand  end  of  the 
machine.  There  is  a  corresponding  pin  on  the  face  of  the 
Index  dial,  and  when  the  dial  has  made  one  complete  rotation, 
it  comes  in  line  with  the  rope  pin  on  the  return  stroke,  pushes 
off  the  rope,  and  releases  the  countershaft  so  that  the  ma- 
chine stops.  This  mechanism  is  seen  mounted  on  a  bracket 
attached  to  the  left  side  of  the  saddle. 

The  four  spindle  centers  are  set  IVi  inches  apart.  The 
table  has  a  feed  of  3%  inches,  adjustable,  as  described,  by 
dogs.  The  knee  has  a  micrometer  adjustment  for  depth  of 
cut.    The  weight  of  the  machine  is  about  690  pounds. 


HEAVY  TOLEDO  STRAIGHT-SIDED  PRESS. 

This  single  pitman  straight-sided  press  is  built  by  the  To- 
ledo Machine  &  Tool  Co.,  Toledo,  Ohio.  The  massive  propor- 
tions of  the  frame,  connecting  rod,  and  slide  at  once  strike  the 
eye.  The  construction  of  the  frame  is  particularly  interest- 
ing. This  frame  is  made  in  three  pieces,  there  being  two 
side  pieces  and  a  separate  bed,  which  rests  on  ledges  planed 
on  the  Inner  faces  of  the  side  pieces,  as  may  be  seen  in  the 
cut.  The  bed  and  side  pieces  are  held  together  by  bolts 
closely  fitted  In  reamed  holes,  passing  through  from  side  to 
side.  At  the  top,  over  the  crank,  the  side  pieces  are  joined 
together  with  a  tongue  and  groove  fit,  carefully  made.  The 
side  pieces  are  reinforced  for  tensile  strains  by  heavy  steel 
rods,  passing  through  from  top  to  bottom  Inside  of  the  hous- 
ing and  shrunk  in  position.  It  will  be  seen  that  this  whole 
design  Is  admirably  fitted  for  the  taking  of  heavy  strains, 
the  thrust  due  to  the  pressure  of  the  die  on  the  work  being 
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transferred  from  the  journals  of  the  heavy  crank,  down 
through  the  straight  side  piece,  to  the  ledges  which  support 
the  bed. 

The  machine  is  intended  for  making  steel  stampings  for 
automobile  parts  and  similar  work.  Brake  drums,  14-inch 
plate,  and  similar  flanged  automobile  parts  are  made  with 
this  machine.    It  has  a  capacity  for  working  cold  steel  plate  as 
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Heavy  ElectricoUy-drlven  StraiErbt-sided  Singrle  Cranlc  Press. 

heavy  as  %-inch  in  thickness.  By  using  cupping  and  reducing 
dies  constructed  to  suit  the  work,  the  use  of  blank  holders 
<which  are  commonly  used  and  necessary  on  thinner  metal) 
can  be  entirely  avoided,  thus  doing  the  work  to  better  ad- 
vantage than  other  forms  of  presses  used  to  make  stampings 
from  heavy  plates. 

The  machine  can  be  furnished  with  a  stroke  as  great  as 
24  inches.  The  one  illustrated  has  a  slide  movement  of  14 
inches.  It  is  fitted  with  a  three-contact  block  clutch  having 
automatic  releasing  mechanism  with  gravity  control,  eliminat- 
ing entirely  the  use  of  springs,  and  giving  a  safer  and  more 
positive  action.  The  motor  shown  attached  to  the  machine 
is  of  50  horse-power  size.  A  large  proportion  of  heavy  tools 
of  this  class  are  now  furnished  with  individual  electric  drive. 

This  press  is  one  of  a  great  number  of  sizes  ranging  In 
■weight  from  2,000  to  110,000  pounds,  the  latter  being  the 
■weight  of  the  machine  shown.  The  weight  of  the  flywheel 
is  2,000  pounds,  and  it  has  a  diameter  of  62  inches.  The  bed 
has  an  area  of  38  x  38  inches.  The  extreme  height  of  the 
machine  is  196  inches. 


STURTEVANT  TWO,  POUR  AND  EIGHT-POLE 
MOTORS. 
The  B.  P.  Sturtevant  Co.,  Hyde  Park,  Mass.,  has  recently 
developed  a  complete  line  of  2,  4  and  S-pole  motors  especially 
adapted  to  the  driving  of  machine  tools,  fans,  etc.  The  bi-polar 
motors  are  adapted  to  the  driving  of  small  high-speed  ma- 
chinery, and  may  be  furnished  either  in  the  semi-enclosed  or 
enclosed  style.  The  frame  (which  forms  the  magnet  ring) 
and  the  end  casings  are  of  cast  iron,  machine  fitted  together. 
■The  pole  pieces  are  built  up  of  steel  plate,  energized  by  field 


coils  of  double  cotton  covered  copper  wire,  well  insulated,  and 
made  oil  and  water  proof  by  a  special  treatment,  including 
baking  for  24  hours  at  a  heat  of  212  degrees  Fahrenheit.  The 
bearings  are  ring  oiling,  self  aligning,  and  are  cast  In  the 
end  casings,  which  are  so  designed  that  the  motors  may  be 
placed  on  the  floor,  wall  or  ceiling. 

The  armature  is  of  the  toothed  drum  type  having  a  core 
of  thoroughly  insulated  soft  steel  plates  slotted 
to  receive  form-wound  coils.  It  is  water-proofed 
by  the  same  process  as  used  for  field  coils.  The 
commutator  segments  are  of  hard  drawn  copper, 
insulated  with  selected  mica.  The  brushes  are  of 
carbon  mounted  in  brush  liolders  of  approved  form. 
The  starting  box  provided  with  these  motors  is 
furnished  with  a  "no-voltage  release"  which 
serves  to  automatically  open  the  circuit  when  the 
supply  of  current  is  interrupted,  thereby  prevent- 
ing possible  damage  when  the  current  is  again 
turned  on. 

The  4-pole  motors  are  designed  for  a  machine 
requiring  greater  output  than  can  be  obtained 
from  the  bipolar  machines.  They  are  made  in 
the  enclosed,  semi-enclosed  or  open  type.  The 
enclosed  type  can  be  operated  continuously  at  full 
load,  or  temporarily  at  an  overload  of  50  per  cent 
without  undue  sparking  or  heating.  The  tempera- 
ture rise  does  not  exceed  90  degrees  Fahrenheit. 
The  magnet  frame  of  the  4-pole  motors  is  of 
special  steel  with  cast  field  cores  having  lami- 
nated pole  shoes.  Helical  air  ducts  provided  be- 
tween the  laminse  of  the  armature  core  act  like 
the  arms  of  a  centrifugal  fan,  cooling  and  venti- 
lating the  windings.  The  same  provision  tor 
water-proofing,  and  the  same  high  grade  of  com- 
mutator construction  as  in  the  smaller  machines, 
is  used. 

The  cut  shows  an  8-pole  machine.    These  have  a 
lower  rotative  speed  than  those  of  the  4-pole  type, 
and  are  well   suited  to,  the  driving  of  large  ma- 
chine tools  and  for  direct  connection  to  blowers 
and  exhausters.     For  this  latter  service  they  may 
(In  the   smaller  sizes)    be  supported  in  a  special 
annular  plate  bolted  to  the  side  plates  of  the  fan. 
the  fan  wheel  being  overhung  on  the  end  of  the 
motor  shaft.     The   larger   sizes  are    placed   on   a 
suitable  steel  plate  base.     They  are  built    in  nineteen  sizes, 
having    a    maximum    of    75    horse-power,    when    the    motor 
rating  is  based  on  the  horse-power  delivered  at  100   revolu- 
tions per  minute.     The  smaller  sizes  may  be  furnished  In  the 


sturtevant  Motor  for  Direct  Driving  of  Fans,  Machine  Tools,  Etc. 

enclosed  style  by  attaching  three  doors  to  the  end  casings. 
Special  attention  has  been  given  to  ventilation.  Air  is  forced 
through   and   about   the   windings   by   specially   shaped   brass 
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blocks  with  radial  arms,  which  act  llUo  the  blades  oi;  a  centrif- 
ugal blower.  The  air  is  drawn  into  Iho  spider  and  exhausted 
through  the  core.  Vov  low  speeds  and  high  voltage  the  arma- 
tures are  wire  wound,  while  bar  winding  is  used  for  other 
conditions.  The  same  general  methods  of  water  proofing, 
commutator  construction,  etc.,  are  followed  as  with  the  smaller 
sizes. 


SAFETY  SLIPPING  DEVICE  FOR  MACHINERY. 

The  device  shown  in  the  two  accompan.ving  half-tones  is 
Intended  to  be  used  as  a  safety  device  in  machines  of  various 
kinds  in  which  it  is  required  that  there  be  some  point  in  the 
mechanism  which  will  yield  before  other  parts  brealv.  It  thus 
replaces  slu^aring  pins,  friction  slips  and  similar  devices. 

The  construction  is  quite  evident  from  Fig.  2,  in  which  the 
device  is  shown  taken  apart.    The  shaft  has  keyed  to  it  a 

body  containing  four 
holes,  in  which  are 
seated  springs,  con- 
tained within  hollow 
bushings  which  they 
force  outward.  These 
hollow  bushings  have 
at  their  outer  ends 
spherical  seats  for  four 
corresponding  balls, 
which  are  thus  pressed 
against  the  face  of  the 
gear  mounted  on  the 
same  shaft.  Twelve 
seats  for  these  balls  are 
formed  in  the  gear.  In 
operation,    the    shaft 


Fig.  1.    Safety  Slip  Gear. 


will  drive  the  gear  or  vice  versa,  so  long  as  the  force  required 
is  not  so  strong  as  to  force  the  balls  out  of  their  seats  in  the 
web  of  the  gear  against  the  pressure  of  the  springs  which 
bold  them  to  their  work.  This  pressure  can  be  regulated  by 
means  of  the  knurled  nut  shown  on  the  back  face  of  the 
■body,  which  bears  against  plungers  on  which  the  springs  are 
seated,  and  increases  or  decreases  the  compression  which 
they  .furnish. 

Simplicity  and  reliability  are  claimed  for  this  safety  de- 
vice. It  has  the  advantage  over  the  shearing  pin  of  not  re- 
quiring to  be  repaired  whenever  it  operates.  It  has  the  fur- 
ther advantage  Of  being  adjustable,  by  means  just  described, 
so  that   it   may   be   set   to   agree  with   new    conditions   when 
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HARDINGB  FILING  MACHINE. 

Hardlnge  Bros.,  1034-1036  Lincoln  Avenue,  Chicago,  111., 
are  making  the  neat  filing  machine  shown  in  the  accompany- 
ing cut.  One  novel  feature  of  the  design  is  that  the  device 
may  be  used  cither  as  an  attachment  for  the  bench  lathe,  or 
as  a  machine  by  itself  in  the  form  shown  in  the  cut. 

As  here  shown,  it  is  mounted  on  a  base  and  driven  from  a 
cone  pulley  by  slotted  yoke  and  adjustable  crank-pin.  The 
square  block  on  the  crank-pin  engages  the  slot  of  the  yoke 
attached  to  the  main  plunger  of  the  device.  It  also  gives  mo- 
tion to  a  back  rod  extending  up  above  the  table  of  the  ma- 
chine and  carrying  an  arm  in  which  the  tang  of  the  file  is 
clamped.  The  lower  end  of  the  tool  is  held  by  a  clamp  on 
the  upper  end  of  the  plunger.  The  table  is  mounted  on  a 
pivot,  and  may  be  adjusted  by  graduations  provided  to  swivel 
20  degrees  either  side  of  the  horizontal  position.  When  used 
as-  an  attachment  for  the  lathe,  the  table  supporting  frame, 
with  the  plunger,  back  yoke,  etc.,  is  bolted  to  the  ways,  in- 
stead of  to  a  special  base  as  in  the  cut.    The  adjustable  crank 
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Hardlnge  Filing  Machine. 

is  mounted  on  the  spindle  of  the  lathe  in  the  same  way  as 
the  faceplate,  and  the  whole  machine  Is  driven  from  the  lathe 
spindle.  In  this  way  it  may  be  used  with  Cataract,  American 
Watch  Tool  Co.,  or  Pratt  &  Whitney  bench  lathes. 

The  table  is  6  inches  in  diameter,  and  the  maximum  stroke 
is  2  inches.  The  device  is  made  in  a  substantial  manner,  with 
adjustable  take-up  boxes  properly  protected  from  dirt,  the 
same  as  with  the  Cataract  lathe  head.  Besides  being  useful 
for  a  filing  machine,  it  may  be  used  with  a  jig  saw  in  any 
experimental  work  with  brass,  or  for  jeweler's  use  with  a  fine 
saw,  to  cut  out  open  gold  or  silver  work. 


Fig.  2.    SUp  Gear  Disassembled,  showing  Construction. 

conditions  change.  It  is  much  more  reliable  than  any  fric- 
tion device  can  be,  since  it  is  independent  of  the  condition 
of  the  air  as  to  moisture,  temperature,  etc.  It  is  applicable  to 
any  mechanism  liable  to  shock  or  sudden  over-load,  such  as 
quick  change  feed  and  speed  devices  for  machine  tools,  auto- 
mobiles, etc.,  and  will  be  found  useful,  as  well,  for  electrically 
driven  and  automatic  machinery  of  all  kinds.  It  has  been 
thoroughly  tested  and  experimented  with  for  over  a  year,  in  a 
gi'eat  variety  of  uses.  It  is  applicable  to  any  machine  without 
requiring  radical  change  In  design,  and  when  once  Installed, 
requires  no  further  attention.  It  Is  the  subject  of  patents  In 
this  country  and  Europe.  The  device  is  made  by  the  Yield 
*.ble  Gear  Company,  Springfield,  Ohio. 


FLA-J^HBR  SIXTEEN-INCH  GEAR-DRIVEN 
SHAPER. 

This  shaper,  recently  designed  by  the  Mark  Plather  Planer 
Co.,  of  Nashua,  N.  H.,  has  a  number  of  features  which  make 
a  study  of  its  design  worth  while.  Aside  from  the  quick  re- 
turn mechanism  used,  which  was  described  in  the  March,  1907, 
issue  of  M.vcHiNEUv,  other  points  of  interest  are  the  qulclc 
change  gear  device  for  varying  the  speed,  the  novel  shape 
given  to  the  bearing  surface  of  the  ram,  and  the  design  of  the 
automatic  down-feed. 

The  geared  speed  changing  device  will  be  readily  understood 
from  an  examination  of  the  half-tones.  Pigs.  1  and  2.  The 
driving  pulley  has  but  a  single  diameter  for  a  4-luch  belt  and 
Is  keyed  to  a  driving  shaft  having  at  Its  other  end  a  long  16- 
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tooth  pinion.  The  change  gear  lever  encircles  this  pinion, 
and  carries  an  intermediate,  meshing  with  it.  By  shifting  the 
change  gear  lever  from  one  to  another  of  the  holes  provided 
for  its  index  pin,  the  intermediate  may  be  made  to  engage 
with  any  one  of  a  cone  of  five  gears,  thus  giving  five  speeds. 
This  cone  of  five  gears  is  connected  to  the  shaft,  on  which 
the  driving  pinion  of  the  crank  disk  is  mounted,  by  two  sets 
of  gears,  either  of  which  may  be  engaged  by  shifting  the 
lever  shown  at  the  top  of  the  gear  box.  By  this  means  ten 
changes  in  all  are  provided.  This  is  more  than  ordinarily 
obtained  from  back  geared  machines  driven  by  cone  pulleys, 
and  the  drive  is  stronger  as  well. 

All  the  gears  in  the  gear  box  are  of  steel,  cut  from  bar 
stock,  each  gear  being  cut  with  a  cutter  made  for  its  exact 
number  of  teeth.  As  ordinarily  equipped,  the  machine  can 
be  furnished  with  tight  and  loose  pulley  belted  directly  from 
the  main  line  to  avoid  the  necessity  of  mounting  a  counter- 
shaft on  the  ceiling.  Another  advantage  of  the  gear  box  ar- 
rangement is  that  the  machine  may  be  changed  to  motor  drive 
at  any  future  time  by  simply  attaching  a  motor  to  the  rear 
of  the  column,  and  connecting  it  to  the  driving  shaft  with  the 
proper  chain  or  spur  gearing. 


feed  is  also  similar  to  that  of  the  planer,  the  fulcrum  moving 
in  or  out  from  the  center  to  give  a  less  or  greater  movement. 
Prom  this  fulcrum  a  rod  leads  to  a  ratch  lever  carrying  a 
pawl,  which  may  be  set  to  give  either  an  upward  or  down- 
ward feed  to  the  head,  through  connecting  gearing  not  shown 
in  the-  cuts.    ' 

The  table  support  shown  in  Pig.  1  is  peculiar  to  this  shaper. 
It  is  always  in  position  and  needs  no  adjustment.  This  makes 
it  one  of  the  most  convenient  and  satisfactory  table  supports 
on  the  market.    It  Is  furnished  with  each  shaper. 


BLISS  DOUBLE  CRANK  PRESS. 

This  press  is  one  of  specially  massive  design,  necessitated 
by  the  growing  needs  of  the  manufacture  of  articles  made 
from  sheet  steel.  It  is  one  of  eight,  built  for  heavy  punch- 
ing, shearing  and  forming  operations.  Aside  from  the  mag- 
nitude of  the  press,  (which  will  be  appreciated  from  the  di- 
mensions given  later)  there  are  a  number  of  details  of  con- 
struction which  are  worthy  of  note.  The  clutch  Is  mounted 
on  the  main  crank-shaft,  and  Is  of  the  automatic  draw  type 
with  a  positive  lock,  having  three  locking  faces  of  hardened 
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Pig.  1.    Flather  Quick-cbange  Gear-driven  Shaper. 

The  shape  of  the  ram  bearing  surfaces  is  best  seen  at  A  in 
line  cut,  Fig.  3.  They  are  formed  to  rectangular  shape,  but 
set  at  an  angle  of  45  degrees,  so  that  the  two  under  surfaces 
form  Vs.  The  angular  straps  B  bear  on  the  third  or  upper 
surface,  holding  the  ram  down  to  its  work.  The  advantages 
of  this  arrangement  are  that  the  alignment  is  kept  by  means 
of  the  V-way,  and  that  gibs  for  preventing  side  motion  are 
entirely  eliminated,  provision  being  made  for  taking  up  this 
motion  by  the  simple  tightening  down  of  the  straps  on  top. 
Ample  provision  has  been  made  for  oiling  the  ways  by  means 
of  rollers  at  C,  similar  to  those  used  for  oiling  the  ways  of 
planer  tables.  These  run  in  oil  pockets  and  are  forced  against 
the  bearing  surface  by  springs.  Wipers  are  furnished  at 
both  ends  of  the  ram  bearing. 

The  automatic  down-feed  provided  is  also  worthy  of  note. 
The  strap  B  for  holding  the  ram  on  the  right  hand  side  of 
the  column  has  rack  teeth  cut  in  it,  engaging  with  a  pinion 
D.  revolving  loosely  on  a  stud  seated  in  a  recess  of  the  ram. 
By  means  of  a  friction  device,  held  to  its  work  by  a  spring 
as  shown  at  E,  this  pinion  gives  motion  to  a  slotted  arm  J*", 
moving  between  fixed  stops.  The  movement  is  given  at  the 
beginning  and  end  of  the  stroke,  and  in  the  same  way  as  the 
regular  friction  feed  for  the  planer.     The  adjustment  for  the 


Fig.  2.    Rear  View,  showing  Speed  Change  Mechanism. 

tool  Steel.  It  is  positive  in  Its  action,  and  silent  whether  en- 
gaged or  disengaged.  The  driving  pulley  Is  located  at  the 
back  of  tire  press  in  such  a  position  as  to  decrease  by  a  con- 
siderable amount  the  floor  space  required  for  the  machine. 
The  bottom  knock-outs,  shown  beneath  the  bed  of  the  press 
in  the  cut,  are  operated  from  the  slide  by  two  connecting 
rods,  screw  adjustment  being  provided  for  setting  them  at 
the  proper  height.  The  slide  has  an  unusually  long  bearing 
in  the  frame  and  is  adjusted  simultaneously  by  means  of  the 
two  threaded  connecting  rods  operated  by  double  pinions  on 
the  shaft  connecting  the  two  cranks.  This  insures  at  all 
times  a  perfect  alignment  of  the  slide  in  relation  to  the 
bed.  A  safety  coupling,  connecting  the  main  driving  pinion 
with  Its  shaft,  is  provided  to  prevent  the  great  damage  that 
would  ensue  in  th  ^  case  of  such  accidents  as  the  careless  leav- 
ing of  a  bar  or  wrench  on  top  of  the  die,  an  improper  ad- 
justment of  the  cross  head,  or  the  tripping  of  the  clutch  when 
the  work  has  not  been  properly  placed  in  the  die.  These  ac- 
cidents are  liable  to  occur,  and  without  the  safety  device 
shown,  they  would  almost  certainly  result  in  a  broken  press 
body  or  broken  tools. 

The  crankshaft  of  this  press  Is  7%  inches  diameter,  and  it 
gives   a   stroke   of   8    inches.     The   fly-wheel   is   60   Inches   in 
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Jected  to  heavy  pressure,  iioialily  In  tlic  inverted  siphon  under 
the  Hudson  River  at  Highland,  N.  Y.  Here  the  aqueduct 
will  be  carried  to  a  depth  of  something  like  1,000  feet 
below  the  level  of  the  river.  It  appears  from  the  investiga- 
tion made  by  Mr.  Richard  H.  Gaines,  chemist  of  the  New 
Yorlt  Board  of  Water  Supply,  that  the  waterproofing  of  con- 
crete can  be  done  by  the  use  of  5  to  10  per  cent  of  linely 
ground  colloidal  clay,  intimately  mixed  with  the  concrete. 
The  importance  of  this  discovery  will  be  generally  appreci- 
ated; it  has  been  a  serious  drawback  to  the  use  of  concrete 
for  many  purposes,  that  it  is  permeable  to  water.  It  is  fortu- 
nate that  the  material  required  for  waterproofing  is  a  commoD 
substance,  widely  distributed. 


Fig.  3.    Section  through  Ram  Driving  Mechanism  of  Flather  Shaper. 

diameter  with  an  8-inch  face.  It  weighs  about 
2,000  pounds,  and  makes  195  revolutions  per  min- 
ute. The  over-all  height  of  the  press  Is  137V2 
Inches,  and  its  total  weight  is  47,000  pounds.  The 
bed  is  24  inches  wide  by  97  inches  long.  This 
press  is  built  by  the  E.  W.  Bliss  Co.,  5  Adams 
Street,  Brooklyn,  N.  Y. 


Cutting-off  and  Side-tool  Holder  for  the  Lathe. 
THE  PERFORMANCE  OF  THE  LUSITANIA. 

The  feat  accomplished  by  the  Lusitania,  or  rather  by  her 
designers,  in  enabling  her  to  make  a  speed  within  limits  so 
near  to  those  calculated,  is  one  of  great  interest  to  engineers. 
It  proves  once  more  that,  without  access  to  experimental 
data,  past  performances  of  a  similar  character  may  with 
safety  be  used  to  accurately  determine  new  and  widely  dif- 
fering performances.  In  the  first  place,  a  class  of  driving 
motors  was  chosen  for  this  vessel  which  had  never  before 
been  applied  to  so  large  a  ship,  nor  had  any  type  of  engine 


CARR  REVERSIBLE  CUTTING-OFF 
TOOL  HOLDER. 

The  cutting-off  and  side-tool  holder  shown  in  the 
cut  is  made  by  Carr  Bros.,  Syracuse,  N.  Y.  The 
construction  followed  is  novel,  and  provides  for 
holding  the  blade  very  rigidly.  This  is  especially 
necessary  in  the  case  of  the  cutting-off  tool. 

As  may  be  seen  in  the  cut,  the  regular  tool  post 
of  the  lathe  is  used  for  holding  the  tool.  The  ring 
and  rocker  are  removed,  and  the  body  of  the  holder 
is  dropped  down  over  the  post.  A  key  is  then  in- 
serted through  the  holder  into  the  slot  of  the  tool 
post,  and  the  set  screw  tightened  down  with  a 
wrench  as  usual.  This  clamps  the  holder  firmly  in 
position.  The  cutting-off  tool  blade,  after  being  set 
to  project  the  proper  amount  for  the  work  in  hand, 
is  clamped  by  a  strap  held  down  by  two  cap  screws 
as  shown.  In  changing  from  a  right-  to  a  left-hand 
tool,  the  holder  is  merely  swung  around  180  de- 
grees to  use  the  other  end  of  the  blade.  For  a 
right-  or  left-hand  side-tool,  the  same  device  is  used, 
but  with  the  cutting-oft  tool  blade  replaced  with  a 
side- tool  blade. 


WATERPROOFING  CONCRETE. 
The  great  water  supply  system  which  New  York  City  is 
constructing  In  the  Catskills  will  cost  about  $101,000,000,  and 
It  will  require  years  to  complete  It.  Concrete  will  be  used 
very  largely  In  the  construction  of  the  immense  dams  and 
aqueduct,  and  it  is  highly  Important  that  the  concrete  be 
made  waterproof,   especially   In   the   portions   which   are   sub- 


Double  Crank  Press  of  Unusual  Slue. 

ever  been  built  with  such  enormous  dimensions  for  sbiii  pro- 
pulsion. Notwithstanding  the  absence  of  information  on  the 
working  of  these  machines,  the  engineers  who  designed  them 
were  able  to  determine  the  horse-power  developed,  as  well  as 
the  speed  with  which  this  developed  power  would  propel  n 
ship  of  hitherto  unequalled  dimensions,  within  a  limit  of 
error,  at  the  trials,  of  less  than  'i  per  cent,  the  error  being  on 
the  side  of  more,  rather  than  less,  power  and  speed. 
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BRITISH  TRADE  TOPICS. 

Though,  taking  the  country  through,  the  value  of  goods 
imported  and  exported  still  increases,  in  the  engineering  and 
allied  industries  the  peak  of  the  upward  tendency  would 
appear  to  have  been  reached,  the  present  indications  pointing 
to  gradual  retrogression.  For  the  month  of  August,  1907, 
the  imports  show  an  increase  of  $2,037,240  over  the  corre- 
sponding month  in  1906,  and  of  $12,199,180  over  those  of  1905. 
The  exports  increased  during  the  same  period  by  $19,312,150 
as  compared  with  1906,  and  $39,186,040  over  that  of  1905. 
Iron  and  steel,  and  manufactures  directly  connected,  show, 
during  the  month,  increased  exports  to  the  extent  of  $2,078,- 
925.  Cotton  machinery,  for  which  there  is  an  unprecedented 
■demand,  contributed  considerably  to  the  increase. 

Trade  Union  Activities  and  Labor  Conditions. 

As  previously  mentioned,  a  prominent  topic  here,  for  some 
time,  has  been  the  question  of  recognition  of  the  ofiBcial 
representatives  of  trade  unions  in  a  number  of  industries. 
At  the  moment,  a  movenient  is  on  foot  among  organized 
railway  servants  to  insist  on  negotiations  on  matters  of 
wages,  working  conditions,  etc.,  being  conducted  by  their 
accredited  representatives  in  place  of  individual  application 
and  discussion.  The  directors  of  the  principal  railways  are 
strongly  opposed  to  the  suggestion,  but  apparently  this  atti- 
tude is  not  to  the  liking  of  many  shareholders  and  prominent 
business  men,  who  have  found  collective  bargaining  to 
answer  well  in  their  private  business.  A  ballot  is  being  taken 
among  the  men  as  to  whether  they  will  strike  as  a  protest 
against  the  refusal  of  their  demands.  For  the  time  being, 
questions  of  wages  or  hours  are  subordinated. 

On  the  other  hand,  the  Shipbuilding  Federation  has 
handed  notices  of  a  lock-out  to  about  40,000  shipbuilders  and 
boilermakers,  who,  as  the  result  of  a  ballot,  decided — against 
the  advice  of  their  officials — not  to  accept  the  employers' 
proposals  that  all  labor  disputes  should  be  considered  and 
settled  by  representatives  of  employers  and  workmen,  with- 
out stoppage  of  work  in  the  meantime.  The  employers  have 
suffered  considerably  in  the  past  through  workmen  in  this 
branch  throwing  down  their  tools  and  leaving  work  without 
consultation  with,  or  authorization  from,  their  trade  union 
executives.  It  is  probable  that  the  men  will  take  another 
■ballot,  and,  as  many  men  did  not  vote  on  the  first  one,  the 
previous  decision  will  very  likely  be  reversed.  In  any  case, 
considered  simply  as  a  matter  of  expediency,  they  will  be 
wise  in  doing  so,  as  the  employers  are  in  a  strong  position, 
and  have  chosen  a  favorable  time  for  settling  the  matter. 
Though  just  now  a  larger  tonnage  of  shipbuilding  has  been 
placed  on  the  Clyde  than  during  any  corresponding  period, 
some  time  will  elapse  before  it  is  ready  to  be  dealt  with  in 
the  yards,  and  on  the  East  Coast  one  or  two  of  the  largest 
Concerns  have  scarcely  an  order  on  the  books,  the  inflnence 
of  the  depression  extending  to  the  drawing  office  staffs,  which 
have  been  reduced  to  a  quite  unusual  extent. 
The  Shipbuilding  Industry. 

At  Devonport,  the  Temaraire  was  launched  on  August  24. 
Her  length  and  width,  like  the  previously  launched  Belle- 
rophon,  are  490  feet  and  82  feet,  respectively,  and  ,her  dis- 
placement 18,600  tons,  or  700  more  than  the  Dreadnought. 
Turbine  engines  will  give  a  speed  of  21  knots.  She  will 
carry  ten  12-inch  guns,  as  compared  with  eight  on  the 
Dreadnought.  Orders  have  just  been  given  at  Portsmouth  for 
another  Dreadnought  of  19,300  tons,  and  a  similar  vessel  is 
to  be  built  at  Devonport.  The  last  two  vessels  will  be  armed 
with  13-inch  guns,  the  heaviest  carried  in  any  navy. 

The  trials  of  the  Mauretania  are  just  commencing,  and 
indications  point  to  very  satisfactory  results.  Though  built 
on  the  genera]  lines  of  the  Lusitania,  there  will  be  a  number 
of  alterations  in  details. 

Cotton  Machinery. 

As  mentioned  earlier,  textile  machine  builders  are  ex- 
tremely busy,  more  especially  in  the  cotton  section.  It  is 
rather  surprising  that  American  builders  do  not  make  a  bet- 
ter show  in  this  connection  as  regards  export  business,  as 
the    conditions   are   all    in   favor    of    repetitive    methods,   the 


various  details  being  mostly  made  in  lots  of  many  thousands. 
Prices  have  also  been  advanced  considerably  during  the  last 
year  or  so.  During  average  times,  however,  it  is  wonderful 
at  how  low  a  cost  really  good  and  well-finished  machinery 
in  this  line  is  produced  and  sold.  One  reason  for  this  possi- 
bility is,  doubtless,  the  fact  that  the  population  In  the  dis- 
tricts where  cotton  goods  are  manufactured,  and  the  requisite 
machinery  built,  is  very  stable  and  apt,  machinery  having 
been  built  alongside  its  manipulation  since  the  commence- 
ment of  the  industry.  A  considerable  proportion  of  the  most 
modern  machine  tools  has  recently  been  installed  in  the 
textile  machine  shops,  and  the  splitting  up  of  processes  into 
individual  operations  on  very  simple  machine  tools  has  been 
carried  to  a  high  degree  of  efficiency.  A  machine  which 
appears  to  lend  itself  to  this  class  of  work  with  excellent 
results  is  the  Potter  &  Johnston  automatic  turret  lathe,  with 
magazine  attachment,  especially  on  wheel  blanks,  pulleys, 
etc.  For  the  manufacture  of  the  rings  used  on  frames  for 
ring  spinning,  the  "Ajax,"  an  American  forging  machine, 
turns  out  a  very  superior  article  as  regards  homogeneity  at 
a  wonderfully  quick  rate,  and  without  waste  of  material,  as 
the  ring  is  upset  to  outside  diameter  from  a  bar  of  the  same 
size  as  the  hole  afterwards  punched  in,  the  ring  being  forced 
off  its  core,  which  is  thus  available  for  the  next  ring  forged. 
These  rings  are  now  made  from  mild  steel  bar,  and  after 
boring  and  turning,  are  case-hardened  and  highly  polished. 
They  were  formerly  made  of  malleable  iron,  but  drop  or 
press  forgings  in  mild  steel  are  found  superior  and  cheaper. 
For  hardening  the  rings  after  carbonizing,  the  Brayshaw  fur- 
nace (see  Machineby,  January,  1905),  which  utilizes  a  bath 
of  liquid  salts,  the  temperature  of  which  may  be  ascertained 
and  varied  to  a  high  degree  of  exactitude,  is  found  very  well 
adapted.  Many  of  the  smaller  castings  used  in  the  business 
are  annealed  by  packing  them,  in  suitable  pots,  with  cast 
iron  turnings  and  leaving  them  over  night  in  a  heating  fur- 
nace. The  ease  of  subsequent  manipulation  of  the  castings 
and  the  longer  life  of  the  tools  amply  justify  the  cost  of 
annealing. 

Automobile  Industry. 

The  building  of  motor-cars  now  appears  firmly  established 
in  Great  Britain,  the  imports  from  the  Continent  having 
greatly  decreased  relatively  to  the  total  output,  coincidentally 
with  a  decided  increase  in  British  exports  in  this  line.  How- 
ever, there  are  indications  that  the  facilities  for  the  manu- 
facture of  cars  built  for  the  luxury  trade  are  now  more  than 
sufficient,  and  the  needs  of  the  less  wealthy  are  receiving 
attention.  Continental  makers  are  also  making  a  study  of 
the  problem.  The  Roj'al  Automobile  Club  is  now  carrying 
out  a  valuable  series  of  trials  of  commercial  vehicles.  The 
various  classes  travel  by  a  route  which  tests  the  character- 
istic features  of  each  class,  and  at  certain  towns  the  whole  of 
the  vehicles  are  on  view  a  day  or  two,  thus  giving  prospective 
users  an  opportunity  of  comparing  the  merits  of  the  different 
designs.  From  point  to  point  the  routes  are  so  arranged 
that  the  heavier  types  travel  the  shortest  distance,  and  the 
lighter  ones  travel  a  roundabout  journey,  so  that  all  have 
practically  the  same  duty  to  perform.  The  report  of  the 
trials — the  methods  employed  on  which  are  approved  by 
both  builders  and  users — will  be  of  considerable  commercial 
value. 

Iron  and  Steel  Industry. 

Mention  has  previously  been  made  of  improvements  adopted 
by  British  iron  and  steel  works  during  the  last  few  years. 
At  the  large  works  of  Sir  Bernard  Samuelson,  near  Middles- 
boro,  two  steam  turbines,  each  capable  of  giving  a  normal 
output  of  1,350  K.'W.  at  a  speed  of  2,400  R.  P.  M.,  are  being 
installed.  They  will  work  from  the  exhaust  steam  of  blow- 
ing engines,  which  have  previously  worked  non-condensing. 
Portable  machine  tools  increase  in  size  and  adaptability  in 
every  tool-using  country,  and  in  this  connection  may  be  men- 
tioned a  portable  facing  machine  for  gun  turrets,  swing 
bridges,  turntables,  etc.,  built  by  John  Hetherington  &  Sons, 
Ltd.,  Manchester,  which  -^'eighs  33  British  tons.  An  old 
engineer  commenting  on  this  and  other  recent  tools  of  this 
class,  stated  that  in  his  younger  days  portable  tools  were 
mostly  represented  by  ratchet  braces,  screwing  tackle,  etc. 
He  could  understand  Mahomet  going  to  the  mountain  when 
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tile  nioimtain  refused  to  ooiiie  (o  him.  but  when  Mahomet 
starti  (I  getting  bigger  than  the  mountain,  our  friend  thought 
It  was  almost  time  to  give  such  machines  a  fresh  title. 

.1.  Hutler  &  Co.,  Halifax,  have  Introduced  a  line  of  girder 
drilling  machines  tor  handling  work  up  to  30  Inches  by  24 
Inches  by  60  feet  long.  The  machine  has  six  heads,  and 
roughly  resembles  a  traveling  head  shaper  with  six  heads. 
The  machine  has  been  very  successful  drilling  holes  In 
straight  or  zigzag  lines,  each  head  having  aulomatlc  stop 
and  witlulrawal. 

In  the  September,  1904,  issue  of  MACHiM:itY.  there  was  Illus- 
trated and  details  given  of  a  12,  14  and  IS-inch  swing  lathe 
as  built  by  Clark's  Machine  Tool  Co.,  Ltd.,  Luton.  As  may 
be  remembered,  these  lathes  come  about  halfway  between 
the  ordinary  lathe  and  the  special  turret  lathes,  lending  them- 
selves to  both  repetitive  and  general  work,  the  bore  of  the 
si)indles  being  quite  large  relatively  to  the.  height  of  centers. 
A  20-ineh  swing  lathe  recently  produced  by  these  makers  will 
pass  4ij-inch  black  bars  through  the  spindle,  and  has  ample 
power  for  dealing  with  this  diameter.  As  In  previous  exam- 
ples, the  spindle  bearings  are  placed  diagonally,  with  the  idea 
of  giving  a  double  adjustment,  and  relieving  the  strains  on 
the  cap  bolts.  Detail  Improvements  have  also  been  Intro- 
duced Into  the  screw  cutting  arrangements,  allowing  of  spe- 
cially coarse  threads  being  cut  without  risk  of  breakdown. 
As  in  the  other  sizes,  the  spindle  of  the  loose  head  is 
arranged,  when  desired,  for  automatic  boring.  The  back  rest 
for  carrying  cuttlng-off  or  forming  tools  is  detachable  from 
the  front  rest,  allowing  a  larger  diameter  of  work  to  be 
turned  in  the  ordinary  w^y,  the  front  four-tool  turret  rest 
remaining  as  before.  The  weight  of  the  lathe  has  been 
Increased,  and,  generally,  the  lathe  appears  likely  to  give  a 
good  account  of  itself.  James  Vose. 

Manchester,  England,  September  30,   1907. 


MISCELLANEOUS  FOREIGN  NOTES. 
The  Exhibition  in  Tokio  in  1912. — The  Japanese  authori- 
ties have  now  begun  in  earnest  to  make  arrangements  for 
the  great  International  exhibition  to  be  held  In  1912,  and 
they  are  setting  about  their  work  with  that  thoroughness 
which  has  characterized  all  their  performances  of  late  years. 
The  exhibition  is  primarily  intended  for  the  promotion  of 
education  and  industry,  but  is  expected  to  be  an  Important 
link  in  the  good  feeling  between  the  Japanese  and  western 
nations.  The  exhibition  ought  to  be  the  means  for  further- 
ing the  trade  of  our  own  nation  In  Japan. 

The  Tanoyes,  Ltd.,  Birmingham,  England,  has  placed  on 
the  market  a  high-speed  motor  driven  radial  drill  which  em- 
bodies several  improvements.  The  spindle  Is  3  inches  In 
diameter  and  bored  to  receive  a  No.  5  Morse  taper.  The 
working  radius  is  from  1  foot  9  Inches  to  5  feet.  The  spindle 
has  16  speeds,  varying  from  10  to  300  revolutions  a  minute, 
and  automatic  feed  with  four  changes.  An  automatic  stop  is 
provided  for  the  vertical  motion  of  the  spindle.  The  vertical 
adjustment  on  the  column  is  2  feet  8  inches.  The  base  plate 
of  the  machine  Is  about  6  feet  long  by  4  feet  wide.  There 
Is  also  a  small  table  placed  on  the  base  plate  and  revolving 
about  the  column.  This  table  is  2  feet  6  inches  long  by  2 
feet  wide,  and  is  provided  with  T-slots  on  the  top  and  sides. 

Permanent  Mcseum  for  Safety  Appliances  in  Berlin. — 
The  permanent  exposition  for  safety  appliances  in  Charlotten- 
burg,  near  Berlin,  has  now  been  opened  for  three  and  one-half 
years.  As  the  material  of  the  exposition  relating  to  hygiene 
and  safety  appliances  for  machinery  has  considerably 
Increased  during  these  years,  the  German  government  has 
appropriated  $4,f;,000  for  the  erection  of  additional  buildings. 
The  constantly  Increasing  interest  taken  in  the  matter  of 
safeguarding  the  life  and  health  of  industrial  workers  In' 
Europe,  as  well  as  on  this  side  of  the  Atlantic,  is  one  that 
merits  attention,  and  it  Is  gratifying  to  notice  the  great 
change  that  has  taken  place  In  public  opinion  of  late  years 
In  regard  to  this  matter. 

Industrial  Awakening  in  Spain. — While  the  American  war 
on  the  one  hand,  and  the  political  changes  due  to  it  on  the 
other,  dealt  a  crushing  blow  to  the  credit  of  Spain,  and  many 
foreign  dealers,  in  view  of  existing  dilTlcuUies,  refused  lo 
trade  with  (lie  eouiilry,  coikIII  ions  of  affairs  are  now   settled. 


and  the  prospects  are  very  much  different.  The  government 
as  well  as  leading  Individuals  In  the  industrial  world  are 
making  every  effort  to  regain  the  economical  prosperity  of 
the  country.  The  Imports  and  exports  have  trebled  In  the 
last  ten  years.  There,  as  in  Italy,  mechanical  Industries  are 
commencing  to  flourish,  and  while  at  first  exporters  may  not 
expect  very  great  trade,  it  would  be  well  for  machine  dealers 
to  keep  an  eye  on  the  future  possibilities  for  their  trade  in 
that  country.  The  immense  natural  richness  of  the  peninsula, 
which  have  not  yet  received  the  attention  that  similar  nat- 
ural resources  have  received  elsewhere,  are  about  to  be  ex- 
ploited, and  Spain  no  doubt  will,  within  a  few  years,  show  an 
industrial  awakening  the  same  as  has  Italy. 

Electric  Steel  Furnaces  in  Germany, — In  our  foreign 
notes  of  our  September  Issue  we  mentioned  that  a  Kjelliu 
induction  furnace,  having  a  capacity  of  24  tons,  had  been 
installed  at  the  Roechling  Iron  &  Steel  Works,  Voelklingen, 
Germany.  We  have  been  Informed  by  the  Gesellschaft  fiir 
Elektrostahlanlagen,  Berlin,  which  firm  possesses  the  patent 
rights  in  Europe  of  the  Kjellin  and  Rcechling-Rodenhauser 
induction  furnaces,  that,  while  it  is  possil^le  in  the  course  of 
time  these  furnaces  may  be  made  with  a  capacity  of  24  tons, 
the  statement  that  such  was  the  case  in  the  installation 
mentioned  was  not  correct.  At  the  present  time  the  furnaces- 
have  capacities  of  only  3  and  8  tons,  respectively. 

Messrs.  Thomas  Robinson  &  Son.  Ltd..  of  Roachdale.  Eng- 
land (as  reported  by  Engineering  of  London),  have  recently 
completed  a  machine  which  can  be  described  in  no  better  way 
than  by  calling  it  a  gigantic  pencil  sharpener.  Most  of  us 
are  familiar  with  the  five-cent  hollow  cone  with  inserted 
blade,  which  is  sold  for  a  pencil  sharpener  in  most  stationery 
stores.  This  machine  has  a  similar  hollow  cone,  revolved  by 
powerful  gearing,  with  a  series  of  inserted  blades  acting  in 
exactly  the  same  manner  as  the  tool  of  our  schoolboy  days. 
It  is  of  such  size,  however,  as  to  be  able  to  sharpen  a  "pencil" 
2S  inches  in  diameter,  if  necessary.  Of  course,  it  is  not  used 
for  pencils.  The  machine  is  built  for  the  harbor  works  of 
Rotterdam,  Holland,  and  is  to  be  used  In  sharpening  piles, 
which  are  afterward  shod  with  iron  shoes.  The  whole  taper- 
ing head  is  arranged  on  a  slide,  which  is  moved  forward  by 
a  belt-driven  feed  motion.  Suitable  clamping  devices  are: 
provided  for  supporting  the  end  of  the  pile.  A  timber  20' 
Inches  square  can  be  tapered  In  about  15  minutes,  the  diame- 
ter left  at  the  point  being  5  inches. 

German  Machine  Tool  Trade. — The  Association  of  German 
Machine  Tool  Builders  has  given  out  the  following  statement 
for  the  secoijd  quarter  of  this  year.  The  business  was  on  a 
firm  basis,  and  employment  of  workers  in  the  machine  tool 
branch  was  steady.  There  was  and  Is  a  lack  of  skilled  labor, 
which  Is  charged  to  the  desire  for  young  men  to  try  to  earn 
at  once  more  money  than  can  be  paid  to  apprentices  In  the 
machine  tool  business.  The  automobile  business  has  also 
deprived  the  machine  tool  builders  of  many  of  their  best 
men.  Wages  have  either  increased,  or  at  least  been  perma- 
nent, during  the  first  part  of  this  year.  From  1901  to  1905 
there  was  an  Increase  In  wages  of  40  per  cent  in  many  dis- 
tricts. The  ordinary  length  of  the  working  day  is  91/3  and 
10  hours,  but  it  has  been  necessary  to  require  the  men  to 
work  overtime  In  many  cases.  In  order  to  be  able  to  keep  up 
with  the  demand  for  machine  tools.  Consul-General  Richard' 
Guenther,  of  Frankfort,  Germany,  reported  some  time  ago 
that  at  a  meeting  of  a  committee  of  the  Association  of  Ger- 
man Machine  Tool  Builders,  the  present  business  conditions 
were  said  to  be  excellent.  The  works  have  orders  for  a  long 
period  ahead,  and  the  Increases  in  prices  of  machines,  due  to- 
the  prevailing  conditions,  have  not  met  with  any  difficulties, 
nor  caused  any  decrease  In  the  sales.  The  foreign  competi- 
tion, particularly  that  from  the  United  States,  however.  Is- 
very  keen,  and  the  prices,  particularly  for  medium  size  and 
small  foreign  machines,  low.  There  is  a  strong  tendency  I'or 
greater  specialization  In  the  manufacture  of  machine  tools, 
this  being  necessary  for  meeting  on  an  equal  l)asls  the  Amer- 
ican competition.  By  adopting  American  methods  the  Ger- 
mans consider  that  they  will  be  fully  able  to  keep  up  with  the 
competition,  although  they  do  not  expect  to  bo  able  lo  'olim- 
Inate  It  in  any  way. 
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NATIONAL  MACHINE  TOOL  BUILDERS' 
CONVENTION. 
The  sixth  annual  convention  of  the  National  Machine  Tool 
Builders'  Association  was  held  on  October  15  and  16  at  the 
Hotel  Imperial,  New  York  City.  The  meeting  was  addressed 
by  President  E.  M.  Woodward,  of  Woodward  &  Powell  Planer 
Co.,  Worcester,  Mass.  In  the  course  of  his  address  he  referred 
to  the  benefits  resulting  to  machine  tool  builders  from  the 
existence  of  the  association,  which  has  brought  them  into 
close  contact,  promoted  friendly  feeling,  and  made  cooperation 
possible.  Secretary  P.  K.  Montanus,  of  the  Springfield 
Machine  Tool  Co.,  of  Springfield,  Ohio,  spoke  of  freight 
charges  on  fractional  car  loads.  He  pointed  out  the  injustice 
of  the  present  regulations,  which  oblige  manufacturers  to  pay 
excessive  freight  charges  on  fractional  car  loads,  even  when 
they  form  part  of  a  large  shipment  to  the  same  consignee. 
For  example,  if  a  machine  tool  builder  has  four  planers  to 
ship  and  a  car  will  accommodate  only  three,  a  second  car 
is  required  for  the  extra  machine,  and  the  additional  freight 
bill  is  out  of  all  proportion  to  that  for  the  others.  Mr.  Mon- 
tanus argued  that  under  such  conditions  the  manufacturer 
should  receive  the  benefit  of  the  car  load  rate  on  the  entire 
shipment,  and  that  he  should  not  pay  a  high  rate  on  a  part 
when  it  happened  that  one  car  has  not  sufficient  capacity  for 
the  entire  shipment.  A  standard  apprenticeship  agreement 
known  as  the  "National  Machine  Tool  Builders'  Apprentice- 
ship Contract"  was  adopted,  subject  to  the  modifications  neces- 
sary to  conform  to  various  State  laws.  It  was  further  decided 
that  a  standard  diploma  would  be  used  for  apprentices  upon 
the  completion  of  their  terms  of  service.  The  need  of  special 
apprentices  or  operators  trained  to  do  one  kind  of  work  was 
discussed  and  action  taken  to  provide  for  them. 

The  association  is  in  a  prosperous  condition,  eighty-one 
concerns  now  being  members,  eleven  new  ones  having  been 
added  at  this  meeting,  as  follows:  Aurora  Tool  Works. 
Aurora,  Ind.;  Champion  Tool  Works  Co.,  Cincinnati,  Ohio; 
Cincinnati  Lathe  &  Tool  Co.,  Cincinnati,  Ohio;  Eberhardt 
Bros.  Machine  Co.,  Newark,  N.  J.;  Fellows  Gear  Shaper  Co., 
Springfield,  Vt;  E.  J.  Flather  Mfg.  Co.,  Nashua,  N.  H.:  Hil- 
bert  Machine  Co.,  Cincinnati,  Ohio;  Lucas  Machine  Tool  Co., 
Cleveland.  Ohio;  Mueller  Machine  Tool  Co.,  Cincinnati,  Ohio; 
Seneca  Falls  Mfg.  Co.,  Seneca  Falls,  N.  Y.;  Western  Machine 
Tool  Works,  Holland,  Mich. 

The  following  officers  were  chosen  for  the  ensuing  year: 
President,  Fred  L.  Eberhardt,  Gould  &  Eberhardt,  Newark. 
N.  J.;  first  vice-president,  C.  A.  Johnson,  Gisholt  Machine 
Co.,  Madison,  Wis.;  second  vice-president,  E.  P.  Bullard,  Jr., 
Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.;  secretary,  P.  E. 
Montanus,  Springfield  Machine  Tool  Co.,  Springfield,  Ohio; 
treasurer.  W.  P.  Davis,  W.  P.  Davis  Machine  Co.,  Rochester, 
N.  Y. 

The  next  meeting  of  the  association  will  be  held  at  Atlantic 

City,  N.  J.,  in  May.     The  date  of  meeting  will  be  announced 

later. 

*     *     « 

MACHINERY'S  ANNUAL  OUTING. 
On  October  17  Machinery  gave  its  fifth  annual  outing,  the 
invitations  to  which  were  accepted  by  five  hundred  machine 
tool  builders,  manufacturers,  mechanical  engineers,  superin- 
tendents, and  others  interested  In  the  machine  tool  business, 
from  all  parts  of  the  country  and  some  from  Europe — nearly 
all  of  whom  were  able  to  attend.  The  steamer  Sagamore  of 
the  Long  Island  Railroad  was  chartered  for  the  day,  and  the 
start  was  made  from  the  foot  of  West  22d  Street,  the  route 
being  laid  out  so  as  to  give  the  visitors  a  comprehensive  idea 
of  the  great  coast  defenses  of  New  York  City,  and  incidentally 
to  include  some  other  objects  of  general  interest.  The  Lusitania 
of  the  Cunard  Line  was  lying  at  her  dock  at  the  foot  of  14th 
•Street,  and  the  Sagamore  was  warped  in  and  lay  there  for  a  few 
minutes  to  give  a  close  view  of  this  enormous  ship  which  had 
just  broken  the  transatlantic  record.  The  steamer  then  rap- 
Idly  made  her  way  south,  through  the  upper  bay,  past  the 
•Statue  of  Liberty  and  Ellis  Island,  and  reached  Forts  Wads- 
-woi-th  and  Hamilton,  which  constitute  the  inner  defenses  on 
-opposite  sides  of  the  Narrows.  Passing  between  these,  the 
Sagamore  circled  through  the  lower  bay  in  view  of  Sandy 
Hook,  Fort  Hancock,  Romer's  Shoal  and  Coney  Island.     The 


outer  defenses  to  the  main  entrance  were  thus  included,  and 
the  course  retraced  to  the  upper  bay,  past  Governor's  Island, 
through  the  East  River  by  Blackwell's  Island,  and  under  the 
uncompleted  cantilever  bridge  of  the  same  type  as  the  one 
which  recently  fell  at  Quebec;  thence  through  the  beautiful 
scenery  of  the  East  River  to  Fort  Totten.  where  all  disem- 
barked. This  fort  is  the  headquarters  of  the  submarine  artil- 
lery for  the  United  States  and  a  school  of  submarine  defense. 
Through  the  courtesy  of  the  Commanding  Officer,  Colonel 
G.  N.  Whistler,  all  the  officers  of  the  post  were  waiting  to 
receive  the  party,  which  was  divided  into  groups,  and  taken 
through  the  electrician  sergeants'  school,  the  officers'  school, 
the  54th  company's  barracks,  the  mortar  battery,  gun  bat- 
teries, torpedo  store  house,  and  shown  the  cable  tank,  range 
towers,  and  the  method  of  plotting  the  position  of  a  ship, 
which  excited  general  interest.  By  the  observations  taken  in 
the  range  towers',  the  positions  of  the  ships  of  an  enemy's 
fleet  is  plotted,  and  the  angles  and  elevation  of  guns  deter- 
mined. The  men  who  fire  the  guns  do  not  see  the  enemy's 
ships  at  all.  The  guns  are  trained  entirely  by  telephone  and 
telautograph  directions  giving  the  elevation  and  angle  of  fire, 
these  having  been  determined  by  the  observations  taken  from 
the  range  towers  located  at  Forts  Totten  and  Schuyler,  the 
latter  of  which  is  just  across  the  Sound  from  the  former. 
The  return  trip  was  made  through  the  East  River  to  East 
24th  Street,  which  was  reached  promptly  at  6  o'clock. 

These  annual  outings,  which  began  in  a  small  way  in  1903 
with  some  twenty  guests,  have  gradually  increased  until  they 
have  now  become  an  established  feature  in  the  machinery 
trade,  and  afford  those  who  attend  an  opportunity  to  meet 
in  an  informal  way,  and  to  greet  their  business  friends  as 
well  as  to  extend  their  acquaintance. 


TRANSATLANTIC  "WIRELESS  TELEGRAPHY. 

An  event  of  much  importance  was  the  starting  of  trans- 
atlantic wireless  telegraph  service  by  the  Marconi  Company, 
October  17.  On  this  date  the  stations  at  Glace  Bay.  Nova 
Scotia,  and  Clifden,  Galway,  Ireland,  2,000  miles  apart,  were 
opened  to  commercial  business,  and  10,000  words  were  sent 
the  first  day,  the  messages,  of  course,  being  largely  of  a  con- 
gratulatory nature,  as  befitted  the  initiation  of  so  signal  an 
advance  in  telegraphy.  The  establishment  of  commercial 
wireless  telegraphy  across  the  Atlantic  is  the  culmination 
of  years  of  patient  work  by  Signor  Marconi  and  his  able 
assistants.  The  first  wireless  signals  were  sent  across  Decem- 
ber 16,  1902,  consisting  simply  of  the  letter  S  many  times 
repeated.  The  simplicity  of  the  signal  inclined  many  critics  to 
question  whether  the  wireless  signals  were  actually  received, 
or  whether  it  was  not  some  electrical  disturbance  which 
simulated  the  simple  signals  and  deceived  the  operator.  But 
later  events  showed  that  the  wireless  signals  were  actually 
sent  and  received.  Since  then  the  work  has  consisted  of 
improvements  in  the  apparatus  to  meet  the  demands  of  com- 
mercial work.  The  Marconi  Company  accepts  commercial  mes- 
sages at  the  rate  of  ten  cents  per  word,  and  press  messages 
at  five  cents.  The  cable  rates  are  twenty-five  cents  and  ten 
cents. 

Marconi  is  not,  by  any  means,  the  first  discoverer  of  the 
ether  disturbances  employed  in  wireless  telegraphy.  These 
disturbances,  commonly  called  Hertzian  waves  in  honor  of 
Dr.  Hertz,  an  early  investigator,  who  performed  many  inter- 
esting experiments  which  demonstrated  that  it  was  possible 
to  send  electric  signals  through  space  without  the  use  of 
wires,  were  also  known  to  still  earlier  experimenters.  But 
Marconi's  indefatigable  work,  dating  from  1895,  in  develop- 
ing wireless  telegraphy  and  putting  it  upon  a  commercial 
basis,  will  doubtless  forever  establish  his  claim  as  the  chief 
promoter  of  the  art. 

•     «     * 

Preparations  are  being  made  to  furnish  the  soldiers  of  the 
German  army  with  paper  kettles,  says  the  Industrial  Magor 
zine.  These  paper  kettles  are  a  Japanese  invention,  and 
although  they  are  made  out  of  pliable  paper,  they  hold  water 
securely.  When  water  is  poured  into  them,  they  can  be  hung 
over  a  fire,  without  burning,  for  a  length  of  time  sufficient 
to  boil  the  water.     One  kettle  can  be  used  about  eight  times. 
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FIRST  ANNUAL  INDUSTRIAL  SHOW  IN  HARTFORD. 
A  Now  Knsluiul  oxlilblliDii  of  iiuunU'actured  goods  In  the 
nmchinc  tool  and  kiiulred  piodiu'ts  line.  Known  as  the  Annual 
Hartford  Indiistilal  Show,  will  be  held  December  16-21, 
1907,  in  Foot  Guard  Hall,  Hartford,  Conn.  The  leading 
manufacturers  of  New  England  will  be  represented  by  their 
machines,  tools,  etc.,  and  about  25,000  complimentary  tlcUets 
will  be  Issued  to  mechanical  men  in  New  England,  so  that 
all  may  see  the  latest  improvements  in  the  mechanical  field 
In  which  they  are  represented.  Mr.  R.  B.  Jacobs,  secretary 
of  the  Jacobs  Mfg.  Co.,  Hartford,  Conn.,  Is  promoting  the 
■show,  and  communications  should  be  addressed  to  him. 


Walter  D.  Snow,  formerly  mechanical  engineer  and  publicity 
manager  with  the  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass.. 
where  he  was  employed  for  nearly  twenty-flve  years,  has 
opened  an  office  at  170  Summer  St.,  Boston,  where  he  will 
undertake  any  publicity  work  for  manufacturers  of  machinery 
and  allied  products. 

Henry  M.  Lane  and  Robert  I.  Clegg,  both  well-known  edi- 
tors and  contributors  to  the  technical  press,  have  started  a 
new  monthly  journal  for  the  foundry  trade,  named  Castings, 
which  will  be  under  their  joint  editorship.  The  first  issue  of 
the  new  journal  appeared  October  15.  The  publisher  is  the 
Gardner  Printing  Co.,  Caxton   Building,   Cleveland,  Ohio. 


A  5-foot  band-wheel  in  the  Waclark  Wire  Co.'s  mill  at 
Elizabeth,  N.  J.,  burst  October  8,  without  causing  loss  of  life 
or  Injury  to  any  one,  which  is  remarkable,  considering  the 
nature  of  the  accident  and  the  surroundings.  The  pulley 
had  twelve  arms,  six  on  each  side,  and  ran  at  a  rim  speed 
of  nearly  5,300  feet  per  minute.  One  piece  weighing  about 
100  pounds  went  through  the  roof  and  dropped  on  the  opposite 
pitch  of  the  same  roof.  Three  10-inch  steam  mains  were  in 
direct  line  with  the  plane  of  the  burst  pulley,  but,  strange  to 
say,  none  was  touched.  After  clearing  away  the  wreckage, 
•one  spoke  was  found  in  the  basement  nicely  balanced  on  the 
edge   of   an    oil   filter,   where   it   had    fallen   without   causing 

damage. 

*  •     • 

The  16-spindle  drill  built  by  the  Crane  Co.,  Chicago,  HI., 
for  its  manufacturing  plant,  and  which  is  illustrated  in 
another  part  of  this  issue,  is,  provided  with  variable  speed 
motors  built  by  the  Colonial  Fan  &  Motor  Co.,  Warren,  Ohio. 
The  drill  spindle  motors  are  wound  for  220-volt  direct  cur- 
rent and  are  of  5  H.  P.  each.  They  have  a  speed  variation  of 
350  per  cent  or  SVo  to  1.  The  feed  motor  is  10  H.  P.,  and  has 
a  speed  variation  of  3  to  1.    The  drill  motors  operate  In  groups 

of  four. 

*  •     • 

OBITUARY. 
F.  B.  Duncan,  of  Hale  &  Duncan,  Cleveland,  Ohio,  died  after 
a  short  illness  with  typhoid  fever  at  his  home  in  Cleveland, 

September  17. 

*  *     * 

PERSONAL. 
E.  W.  Buechling  has  been  made  assistant  manager  of  the 
sales  department  of  the  Pittsburg  Automatic  Vise  &  Tool  Co. 

S.  H.  Bullard,  vice-president  and  sales  manager  of  the  Bul- 
lard  Machine  Tool  Co.,  Bridgeport,  Conn.,  sailed  on  October  3 
for  an  extended  business  trip  in  Europe. 

E.  R.  Fellows,  president  of  the  Fellows  Gear  Shaper  Co., 
Springfield,  Vt.,  sailed  October  1  on  the  steamer  Kaiser  Wil- 
helm  II  for  a  six  weeks'  trip  abroad. 

Franklin  Jones,  for  the  past  four  years  draftsman  and  out- 
side man  with  the  Guild  &  Garrison  Pump  Co.,  Brooklyn, 
N.  Y.,  has  joined  the  editorial  force  of  Machinery. 

T.  J.  Shanahan,  formerly  with  the  Polo  Manufacturing 
Co.,  Polo,  111,,  has  been  made  factory  manager  of  the  Gen- 
eral Manufacturing  Co.,  Elkhart,  Ind.  The  company  will 
make  a  specialty  of  air-cooled  gasoline  engines. 

Lewis  H.  Morgan,  formerly  manager  of  the  Ridgway 
Machine  Tool  Co.,  and  later  superintendent  of  the  Pond  plant 
of  the  Niles-Bement-Pond  Co.,  is  now  connected  with  the 
Vandyke-Churchlll  Co.,  New  York. 

David  B.  Carse,  of  Carse  Bros.  Co.,  New  York,  has  resigned 
from  the  advisory  board  of  the  United  States  Steel  Corpor- 
ation to  again  take  up  active  work  with  his  company  In  the 
machinery    and    railroad   supply   business. 

J.  W.  Bray,  who  has  heretofore  represented  the  Bullard 
Machine  Co.  in  New  England,  Is  now  located  at  No.  1414  South 
Penn  Street,  Philadelphia,  where  he  will  represent  the  com- 
pany in  the  Philadelphia  territory. 

Fred  H.  White,  formerly  correspondent  of  the  Pope  Mfg. 
Co.,  Hartford,  Conn.,  will  assist  Mr.  R.  B.  Jacobs,  secretary 
■of  the  Jacobs  Mfg.  Co.,  Hartford,  Conn.,  In  promoting  the 
First  Annual  Hartford  Industrial  Show. 


NEW  BOOKS  AND  PAMPHLETS. 

Strikes  and  Lockouts-  Twent.v-flrst  annual  report  of  the  Commis- 
sioner of  Labor,  lOOG.  971)  pages,  (J  a  •)  inclies.  Tublislied  by 
the  Government  Printing  Office,  Washington,  D.  C.,  for  general 
distribution.  ,  ,         ,^     ,         ., 

Tlie  character  of  this  report  Is  Indicated  by  the  title.  It  gives  the 
results  of  Investigations  of  strilses  and  lockouts  in  the  United  States 
from  the  years  1901  to  1905,  together  with  summaries  covering  the 
2S-year  period  from  1881  to  190.J. 

Power    Stations    and    Tbansjiission.       By    George    C.    Shadd.       157 
pages,  6(4x914    inches.     Illustrated.     Published  by  the  American 
School  of  Correspondence,  Chicago,  111.     Price  $1.00. 
The    book    is  divided   into   two  parts,    the   first    being   on    power   sta- 
tions and  the  second  on  power  transmission.      It  is  almost  needless  to 
say  that  the  work  deals  almost  entirely  with  electrical  equipment,  for 
in  fact  the  rapid   growth   of  electric  power  development  and  electrical 
transmission  of  power  has  put  all  other  power  systems  completely  into 
the    background.      The    book    is    prepared    in    the    characteristic    style 
adopted  for  all  its  text-books  by  the  American  School  of^  Correspond- 
ence,   and,    therefore,    is    marked    by    clearness    and    lucidity    of    style, 
numerous  illustrations  and  frequent  practical  examples. 
Regulations    and    Instructions    Concerning    Denatured    Ai.conoi,, 
Central     Denaturing    Bonded     Warehouses,     and     Industrial 
Distilleries.     1G9  pages,  6x9   inches.     Published   by   the   U.   S. 
Treasury  Department,  Washington,  D.  C,  for  free  distribytion. 
This   pamphlet   giving   revised   United    States   internal    revenue    regu- 
lations under  act  of  Congress  June  7,  1906,  and  amendatory  act  March 
2,    1907,   is   No.   oO,  revised   July   15,   1907.      It   is   of  general   interest, 
as   its   provisions   are  supposed    to   permit   the  general   manufacture   of 
denatured   alcohol    by    small    producers.      That    liberal    revenue    regula- 
tions  are    required    to    extend    the   use   of   denatured    alcohol    so    as    to 
largely  displace  gasoline  and  kerosene  is  generally  conceded,  and   it  is 
to  be  hoped  that  the  present  regulations  will  be  liberally  administered. 
It   is   our  Impression,   however,   that   the   unwinding   of   red    tape   will 
tend    to    discourage    many    who    might    be    inclined    to    enter    into    the 
manufacture  of  denatured  alcohol  from  farm  products. 
Symposium    of    IndustriXl    Education.      Bulletin    No.    3,    issued    by 
the  National   Society   for  the  Promotion   of  Industrial   Education. 
Collated  by  James  P.   Ilaney.     58  pages,   0x9  inches.     Published 
by    the    society.      Copies   supplied    free    by    the    secretary,    Charles 
R.  Richards,  teachers'   College,  West  120th   St.,  New   York. 
The  bulletin  is  a  compilation  of  letters  received   in   answer  to  a   set 
of  categorical  questions  on  industrial  education,  and  it  includes  letters 
from    President    Theodore    Roosevelt,    representatives   of    trade    unions, 
and    leadtag    manufacturers    throughout   the    country.      The    sentiments 
expressed    are    almost    uniformly    in    favor    of    Improved    methods    of 
industrial  education,   and  the  pamphlet  contains  a  number  of  valuable 
contributions  to  the  literature  on  the  subject.     It  Is  quite  evident  from 
reading  the  pamphlet   that  the  general  feeling  throughout   the  country 
is  that  our  public  school  system  needs  to  be  reformed  so  as  to  include 
more   practical   education   which  will   better  fit   the   boys   for   learning 
trades. 

The  Blacksmith's  Guide.  By  J.  F.  Sallows.  157  pages,  4%  x  7 
inches.  Illustrated.  Published  by  the  Technical  Press,  Brattle- 
boro,  Vermont.  Price,  cloth  binding,  $1.50;  leather  binding, 
round   corners,   $2.00.  ,  ^     ,..  , 

The  author  of  this  interesting  work  is  not  unknown  to  the  readers 
of  Machinery,  as  he  has  contributed  to  its  columns  a  number  of 
unique  and  valuable  articles  on  tool-dressing,  case-hardening,  etc  Mr. 
Sallows  has  had  twentv-seven  years  of  experience  at  blacksmithing, 
covering  a  wide  range  of  work  in  railroad,  printing  press,  marine,  auto- 
mobile and  other  shops.  The  arrangement  of  the  work  is,  by  chap- 
ters, as  follows:  Machine  Forging:  Tool  Forging,  Hardening  and 
Tempering;  Illgh-Speed  Steel:  Case-hardening  and  Coloring:  Uraz- 
Ing — General  Blacksmithing.  The  general  make-up  and  typographical 
appearance  is  excellent,  and  the  same  adjective  applies  to  the  con- 
tents. The  chapter  on  case-hardening  is  particularly  valuable.  I  lie 
author's  experience  in  this  line  has  specially  fitted  him  to  write 
authoritatively  on  the  art  of  case-hardening  for  beauty  of  product  as 
well  as  for  uniform  surface  hardness.  The  chapter  on  tool  forging  la 
of  practical  interest  to  all   machinists. 

Engineering  Work  Shop  Practice.  By  Charles  C.  AUen.  254 
pages.  4%x7V,  inches.  Illustrated.  Published  by  Metbuen  & 
Co.,  :iO  Essex  St.,  W.  C.  London.  Price,  $1.00. 
The  work  treats  of  properties  of  matorials,  transmission  of  power, 
measuring,  gaging,  tool  steel  and  its  treatment,  joining  of  metala, 
laving  out,  chipping,  tiling  and  scraping,  cutting  tools,  lathe  work, 
planing,  shaping,  slotting,  drilling,  boring,  milling,  grinding,  lapping, 
screw  cutting,  gear  cutting,  etc.  Special  attention  has  been  gh-en 
to  highly  accurate  methods  of  measurement,  gages  and  other  niensur- 
ing  instruments  being  described  in  detail.  The  book  Is  o.  good  appear- 
ance and  is  well  prepared.  It  contains  a  large  amount  of  valuable 
instruction  and  information  for  the  machinist  and  student  In  work- 
shop practice.  The  drawings  from  which  the  cuts  showing  machine 
details  were  made,  were  carefully  aippared.  They  are  a  very  credit- 
able addllion  to  the  work,  and  "shine  by  contrast'  when  comparca 
with  HKinv  other  books  on  shop  practice.  The  bad  character  of  the 
cuts  used  to  Illustrate  many  examples  of  otherwKse  excellent  engineer- 
ing books  is  notorious.  II  Is  a  pleasure  to  examine  a  book  having 
cuts   made  from  well-executed  drawings. 

Tests    of    Intbrnal-Comiiustion    Engines    on    .-Vlcoiiol    Furl.      Hy 

Charles  E.   Lucke  and    S.    M.    Woodward.      89   pages,   d  x  9    Inches, 

Illustrated.      Published    bv    the    V.    S.    Department   of    .\grlculture, 

Washington,  I).  C,  for  free  distribution. 

This   report,  designated   as  Bulletin  No.   191.  contains  an  account  of 

the     lesls    made    by    Dr.     I.ucke    of    Columbia     University    and     I  rof. 

Woodward.  Irrigation  rnglneer,  U.  S.  Government,  to  determine  whetlier 

gasoline  and  Uei'osene  engines  at   jiresent   In   general   use  can    run   witn 

alcohol    as    fuel,    and    to    learn    what    Improvements    are    deslrnlile    to 

adapt  such    engines   especially    for   alcohol.      The   conclusions    are    that 

any    gasoline    engine   of   the    orillnary    types   can    he    run    with    alob.il 

wlihout    any    iiiali'ilal    change    In    construction:    that    when    run    wlllj 

alcohol    the'    operation    Is    less    noisy;    that    alcohol    Is    specially    well 
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adapted  for  air-cooled  motors  :  that  the  consumption  of  fuel  in  pounds 
per  brake-borse-power-hour  depends  chietly  on  the  boi"se-power  of  the 
engine:  and  that  with  any  good  gasoline  engine  as  small  a  con- 
sumption as  0.70  pound  of  gasoline  or  1.16  pound  of  alcohol  per 
brake  uoise-povver-hour  may  reasonably  be  expected  under  favorable 
conditions. 
Hendricks'    Commercial   Register    op    the    United    States.      16th 

annual  edition.     1,224  pages,  7^4  ^  10  inches.     Published  by  S.  B. 

Hendricks  Co.,   74   Lafayette   St.,   comer   Franklin    St.,   New   York 

City.  Price  $10.00. 
This  comprehensive  work  is  a  commercial  register  of  the  United 
States  tor  buyers  and  sellers,  and  it  is  undoubtedly  properly  desig- 
nated, as  it  is  one  of  the  most  complete  works  of  the  kind  pub- 
lished. The  register  is  now  in  the  Kith  annual  edition,  the  first 
edition  having  been  published  in  1S91.  That  issue  contained  about 
5U0  pages,  while  the  present  issue  contains  over  1,200  pages  and 
upwards  of  330,000  names  and  addresses  classified  under  ,31,212  trade 
headings.  Seventy-six  pages  alone  are  required  to  index  its  contents. 
The  first  edition  was  devoted  solely  to  the  building  industry  of  the 
country,  but  the  present  edition  covers  not  only  that  but  also  engi- 
neering, mechanical,  railroad,  electrical,  mining,  ii'on,  steel,  export  and 
kindred  industries.  It  is  said  to  be  the  only  publication  of  the  kind 
ever  issued  that  is  so  classified  that  it  can  be  used  either  for  pur- 
chasing or  mailing  purposes.  The  publishers  assure  us  that  each 
annual  editioi":  is  coi  reeled  and  verified  item  by  item  so  far  as  lies 
in  their  power,  a  ta-k  wDieh  is  of  no  mean  order,  as  any  one  will 
concede  upon  examining  this  great  and  valuable  work. 

CATALOGUES  AND  CIRCULARS. 

The  Hilbert  Machine  Co.,  2116  Colerain  Ave.,  Cincmnati,  O, 
Pamphlet  illustrating  and  describing  its  2i/2-foot  radial   drill. 

Chain  Belt  Co.,  Milwaukee,  Wis.  Catalogue  of  elevating,  conveying, 
and   power   transmission    machinery.  j 

Melmn  &  Hamakbr,  Meadville,  Pa.  Catalogue  descriptive  of  the 
Iklelvin  boring  head,  which  s  a  new  tool  offered  to  the  trade,  made  in 
all  sizes  up  to  18  inches  diameter. 

Patent  File  &  Tool  Co.,  8  White  St.,  Moorfields,  London,  Eng, 
Catalogue  descriptive  of  the  "Dreadnought"  milling  or  circular  cut 
file,  described  in   Machinery,  March,   1007. 

The  Ridgway  Dynamo  and  Engine  Co..  Kidgway,  Pa.  Bulletin  No. 
18  entitled  Power  Plants,  containing  half-tone  views  of  the  installa- 
tions made  by  this  company  in  the  power  plants  of  various  concerns. 

The  David  Bell  Engineering  Works,  Buffalo,  N.  Y.  Catalogue  No, 
806  on  Bell's  steam  hammers,  illustrating  and  giving  specifications  of 
the  single  frame  guide  type  and  the  open   frame   type. 

FiTCHBURG  Machine  Works,  Fitchburg,  Mass.  Circular  on  the  I.o- 
swing  lathe  describing  its  various  parts,  and  telling  of  the  special 
work  for  which  it  is  built, 

.Jenkins  Bros.,  71  John  St.,  New  York.  Pamphlet  on  extra  heavy 
valves,  giving  dimensions  of  brass  globe  valves,  brass  angle  valves, 
bi'ass  check  valves,  blow-off  vales,  iron  bod.v  globe  valves,  etc. 

Pike  Mfg.  Co.,  Pike,  N.  H.  Catalogue  giving  dimensions  and  prices 
of  scythestones,  axe  stones,  oilstones,  water  stones,  razor  hones,  knife 
sharpeners,  grindstones,  corundum  wheels,  emery  wheels,  and  abra- 
sives. 

The  Crescent  Mfg.  Co.,  Scottdale,  Pa.  Catalogue  of  small  tools 
and  machine  shop  appliances  giving  tables  of  specifications  for  detach- 
able counterboring  and  facing  tool,  reamers  of  various  types,  milling 
cutters,  die  heads,   taps,  tool-holders,  angle  plates,  etc. 

B.  F.  Stcrtevant  Co.,  Hyde  Park,  Mass.  Bulletins  Nos.  144  and 
147  describing  eight-pole,  bipolar  and  four-pole  electric  motors,  re- 
spectively. The  bulletins  contain  general  description,  construction 
details,  principal  dimensions,  etc. 

Buckeye  Engine  Co.,  Salem,  O.  Circular  containing  another  talk 
by  Professor  A.  C.  Tuiic,  in  which  he  tells  of  some  of  the  advantages 
obtained  by  using  the  Buckeye  electric  blueprinting  machine,  and  re- 
produces a  letter  from  a  well-known  firm  commending  this  machine. 

H.  W.  Johns-Manville  Co.,  100  William  St.,  New  York.  Leaflet 
descriptive  of  "Leak-No,"  a  peculiar  metallic  compound  in  powder 
form  that  Is  mixed  with  water  to  stop  leaks  in  steam,  v.-ater,  gas,  air, 
ammonia  and  brine  pipes,  to  fill  cracks  in  fire-pots,  wash  basins,  bath- 
tubs, etc. 

The  Graham  Mfg.  Co.,  Providence,  R.  I.  Leaflet  descriptive  of  the 
universal  iig  vise  which  may  be  used  as  an  ordinary  drill  vise  or  as  a 
jig  drilling  vise  by  the  use  of  attachments.  It  Is  universal  in  its 
character  for  all  work  within  its  capacity,  and  often  saves  the  making 
of  expensive  drilling  jigs. 

The  Brown  Hoisting  Machinery  Co.,  Cleveland,  O.  Pamphlet  il- 
lustrating "Brownhoist"  locomotive  cranes  with  grab-bucket  equipment, 
showing  the  cranes  handling  ore  from  stock  piles,  gondola  cars,  etc.  A 
general  description  of  this  equipment  and  a  summary  of  Its  advantages 
are  included.  Attention  is  called  to  the  partial  list  of  steel  companies 
using  these  cranes. 

Eugene  Dietzgen  Co.,  New  York.  Catalogue  of  drawing  histru- 
ments,  drawing  materials,  surveying  Instruments,  etc.  This  attractive 
catalogue  contains  473  pages,  5%  xS'A  inches  (dealer's  size),  and  lists 
a  great  variety  of  drawing  supplies,  surveying  Instruments  and  other 
materials  and  devices  required  by  draftsmen,  mechanical  and  civil 
engineers,  architects,  etc. 

The  R.  K.  Le  Blond  Machine  Tool  Co.,  4605  Eastern  Ave.,  Cincm- 
nati, Ohio.  Catalogue  of  engine  lathes,  including  both  standard  and 
quick-change,  special  turret  lathes,  motor-driven  lathes,  etc.  The  cata- 
logue also  lists  all  lathe  attachments.  The  illustrations  are  specially 
attractive,  and  the  catalogue  as  a  whole  is  of  much  Interest  to  manu- 
facturers and  lathe  users. 

Norton  Co.,  Worcester,  Mass.  Circular  of  Norton  alundum  stones 
which  are  made  of  specially  prepared  alundum  by  the  same  process 
used  in  the  manufacture  of  Norton  grinding  wheels.  These  stones 
are  recommended  for  glass  cutting,  lens  grinding,  etc.  The  circular 
Is  printed  m  three  colors  and  is  an  attractive  piece  of  advertising 
literature. 

NiLKs  Bement-Pond  Co.,  Trinity  Building,  111  Broadway,  New  York. 
Catalogue  of  the  Pond  rigid  turret  lathe.  This  machine  was  designed 
for  work  ordinarily  done  on  engine  lathes,  and  Is  specially  adapted  to 
gear  blanks,  small  fly-wheels,  engine  cylinders,  etc.  It  is  built  in  two 
sizes,  21  and  28  inches  swing.  The  catalogue  is  illustrated  with 
views  showing  attachments,  equipment,  and  samples  of  work  that  can 
be  handled  advantageously, 

Thu  Hisey-Wolf  Machine  Co.,  Cincinnati,  Ohio.  Catalogue  No.  6, 
Illustrating  and  describing  the  company's  complete  line  of  portable 
electric  drills  and  grinders  which  are  wound  for  both  direct  and  al- 
ternating current.  These  electric  drills  and  grinders  represent  an  im- 
portant advance  in  the  growth  of  the  portable  tool  idea  and  the  cata- 
logue will  be  found  of  much  general  interest.  It  is  mailed  to  any  one 
upon  application. 

Walter  B.  Snow,  170  Summer  St.,  Boston,  Mass,  "Productive 
Publicity,"  a  booklet  outlining  the  proposed  activities  of  Mr.  Snow 
as  a  "publicity  engineer."  His  long  experience  in  engineering  and 
publicity  work  has  specially  fitted  him  for  intelligently  handling  this 
business — a  business  that  is  rapidly  growing  in  compl'>xitv  and  which 
remands  technical  training  and  experience  of  a  higii  order  to  satisfy 
uresent  needs  in  marketing  manufactured  products. 


General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4534 
on  Curtis  steam  turbines  of  the  horizontal  type  for  driving  horizontal 
shaft  generators.  Curtis  turbine  generator  sets  are  Luilt  up  to 
300  K.  W.  capacity  for  both  direct  and  altei'nating  current.  The  bul- 
letin fully  describes  the  construction,  and  points  out  the  advantages, 
among  which  are  less  floor  space  required,  absence  of  reciprotuting 
parts  and   attendant  freedom  from  vibration,  etc. 

The  Ridgway  Dynamo  and  Engine  Co.,  Ridgway,  Pa.  Set  of  temp- 
lets showing  the  floor  space  occupied  by  the  Standard  Ridgway  gener- 
ating units  in  sizes  from  10  K.  W.  to  200  K.  W.,  inclusive.  These  temp- 
lets are  made  to  a  scale  of  14  inch  to  the  foot,  and  are  seven  in  num- 
ber. They  should  be  of  great  convenience  in  the  laying  out  of  power 
plants,  as  the  templets  may  be  laid  on  a  drawing  scaled  Vi  inch  tQ 
the  foot,  and  shifted  to  whatever  position  best  suits.  'The  company 
is  sending  the  templets  free  to  all   Interested. 

A  catalogue  has  been  received  from  the  Twenty-third  St.,  New  York, 
Y.  M.  C.  A.,  giving  a  synopsis  of  the  courses  of  study  in  the  night 
school  which  began  in  October  and  continues  until  June.  The  courses 
include  the  ordinary  common  school  studies  and  instruction  in  indus- 
trial chemistry,  paper  making,  leather  making,  architectural  drawing, 
plan  reading  and  estimating,  mechanical  drawing,  salesmanship, 
advertising,  accountancy,  plumbing,  railway  transportation,  electricity, 
steam  engineering,  etc. 

General-  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4530  on 
mercury  arc  rectifiers.  It  describes  the  simplicity  and  reliability  of 
these  devices  lot  producing  direct  current  for  chirging  storage  ba'ter 
ies  and  for  many  other  commercial  purposes.  They  are  i:iexpensive, 
flexible  and  reliable,  require  small  floor  space,  have  remarkably  high 
efficiency  at  full  and  light  loads,  and  in  operation  are  the  simplest 
rectifying  devices  yet  produced.  .\  brief  outline  of  the  theory  of  the 
apparatus  is  given  in  the  bulletin  and  various  types  of  rectifying  sets 
are  described  and  Illustrated. 

GOLDSCHMIDT  THERMIT  Co.,  00  Wcst  St.,  New  York.  Circular  de- 
scribing applications  of  thermit  In  foundry  practice.  Thermit  has 
proved  to  be  a  most  valuable  means  of  producing  high  temperature 
(5,400  degrees  F.)  anywhere  with  very  simple  appui'atus,  and  for 
foundry  purposes  no  apparatus  is  required.  It  provides  means  for 
maintaining  or  even  increasing  the  temperature  of  metal  poured 
into  the  ladle.  It  is  prepared  in  special  cans  for  foundry  use,  and 
is  particularly  valuable  for  reviving  "dull"  iron  and  for  many  other 
purposes  described. 

The  HEN^tY  &  Wright  Mfg.  Co.,  Hartford,  Conn.  Catalogue  of  hall 
bearing  drill  presses,  illustrating  the  line  of  sensitive  drills,  including 
single  spindle,  multiple  spindle  and  radial  drills.  The  great  reduction 
in  power  required  due  to  the  use  of  ball  bearings  and  the  balanced 
feather  system  on  the  spindle  enables  a  lV4-inch  belt  to  efliciently  drive 
high-speed  drills  up  to  ^i-ineh  diameter,  and  even  larger,  and  has  made 
possible  a  production  of  from  200  to  400  per  cent  more  work,  it  Is 
claimed,  than  is  possible  with  the  ordinary  drill  press  construction. 
The  catalogue  is  copiously  Illustrated  and  is  an  attractive  piece  of 
advertising   literature. 

Hermann  Boker  &  Co.,  101-103  Duane  St.,  New  York.  Circular 
descriptive  of  "Intra"  steel,  giving  working  instructions  for  heating, 
hardening  and  tempering.  "Intra"  steel  is  not  a  high-speed  steel,  but 
closely  approaches  it  in  point  of  cutting  speed,  having  an  average  of 
50  to  75  greater  cutting  power  and  durability  than  the  carbon  steels 
hitherto  available.  The  new  steel  is  readily  made  up  into  milling 
cutters,  reamers,  twist  drills,  taps,  dies,  punches,  machine  knives,  etc., 
and  being  hardened  at  a  temperature  of  1,500  to  1,550  degrees  F.  there 
is  not  the  trouble  from  blistering  and  scaling  common  with  high-speed 
steels.  It  is  notably  tough,  and  being  far  cheaper  than  high-speed  steel, 
it  naturally  promises  to  be  a  very  valuable  brand  of  steel  for  general 
purposes. 

MANUFACTURERS'  NOTES. 

Cincinnati  Electrical  Tool  Co.,  Cincinnati,  O.,  has  opened  a 
Western  office  and  salesroom  at  Eighteen tli  and  Rockwell  Sts.  Mr, 
Oscar  P.  Wodack  has  been   made   manager. 

Sibley  Machine  Tool  Co..  South  Bend,  Ind.,  manufacturer  of  up- 
right drills,  has  recently  made  a  two-story  addition  to  Its  shop.  The 
addition  is  42  x  75  feet,  and  it  will  accommodate  a  fine  new  office  and 
increase   the   size   of   the   present   work    rooms. 

.\.MERiCAN  Locomotive  Co..  Ill  Broadway.  New  York,  reports  an  or- 
der of  125  locomotives  for  the  Harriman  lines  made  up  as  follows:  30 
Mogul  type:  10  Atlantic  type:  43  consolidation  type;  24  ten-wheel 
type:    18   six-wheel  switching  locomotives. 

Nelson  Wheel  Co.,  141  E.  Ontario  St.,  Chicago,  111.,  has  lately  been 
incorporated  to  manufacture  automobile  wheels  and  accessories.  The 
company  desires  to  receive  catalogues  from  the  various  machine  tool 
builders  for  its  flies. 

.\KRON  Clutch  Co.,  .\kron,  Ohio,  manufacturer  of  the  ".\kron" 
friction  clutches,  has  moved  into  a  new  factory  which  is  a  two-story 
flreproof  building  32  x  135  feet.  The  concern  has  been  forced  to  build 
the  new  and  larger  shop  to  accommodate  the  demand  for  its  clutches. 

Diamond  Saw  and  Stamping  Works,  357-361  Seventh  St.,  Buffalo, 
N.  Y'.,  announces  that  Mr.  Frederick  Peters.  Pickhuben  Huben  4,  Ham- 
burg. Germany,  is  Its  representative  on  the  Continent  for  the  "Ster- 
ling" hack-saw  blades,  frames  and  power  hack-saw  machines. 

EDGE.MONT  Machine  Works.  Dayton.  Ohio,  manufacturers  of  friction 
clutches  for  counter-shafts  and  line-shafts,  has  just  completed  a  two- 
story  brick  addition,  50  x  75  feet,  which  will  enable  the  company  to 
more  than  double  Its  present  output. 

The  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  has  opened  a  Chicago 
office  in  the  Commercial  National  Bank  Building,  Adams  and  Clark 
Sts.  The  new  office  will  be  under  the  management  of  Mr.  E.  B, 
Boye,  who  will  supply  any  information  regarding  the  machine  tool* 
built  by  the  company. 

The  Technical  Publicity  Association,  composed  of  the  publicity 
managers  of  leading  manufacturing  concerns,  devoted  the  first  meet- 
ing of  the  year  (September  26)  to  a  discussion  of  the  "mailing  list," 
its  relation  to  general  advertising,  etc.  The  secretary  of  the  .\ssocla- 
tion  is  Mr.  Rodman  Gilder,  of  the  Crocker-Wheeler  Co.,  .\mpere,  N.  J. 

The  McCrosky  Reamer  Co.,  Meadville,  Pa.,  was  organized  October 
1  under  the  laws  of  Pennsylvania,  and  has  taken  over  the  business  of 
the  F.  B.  McCrosky  Mfg.  Co.  The  new  company  has  a  paid-up  capital 
of  S4O.000,  and  it  will  continue,  the  manufacture  of  the  patent  reamer 
formerly  made  b.v  the  F,  B.  McCrosky  Mfg.  Co. 

VanDyck-Churchill  Co.,  91-93  Liberty  St.,  New  York,  has  Just  con- 
cluded an  agency  arrangement  with  the  Cleveland  Crane  &  Car  Co.  to 
represent  it  exclusively  in  the  New  York  and  Philadelphia  territory. 
Tile  new  department  will  be  in  charge  of  Mr.  Lewis  H,  Morgan,  re- 
cently manager  of  the  Ridgway  Machine  Co. 

The  Cutler-Hammer  Mfo.  Co.,  Milwaukee,  Wis.,  announces  that 
the  New  York  plant  of  the  Wirt  Electric  Co.  of  Philadelphia,  whictt 
business  was  purchased  by  the  Cutler-Hammer  Mfg.  Co.  some  month* 
ago,  has  been  consolidated  with  the  New  York  plant  of  the  Cutler- 
Hammer  Mfg.  Co.  at  Park  Ave.  and  130th  St. 

The  Natio.nal  Twist  Drill  and  Tool  Co..  Detroit,  Mich.,  is  now 
located  In  its  new  factory  at  the  comer  of  Brush  St.  and  Boulevard. 
The  new  building  is  of  concrete  38  x  145  feet,  three  stories  high.  It 
is  equipped  with  up-to-date  machinery  throughout,  and  represents  the 
latest  type  of  factory  in  all  details.  The  company  expects  to  triple 
its  output  when  in  full  working  orijer. 
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TUMBLER  GEAR  DESIGN. 


OF  the  (liffevent  mechanisms  that  have  heen  used  in  the 
machine  tools  of  the  past,  one — the  tumbler  gear — 
could  be  found  in  some  form  or  other  in  almost  every 
machine.  Its  office.  In  most  cases,  was  to  reverse  the  direction 
of  the  feed.  Fig.  1  shows  the  usual  form  in  which  it  is  found 
when  used  for  this  purpose.  The  gears  A  and  B  are  to  be 
connected  so  that  motion  may  be  transmitted  from  one,  which 
runs  constantly  in  one  direction,  to  the  other,  which  It  is 
desired  to  run  in  either  direction.  Suppose  that  A  is  the 
driver  and  runs  as  shown  by  the  arrow.  As  connected,  A 
drives  B  through  the  intermediate  gears  D  and  C,  B  rotating 
iu  an  opposite  direction  to  A,  as  shown  by  the  arrows. 


JOBN  EDGAR.* 

amount  of  strain  was  put  onto  it,  the  teeth  used  to  crack  an(i 
growl,  showing  that  the  tendency  was  to  drag  the  gear  far 
ther  into  mesh,  causing  the  teeth  to  bind  on  one  another  and 
sometimes  break.  Let  us  look  into  the  case  represented  in 
Fig.  1.  Fig.  8  shows  the  gear  D  just  entering  into  mesh  with 
A.  An  examination  of  this  figure  shows  that  the  tendency  Is 
for  the  teeth  of  gear  A,  when  they  strike  those  of  gear  D,  to 
cause  the  latter  to  rotate  about  the  axis  of  the  rocker  frame, 
should  the  gear  B  be  locked  against  turning.  This  tendency 
opposes  the  motion  in  the  opposite  direction  necessary  to 
bring  the  gears  wholly  into  mesh.  In  practice,  B  is  not 
locked,  but  it  is  necessary  to  overcome  a  certain  amount  of 
resistance  in  order  that  it  may  be  set  in  motion,  and  the 
presence  of  this  resistance  has  the  same  effect  as  if  the  gear 
were  locked.  The  greater  this  resistance  is,  the  greater  is 
the  effort  necessary  to  bring  the  gears  Into  working  position. 
Examining  the  conditions  in  the  case  of  Fig.  2,  we  see  that 
the  effect  would  be  just  the  opposite,  that  is,  the  gears  would 
come  into  mesh  of  their  own  accord  as  soon  as  a  contact  is 
produced  between  the  teeth  of  A  and  C.  Practically  no  effort 
is  necessary  to  bring  the  gears  into  mesh,  but,  in  order  to 
withdraw  the  gear  C  from  A,  considerable  effort  would  be 
required.  When  the  gears  C  and  A  are  in  mesh  and  transmit 
power,  the  tendency  for  gear  C  is  to  crowd  farther  into  mesh 
with  A,  which  has  the  effect  of  binding  the  teeth.  Should 
the  pressure  of  contact  be  sufficient,  the  binding  tendency 
would  cause  the  motion  to  cease,  or  would  break  the  teeth. 
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Plgra.  1  and  2.    Examples  of  Tumbler  Gears. 

This  mechanism  is  termed  the  tumbler  gear,  because  the 
gears  D  and  C  are  supported  in  a  frame  which  swings  about 
the  axis  of  either  the  driving  or  the  driven  gear.  In  the  case 
in  hand,  the  intermediate  gears  are  carried  in  the  frame  E, 
whlcli  rotates  about  the  axis  of  the  gear  B.  Some  means,  not 
shown,  must  be  provided  by  which  the  rocker  frame  may  be 
changed  from  one  position  to  the  other,  and  locked.  Fig.  2 
shows  the  mechanism  shifted  so  that  the  motions  of  A  and  B 
are  in  the  same  direction. 

The  tumbler  gear  has  been  used  as  a  reversing  gear  ever 
since  present  forms  of  machine  tools  were  first  invented. 
While  it  has  always  given  considerable  trouble,  it  has  shown 
up  to  disadvantage  mostly  when  applied  to  the  modern 
machine  with  positive  gear  feed,  where  great  power  has  tfi 
be  transmitted  by  it.  It  is  the  purpose  here  to  show  where 
this  gear  may  be  used  to  advantage,  and  also  to  explain  the 
theory  on  which  the  principles  of  its  design  are  based. 

All  of  us  have  met  with  this  mechanism  in  some  form  or 
other,  and  may  have  formed  an  unfavoralile  opinion.  The 
prejudice  thus  created  keeps  us  from  fully  aijpreciating  the 
tumbler  gear,  even  when  properly  designed,  and  when  used  in 
the  right  place.  It  has  been  placed  by  many  along  with  the 
worm  drive  and  the  spiral  gear  as  unaesirable,  and  to  be 
avoided  unless  It  is  absolutely  impossible  to  get  along  without 
it.  This  opinion  has  been  responsible  for  the  adoption  of 
many  combinations  used  for  purposes  that  rightly  belong  in 
the  field  of  the  tumbler  gear,  and  many  times.  In  order  to 
avoid  using  this  mechanism,  much  unnecessary  complication 
has  resulted. 

What  are  the  faults  of  the  tumbler  reversing  gear?  That 
one  on  Soand-So's  latlie  used  to  kick  furiously  when  one 
tried  to  throw  it  over.  Then,  the  one  used  on  the  milling 
machine  used  to  go  into  mesh  easily  enough,  but  when  any 
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Figr.  3.    niuatratlngr  the  Tendency  to 
resist  Throwiug-in  of  Gear. 
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Fig.  4.    niustratlng  the  Direction  of 
Line  of  Pressure. 
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This  is  one  of  the  points  on  which  many  have  based  their 
verdict  against  the  tumbler  gear,  and  when  designed  so  that 
such  results  are  obtained.  It  is  not  to  be  wondered  at. 

Direction  of  Tooth  Pressure  In  Ordinary  Cut  Gears. 
The  first  consideration  in  the  design  of  tumbler  gears  In 
any  form  is  that  of  tooth  pressure  and  its  line  of  application. 
As  all  cut  gears  used  in  machine  tools  are  made  to  the  14Vi- 
degree  Involute  system,  we  will  confine  ourselves  to  that 
system.  In  this,  the  force  tending  to  revolve  the  driven  gear 
is  not  a  tangential  force,  applied  as  a  tangent  to  the  pitch 
circle,  but  is  a  force  applied  at  an  angle  of  14 Vj  degrees  to 
the  tangent  of  the  pitch  circle,  this  14%^degree  line  being 
termed  the  line  of  pressure.  In  case  that  there  may  be  some 
confusion  as  to  the  above  statement  regarding  the  tangential 
force  and  the  line  of  pressure  on  the  teeth,  the  case  is  graph- 
ically shown  in  Fig.  4.  The  tangential  force  is  equal  to  the 
twisting  moment  divided  by  the  radius  of  the  pitch  circle. 
This  force  is  equivalent  to  that  which  transmits  motion  be- 
tween two  disks  by  friction  alone,  the  diameters  of  the  disks 
being  equal  to  the  pitch  circles  of  the  gears.     This  force  is, 
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in  the  case  of  a  gear,  resolved  iuto  two  component  forces. 
One  component  acts  perpendicular  to  the  tangential  force  and 
tends  to  force  the  gears  apart;  the  other  acts  in  the  direction 
of  the  line  of  tooth  pressure  shown  in  Fig.  4.  The  tooth 
pressure  thus  is  somewhat  less  than  the  total  twisting  force, 
and  equals  the  twisting  or  tangential  force  multiplied  by  the 
cosine  of  14%  degrees. 

Influence  of  Dlrectibn  of  Tooth  Pressure  on  Tumbler 
Gear  Design. 

To  show  what  effect  the  line  of  pressure  has  upon  the  lay- 
out of  the  tumbler  gear,  we  will  use  the  simple  case  shown 
in  Fig.  5.  In  this  figure,  A  is  the  driving  gear  and  B  is  the 
driven  gear.  These  gears  are  connected  by  means  of  the 
intermediate  gear  C,  which  is  carried  in  the  swing  frame  E, 
which,  in  turn,  swings  about  the  axis  of  A.  This  mechanism 
is  a  simple  case  of  tumbler  gear,  and  while  it  is  little  used, 
it  is  useful  as  a  means  for  disconnecting  a  train  of  gears 
when  it  is  desired  to  stop  the  motion  of  the  driven  section. 
If  we  consider  the  gear  B  locked  in  the  position  shown,  and 
exert  a  turning  effort  on  the  gear  A  in  the  direction  indicated 
by  the  arrow,  this  effort  is  transmitted  by  the  teeth  of  A  and 
C,  and  a  pressure  is  produced  between  the  teeth  of  B  and  C, 
two  of  which  are  shown  in  the  cut.  The  direction  in  which 
this  force  is  applied  is  shown  by  the  line  of  pressure  H  E. 
and  is  exerted  in  the  direction  of  H.  Since  every  force  is 
opposed  by  an  equal  and  opposite  force  when  in  a  state  of 
equilibrium,  we  have  in  this  instance  a  force  or  reaction 
opposing  the  force  along  the  line  of  pressure  referred  to.  It 
is  this  reaction  that  causes  our  troubles.  In  the  mechanism 
shown  in  Fig.  5,  the  gear  C  and  the  link  E  are  free  to  rotate 
about  the  axis  of  A,  and  since  the  line  of  pressure  does  not 
go  through  the  center  of  gear  A,  the  force  acting  along  this 
line  tends  to  rotate  the  arm  E  about  the  axis  of  A,  the  direc- 
tion of  rotation  being  dependent  on  which  side  of  the  center 
of  A  the  line  falls.  Thus  in  Fig.  5,  the  line  falls  in  a  position 
that  produces  a  tendency  for  the  arm  to  force  the  gear  C 
further  into  mesh  with  B.  The  twisting  moment  thus  set  up 
is  equal  to  the  tooth  pressure  multiplied  by  the  normal  dis- 
tance from  the  axis  of  A,  or  O  L. 

If  now,  instead  of  trying  to  turn  the  gear  A  in  the  direc- 
tion of  the  arrow,  we  exert  a  torque  in  the  other  direction, 
the  opposite  sides  of  the  teeth  would  come  into  contact,  and 
the  line  of  pressure  would  be  located  as  shown  by  the  dotted 
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Fig.  5.    Objectionable  Gear  Deeign. 

line  H'  E'.  The  normal  distance  of  this  line  from  the  axis  of 
A  is  much  greater  than  in  the  former  case;  consequently  the 
twisting  moment  tending  to  rotate  the  arm  E  about  the  axis 
Is  also  increased,  but  the  direction  in  which  the  torque  is 
applied  has  changed  the  direction  in  which  the  reacting  force 
along  the  line  of  pressure  acts,  and,  since  this  line  falls  on 
the  same  side  of  the  axis,  the  tendency  of  the  arm  is  to  rotate 
in  the  opposite  direction,  and  to  separate  the  gears  C  and  B. 
Had  the  line  of  pressure  gone  directly  through  the  axis  of  the 
gear  A,  where  E  is  pivoted,  the  effect  of  any  force  acting 
along  it  would  have  had  no  rotating  influence  upon  the 
tumbler  gear  arm.  That  this  would  be  the  ideal  case  needs 
not  to  be  mentioned,  and  it  should  be  the  aim  of  the  designer 
to  approach  that  condition  as  nearly  as  possible. 

The  tendency  for  the  tumbler  to  crowd  the  gears  into  mesh 


might  be  of  some  advantage  were  it  desirable  to  throw  them 
into  mesh  while  the  gears  are  in  motion;  but  In  cases  where 
any  considerable  amount  of  power  is  being  transmitted,  a 
very  stiff  and  rigid  design  will  be  necessary  for  the  tumbler 
frame  and  the  locking  device.  It  is  also  well  in  such  cases, 
when  setting  the  locking  device,  to  have  the  gears  mesh 
with  plenty  of  play  or  backlash,  so  that,  if  there  be  any  give 
to  the  frame,  the  gears  will  not  be  likely  to  bind  and  cramp. 
Should  B  be  the  driver  and  run  in  the  direction  of  the  arrow, 
the  line  of  pressure  would  be  W  E',  and  the  pressure  would 
be  in  the  direction  of  H'.  The  arm  would  then  tend  to  carry 
the  gear  C  out  of  mesh  with  B.  Should  the  direction  be 
reversed,  H  E  would  be  the  line  of  pressure,  and  the  ten- 
dency would  be  to  crowd  the  gear  in. 
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Fig.  6.    Correct  Tumbler  Gear  Design  to  run  in  Both  Directions. 

The  layout  in  Fig.  5  has  two  bad  features.  In  the  first 
place,  the  gears  have  a  tendency  to  crowd  farther  into  mesh, 
which  limits  the  amount  of  power  that  can  be  transmitted, 
and  increases  the  liability  of  breakage  of  the  gear  teeth  and 
of  the  tumbler  frame  should  an  overload  be  imposed  upon 
the  mechanism.  Inaccuracy  in  the  shape  and  spacing  of  the 
teeth  aggravates  the  above  conditions.  In  the  second  place, 
the  mechanism  should  be  used  to  transmit  motion  in  but 
one  direction. 

In  most  cases  the  throwing  in  or  out  of  the  tumbler  is  a 
secondary  matter  as  it  is  done  either  when  the  gears  are 
not  in  motion,  or  while  not  under  load,  if  running.  In  such 
cases  it  should  be  the  aim  of  the  designer  to  overcome  the 
objection  of  the  crowding  of  the  teeth  into  mesh  by  having 
the  line  of  pressure  properly  located  so  that  the  tendency  is 
in  the  opposite  direction.  When  It  is  desired  to  provide  a 
tumbler  gear  that  can  be  run  in  either  direction,  the  layout 
in  Fig.  6  is  recommended.  The  object  in  ihis  case  is  to  have 
the  twisting  moment  equal  in  either  direction,  and  such  that 
the  gears  have  no  crowding  tendency.  The  arrangement  in 
Fig.  6  is  laid  out  as  follows:  Draw  the  pitch  circles  of  the 
gears  B  and  C  and  connect  their  centers  by  the  line  D  F. 
Through  the  pitch  point  0  draw  a  line  G  H  normal  to  D  F. 
Then  locate  the  gear  A  at  some  point  on  G  H  so  that  its  pitch 
circle  will  be  tangent  with  that  of  C. 

The  Single  Tumbler  Gear. 
The  single  tumbler  gear  is  the  basis  of  many  of  our  modern 
rapid  change  speed  and  feed  mechanisms,  and  the  principles 
treated  above  apply  to  this  as  well  as  to  the  simple  tumbler 
gear.  Take  the  simple  case  shown  in  Fig.  7,  which  shows 
the  pitch  circles  of  a  four-gear  cone  and  the  driver  A  and 
tumbler  gear  C.  It  Is  evident  that  only  one  position  of  the 
gear  C  can  be  such  that  the  ideal  condition  prevails,  that  is, 
only  when  in  mesh  with  one  gear  of  the  cone  can  the  line  of 
pressure  pass  through  the  axis  of  the  tumbler  frame.  Fig.  7 
shows  this  to  be  the  case  when  C  ife  in  mesh  with  the  gear  B'. 
Each  subsequent  shifting  of  the  tumbler  along  the  cone  brings 
the  line  of  pressure  eccentric  to  the  axis  until  the  position 


DociMiiboi',    1907. 


MACHINERY. 


209 


of  oxtrt'iue  eccentricity  is  reached  when  C  is  in  mcsli  witli  B."" 
In  meciianlsms  of  this  kind,  It  should  always  be  the  aim  of 
the  designer  to  have  the  line  of  pressure  pass  as  close  to  the 
center  of  rotation  of  the  tumbler  frame  as  is  possible,  because 
the  lociiing  devices  used  with  this  type  of  tumbler  gear  arc 
necessarily  of  such  a  design  as  to  be  quiclc  in  action,  and  in 
consequence  are  not  very  stiff  or  rigid.  The  line  of  pressure 
should  always  be  made  to  fall  on  that  side  of  the  axis  where 
the  tendency  Is  to  separate  the  gears  rather  than  to  bring 
them  closer  together.  When  the  gear  C  is  supported  in  a 
swinging  frame  which  does  not  slide  in  a  lateral  direction, 
but  the  changes  are  made  by  shifting  C  along  an  intermediate 
shaft,  the  supporting  member  should  bo  located  at  the  end 
where  the  line  of  pressure  has  the  greatest  eccentricity,  as 
the  greatest  strain  comes  at  that  end.  Thus,  in  Fig.  7  the 
support  should  be  at  the  same  end  as  B"".  The  diameter  of 
the  Intermediate  gear  C  has  an  important  effect  on  the  loca- 
tion of  the  line  of  pressure.  It  will  be  found  that  it  should 
In  most  cases  be  as  large  as  B"",  In  order  that  the  line  of 
pressure  may  come  right.  However,  no  exact  rule  can  be 
given  by  which  the  diameter  of  C  can  be  calculated,  as  it 
depends  greatly  on  the  difference  In  the  diameters  of  B'  and 
B"",  and  also  on  the  diameter  of  A. 

Rules  lor  the  Design  of  Tumbler  Gears. 
What  direct  rule  can  be  given  that  may  be  used  as  a  guide 
in  laying  out  the  tumbler  gear?  Referring  to  Fig.  5,  we  see 
that  the  gear  C  is  revolving  in  a  direction  away  from  the 
axis  of  the  tumbler  at  the  point  of  tangency  of  the  pitch  circles 
of  C  and  B,  and  that  the  reacting  force  tends  to  crowd  the 
gears  farther  into  mesh.  Had  this  line  of  pressure  fallen  on 
the  other  side  of  the  axis  of  the  tumbler  frame,  the  tendency 
would  have  been  opposite  in  effect.  When  the  gear  C  Is 
revolving  so  that  a  point  on  the  pitch  circle  travels  away 
from  the  pivot  of  the  tumbler,  and  the  line  of  pressure  falls 
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Fig.  7.    Single  Tumbler  Gear  In  a  Feed  Box. 

somewhere  between  the  pivot  point  and  the  axis  of  the  driven 
gear  B,  the  tendency  will  be  to  crowd.  From  this  we  there- 
fore may  formulate  the  following  rules: 

Rule  I.  When  the  gear  about  which  the  tumbler  gear 
swings  is  the  driver,  and  the  line  of  pressure  falls  between 
the  axis  of  that  gear  and  that  of  the  driven  gear,  the  motion 
of  a  point  on  the  pitch  circle  of  the  tumbler  or  intermediate 
gear,  when  near  the  contact  point,  must  be  toward  the  axis 
of  the  tumbler  frame.  Should  the  direction  of  a  point  on  the 
pitch  circle  be  opposite,  the  line  of  pressure  must  fall  outside 
of  that  area  included  between  the  axis  of  the  pivot  gear 
and  the  driven  gear. 

Referring  again  to  Fig.  5,  it  is  seen  that  should  the  driving 
gear  be  B,  the  above  rule  does  not  apply,  but  may  be  altered 
to  read  thus: 

Rule  II.  When  the  gear  about  which  the  tumbler  gear 
swings  is  the  driven  gear,  and  the  line  of  pressure  falls  in 
the  space  between  the  axis  of  this  gear  and  that  of  the  driv- 
ing gear,  the  motion  of  a  point  on  the  pitch  circle  of  the  inter- 
mediate gear  at  the  contact  point  must  be  away  from  the  axis 
of  the  pivot  gear;  when  the  line  of  pressure  falls  outside  of 
this  space  this  motion  must  be  reversed. 

By  following  these  two  rules,  more  as  a  precaution  than  as 
a  compulsory  condlUon,  much  better  success  may  b^  expected 
In  the  results  obtained. 


NEW  BUILDING  FOR  THE  AMERICAN  SCHOOL 
OF  CORRESPONDENCE. 

The  building  recently  erected  for  the  American  School  of 
Correspondence,  Chicago,  is  of  particular  Interest  from  both 
the  architectural  and  the  educational  point  of  view.  This  new 
honie  of  homo  study  is  marked  by  solidity,  dignity  and  use- 
fulness.    In  ils  external,  visible  lines,  it  harmonizes  with  the 


Fig.  1.    Detail  of  Tower,  Ne-w  BuUding  American  School  of  Correspondence. 

practical  purposes  of  its  design.  The  structure  partakes  to 
some  extent  of  the  nature  of  an  oflBce  building  as  well  as  a 
school.  Its  design  was,  therefore,  a  complex  problem  dictated 
by  several  different  considerations.  First,  of  course,  was  its 
intended  use  as  a  school  and  a  center  of  administration;  but 
a  factor  of  almost  equal  weight  was  its  location.  It  stands 
In    the    immediate    vicinity    of    the    magnificent    Washington 


Entrance  Hall,  New  Building  American  School  of  Correspondence. 


Park  and  the  Midway  Plaisance  of  World's  Fair  fame,  now  an 
essential  link  in  Chicago's  great  boulevard  system.  Thus  It 
has  the  advantages  of  surroundings  of  great  natural  l)eaiity 
and  artificial  adornment.  The  adniinisti-ation  otilces  of  the 
University  of  Chicago  stand  only  two  blocks  away. 

Tlio    building    faces    south.      It   contains    four    stories    and 
basement.     Tlie  goiii'i:il  interior  iilaii  is  that  of  the  letter  E;. 
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the  return  of  the  east  and  west  wings  encloses  on  two  sides 
an  open  court,  60  feet  square,  walled  in  at  the  rear  end  and 
entered  through  an  arched  driveway. 

The  materials  of  the  exterior  are  paving  brick  of  two 
shades,  with  Bedford  stone  for  enrichment,  and  moss-green 
tile  in  the  roof.  The  brick  used  in  the  basement  and  pro- 
jecting corners  of  the  rustications  is  of  a  purplish  red.  some- 
what darker  than  that  used  in  the  body;  its  depth  of  tone  is 
strengthened  by  its  being  laid  with  dark  joints.  The  brick 
in  the  body  of  the  wall  is  a  medium  warm  red.  variegated 
enough  to  have  life  and  pleasing  texture;  its  general  contrast 
to  the  darker  material  is  emphasized  by  its  being  laid  with 
white  joints,  and  by  the  white  finish  of  the  window  sash  and 
frames. 

The  note  of  green  struck  in  the  roof  tiling  is  carried 
throughout  the  interior  wood  finish  of  the  building,  which 
is  of  quartered  oak;  the  notes  of  purple  and  red  reappear  in 
the  wall  decoration,  and  the  red  in  the  polished  granite  of 
the  entrance  steps.  Red  is  also  present  in  the  flooring  of  the 
vestibule  and  corridor  on  the  ground  floor,  which  consists 
of  plain  red  English  quarry  tile,  laid  with  broad,  dark  joints. 
and  relieved  by  occasional  mosaics  of  glazed  and  varicolored 
tiling.  The  general  interior  color  scheme  is  seen  to  best 
advantage  in  the  vestibule.  The  high  oaken  wainscoting,  the 
ceiling  beams,  and  the  furnishings  are  tinted  a  soft  green; 
the  walls  and  ceiling  panels  a  warm  buff,  relieved  with  unique, 
conventional  flowered  designs  in  red,  green  and  purple — the 
whole  blending  harmoniously  and  in  pleasing  contrast  with 
the  general  darker  tinting  of  the  tiled  floor. 

The  administrative  ofiBces  of  the  school  are  on  the  second 
floor;  the  remainder  of  the  building  is  used  for  the  accommo- 
dation of  the  large  staff  of  instructors,  editors,  and  other 
employes  in  charge  of  the  various  details  of  the  work  of  the 
school.  An  interior  telephone  system  connects  all  depart- 
ments. To  facilitate  the  work  of  the  business  office  and  mail- 
ing room,  several  of  the  latest  electrical  appliances  have  been 
installed,  including  adding  machines,  folding  machines,  and 
envelope  sealers — all  operated  by  electric  power.  In  the  base- 
ment are  the  stock  room,  the  shipping  room  and  the  steam- 
heating  plant.  The  system  of  heating  is  known  as  the  "direct- 
indirect";  the  larger  radiators  are  located  in  juxtaposition 
to  cold-air  ducts  that  lead  from  the  outside  through  the  walls, 
and  that  supply  an  abundance  of  fresh  air  at  all  times.  Elec- 
tricity is  used  throughout  for  lighting  purposes.  The  corri- 
dors and  larger  rooms  are  equipped  with  Nernst  lamps,  the 
other  parts  of  the  building  with  incandescent  lamps.  Lava- 
tories with  hot  and  cold  water  are  located  on  each  floor. 

On  the  second  floor  are  the  lecture  i-oom,  and  the  rest  room 
for  employes.  The  lecture  room  is  used  as  a  meeting  place 
for  the  clubs  that  have  been  formed  at  the  works  of  the 
Crane  Co.,  the  McCormick  Harvester  Co.,  and  other  large 
manufacturing  plants  in  and  near  Chicago.  At  these  plants 
students  of  the  American  School  of  Correspondence  have 
organized,  appointed  leaders  from  their  own  number,  and 
found  mutual  assistance  in  studying  together.  From  time  to 
time  they  meet  in  the  lecture  room  of  the  school,  where  they 
are  provided  with  instructors,  apparatus,  and — since  most  of 
them  come  direct  from  the  shop  to  the  school — with  a  sub- 
stantial lunch,  all  for  the  usual  tuition.  The  school  also  pro- 
vides its  employes  with  free  coffee  and  lunch  at  noontime. 

It  is  the  purpose  of  the  American  School  of  Correspondence 
to  take  into  evei-y  home  the  educational  facilities  offered  by 
the  best  resident  technical  schools;  to  make  it  possible  for 
every  man,  irrespective  of  age,  occupation  or  condition,  to 
educate  himself  at  home  during  his  spare  time;  to  give  the 
wage  earner,  the  mechanic,  the  man  who  has  "never  had  a 
chance,"  an  opportunity  to  fit  himself  for  the  ijosition  in  life 
which  he  desires  to  fill. 


It  has  been  estimated  that  every  person  in  the  United 
States  uses,  annually,  about  seven  dollars'  worth  of  electricity 
in  some  form.  Trolley  rides  lead  at  $3  per  capita;  electric 
light  is  second  with  $1.50  per  capita.  Every  man,  woman 
and  child  buys  $1.25  worth  of  electric  apparatus  and  supplies, 
uses  75  cents'  worth  of  telephone  service,  and  50  cents' 
worth  of  telegrams  and  alarms. 


BRITISH  FILE-TESTING  MACHINE. 

In  the  October  issue  an  article  on  flle  testing  by  Mr.  Oscar 
E.  Perrigo  was  published,  which  gave  simple  directions  for 
testing  files  without  an  apparatus.  Presumably  this  article 
called  forth  from  Edward  G.  Herbert,  Ltd.,  Manchester,  Eng- 
land, the  following  description  and  illustration  of  that  con- 
cern's file-testing  machine,  which  was  invented  in  1905.  This 
machine  was  designed  to  give  a  perfectly  reliable  mechanical 
test  of  hand  files  and  an  autographic  record  of  the  results  pro- 
duced by  each  file  tested.  The  machine  has  revealed  an  extra- 
ordinary difference  of  quality  in  flies,  some  files  being  worn 
out  after  filing  away  less  than  1  cubic  inch  of  iron  and  cutting 
at  the  rate  of  only  1  cubic  inch  per  10,000  strokes,  while  the 
best  files  (size  not  given)  remove  12^  cubic  inches  of  metal 
and  cut  at  the  rate  of  5  cubic  inches  per  10,000  strokes. 

The  publication  of  these  results  a  year  or  so  ago  created 
a  sensation  in  the  English  file  trade,  and  a  public  file-testing 
department  was  established,  and  the  testing  machines  were 
supplied  to  a  number  of  file  makers.  The  surprising  and 
perhaps,  in  some  cases,  painful  results  obtained  by  these  test- 
ing machines  at  once  stimulated  file  makers  to  improve  their 
product,  and  the  result  has  been  a  general  improvement  of 
English  files. 

The  extent  of  the  improvement  will  be  noted  from  the  dia- 
gram Fig.  1,  being  the  record  of  the  files  tested  since  the  intro- 
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Fig.  I. 


Records  made  by  File-testing  Machine,  sbo^^cing  Comparative  Life 
and  Cutting  Power  of  Good  and  Bad  Files. 


duction  of  the  file-testing  machine.  Curve  2  indicates  that 
over  45  cubic  inches  of  iron  were  removed  and  160,000  strokes 
were  made  before  the  file  ceased  to  cut.  Still  better  results 
have  been  obtained  since  this  sheet  was  published,  files  now 
being  made  which  cut  at  the  rate  of  S  cubic  inches  per  10,000 
strokes,  and  as  much  as  55  cubic  inches  have  been  removed 
by  one  side  of  a  single  file.  Thus,  the  file-testing  machine 
is  directly  responsible  for  an  increase  of  efficiency  of  very 
nearly  ninefold  in  the  best  files,  and  the  end  is  not  yet. 

Fig.  2  shows  the  general  construction  of  the  machine.  It 
automatically  tests  files  of  any  size  from  4  to  16  inches  and 
draws  a  diagram,  at  the  same  time  indicating  the  work  done 
in  cubic  inches.  The  sharpness  of  the  file  is  shown  by  the 
rate  of  cutting,  and  the  durability,  by  the  number  of  strokes 
taken  before  the  file  ceases  to  cut. 

The  file  A  to  be  tested  is  held  between  two  head-stocks  B  Bi, 
on  a  reciprocating  table  C.  Head-stock  B  is  provided  with  a 
nut  and  a  hollow  squared  screw  D  tor  holding  the  tang  of  the 
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lllo  and  oxortins  oiul  pressure.  Hi  ail-slocU  />',  has  a  sliilc  and 
a  liandwhcel  E,  wliereby  the  flic  may  bo  adjusted  witli  its 
working  faco  parallel  to  Its  direction  of  motion. 

The  reciprocating  motion  of  the  table  Is  obtained  from  the 
pulley  and  main  shaft  throush  a  pair  of  bevel  wheels,  driv- 
ing a  T-slotted  crank  disk.  A  crank-pin,  whose  position  In  the 
T-siot  can  tie  varied  according  to  the  stroke  required,  carries 
a  slide  block  of  rectangular  I'orm,  which  slides  between  two 
vertical  bearing  surfaces  in  an  extension  of  the  table  C,  and 
serves  to  drive  the  latter  toand-tro.  The  driving  mechanism 
is  inside  tlie  box  frame  of  the  machine  and  entirely  protected 
from  the  tilings.  The  machine  is  started  and  stopped  by  a 
clutch  operated  by  a  handle  7''. 

The  test  bar  (1  is  supported  in  a  horizontal  position  on 
grooved  rollers,  and  is  pressed  against  tlie  file  by  a  weight  H 
and  a  chain  passing  over  a  pulley  and  under  the  bar,  to  the 
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Fig.  2.     File-testing  Machine  built  by  Edward  G.  Herbert.  Ltd, 

far  end  of  which  the  chain  is  attached.  The  support  rollers 
are  grooved  to  accommodate  the  chain.  The  bar  is  drawn 
out  of  contact  with  the  file  during  the  back  stroke  of  the 
latter,  by  means  of  a  clutch  lever  having  two  hardened  jaws 
embracing  the  test  bar.  At  the  commencement  of  the  back 
stroke,  motion  is  communicated  from  a  cam  on  the  cranlc 
shaft  to  the  outward  end  of  the  clutch  lever,  causing  it  to 
tilt  and  grip  the  test  bar  after  the  manner  of  a  spanner.  A 
slight  continuation  of  the  same  motion  causes  it  to  draw 
back  the  test  bar,  which  is  again  released  at  the  commence- 
ment of  the  forward  or  cutting  stroke.  A  spherical  weight  J 
with  a  screwed  stem,  is  sui)ported  by  the  head-stock  B,  and,  of 
course,  reciprocates  with  the  file.  The  end  of  the  stem  rests 
against  the  back  of  the  file,  and  the  inertia  of  the  weight 
prevents  the  chattering  and  jarring  of  the  file  which  would 
otherwise  take  place.  The  drum  K,  round  which  is  wrapped 
the  diagram  sheet  of  squared  paper,  is  driven  from  a  cam  on 
the  crank  shaft  through  a  pawl  and  ratchet  wheel  and  a 
train  of  reducing  gears,  so  as  to  make  one  revolution  to 
120,000  strokes  of  the  file.  A  iiencil  h  is  pressed  against  the 
paper  by  a  light  sjiring,  and  is  carried  on  a  bar  M,  capable  of 
sliding  longitudinally  In  a  fixed  bearing.  A  block  'N  is 
attached  to  the  test  Imr,  and  a  fusee  chain  Is  attached  to  this 
block,  and,  ))a8slng  over  a  pulley  0  on  the  pencil  bar.  Is  held 
by  a  fixed  terminal  P.  It  is  evident  that  as  the  test  bar  is 
filed  away  it  is  moved  forward  by  the  weight  H.  and  a  given 
movement  of  the  tost  iiar  causes  the  pencil  to  move  forward 


l)y  half  that  amounl.  Tlie  diagram  slioct  is  graduated  in 
half  Inches,  each  of  which  represents  one  inch  filed  off  the 
test  bar.  The  circumference  of  the  drum  is  12  inches,  and 
as  It  revolves  under  the  pencil  each  Inch  represents  10,000 
strokes  of  the  file.  At  the  commencement  of  a  test,  the  pencil 
is  set  to  zero,  and,  as  the  drum  revolves  and  the  test  bar  is 
filed  away,  a  curve  is  drawn  by  the  compound  motion  of  the 
drum  and  pencil.  This  curve  is  a  complete  picture  of  the 
life  of  the  file  from  the  commencement  of  the  test  until  the 
file  is  worn  out  and  ceases  to  cut,  the  slope  of  the  curve 
indicating  tlie  sharpness  or  rate  of  cutting,  while  the  ver- 
tical and  horizontal  ordinates  give,  respectively,  the  total 
amount  of  work  done  by  the  file,  and  the  number  of  strokes 
required  to  do  this  work  and  to  wear  the  file  out.  For  ex- 
ample, in  Fig.  1,  curve  2  shows  that  the  maximum,  rate  of 
cutting  was  during  the  first  15  inches.  The  efficiency  slowly 
decreased  up  to  42  cubic  inches,  when  it  dropped  off  rapidly. 
Cessation  of  cutting  took  place  at  the  beginning  of  the  short 
horizontal  line. 

On  the  same  diagram,  curve  1  was  made  from  a  file  of  good 
average  quality,  as  usually  supplied  by  the  same  makers.  It 
cut  quickly,  but  soon  wore  out,  showing  that  it  had  sharp 
teeth,  but  it  was  made  of  poor  steel.  Curve  3  and  3a  were 
made  from  the  two  sides  of  another  file.  The  durability  was 
fair,  but  the  rate  of  cutting  was  slow.  These  diagrams  indicate 
that  the  file  was  made  of  good  steel,  but  had  poorly  shaped 
teeth.  These  diagrams  are  also  interesting  in  showing  the 
great  difference  that  may  exist  between  two  sides  of  a  care- 
lessly made  file.  Curve  4  was  made  with  a  very  bad  file.  It 
was  practically  worn  out  after  having  removed  1  cubic  inch 
of  metal,  and  10,000  strokes  were  required  to  remove  even  this 

small  amount. 

«     •     * 

DESIGN  OP  LIGHT  STRUCTURAL  JIB  CRANES.* 

W.  H,  BUTZ,t 

In  this  article,  the  method  of  computing  the  stresses  in 
the  various  members  of  the  crane  in  Fig.  1  will  be  taken  up 
in  their  proper  order.     This  type  of  crane  is  commonly  styled 
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Fig,  1,    Outline  of  the  Orane  of  -which  Membera  are  to  be  Calculated. 

a  jib  crane;  the  radial  arm  being  the  jib,  and  the  vertical 
arm  the  mast.  The  tie  rods  are  the  adjustable  type,  the 
nuts  on  the  end  allowing  for  accurate  leveling  of  the  jib 
when  installing  crane.  A  straight  lift  pneumatic  hoist  is 
shown,  being  the  type  most  familiar  to  the  writer.  Assuming 
the  capacity  of  the  hoist  as  4, ,500  pounds,  and  weight  of  hoist 


•  For  additional  Information  on  crnnos  and  kinrtrod  siiti.tpcts  sec 
Maciiinkry,  November,  1007:  Power  IJeqiilrod  fop  Cranes  and  Hoists, 
and  iitlicr  nrllok'S  referred  to  In  ooniieellon  wllli  llie  ai'tlele  In  (hat 
Issue. 

t.Vddress:    27  Clinton  Ave.,  rinlntleld,  N.  J. 
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and  carriage  as  500  pounds,  the  total  load  on  the  craae  will 
be  5,000  pounds. 

Stresses  in  Jib  and  Tie  Bods. 
To  arrive  at  the  stresses  or  l«ads  in  the  jib  and  tie  rods, 
the  parallelogram  of  forces  is  required,  see  Fig.  2.  Draw  P, 
to  some  scale  representing  the  weight  of  the  load,  P,  parallel 
to  the  center  line  of  the  tie  rods,  P,  parallel  to  the  jib,  and 
complete  the  parallelogram  as  determined  by  length  of  P,. 
Now  the  forces  in  P,  and  P^  will  be  proportional  to  Pj,  when 
measured  to  the  same  scale. 
Let  W  =  load, 

St  =  tensile  stress  in  the  tie  rods, 
Sc  =  compressive  stress  in  the  jib. 
Then  we  have : 

St  = (1) 

Pi 
TFPs 

Se   =   (3) 

Pi 

From  this  it  will  be  seen  that  the  stresses  in  jib  and  tie 
rods  are  proportional  to  their  length  (figured,  of  course,  on 
the  center  lines)  and  the  writer  would  like  to  say,  before 
going  any  further,  that  he  has  found  it  the  quicker  way  to 
use  the  actual  lengths  of  same  in  the  formulas,  making  P, 
in  Fig.  2  =  to  distance  A  B  on  the  mast  in  Fig.  1.  All  three 
dimensions  (P„  P,  and  Pj)  have  to  be  figured  in  working  up 
the  crane,  and  after  that  the  slide  rule  simplifies  matters. 
Bending  Moments  and  Stresses  in  Jib. 

The  first  step  is  to  get  at  the  size  and  weight  of  beam  to 
use  in  the  jib,  as  this  will  add  some  to  the  pull  exerted  in 
the  tie  rods  by  the  actual  load.  It  will  be  seen  that  C  D  in 
Fig.  1  equals  one-fourth  of  B  C.  This  is  the  most  economical 
location  for  the  tie  rod  supports,  as  a  glance  at  the  formulas 


Fig.  2.    Force  Diagram  for  the  Mast,  Jib  and  Tie  Bods. 

for  bending  moments  will  show.  When  the  load  is  central 
between  B  and  C,  or  at!  G,  we  have  a  beam  supported  at  the 
ends,  and  a  load  in  the  middle.  With  the  load  at  D,  it  is  a 
cantilever,  fixed  at  C,  and  the  load  at  the  end. 

Let  P:=  superimposed  load    (concentrated  at  one  point), 
W  =  total  weight  of  beam, 

Z  =  length  of  beam  in  inches, 
M  =  bending  moment  in  inch-pounds. 
Then  for  the  beam  supported  at  the  ends, 

PI       TVl 

M  =  —  + (3) 

4  8 

and  for  the  cantilever 

Wl 

M  =  Pl-\ •  (4) 

2 

From  this  it  will  be  seen  that  M  in  a.  cantilever  is  four  times 
as  great  as  in  a  beam  of  the  same  length,  and  the  bending 
moment  in  either  case  being  proportional  to  the  length  of 
beam,  to  make  the  moments  equal  will  require  a  cantilever 
one  quarter  the  length  of  the  beam. 

When  we  figure  the  beam  with  the  load  at  G.  it  is  also  of 
the  proper  strength  for  the  load  at  D.  Substituting  in  form- 
ula 3,  and  assuming  that  we  will  use  a  10-inch  channel, 
weighing  15  pounds  to  the  foot  (remembering  that  there  are 
two  of  them),  we  have: 

5,000  X  144         360  X  144 

M  = (-— =  186,480   inch-pounds. 

4  8 

To  get  the  stress  per  square  inch  in  the  extreme  fibers  of 
the  beams,  we  have  the  formula 

Mc 

S  = .  (5) 

/ 


S  =  stress  in  extreme  fiber. 
Jlf=:  bending  moment  in  inch-pounds, 
c  =^  distance  from  neutral  axis  to  extreme  fiber,  in  inches. 
7  =  moment  of  inertia  of  section,  in  inches  (both  beams). 
186,480  X  5 

S= =6,958    pounds    per    square    inch,    com- 

66.9  X  2 
pression  in  the  upper  flange,  and  tension  in  the  lower. 

(Note. — The  sizes  and  properties  of  standard  structural 
shapes  can  be  obtained  from  any  of  the  steel  companies'  hand- 
books.) 

In  addition  to  this  stress,  there  is  a  compressive  stress  due 
to  the  thrust  back  in  the  jib.  With  the  load  at  G,  one-half 
of  it,  or  2,500  pounds,  is  supported  by  the  tie  rods,  together 
with  one-half  the  weight  of  the  beams  between  B  and  C,  or 
ISO  pounds,  and  about  200  pounds  additional  for  the  parts 
outside  of  C,  making  a  total  of  2,SS0  pounds.  Substituting 
in  formula   (2),  we  have: 

3880  X  144 

Sc  = =  7680  pounds. 

.54 
Dividing  this  by  the  sectional  area  of  both  beams,  we  have: 
7,680 

=  861  pounds  per  square  inch. 

4.46  X  2 
Adding  this  to  our  stress  due  to  bending  moment,  we  have 
6,958  +  861  =  7,819  pounds  per  square  inch  compressive  stress 
in  the  upper  flange;  and  deducting  6,958  —  861^6,097  pounds 
per  square  inch  tensile  stress  in  the  lower  flange. 

Taking  up  the  allowable  stresses  in  the  beam,  as  compared 
with  stresses  obtained  above,  we  find  from  the  handbooks  that 
12,500  pounds  per  square  inch  is  the  proper  working  stress 
(for  moving  loads)  in  structural  shapes  used  as  beams. 

But,  we  now  have  to  consider  an  extremely  important  point 
The  upper  flange  is  in  compression,  which  makes  the  same 
conditions  hold  as  in  a  column.  The  longer  the  column,  the 
lower  the  allowable  working  stress,  on  account  of  the  ten- 
dency to  buckle  in  the  center,  and  unless  the  top  flange  of 
our  beam  can  be  supported  from  buckling  sideways,  the  proper 
reduction  must  be  made  to  meet  this. 

Let  p  =  allowable  stress  in  pounds  per  square  inch, 
I  =  length    between   lateral    supports,    in    inches, 
6=:  width  of  flange,  in  inches, 

18.000                  18,000 
P  = ■  = (6) 


P 


1442 


1  +  - 


1  +  - 


3,0006=  3,000X2.6- 

=:  8,880  pounds  per  square  inch. 
The   allowable   stress  is   8,880  pounds,   and   the   actual   stress 
is  7,819  pounds,  which  gives  a  good  margin  and  insures  a  stiff 
crane. 

If  a  9-inch  1314-pound  channel  is  looked  into,  the  stress, 
as  calculated  from  formula  5  (even  disregarding  the  back 
thrust),  will  be  8,850  pounds  per  square  inch,  while  the 
allowable  stress,  calculated  from  formula  6,  is  only  8,200 
pounds,  showing  that  the  10-inch  channel  is  the  proper  one 
to  use. 

The  vertical  load  at  C,  Fig.  1,  with  the  hoist  at  D,  will  be 
proportional  to  the  lever  arms  B  D  and  B  C. 

5,000  XBD       5,000X15 

=; =6,250  pounds. 

BC  12 

Add  to  this  half  the  weight  of  beams  between  B  and  C, 
equals  180  pounds,  and  200  pounds  for  structure  outside  of  C, 
and  the  total  vertical  load  at  C^  6,630  pounds. 

Still  another  condition  to  consider  is  with  the  load  at  D. 
This  makes  the  jib  virtually  a  beam  with  an  upward  load  at 
B  and  downward  at  C  and  D,  with  the  added  complication  of 
a  compressive  stress  applied  at  C  due  to  the  thrust  from  the 
tie  rod.     Perhaps   the   best  way  to  calculate   the  stresses  in 
the  part  in  question,   however,  will  be  to  consider  C  B  as  a 
cantilever  fixed  at  C  with  the  load  at  D.    We  may  then  find 
the  maximum  compressive  stress  due  to  the  flexure  at  C,  and        i 
add  to  it  the  compressive  stresses  due  to  the  thrust  of  the        I 
tie   rods.     Adding  together  the  bending  moment  due  to   the        | 
5,000  pounds  load,  and  that  due  to  the  weight  of  the  channels 
and  other  parts  to  the  right  of  G,  we  have 

M=  (5,000  X  36)  +  (200  X  18)  =183,600   inch-pounds. 
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To  find  the  stress  per  square  Inch   In  the  extreme  tlbers  ot 
the  beams,  use  formula  (5), 

1S3.600  X  6 

S^ =  6,860  pounds  per  square  Inch. 

66.9  X  2 
To  this,  as  before  mentioned,  wo  have  to  add  the  unit  com- 
pressive stresses  to  the  thrust  on  the  Jib.    The  total  compres- 
sion is  found  from  formula  2. 

6,630  X  12 

S,.  = =  17,680  pounds. 

4.5 
Dividing  this  thrust  by  the  combined  area  of  the  two  chan- 
nels to  find  the  unit  compressive  stress,  we  have 
17,680 

=  1,9S0  pounds. 

2  X  4.46 
The   maximum    compressive   stress   immediately   to   the   left 
of  point  C  is  then 

6,860  +  1,9S0  =  S,S40  pounds  per  square  inch. 
As  in  the  previous  case,  with  the  load  half-way  between  B 
and  C,  we  should  examine  this  condition  for  safety  of  the 
beams  as  regards  failure  by  buckling.  Considering  the 
unstayed  length  as  being  that  between  B  and  C,  as  before, 
we  have  the  same  maximum  permissible  stress  of  8,880 
pounds  per  square  inch,  as  given,  then,  by  formula  No.  6.  It 
will  be  seen  that  our  result  falls  just  short  of  this  maximum 
amount,  so  we  may  consider  the  channels  as  properly  selected. 
[In  this  second  case,  with  the  load  at  D,  we  would  not  feel 
safe  in  considering  the  length  of  the  beam  as  that  between 
B  and  0  when  applying  formula  (6),  unless  the  construction 
of  the  brace  at  C  is  made  differently  from  that  shown,  in 
which  case  it  is  possible  for  the  girder  to  buckle  by  spread- 
ing sidewise  at  the  point  where  the  brace  is  attached.  We 
would  suggest  that  a  cross  lattice,  or  a  wide  plate,  with  three 
or  four  rivets  in  each  side,  be  used  to  connect  the  two  angle 
uprights  shown,  rather  than  to  use  the  single  cross  angle  sec- 
tion with  the  single  riveting,  as  called  for  by  the  sketch. — 
Editor.] 

Size  of  Tie  Rods. 

The  tie  rods  must  be  proportioned  to  stand  the  load  at  D, 
which  is  the  worst  condition.    As  already  figured,  the  vertical 
load  at  C  =  6,630  pounds   (with  hoist  at  D). 
Substituting  in  formula  (1): 
6,630  X  153.75 
S,  =: =  18,875  pounds. 


54 


18,875 


=:  9,438  pounds  pull  on  one  rod. 

2 

Allowing  10,000  per  square  inch  as  a  safe  working  stress, 
9,438 

-=0.944    square    inches    area    required    at    the    root   of 


10,000 

the   thread,   giving  a   1%-inch   rod,   having  an   area   of   1.053 
square  inch.    A  114-inch  rod  would  not  be  strong  enough,  hav- 
ing an  area  at  the  root  of  thread  of  only  0.889  square  inch. 
Tie  Bod  Brackets. 

These  are  merely  a  matter  of  good  design,  only  making 
sure  that  there  is  sufficient  metal  to  take  care  of  the  shear- 
ing stress.  The  rivets  for  holding  the  brackets  in  place  must 
be  figured  for  shear,  and  for  bearing  pressure  in  the  channel. 
We  need  not  discuss  the  shear,  and  the  safe  bearing  pressure 
on  rivets  in  structural  work  is  taken  as  20,000  pounds  per 
square  inch  of  projected  area  in  the  rivet  holes. 

One  more  word  with  regard  to  placing  the  tie-rod  brackets 
at  C.  The  pull  of  the  rods  at  one  side  will  have  a  tendency 
to  twist  the  beams,  unless  an  overhead  brace  is  used  as 
shown.  If  conditions  will  not  allow  this  brace,  then  the  rods 
should  be  carried  very  close  to  the  end  of  the  jib. 
Stresses  in  Mast. 

This  can  be  arrived  at  in  two  ways.  Consider  the  mast  as 
a  beam  fixed  at  A,  supported  at  F,  and  the  load  at  B  equal 
to  the  greatest  back  thrust  of  the  jib.  A  rather  complex 
formula  Is  required  for  this,  and  the  much  simpler  method  is 
to  figure  the  reactions  on  the  top  and  bottom  supports,  and 
consider  the  bottom  reaction  as  a  load  at  the  end  of  a  canti- 
lever, fixed  at  B,  and  equal  to  B  F  in  length.  The  ratio  of 
the  reaction  on  suiiports  to  the  load  at  C  is  proportional  to 
lever  arms  B  0  and  E  F. 

6.630  XBO      6,630  X  12 

-  =  4,970  pounds  reaction. 


Jf  =  bending  moment  In  Inch-pounds. 
P  =  load  =  reaction  on  bearing. 
Z  =  length  of  cantilever  In  inches  =  5  2''. 
M  =  Pl=:  4,970  X  120  =  590,400  Inch-pounds. 
Substituting  In  formula  5,  and  using  two  15-lnch  33-pound 
channels,  we  have: 

596,400  X  7.5 

iS  = =7,155  pounds  per  square  Inch. 

312.6  X  2 

The  stress  for  vertical  load  will  add  a  few  hundred  pounds 
to  this,  but  need  not  be  considered  in  this  case,  as  we  have 
a  considerable  margin,  and  the  plate  shown  underneath  the 
jib  will  prevent  side  buckling  of  the  compression  flange,  so 
that  we  can  figure  on  the  full  working  stress  of  12,500  pounds 
per  square  inch.  If  the  stress  were  very  near  the  limit,  then 
this  point  would  have  to  be  taken  up  more  thoroughly. 

A  12-inch  channel,  20%  pounds,  gives  a  fiber  stress  of 
14,000,  which  Is  too  high.  A  12-Inch  channel,  35  pounds,  gives 
only  10,000  per  square  Inch,  which  would  be  strong  enough, 
but  would  not  be  as  economical  or  as  stiff  as  the  15-lnch 
33-pound  beam,  weighing,  as  it  does,  2  pounds  more  to  the 
foot. 

With  the  hoist  at  the  extreme  back  of  jib,  the  mast  should 
be  considered  as  a  column  from  B  to  F.    Using  formula, 

50,000 
P  = , 


1  +  - 


(12L)' 


24,000r» 
In  which 

P^  ultimate  strength,  in  pounds  per  square  Inch. 
L  =  length  of  column.  In  feet. 

r  =  least  radius  of  gyration  in  Inches,  or  about  axis  A  A,  In 
Fig.  1. 
We  have 

50,000                  50,000  X  19,850 
p=: = =  29,000  pounds 


1  +  - 


(12  X  10)= 


34,250 


E  F 


16 


24,000  X  0.91' 
per  square  Inch,  ultimate  strength. 

Using  a  safety  factor  of  five  for  moving  loads. 

29,000 

=  5,800  pounds  per  square  Inch,  safe  stress. 

5 

Figuring  approximately,  the  load  with  the  hoist  at  the  back 
is  5,000  pounds,  half  the  weight  of  jib  channels  between  B  and 
G  equals  180  pounds,  and  the  weight  of  mast  parts  above  B 
equals  500  pounds,  giving  a  total  of  5,680  pounds. 

It  will  be  seen  from  the  above  that  the  allowable  stress 
per  square  inch  is  greater  than  the  total  load  on  both  chan- 
nels, so  that  this  stress  can  be  ignored  entirely  in  this  case, 
and  as  a  rule,  when  the  mast  has  been  figured  for  the  bending 
moment,  with  the  load  at  D,  it  will  be  perfectly  safe  with  the 
load  at  the  back  of  jib. 

Top  and  Bottom  Bearing-s. 

These  should  be  designed  with  pins  amply  large  to  give 
low  bearing  pressures,  and  to  take  care  of  shear  and  bend- 
ing moments  due  to  the  reaction.  The  bottom  plate  ought  to 
be  large  enough  to  spread  the  weight  over  a  fairly  large 
area  of  the  foundation.  These  last  points,  however,  need 
not  be  considered  here,  as  this  article  Is  intended  chiefly  to 
cover  the  design  of  the  structural  portions  of  the  crane. 

•     •     • 

Wood  Craft  calls  attention  to  an  Important  point  that  Is 
sometimes  overlooked  by  designers  who  make  use  of  soft 
rubber  as  a  material  for  springs.  Everyone  Is  familiar  with 
the  elasticity  of  soft  rubber.  An  unconstrained  piece  of  this 
material,  however,  acts  altogether  differently  from  what  It 
does  when  It  Is  prevented  from  changing  Its  shape.  Enclosed 
in  a  rigid  cylinder  with  an  easy  fitting  cover.  It  resists  press- 
ure solidly  and  fully,  but  when  free  of  the  cover  and  allowed 
to  change  Its  form,  then  It  increases  in  girth  exactly  as  It 
shortens  in  length.  More  than  one  failure  ot  a  rubber  spring 
to  do  Its  destined  duty  has  been  due  to  sheer  oversight  on 
the  part  of  the  machine  designer  In  not  giving  room  for  this 
expansion. 
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DERIVATION  OF  THE  CROSS-ROLL  CURVE.* 

ULRICH  PETERS.1 

The  writer  offers  in  the  following  a  practical  solution  of 
the  mathematical  problem  known  as  "the  cross-roll  curve." 
This  curve  is  similar  to  the  hyperbola,  the  curve  generating 
the  hyperboloid,  but  is  not  the  same  curve.  The  cross-roll 
machine  is  extensively  used  for  removing  the  scale  on  the 
surface  of  pipes  and  round  shafts,  thereby  smoothing,  round- 
ing, and  to  a  great  extent  straightening  the  work.  The  angle 
of  the  cross-rolls  gives  rotative  and  longitudinal  motion  at 
the  same  time  to  a  tube  while  it  is  going  between  the  rolls 
of  the  machine.  The  construction  of  these  machines  is 
usually  such  that  on  smaller  machines  there  is  one  cross-roll 
above  and  one  below,  while  on  larger  machines,  the  cross- 
rolls  are  arranged  one  on  each  side  of  the  pass.     For  shaft- 


Dia^am  of  Cross-roU  Problem. 

ing,  the  best  straightening  effect  is  obtained  with  only  one 
cross-roll  working  opposite  a  cylindrical  roll,  the  latter  being 
parallel  to  the  press.  The  turning  of  these  cross-rolls  in  the 
lathe  requires  considerable  skill.  The  simplest  way  is  to 
form  them  to  a  templet.  Of  course  the  work  is  very  much 
simpler  If  in  connection  with  this  templet  an  automatic 
forming  lathe  attachment  is  used.  The  formulas  I  and  II 
given  in  the  following  may  be  used  for  determining  the  true 
profile  of  the  templet  or  former. 

Let  the  projected  angle  of  rolls  axis  on  the  pipe  axis  =  a; 
the  parallel  distance  of  roll  axis  to  billet  or  pipe  axis  =  o 
(constant) ;  the  middle  radius  of  the  cross-roll  =  R;  and  the 
outer  radius  or  billet  or  pipe  ^  r. 

A  section  at  right  angles  to  the  axis  of  the  cross-roll  at 
any  distance  x   from  the  middle.  O  of  the  roll    (the  starting 

♦See  also  Machinery,  June,  1904;  The  Manufacture  ot  Pipe, 
engineering  edition  only,  and  July,  1904 :  Rolls  for  Straightening 
Pipe. 

t  .\adress  :    Kenwood  St.  and  Bcechwood  Boulevard,  Pittsburg,  Pa. 


point)  will  intersect  the  pipe  at  an  angle.  This  section  when 
projected,  as  shown  in  the  lower  figure,  will  show  the  section 
of  the  cross-roll  as  a  true  circle  of  the  unknown  radius  y, 
and  the  billet  or  pipe  as  an  ellipse  with  half  of  minor  axis  =: 

)• 

)■,  and  the  major  axis  ^ .     Both  curves  touch  at  a  point 

cos  a 
P  where  the  tangent  A  B  is  common  to  the  circle  of  the  cross- 
roll  and  at  the  same  time  to  the  ellipse  of  the  pipe,  so  that 
tan  p  ^=  tan  p,. 

By  introducing  further  z,  U  and  z^,  l\.  for  abscisss  and 
ordinates  in  the  ellipse  and  the  circle,  respectively,  we  have 
according  to  analysis  for  the  ellipse  and  circle: 

z"  CQS=  a+  U^  =r^     (1)  z^-  +  U,^  =  2/2        (2) 

In  the  cut  it  is  apparent  that  J?  -f-  r  =  a  (3) 

U  +  Ui  =  a  (4)  z  +  Zi  =  X  tan  a     (5) 

Zi        C  A 
We  also  have  tan  p  =  tan  pi,  or  —  = ,  wherein 


U, 


CA  = 


and  C  B 


sin  (3 


CA  r 

=  tan  pi  = 

CB  sin /3 

Herein  cotan  (3  = 


cos  a  cos  |8 
cos  o  cos  (3 


CB 
Therefore 


=  cotan  j3  cos  a. 


CE 
DE 


r 


w 


u 


and  writing  for  \/  r^  —  U^  =  z  cos  a  (taken  from  formula  1),  it- 
follows  that  for  tanp  =  tanp,,  can  be  substituted  the  follow- 
ing: 


2l 


U 
Uiz 


(6) 


By  substituting  for  Zi  = cos''  a  (from  6)  in  (3)  and  (5) ; 

U 

2/'  =  I cos'  a  I  +  r,2  =  L^M  1  +  —  cos^  a  I      (3a) 

=  zjl  +  — ^cos'^aj       (5a) 


X  tan  a  = 


Uiz 

H cos' 

U 


By  substituting  for  U^  =  r' 


'  cos'  a,  or  U  =  s/  r^  — 


(from  equation  1)  into  (4),  (2a)  and  (oa) : 

a  =  s/r^  —  z-  cos'  a  +  Ui 

Z'  COS'' 

y  =  t7,'  1 1  4- 


(z'  COS''  a      \ 
1  +  1 
r'  —  2'  cos'  a/ 


(4a) 
(3b) 


X  tan  a  =  z 


(Ui  cos'  o       \ 
sjr^  -  z^  cos'  a  / 


(5b) 


Finally,  substituting  from  (4a)  for  Ci 
formulas   (2b)  and  (5b),  we  obtain: 


cos' 
a  —  sjr^—  z^cos^ 


into- 


(" 


s/r 


"•)J 


1  +• 


r'  —  z'  cos= 


and    (I) 


z  cotan  o 


(11) 


'  x/j"'  —  z'  cos*  O  ' 

Combining  formulas  (I)  and  (II)  to  eliminate  the  unknown 
z  produces  a  formula  too  voluminous  for  practical  applica- 
tion. To  solve  a  given  example,  it  is  much  better  to  assume 
here,  by  steps,  numerical  values  for  z  as  0.1,  0.2,  etc.,  inside 
the  limits  0  and  r,  and  determine  the  appertaining  y  and  x 
from  above  double  equations  (I)  and  (II).  In  this  way  the- 
cross-roll  may  be  readily  plotted  and  determined. 

Mr.  Victor  Beutner,  consulting  engineer.  Pittsburg,  Pa., 
read  a  paper  before  the  Engineers'  Society  of  Western  Penn- 
sylvania, December  15,  1903,  giving  a  formula: 

y  =  V  »*  tan  Si  a  +  a'  |1 1 

which  was  derived  by  his  assistant,  Mr.  Edward  Hoefer. 
This  formula  is  not  exact  and  is  only  approximately  correct; 
in  his  derivation,  the  point  of  contact  is  incorrectly  assumed 
on  the  straight  line  joining  C  with  F,  instead  of  at  point  F 
shown  in  the  diagram.  Of  course  the  difference  would  be 
small  for  the  ordlnar.y  cross-roll  problem,  not  exceeding  S/lOO 
inch  on  the  radius  y  for  cross-rolls  with  small  angles  of  about 
5  to  15  degrees. 
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SHOP  PHOTOGRAPHY.* 

CARI.  S.  DOW.t 

It  is  customary  for  ii  book  to 
have  a  profaoe  in  which  the 
;nithor  states  his  reasons  for 
milling  another  puhlicalion  to 
an  already  overcrowrtt  d  supiily 
in  that  field,  or  "makes  no 
apology"  for  bringing  11  out. 
A  magazine  article  seldom  has 
a  preface,  but  there  is  usually 
just  as  good  a  reason  for  its 
aiipearancR.  What  prompted 
this  article  was  tlie  editorial 
•  in  the  September  issue,  in 
which  the  editors  solicited 
good  photographs  for  illustra- 
tions, and  deplored  the  diffi- 
culty of  obtaining  what  they 
w  ant.  namely,  sharp  "con- 
photographs  that  make  good  half-tone  plates. 


Carl  S.  Dow.t 


good  pholo.graphs  in  advertising,  but  rather  (o  touch  upon 
some  of  the  essential  steps  in  the  production  of  machinery 
photographs  suitable  for  halC-toning. 

Practically  all  photographs  for  technical  illusliiiiion  aro 
made  in  the  shoi);  this  is  especially  true  of  large  apparatus 
or  machinery  in  operation,  since  in  the  very  nature  of  things, 
they  cannot  be  taken  to  a  studio.  Small  parts,  gages,  valves, 
and  tools,  of  course,  can  be  moved  into  good  light  without 
difficulty.  The  three  factors  which  make  satisfactory  shop 
photographs  of  large  machines  difficult,  and  necessitate  ex- 
pensive retouching  before  engraving,  are  poor  light,  crowded 
condition  of  the  shop,  and  the  unpainted  or  possibly  incom- 
plete state  of  the  machine  or  apparatus. 

Poor  light  cannot  be  rWnedied.  easily,  but  the  manipulation 
of  backgrounds  and  screens  is  often  an  improvement,  and 
fiasli  powders  are  frequently  of  service,  especially  if  certain 
parts  are  in  deep  shadow  while  the  major  part  of  the  machihe 
is  fairly  well  lighted.  Even  if  a  very  long  exposure  is  neces- 
sary, natural  light  is  usually  preferred  to  a  flash-light.  A 
crowded  shop  makes  it  necessary  to  Include  other  machinery 
and  unfinished  material,  or  perhaps  renders  the  hest  view 
impossible.     When    the   shop   is   so   crowded   that    the    photo- 


Fi^.  I.    Photographs  taken  before  Apparatus  was  Complete.    Note  the 
Temporary  Base. 


Fig.  lA.    A  Small  Generating  Set  retouched  from  Fig.  1.    An  Expensive 
though  Necessary  Picture. 
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Fig.  2.    Lunaber  Truck  photographed  without  a  Background  Screen.    The 
Small  Stop  used  brought  all  Machines  into  Good  Focus. 

It  is  not  for  this  article  to  extol  the  value  of  photographs 
as  illustrative  material,  or  to  tell  of  the  potent  influence  of 

•  For  previous  ai-lk-Ies  nii  .slioj)  pliolograiiliv  see  "Sliop  riiotoRnipliy," 
by  ir.  P.  Fairtiekl,  iNovprnhur,  ]()U0,  and  "I'liotogmiilis  for  Ilhisti-iitlon." 
beptpmber,  1907. 

t  .\ddre83 :    Ii.    !■'.    Sturtovant  Co.,   Ilvde    Parlt,   Mass. 

(Carl  S.  Dow  Wiis  horn  iil  Woburn,  Slass.,  in  :S74.  lie  t,'r:iiiii:i(od 
from  tlie  enKiin'ci-inn  dcpMrlincnt,  llnrvard  I'nivpi-sil  v.  in  I.SP",  witli 
tlif  degree  of  S.  II.  t'l-oni  l.sii.S  to  ]'.lii.-i  lie  wiis  In  cliiirgo  of  llio  lo.\t- 
book  departniiMil  i.rid  iiisl  iiicl  Ion  of  llic  .\niorlciin  ScIkidI  of  Corre- 
spondence at  .Vrm.iin-  Irisliliiie,  Clilcauo,  and  since  np  lo  .Inly,  1!I(17. 
was  In  llie  piihM.-iiy  depml  riient  of  llie  Ii.  K.  ,SI  m-leviint  Co.  He  Is 
now  lUlviTtlslnn  iiiimMuer  ol'  Hint  [■oiiipan.v.  Mr.  how  bus  specialized 
on  engineering  iiiibllcK.v  and  ler'lmieiil  editoi-lal  work.  Me  lias  i-on- 
tl-lbuted  eonsldernbl.v  lo  Ibe  engitieei-big  press  iind  was  edllor-ln-clllef 
of  two  vohnni's  on  sbop  w<ii-k  mid  ti(  llirr'e  volutnes  on  practical  engi- 
neei-lng  piibllsbi^d  h.v  a    riiiladelplila  conccn-n. 


Fig.  3.  A  Photograph  calling  for  an  Opaque  Background  Screen  to  pre- 
vent Halation  from  the  Windows,  and  to  abut  out  Surrounding  Objects.  Other- 
^vise  a  Good  Picture. 

graph   cannot  be  taken   from  a  iiosition  that  will  best  bring 
out  the  desired  parts,  or  if  the  machine  cannot  be  moved,  th» 

[The  photograplis  used  to  illustrate  (bis  article  were  repro- 
duced without  retouching  or  change  of  any  kind  save  In  those 
ca.ses  where  othei-wlse  stated.  This  was  done  to  show  clearly  the 
points  made  by  tlic  author,  but,  Ineidenlally,  the  unrehniebed  views 
also  give  (lie  reader  a  hint  of  the  work  ordinarily  put  on  almost  all 
our  half-lone  enls.  Most  of  the  photographs  wei-e  heller  than  those 
generally  submllled,  .vet  the  cuts  will  not  compare  well  with  Ibo 
average  of  half  lone  lllusti-allons  used  In  M.\cmxKiiv.  We  llnil  It  neees- 
sai-y  (o  put  some  reduiching  on  almost  all  pbotogi-apbs  of  machinery, 
shop  interiors  and  similar  sub.lccls.  If  Ibe  hints  given  b.v  Mr.  Dow 
\vei-<-    generally    observed    llie    aiuounl    of    Ibis    work    would    be    lunch 

redo I    anil    ibe    culs   would    g.'iln    hi    snapplness   and    strength,    I'm'    ii 

perfeil    |ib(j|ogi-apli    rannol    bi'   successfully    Imllaleil    by    the    l-etouc'.lei-, 
alllioM';!!  be  uiav  be  able  lo  gri'Mlly  Impi-ove  a  poiu-  one.      Kimti>ii.1 
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making  of  the  negative  should  be  postponed  until  shipment 
is  made,  at  which  time  a  better  position  or  light  can  usually 
be  obtained  without  much  trouble.  Obviously  a  machine 
should  not  be  photographed  until  completed  and  painted,  oth- 
erwise much  expense  is  necessary  for  retouching;  but  of 
course  the  negative  may  be  necessary  before  such  state  of 
completion  Is  attained.  Speaking  of  paint — it  should  always 
be  dull  finish,  and  red,  black,  or  slate  color  will  give  good 
results. 

Background  Screens. 
The  probable  use  for  the  picture  should   be  known  to  the 
artist  at   the   outset.     If  for   a  catalogue   cut   or  advertising 


the  floor  of  less  intensity  than  at  a  few  feet  above,  white 
cloth  or  paper  arranged  about  the  bed  or  frame  throws  the 
light  upward  and  brightens  up  the  parts  in  shadow;  it  also 
makes  the  lower  parts  more  clearly  defined. 

Position. 
In  shop  photography  the  features  to  be  brought  out  are 
usually  those  relative  to  details  of  construction,  or  those 
strongest  in  selling.  The  choice  of  position  is  one  that  must 
sometimes  be  studied.  Shifting  the  camera  a  few  inches 
often  causes  an  important  detail  to  become  prominent,  or, 
on  the  other  hand,  unduly  exaggerates  a  minor  or  objection- 


Fig.  4.  Made  with  a  Long  Focus  Lena  which 
was  much  too  High.  The  Shaft  is  not  Horizon- 
tal, the  Top  and  OuUel  are  Distorted  and  the 
Perspective  ia  not  Good. 


Fig.  4A.  Made  with  Long  Focus  Lens,  with 
Camera  placed  at  Proper  Height.  Note  the  Rec- 
tangular ouUet  and  General  Appearance  of  Good 
Proportion  without  Distortion. 


Fig.  4B.  Made  with  a  Wide  Angle  Lens  placed 
at  Proper  Height.  Note  the  Abnormal  Size  of  the 
Parts  nearest  the  Camera.  The  General  Effect  is 
Bad. 


illustration,  the  irrelevant  machines  or  material  surrounding 
the  object  must  be  obliterated  after  the  negative  is  made; 
this  is  usually  done  by  "painting  out"  with  opaque  water 
color.  If  the  machine  has  many  small  parts  on  the  profile, 
it  is  often  difficult  to  separate  them  from  the  surroundings 
when  painting  out.     For  such  conditions  a  white  background 


able  construction.  The  writer  once  had  occasion  to  photo- 
graph a  blower  driven  direct-connected  by  a  motor  which  was 
large  because  the  air  pressure  was  to  be  high.  Now  a  good 
light  was  easily  obtained  with  the  camera  in  a  position  that 
brought  the  motor  into  the  foreground,  but  evidently  it  was 
not  wise  to  show  that  the  blower  required  such  a  large  motor 
because  the  conditions  of  pressure  might  not  always  be  given 
in  connection  with  the  picture.  To  overcome  this,  the  set 
was  swung  around  by  the  electric  crane  so  that  the  blower 
came  into  the  foreground,  causing  the  motor  to  be  subordinate 
to  it. 

The  height  of  the  lens  is  a  point  not  usually  considered 
with  sufficient  care,  and  yet  is  an  important  factor  in  the 
perspective.  One  has  only  to  look  at  two  pictures  of  the 
same  machine  to   notice  the   difference.     In   general,   it  may 


Fig.  5.  View  in  which  the  Artist  had  to  choose  between  a  Small  Stop  to 
get  Detail,  and  a  Large  Stop  to  shorten  Exposure,  so  that  the  Man  could 
remain  Imniovable. 

screen  is  a  great  time-saver,  for  it  shuts  out  the  surrounding 
objects  and  defines  clearly  the  small  parts. 

The  background  screen  serves  still  another  purpose.  In 
many  shop  pictures  the  desired  view  necessitates  the  direct- 
ing of  the  camera  toward  a  window,  which  causes  halation 
around  the  contour  of  the  machine.  An  opaque  screen  will 
shut  off  this  light  which  is  not  only  of  no  assistance  in  mak- 
ing the  photograph  but  is  detrimental.  If  the  background 
screen  is  too  small  to  cover  the  entire  machine,  it  should  be 
placed  behind  the  smallest  parts  which  are  the  most  difficult 
to  paint  out.  In  case  no  screen  is  available,  the  machine 
should  be  separated  as  much  as  possible  from  the  other  appa- 
ratus, or  placed  at  some  distance  in  front  of  it  so  that  the 
machine  only   will   be   in   sharp   focus.     With  the  light  near 


Fig.  6.    Showing  use  of  Background  Screen  too  SmaU  to  extend  over  the 
Entire  Apparatus. 

be  said  that  the  lens  should  be  placed  at  about  the  middle  of 
the  height,  and,  if  the  machine  has  a  horizontal  shaft,  the 
lens  should  be  placed  on  that  level.  With  the  lens  at  or  below 
the  center,  the  machine  looks  large  and  substantial,  which 
are  often  desirable  features. 

As  to  the  lens  itself,  a  long  focus  lens  should  be  used,  if 
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Fig.  7. 


Well-lighted  Shop  Interior.    The  Great  Depth  required  a  Small  Stop  to  make  all  Details  Sharp. 


possible,  when  photographing  machinery.  A  wide-angle  lens 
is  sure  to  distort  the  lines,  and  make  those  parts  nearest 
the  camera  very  large;  its  use  should  be  restricted  to  cramped 
places  in  which  It  is  impossible  to  get  the  entire  apparatus 
on  the  ground  glass  with  a  long  focus  lens. 

Focus. 
No  attempt   to  focus  should  be   made   until   the   best  view 
has  been  selected  and  the" camera  placed  in  what  is  probably 


the  machine  and  brought  into  sharp  focus,  is  a  valuable  aid. 
With  the  black  letters  In  best  focus  the  machine  will  be 
sharp. 

Stop. 
The   choice  of  stop,  or  opening,  must  be  governed  by   sev- 
eral conditions,  and  here  Is  a  chance  for  one  to  use  his  judg- 
ment.    A  small  stop  requires  a  long  exposure,  gives  a  sharp 
picture,  and  brings  all  parts  of  the  apparatus  into  focus.    This 


Plff-  8.  niuslratlng  the  Use  of  a  Small  Stop  and  Long  Exposuro  In  a 
■Well-llBhted  Shop  about  30  feet  from  the  Windows,  at  Noon,  the  Exposure 
■was  Seven  Minutes,  Seed  26  Plate,  and  Fe4  Stop. 

the  correct  position.  Focussing  is  l)ost  done  with  full  open- 
ing, so  that  when  (he  opening  is  reduced  the  image  will  be 
very  sharply  defined.    Curved  surfaces  are  not  easily  focussed. 


Banner  X  Plate,  F32  Stop. 


I  "I  inner 


last  point  should  not  be  overlooked,  if  the  distance  from  the 
camera  to  some  points  of  the  machine  is  far  greater  than  to 
others.  When  all  of  the  machine  lies  In  tin-  saiiio  plane,  a 
large  stop  will  probably  give  as  good  a  picture,  and  the 
hence  a  newspaper,  printed  sign,  or  calender,  placed  against      exposure  will  be  of  much  shorter  duration.     To  get  the  detail 
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of  small  parts,  such  as  the  armature  of  a  motor,  a  small  stop 
is  desirable.  It  sometimes  happens  that  a  small  stop  is  out 
of  the  question,  for  a  very  long  exposure  (15  minutes  to  one- 
hal'  hour)  would  prevent  the  men  in  the  shop  doing  their 
work,  or  might  delay  passing  to  and  from  machines.  In  gen- 
eral, it  may  be  said  that  the  stop  should  be  as  small  as  con- 
ditions will  allow. 

Exposure. 

The  length  of  time  the  plate  should  be  exposed   is   deter- 
mined solely  from  experience  and  a  knowledge  of  conditions. 


Figa  ID  and  10  A-  Photograph  of  Motor  to  be  combined  -wnth  Wash  Draw- 
ing, and  the  Result.  The  Photograph  of  Motor  was  Retouched  to  make  it 
blend  with  Dra^ping. 

It  is  almost  useless  to  give  any  figures,  for  the  light  varies, 
not  only  in  different  shops,  but  in  the  same  shop,  according 
to  the  season  and  time  of  day.  The  size  of  the  stop  and  the 
speed  of  the  plate  are  also  controlling  factors.  Under-exposure 
Is  far  more  common  than  over-exposure.  In  a  well-lighted 
shop  at  a  distance  of  10  to  20  feet  from  the  windows,  with  a 
"Seed  26"  or  "Cramer  Crown"  plate,  and  a  small  stop,  3  to  8 
minutes  is  usually  required.  The  writer  finds  a  moderate 
speed  plate,  such  as  a  "Cramer  Banner,"  very  satisfactory, 
for  it  has  considerable  latitude,  yet  Is  .not  so  slow  as  to  con- 
sume an  excessive  amount  of  valuable  time. 

Exposure  is  a  most  important  part  of  photography.  The 
length  of  time  may  perhaps  be  easiest  determined  by  com- 
paring the  existing  conditions  with  those  under  which  a 
satisfactory  negative  has  been  made.  This  determination  of 
exposure  is  unconsciously  followed  by  everyone.  To  make 
the  comparison  easy,  the  same  size  of  opening  and  the  same 
kind  of  plate  should  be  used  as  much  as  possible. 

A  machine  with  few  polished  parts,  and  painted  black,  or 
the  armature  of  a  motor,  requires  a  long  exposure.  When 
in  a  bright  light,  polished  parts  may  show  undesirable  reflec- 
tions, but  the  parts  may  be  given  a  frosty  appearance  by 
dabbing  them  with  putty,  which  can  easily  be  wiped  off  with 
benzine  or  gasoline.  Lettering,  such  as  the  maker's  name, 
and  the  size  of  the  machine,  can  be  well  brought  out  in  a 
photograph  by  chalking  just  before  exposure. 
Developing. 

The  procedure  of  development,  and  the  kind  of  developer  to 
use  for  negatives  made  in  the  shop,  ai'e  not  different  for  nega- 


tives made  elsewhere.  Almost  the  only  consideration  i.s  the 
printing  quality.  In  any  large  manufacturing  plant,  the 
advertising  or  sales  departments  may  make  a  rush  call  for  a 
large  number  of  prints  from  a  certain  negative.  Unfavorable 
weather  may  render  it  impossible  to  get  the  prints  off  for 
several  days.  In  plants  of  this  kind,  the  developer  should  be 
so  selected,  and  the  depth  to  which  the  development  is  car- 
ried should  be  such,  as  to  yield  clear,  quick-printing  negatives. 
Over-exposure  should  be  avoided. 

Pyro  is  deservedly  a  favorite  with  many,  because  of  the 
ease  with  which  slight  errors  in  exposure  may  be  counter- 
acted. Eut  its  liability  to  spoil,  and  cause  stained  or  slow- 
printing  negatives,  has  led  some  to  discard  it.  Fyro  developer 
will  be  preserved  indefinitely  by  dissolving  a  small  quantity 
of  oxalic  acid  (10  grains  to  16  ounces)  in  the  water  in  which 
the  pyro  is  to  be  dissolved.  The  oxalic  acid  should  be  dis- 
solved before  the  pyro  is  added.  All  stains  may  be  eliminated 
by  using  a  little  acetic  acid  in  the  hypo  bath  ( 1  ounce  to  1 
quart  of  water). 

An  intelligent  manipulation  of  the  developer  requires 
experience  and  some  knowledge  of  chemistry.  Probably  the 
most  common  difficulty  is  that  of  getting  negatives  with  con- 
trast, for  the  shadows  often  show  too  much  detail  where 
there  should  be  practically  clear  glass.  To  print  such  nega- 
tives to  sufficient  depth  to  make  these  shadows  strong,  causes 
the  high  lights  to  become  dimmed.  If  the  exposure  has  been 
properly  timed,  the  cause  of  excessive  detail  in  the  shadows 
is  probably  too  much  sulphite  of  soda  (in  pyro  developer) 
or  too  much  alkali.  A  reduction  in  the  amount  of  alkali  will 
almost  invariably  effect  an  improvement. 

Printing-  and  Paper. 
The  photographer  may  receive  orders  for  prints  of  any  one 
of  three  kinds — blue  prints,  silver  prints,  or  developed  prints. 
For  general  sales  use,  the  blue  print  is  widely  used,  for  it  is 


Fig,  11.  Carelessly. niHde  Photograph  Intense  Direct  Light  from  Windows 
caused  Over-exposure  and  Reflection  at  top  of  Switchboard.  The  Lo\^^er  Part 
is  Good.    Windows  should  have  been  Curtained, 

quickly  made,  inexpensive,  can  be  folded  without  cracking, 
and  is  of  a  businesslike  appearance.  It  is  well  to  purchase 
the  prepared  stock  in  metal  tubes;  being  of  higher  grade  it 
will  yield  far  better  prints  than  the  cheaper  blue  Iprint  paper 
used  for  making  shop  prints  from  tracings. 

The  silver  print  is  by  far  the  best  for  retouching  and  half- 
toning; it  gives  the  detail  and  smooth  surface  necessary  for 
these    processes.      When    making    a    print    for    halt-toning,    it 
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should  not  be  too  dark  in  the  shadows,  and  the  tone  slioiild 
he  ol'  a  good  ehooolale.  A  deep  hrowii  tone  Is  supeiior  to  a 
blue  or  purple,  which  iihotograph  lighter.  Yellows  and  reds 
sliould  lie  avoided.  In  mounting  a  print  for  retouching,  the 
curdhoard  sliould  be  thick  to  prevent  warping,  and  very 
suioolli.  'IMie  sniootliest  card  i)Ossil)le  is  the  oiily  suitable 
board   Inr  mounting. 

Macliiuery   salesmen   frequently   want   their   prints   mounted 
•on   doth  so  that  they   will  stand   the  wear  and   tear  of  con- 


caaes  of  extensive  alteration,  even  to  the  extent  of  "faking." 
might  be  described,  but  three  will  serve  as  examples. 

In  preparing  a  publication  on  electric  ])i'opeller  fans,  the 
writer  was  unable  to  jdiotograph  a  large  fan  of  certain  con- 
structive features,  for  at  the  time  none  was  in  stock  and  no 
order  was  going  through  the  shop.  To  get  the  complete  photo 
graph  of  the  motor-driven  fan,  as  shown  in  Fig.  10,  a  i)lioto- 
graph  of  a  motor  of  the  ]iroper  type  and  size  was  first  made. 
This  was  painted  out  and  printed  on  a  10x12  sheet  of  silver 
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Pig.  12.    Blower  and  Motor  posed  for  Photograph. 

stant  use;  tlie  cloth  also  provides  a  means  of  binding.  Cloth- 
mounted  prints  are  often  ferrotyped,  that  is  given  a  glossy 
surface  which  adds  to  both  appearance  and  durability.  This 
■finish  is  obtained  as  follows:  The  wet  print  is  i*laced  face 
down  on  the  ferrotype  plate,  which  has  been  made  scrupu- 
lously clean  and  lubricated  slightly  with  soap  or  glycerine. 
After  removing  all  hubbies,  the  back  of  the  print  Is  covered 
with  paste  and  the  cloth  pressed  in  contact  with  the  print. 
When  the  print  dries  the  corners  will  start  from  the  ferro- 
type plate,  from  which  it  may  easily  be  stripped  when  per- 
fectly dry.  It  is  then  trimmed,  the  strip  of  cloth  or  binding 
Jieing  left  on  the  proper  edge.     Velox  or  other  gas-light  prints. 


Pig.  12A.    The  Result  after  the  Artist  has  done  his  Work. 

paper.  An  outline  drawing  of  the  propeller  fan  of  the  correct 
size  for  the  motor  was  then  made  in  pencil  on  the  mounted  sil- 
ver print.  The  artist  had  no  difficulty  in  placing  the  concrete 
liase  beneath  the  motor  and  making  a  "wash"  drawing  of  the 
pencil  outline.  The  illustration  is  worthy  of  note  in  that 
the  motor  is  an  actual  photograph,  while  the  fan,  brickwork, 
and  motor  base  are  not. 

A  case  illustrating  the  necessity  of  photographing  machin- 
ery before  it  is  complete  is  shown  in  F'ig.  12.  The  writer 
needed  a  picture  of  a  motor-driven  rotary  blower  before  the 
set  had  been  built.  A  motor  of  the  proper  size  to  drive  the 
blower  at  hand  was  placed  in  position.     The  relative  speeds 


except  with  certain  grades  of 
paper,  have  too  rough  a  surface 
for  retouching.  They  are  more 
"contrasty"  than  silver  prints, 
and  show  less  detail.  For  fram- 
ing and  for  rush  orders,  they  are 


Fig.  13.    The  Motor-driven  Fan  and  its  Controller, 


Fig.  13A.    The  Picture  of  the  ChUd 


Fig.  13B.    The  Result  of  the  Combination. 


very  satisfactory  for  they  can  be  turned  out  rapidly,  even  if 
the  weather  is  cloudy,  or  If  the  short  days  of  winter  are 
at  hand.  A  negative  that  is  too  thin,  in  other  words,  a  "flat" 
negative,  will  yield  a  better  print  on  a  gas-light  paper. 
"Faking"  or  Altering  Photographs. 
In  certain  lines  of  work  existing  conditions  render  It 
Impossible  at  times  to  get  the  machine  photographed  ,iust  as 
It  Is  wanted,  or  perhaps  an  effect  is  desired,  which,  although 
reaKonable  or  probalile.  Is  out  of  the  iiuestion.     Innumerable 


being  known,  the  pitch  and  diameter  of  the  .gears  were  easilv 
determined,  and  tlie  pitch  diameters  gave  the  distance  between 
the  shafts.  Of  course  no  bed  or  foundation  was  at  hand  so 
that  it  was  necessary  to  build  up  the  blocking  to  the  desired 
height.  By  the  means  of  the  electric  crane,  the  motor  was 
|)laced  with  the  shaft  parallel  to  that  of  the  blower  and  at 
the  iiroper  distance  from  It.  To  make  the  painting  out  easier, 
the  blocking  for  both  blower  and  motor  was  covered  with 
white   cloth,   and    two    background    screens   were    used.     The 
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artist   painted   in   the   bed   from   the   worliing   drawings    (the 
patterns  not  yet  being  made)  and  also  the  gears. 

It  may  strilte  some  readers  that  the  child  photographed  in 
the  act  of  starting  the  electric  propeller  fan  is  out  of  place 
In  a  shop  photograph.  The  picture  is,  of  course,  designed  to 
show  the  simplicity  of  operation.  This  effect  was  produced 
from  two  negatives.  The  tan  itself  in  the  supporting  frame 
was  photographed  in  the  shop,  with  an  exposure  of  about 
seven  minutes,  and  the  child  was  photographed  in  her  home 
against  a  dark  background,  with  her  hand  resting  on  the 
corner  of  a  table,  the  height  of  which  appro.ximated  the  height 
of  the  rheostat  handle.  A  double  printing  and  a  little  artistic 
work  completed  the  picture.  A  point  to  be  remembered  in 
this  connection  is  the  height  of  the  lens.  If  the  lens  had  not 
been  at  practically  the  same  height  in  both  cases,  the  child's 
feet  would  have  had  an  incorrect  perspective. 

*     *     * 
BILL'S  GARAGE. 

ETHAN  VIALL.' 

My  friend  Bill  and  I  often  get  together  after  the  day's  work 
is  over  and  swap  stories  and  experiences.  Bill  is  the  superin- 
tendent of  the  general  hardware  factory  just  across  the  street 
from  our  shop.  His  experience  has  been  wide:  he  is  a  hustler, 
and  knows  how  to  handle  his  men  to  the  very  best  advantage. 

One  evening  our  talk  ran  into  a  discussion  as  to  whether 
a  man  was  better  off  working  for  himself,  or  in  getting  and 
keeping  a  good  job  with  some  reliable  firm.  The  talk  waxed 
rather  warm,  and  Bill  was  so  positive  in  his  stand  that  a 
man  was  better  off  working  for  someone  else,  that  I  finally 
said,  "I'll  bet  a  five-dollar  note  that  you've  been  burnt,  your- 
self." Bill  rubbfd  his  head,  and,  with  a  rueful  smile,  replied, 
"Yes,  I  have  been  burnt,  and  not  only  that  but  burned  out, 
and  only  three  or  four  years  ago  ai  that. 

He  paused  to  throw  away  the  stub  he  had  been  smoking, 
and,  lighting  a  fresh  cigar,  he  said.  "After  several  years  of 
successful  running  of  shops  for  other  people,  I  became  imbued 
with  the  idea  that  I  could  do  better  in  business  for  myself. 
At  that  time  the  boom  of  the  bicycle  business,  which  had  fur- 
nished work  for  so  many  'mushroom'  repair  shops  and  'toad- 
stool' mechanics,  had  died  out,  and  the  automobile  was  just 
passing  the  experimental  stage,  and  coming  near  enough  to 
perfection  to  enable  one  to  take  a  ride  of  at  least  a  mile  with- 
out breaking  down.  What  was  left  of  the  bicycle  trade  had 
settled  into  a  steady  business  with  all  the  flourishes  gone. 
Now  my  work  with  the  largest  manufacturer  of  bicycles  in 
the  United  States  had  given  me  knowledge  of  'kinks'  in  the 
business  unknown  to  the  average  repair  man,  and  I  also  had 
an  intimate  knowledge  of  the  automobile  shop  work  as  it 
then  existed,  owing  to  this  firm  being  one  of  the  first  to  get 
into  the  new  line.  Naturally,  with  this  experience  still  fresh 
In  my  mind,  my  thoughts  ran  to  the  establishment  of  a  gen- 
eral repair  shop  for  bicycles  and  automobiles,  and  then  per- 
haps later  on  an  automobile  factory  and  a  position  in  the 
'trust'  that  I  felt  would  come  as  inevitably  as  Col.  Pope's 
corner  of  the  bicycle  factories.  (Teddy  the  'trust  buster,' 
hadn't  begun  to  'bust'  at  that  time.) 

"Having  decided  to  place  my  worldly  and  mechanical  knowl- 
edge, and  what  other  capital  I  possessed,  in  an  automobile,  so 
to  speak,  my  next  move  was  to  find  a  suitable  town  to  settle 
in,  as  I  had  decided  that  I  wanted  to  get  out  of  Chicago  for 
a  change.  About  half  way  down  the  state  was  an  enterprising 
little  town  of  thirty  thousand  inhabitants,  which  seemed  to 
be  an  ideal  place  for  a  shop. 

"Having  decided  on  the  line,  the  town,  and  finally  the  build- 
ing, I  started  to  work.  My  plan  was  to  begin  modestly  and 
build  up  my  trade  gradually.  Dropping  the  auto  repair  idea 
for  a  time,  I  devoted  my  energy  to  the  bicycle  business.  There 
were  five  other  shops  in  town  but  I  could  vulcanize  tires  and 
do  brazing,  which  they  could  not,  and,  using  these  two  accom- 
plishments as  drawing  cards  and  headings  for  my  advertise- 
ments, I  soon  had  enough  business  to  keep  myself  and  two 
men  hustling.  The  growth  of  my  trade  was  really  phenom- 
enal, which  I  attribute  to  thoroughly  knowing  my  business 
and  to  advertising.  I  advertised  in  'catchy'  ways  in  every 
city  and  county  paper,  and  on  the  fences  at  every  cross  road. 
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"In  addition  to  my  repair  work,  my  sale  of  supplies  begai* 
to  assume  really  respectable  proportions.  I  had  started  early 
in  the  spring  and  by  fall  my  business  was  far  beyond  my 
widest  hopes,  but,  fearing  a  dropping  off  of  business  due  ta 
the  stopping  of  bicycle  riding  at  the  approach  of  winter,  I 
added  another  line — barber  supplies. 

"There  were  thirty-four  barber  shops  in  town,  so  I  left  my 
repair  work  in  the  hands  of  my  men,  and  personally  went 
after  the  job  of  supplying  these  shops  with  everything  they 
used,  from  face  powder  and  soap,  through  the  different  shapeg 
of  combs  and  shears,  to  chairs  and  fixtures.  I  had  three  big. 
Chicago  supply  houses  to  'buck  against,'  and  also  one  from  a 
neighboring  town,  but  before  the  winter  was  half  over  I  was- 
selling  nine-tenths  of  the  stuff  used  by  the  barbers  in  town, 
and  was  reaching  after  the  trade  in  the  little  towns  nearby. 
As  spring  approached,  I  moved  to  larger  quarters,  and,  still 
keeping  my  grip  on  all  I  had  gained,  I  began  to  pull  for  the 


"  One  nlgfbt  the  Tvhole  business  ^ent  up  in  smoke." 

automobile  trade  for  all  I  was  worth.  I  had  but  one  rival; 
in  this,  but  it  was  a  formidable  one,  as  this  firm  had  sold' 
practically  all  the  automobiles  used  in  the  county,  which,  at 
this  time,  numbered  about  sixty.  Nevertheless,  with  the 
prestige  I  had  gained  in  my  other  work  it  was  but  a  few 
months  when  the  bulk  of  both  the  repair  work  and  the  selling 
of  automobile  supplies  was  mine.  All  that  year  my  business 
grew  until  I  was  unable  to  handle  all  of  it,  and  I  sold  my 
bicycle  business  to  one  of  the  other  shops,  and  devoted  my 
energies  to  the  barber  supply  and  automobile  business.  By 
the  following  spring,  having  added  the  agency  for  two  popular 
automobiles,  I  had  one  of  the  best  equipped  garages  in  the 
country  for  a  town  of  the  size  I  was  in.  I  carried  about 
two  thousand  dollars'  worth  of  supplies  on  hand,  and,  in 
addition,  tools,  machines  and  other  things  that  brought  the 
total  up  to  about  five  thousand  dollars,  which,  owing  to  the 
nature  of  the  business,  was  all  risk  and  no  insurance,  and 
one  night  the  whole  business  'went  up  in  smoke,'  or  at  least 
most  of  it,  for  the  stuff  that  was  left  was  hardly  worth  sorting 
over.  A  big  twelve-horse-power  gasoline  engine  which  I  had 
just  installed  to  furnish  power  for  my  machine  shop,  brought 
five  dollars  for  junk! 

"Tired  and  discouraged  by  a  misfortune  that  had  cost  me 
the  product  of  two  and  one-half  years'  work  and  about  six 
thousand  dollars.  I  turned  over  my  trade  to  the  man  who 
had  bought  my  bicycle  business,  and  securing  a  position  as 
superintendent  of  the  hardware  factory.  I  went  out  of  busi- 
ness for  myself,  but  though  my  financial  loss  was  considerable, 
yet  I  count  the  experience  a  valuable  asset. 

"I  have  no  desire  to  go  back  to  working  for  myself  where 
I  have  to  get  up  at  half  past  four  in  the  morning  and  work 
till  midnight,  with  no  Sundays  or  holidays.  I  much  prefer 
to  run  some  other  man's  shop,  where,  while  I  do  my  best,  it 
is  someone  else  who  has  the  worry  over  the  bills,  the  pay- 
roll and  the  business,  and  if  anyone  thinks  that  running 
one's  own  shop  is  a  snap,  let  'em  try  it." 

Then  Bill  got  up  and  we  both  started  for  home. 
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SAFEGUARD  IN  MACHINERY. 

W.  H.  BOOTH.' 

In  Great  Britain,  and  probably  still  more  In  Gorinany.  the 
care  of  the  workman  Is  apt  to  be  more  rigid  on  the  part  of 
the  government  than  it  is  in  perhaps  any  other  countries.  In 
the  opinion  of  many  people  who  have  watched  the  statistics 
of  accidents,  the  elTect  of  this  care  has  been  largely  nnlliflcd 
In  Great  Britain  by  the  countervailing  influence  of  the  Em- 
ployers' Liability  Act,  which  provides  compensation  for  a 
workman,  irrespective  of  whether  the  accident  was  due  to  his 
own  wilful  disobedience  of  safety  rules  or  not.  It  may  seem 
curious  that  personal  injuries  should  increase  as  a  result  of 
certain  compensation.  It  can  scarcely  be  believed  that  any 
man  would  wilfully  injure  himself,  and  one  can  only  attribute 
such  Increase  of  injuries  to  the  unconscious  effects  of  the 
acts  for  compensation. 

But  It  is  certain  that  workmen  do  take  extraordinary  risks 
without  being  called  on  to  do  so.  Often  one  may  hear  an 
employer  blamed  because  some  poor  fellow  has  gone  home 
crippled,  in  order  to  put  gold  into  his  employer's  pocket,  but, 
careless  as  some  employers  may  be,  It  is  true  that  the  work- 
ers are  more  often  to  blame  than  their  employer.  Men  will 
dip  under  a  suspended  weight  to  save  an  extra  yard  In  going 
round  it.  They  will  risk  their  own  lives  and  their  employer's 
solvency  for  the  sake  of  a  trivial  economy  of  time. 

The  writer  was  once  forced  to  lower  a  weight  with  tackle 
not  safe  for  half  the  load  put  upon  It.  All  hands  were  called 
clear,  and  the  extreme  danger  pointed  out,  and  yet  men 
would  pass  beneath  the  load  In  this  dangerous  condition,  and 
it  was  useless  to  attempt  to  stop  them.  If  every  one  were 
to  detail  his  experiences  of  carelessness,  it  would  seem  that 
some  men  cannot  be  trusted  to  care  for  their  own  lives  or 
for  those  of  others.  They  do  not  mean  to  be  hurt;  they 
simply  think  It  will  be  all  right  this  time,  and  probably  say 
to  themselves  "for  the  last  time,"  resolving  not  to  do  it  again, 
and  they  do  this  once  too  often. 

Among  the  inspectors  of  the  Home  Office,  which  is  the 
department  of  the  English  government  that  cares  for  these 
things,  nothing  is  left  to  chance.  Often  more  is  enforced 
than  ought  to  be,  for  one  is  sometimes  compelled  to  place 
fences  so  that  they  add  to  the  danger,  as  when  placed  too 
near  to  a  small  gas  engine  fly-wheel,  so  that  it  is  diflicult  to 
start  the  engine  by  the  usual  method  for  small  engines, 
namely,  by  turning  of  the  fly-wheel.  Probably,  in  time,  no 
gas  engine  will  be  allowed  to  be  started  except  by  an  accumu- 
lated air  pressure.  Wheels  are  guarded  very  completely.  A 
pair  guarded  only  on  their  top  or  in-running  sides  were 
ordered  to  be  fully  cased  in  because  "some  time  It  might 
happen"  that  In  some  extraordinary  way  they  would  turn 
the  other  way  round. 

Machinery  fencing  is  of  two  sorts.  There  is  the  guard 
over  the  pair  of  wheels  or  other  detail,  and  there  is  the 
general  guard  or  fence  or  cage  which  contains  the  whole 
machine  and  prevents  all  access  to  it  except  by  key.  Some 
things  cannot  be  guarded,  such  as  the  cutters  of  certain  wood- 
working machinery,  and  these  are  perhaps  the  worst  things 
for  accident  producing,  for  they  are  almost  invisible  when 
most  dangerous.  A  circular  saw  might  often  be  better  caged 
than  guarded,  but  a  saw  may  be  very  considerably  protected 
by  a  distance  guard,  when  If  is  Impossible  to  guard  by  a 
close  cover.  The  Home  Office  takes  account  also  of  child 
labor,  of  overtime  for  women  and  young  persons  generally, 
of  heating,  lighting,  ventilation,  and  sanitation,  and  especially 
of  the  precautions  to  be  adopted  when  persons  are  employed, 
as  in  the  glazing  of  pottery.  All  pottery  people  are  on  the 
gui  Vive  to  find  a  leadless  glaze.  One  hears  of  leadless  glaze, 
but  investigation  generally  reveals  a  hidden  source  of  lead. 
The  trouble  comes  In  the  putting  on  of  the  glaze  in  solution, 
and  all  the  evils  of  lead  poisoning  accrue,  so  that  a  strict 
watch  is  kept  on  all  who  are  employed  in  respect  of  medical 
examination  for  detecting  the  first  symptoms.  Yet  people 
who  know  they  have  symptoms  will  endeavor  to  hide  them, 
and  pass  the  doctor.  Fans,  for  removal  of  dust,  and  all  man- 
ner of  respirators  and  other  safeguards  are  more  or  less 
attended  to  by  Home  Office  Inspectors. 
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In  the  pottery  trad(\  the  scheme  was  tried  of  i)utling  hoods 
over  the  heads  of  the  workers,  into  which  fresh  air  from  an 
absolutely  pure  source  was  brought,  so  that  there  should 
always  be  a  draft  away  from  the  workers  and  lead  fumes 
could  not  get  toward  them,  but  somehow  this  did  not  answer. 
The  lead  taken  into  the  system  Is  not  all  taken  through 
the  lungs.  The  file  cutter  who  cuts  his  files  upon  a  block  of 
lead  is  often  careless  how  he  eats  food  with  leaded  fingers, 
and  lead  will  get  into  the  body  through  the  skin. 

Copper  poisoning  does  not  appear  to  attract  the  sariie  atten- 
tion as  lead,  but  undoubtedly  brass  workers  suffer  in  health 
as  a  result  of  the  copper.  A  brass  founder  never  has  any 
infectious  complaint,  it  is  said,  for  copper  fumes  are  fatal 
to  germ  life,  and,  finally,  are  fatal  to  the  man.  but  the  effects 
are  not  so  painful  as  those  of  lead,  possibly  because  the 
copper  salts  are  soluble  and  are  eliminated,  whereas  lead 
accumulates.  Brass  workers  appear  to  develop  a  dislike  to 
fresh  air.  They  will  not  put  up  with  open  windows  that 
other  men  can  enjoy,  so  that  a  brass  shop  ought  to  be  fitted 
with  a  ventilation  system  out  of  the  control  of  the  occupants, 
and  should  be  suitably  warmed  to  fit  the  enfeebled  workers, 
who  might  then  be  much  Improved. 

One  of  the  reasons  why  Kaffir  labor  becomes  so  scarce  in 
the  Transvaal  mines  was  alleged  to  be  the  extraordinary  high 
pay  given  to  the  "boys"  during  the  war.  But  probably  a 
much  more  potent  cause  has  been  the  discovery  by  the 
Kaffirs  that  working  rock  drills  produces  miner's  phthisis,  so 
that  the  men  died  like  flies,  and  now  fight  shy  of  mining 
work.  The  drills  ought  to  work  through  an  exhausted  hood 
piece,  the  dusty  air  being  delivered  through  a  water  box  to 
settle  out  the  grit.  The  provision  of  good  water  has  been 
shown  to  be  a  great  help  in  keeping  machinery  going.  Good 
air  is  equally  valuable. 

Every  industry  has  Its  own  peculiar  crop  of  accidents,  from 
unexpected  directions  and  least  suspected  causes.  It  almost 
seems  necessary  for  accidents  to  happen  in  order  that  weak 
points  in  design  may  be  shown  up,  just  as  the  true  stresses 
in  machinery  and  structural  work  only  show  up  in  actual 
work,  though  this  is  less  the  case  now  than  formerly  when 
the  failure  of  bridge  details  began  to  teach  men  that  they 
could  not  allow  the  same  nominal  unit  stresses  In  all  details, 
but  must  take  account  of  the  manner  of  approach  of  the 
stress-producing  agent  or  load. 

Familiarity  may  lead  to  accident.  It  may  also  serve  to 
prevent  accident.  Thus,  if  the  people  of  England  began 
to-morrow  to  walk  upon  the  tracks  of  a  railroad  In  the  way 
usual  In  America,  many  thousands  would  be  killed.  In  a 
week's  time  very  few  would  be  even  hurt.  So  It  is  with 
ordinary  machinery.  The  worker  does  not  get  hurt  so  often 
as  might  be  thought  likely,  but,  nevertheless,  he  does  some- 
times suffer  from  lack  of  guards  to  the  more  dangerous  parts. 
The  knowledge  of  what  to  guard,  and  how  to  guard  It,  is 
quite  a  special  knowledge,  demanding  acquaintance  with  the 
machine  and  the  method  of  its  operation,  and  a  general 
acquaintance  with  machinery  and  with  accidents  of  all  kinds. 


The  Stockbridge  Machine  Co.,  of  Worcester,  Mass.,  has  its 
shop  In  a  building  that  Is  not  as  well  suited  to  the  needs  of 
a  modern  machine  tool  manufactory  as  It  should  be,  but  by 
adaptation  It  has  been  made  to  serve  the  purpose  fairly  well. 
Not  long  ago  a  GIsholt  boring  mill  was  purchased,  and  its 
logical  location  to  suit  previous  steps  of  manufacture  was  on 
the  second  floor,  but  the  floor  would  not  safely  permit  the 
installation  of  this  11,000-pound  machine  without  considerable 
strengthening.  Instead  of  doing  this,  and  perhaps  getting  an 
unsatisfactory  foundation  after  all,  it  was  decided  to  build 
a  foundation  up  from  the  ground  through  the  first  story. 
This  might  naturally  be  thought  expensive,  but  it  proved 
otherwise.  The  column  erected  was  3  feet  4  Inches  by  .'>  feet 
4  Inches  by  16  feet  high.  It  was  constructed  of  concrete, 
mixed  as  follows:  Cement,  one  barrel;  sand,  two  barrels; 
gravel,  M;  cubic  foot;  and  broken  stone,  9/10  cubic  foot.  The 
center  was  cored,  leaving  walls  8  inches  thick,  and  a  door 
was  set  In  one  side,  thus  making  the  inside  of  the  column 
available  as  a  fireproof  storage  vault.  The  cost  of  the  nuUe- 
rial  was  but  little  over  $30. 
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NOTES  PROM  THE  OLYMPIA  EXHIBITION. 

JAMES  VOSE.* 

The  engineering  and  machinery  exhibition  at  Olympia.  Lon- 
don, is  chiefly  representative  of  machine  and  hand  tools, 
though  man.v  general  engineering  exhibits  are  on  view.  An 
advisory  council,  representative  of  leading  engineering  asso- 
ciations, manufacturing  establishments  and  commercial  in- 
stitutions affords  valuable  aid  to  the  organizers,  while  the 
educational  aspect  of  the  show  is  kept  well  in  view,  special 
facilities    being    afforded    engineering    students    to    visit    the 


Pig.  1.    George  Richard's  High-speed  All-gear-drive  Engine  Lathe, 

exhibition  on  organized  lines  under  specially  appointed  guides. 
Arrangements  also  have  been  made,  of  which  considerable 
advantage  is  being  taken,  for  workmen  to  visit  London  and 
the  show  at  a  very  low  cost,  while  a  number  of  interesting 
lectures  are  being  given  by  experts  in  various  branches  of 
engineering. 

Touching   on   tools   particularly,    a   striking   feature   is   the 
'  cosmopolitan  character  of  the  exhibits,  and  the  wide  distribu- 
tion   of  manufacture   of  types  of   tools   which   until   recently 
appeared  to   be   entirely  confined   to  a  few   pioneers   of  well- 
founded  reputation.     Another  noticeable  development,  empha- 
sized by  the  exhibits,  is  the  extent  to  which  merchants  form- 
erly, by  force  of  circumstances,  almost 
exclusively    identified    with    American 
tools,  now — without  in  any  degree  re- 
linquishing   their   handling   of   Ameri- 
can lines — have  taken  up  British  and 
Continental  productions.     At  the  same 
time,  in  some  cases,  the  special  insight 
they    have    gained ,  Into    the    require- 
ments of  customers  has  enabled  them 
to    evolve    lines    of    their    own   which 
they  have  commissioned  various  mak- 
ers to  manufacture  for  them. 

The  cutting  of  spur  gears  by  the 
process  of  bobbing  appears  to  have 
made  rapid  advances  in  Europe,  quite 
a  number  of  such  machines  being 
shown  in  operation.  We  noticed  ex- 
amples built  or  handled  by  Reinecker, 
Biernatzki,  Holroyd,  Burton-Griffiths, 
Selig-Sonnenthal,  Humpage,  Thompson 
&  Hardy,  and  Henry  Wallwork.  So 
far,  we  have  not  actually  seen  an 
American  contribution,  though  rumors 
are  afloat  as  to  such  being  under  way. 

ber  and  November,  for  examples.)  New  builds  of  plain  or 
universal  precision  grinding  machines,  presenting  novel  fea- 
tures, are  identified  with  the  Newall  Engineering  Co..  Macdon- 
ald,  Adanison  &  Co.,  Ltd.,  and  the  Morse  Co.  The  requirements 
of  automobile  builders  are  extensively  catered  to,  crank-shaft 
lathes,  cam  grinders,  grinders  for  finishing  square  holes  after 
the  hardening  process,  cylinder,  piston  ring,  and  valve  grind- 
ers, etc.,  being  prominently  in  evidence.     No  lack  of  choice  is 

•  Address :    100  Ayres  Road,  Brook's  Bar,  Manchester,  BJngland. 


experienced  in  electrically  and  pneumatically  worked  port- 
able drills,  grinders,  etc.  Constant-speed  belt-and  gear-driven 
lathes,  drills,  etc.,  are  met  with  at  every  turn,  thoi:gh  here  and 
there  the  opinion  is  expressed  that  the  application  of  this 
principle  is  in  some  danger  of  being  overdone,  and  that  well- 
designed  cone-driven  tools  are  by  no  means  played  out. 

In  passing,  mention  may  be  made  of  the  additional  weight 
provided  in  American  tools,  and  the  increased  handiness  in 
manipulative  details  of  current  British  tools.  Judging  by 
the  widely-differing  types  of  metal-sawing  machines  on  view, 
the  subject  of  rapid  and  economical  cutting  up  of  stock  is 
attracting  increased  attention  the 
world  over.  A  feature  of  the  last  year 
or  two  is  the  number  of  pipe-bending 
appliances  brought  to  the  notice  of 
users,  and  this  tendency  is  reflected  in 
the  variety  of  machines  exhibited, 
capable  of  dealing  with  tubing  of  the 
most  varied  strength  and  diameters. 
Some  are  worked  by  lever  or  worm 
and  wheel,  while  others  are  hydraulic- 
ally  worked.  In  some  instances,  the 
tubes  are  filled'  during  bending,  and  in 
others  this  is  unnecessary.  Although 
the  idea  and  use  of  high-speed  steels 
of  modern  types  was  introduced  from 
the  United  States,  the  large  number  of 
British  exhibits  of  such  steels,  and  the 
articles  manufactured  from  them,  con- 
trast rather  remarkably  with  the 
paucity  of  American  products  in  this 
line  on  view.  The  high  duty  imposed 
on  tool  steel  entering  the  United  States  is  perhaps  not 
unconnected  with  this  feature  of  the  situation.  The  show 
of  turret  lathes  and  automatic  screw  machines  is  quite 
comprehensive,  the  novelties  of  a  few  years  back  being  non- 
accepted  standards,  and  exploited  by  quite  a  number  of  new 
makers.  The  systematic  grinding  of  cutting  tools  has  mad? 
considerable  headway  in  Europe  during  the  last  few  years, 
and  a  good  show  of  machines  for  accomplishing  this  object 
is  to  be  seen.  Many  of  them  have  been  distinctly  influenced 
by  American  designs.  Several  relieving  lathes  of  continental 
origin,  for  the  production  of  formed  cutters,  etc.,  are  shown. 
It  is  rather  curious  that  no  American  or  British  firm  makes 


Fig,  2,    Drummond  Bros,  IS-inch  Swing  Patent  Gap  Bed  Engine  Lathe.  All-gear-drive, 

(See  M.\ciiixERY,  Octo-  this  a  "leading  line,"  Boring  and  turning  mills  are  pretty 
well  in  evidence  in  the  smaller  sizes  and  also  upright  drills 
of  the  light  and  medium  varieties,  A  few  radial  drills  are 
shown,  perhaps  the  most  prominent  being  a  Bickford  con- 
stant-speed belt  machine,  and  a  Kendall  &  Gent  double  spindle 
machine  also  driven  by  a  constant-speed  belt.  The  specialty 
of  the  latter  machine  lies  in  the  fact  that  one  spindle  is  used 
for  drilling,  the  other  for  tapping,  and  that  the  saddle  carry- 
ing them  may  be  instantly  moved  the  required  distance  for 
interchanging    their   positions.     Rapid    and    accurate    tapping 


DcrniilHT.     l!H)r. 
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is  llu-rt'by  assured,  tlu'  l;ip|iiiiK  s|iiM(lli'  s|hc(1  lirlu'^  always  cor- 
rectly related  to  the  drilling  speed,  though  the  tap  is  backed 
out  quieUly.  Holt  and  pipe  threading  machinery  is  well  rep- 
lesented,  the  American  Landis  machine  attracting  attention 
by  its  special  form  of  die,  while  the  "ll(>Iios"  is  a  continental 


Fig.  3. 


C.  "W.  Burton-Griffiths  &  Co.'s  Mining  and  Grinding  Machine  for  Gas  Engine  Cam  Shafts. 
Cutters  and  Emery  Grinder  controlled  by  Cam  Shaft  at  Rear. 


type  possessing  a  number  ot  good  features.  Substantial  typi- 
cal British  machines  are  shown  by  Joshua  Heap  &  Co.,  and 
Kendall  &  Gent. 

Lathes  specially  adapted  for  repair  work,  in  sizes  from  7 
inches  swing  to  IS  inches  swing,  are  presented  by  Drummond 
Brothers,  who  obtain  the  advantage  of  a  gap  bed  while  re- 
taining eflBcient  guidance  of  the  saddle  by  making  the  sliding 
ways  of  the  bed  In  line  with  the  bottom  of  the  gap,  the  tail- 
stock    only   being   guided   by   the   upper   portion   of   the   bed. 


boring  table — the  top  slide  being  (piickly  removed — -well  adapt- 
ed for  such  rciiair  or  new  work  as  motor  car  cylinders,  gear 
case  boring,  etc. 

In  the  miscellaneous  section,  a  novelty  Is  the  "Dreadnough'." 
file,  which  has  deep  semicircular  teeth,  (see  Machinkhy, 
March,  1907),  and  is  called  a  milling  file, 
as  the  cuttings  come  off  in  distinct  shav- 
ings. 11  is  claimed  to  cut  two  or  three 
times  faster  than  an  ordinary  file.  A 
supporting  back  is  used  in  conjunction 
with  the  file.  A  special  feature  is  its 
self-cleaning  action,  which  is  very 
marked,  and  though  the  teeth  are  coarse, 
the  surface  jiroduced  is  unusually  smooth. 
It  can  be  resharpened  about  four  times 
at  about  half  the  cost  of  recutting  an 
ordinary  file.  The  statements  of  the 
makers  appear  conflrmtd  by  actual  tests 
at  the  company's  stand,  though,  of  course, 
^^BH     S    I  fairly  prolonged  trials  will  be  necessary 

^^T    a    I  *°  obtain  data  applicable  to  regular  work- 

H     \\   S    m  shop  conditions.     The  show  of  bevel  gear 

planers  is  very  representative,  and  in- 
cludes Bilgram,  Reinecker  and  Zimmer- 
man types,  the  latter  employing  two  tools 
simultaneously.  The  shape  of  tooth  is 
governed  by  a  former,  and  a  single  form 
controls  both  tools,  thus  securing  simi- 
larity of  both  sides  of  the  tooth.  Taken 
altogether,  the  show  of  machine  tools 
and  accessories  is  probably  the  most  rep- 
resentative ever  held  in  Great  Britain, 
and  has  attracted  visitors  from  many 
countries. 

The  preceding  notes  only  purport  to 
give  a  general  idea  of  the  scope  of  the 
exhibition,  anything  approximating  to  an  adequate  descrip- 
tion ot  all  the  interesting  tools  would  take  up  the  major  por- 
tion   of    this    issue,    but    sufficient    data    have    perhaps    been 


Pig.  4.  Smilh  ii  Coventry.  Ltd.,  Vertical  Tire  Boring  MIU,  Capacity.  42 
Inches  Diameter  and  0 1-2  Inches  Deep.  This  Mill  bored  a  SlemenB-Martln 
Steel  Tire,  31  34  Inches  Outside  Diameter,  in  Six  Minutes.  Cut,  1-4  Inch 
Deep,  1-8  inch  Peed. 

The  7-lnch  swing  lathe  Is  powerful  enough  to  reduce  a  1%- 
Inch  steel  spindle  to  %  Inch  diameter  at  one  cut,  or  to  take 
a  cut  %-lnch  deep  off  a  cast  iron  disk  9  Inches  In  diameter. 
The  saddles  of  these  lathes  are  arranged  to  form  a  tee-slotted 


M(U-hlncri/,.W.  Y. 


Pig.  5.  Cross-section  of  George  Richards  High-speed  Lathe,  shown  in 
Pig.  1.  sho^^lng  Construction  which  protects  Bearings  of  Bed  and  Carriage 
from  Chips. 

brought  forward  to  indicate  its  value  from  educational,  engi- 
neering and  commercial  standpoints. 


The  development  of  the  shop  operation  sheet  idea,  which. 
by  tbe  way,  we  believe  is  an  entirely  new  feature  in  trade 
journal  literature,  should  bring  out  methods  in  machine  shop 
Iiractice  that  heretofore  have  been  generally  overlooked  or 
regarded  merely  as  a  matter  of  course,  and  we  hope  to  receive 
the  hearty  cooperation  of  our  readers  in  the  presentation  of 
what  are  regarded  as  standard  methods,  even  though  they  may 
be  regarded  as  in  the  A  B  C's  of  the  machinist's  art.  It  may 
be  a  matter  of  surprise  to  some  to  learn  that  the  preparation 
and  editing  of  this  matter,  simple  as  it  looks,  is  the  most  diffl 
cult  of  any  that  we  have  ever  handled.  But  If  any  reader  has 
any  operation  sheet  to  suggest,  he  should  not  let  this  tact  deter 
him  from  .sending  it  in  and  letting  the  editors  wrestle  with  It. 
for  that  Is  our  business. 
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ON  DETERMINING  SIZE  OP  FLY-WHEELS  FOR 
MOTOR-DRIVEN  PLANERS.* 

■W.  O'WEN.t 

The  question  of  motor  driving  for 
high-speed  planing  machines  brings  for- 
ward many  interesting  problems,  among 
which  the  ascertaining  of  the  correct 
dimensions  for  the  fly-wheel  is  not  the 
least. 

I  read,  some  time  since,  in  Machin- 
EKT  (June,  1905),  an  article  on  motor- 
driven  planing  machines  by  Mr.  A.  L. 
De  Leeuw,  in  which  the  writer  men- 
tions that  he  discerns  something  of  a 
joke  in  the  contemplation  of  a  fly-wheel 
with  a  compound-wound  motor.  Now  I,  for 
one,  quite  fail  to  appreciate  this  joke,  and  always  advocate  the 
use  of  this  arrangement  for  planer  driving  for  the  following 
reason : 

The  primary  function  of  a  fly-wheel  is  not  so  much  the 
preservation  of  a  constant  speed,  as  Mr.  De  Leeuw  suggests, 
as  the  relieving  of  the  motor  from  excessive  shock  at  the 
instant  of  reversal. 

A  shunt-wound  motor  tends  to  keep  the  same  speed  at  all 
loads,  but  must  necessarily  slow  down  for  a  moment,  how- 
ever large  the  fly-wheel,  at  the  instant  of  reversal,  thus 
tending  to  spark.  Of  course,  the  larger  the  motor,  the  greater 
the  store  of  energy  in  the  armature,  consequently  the  smaller 
the  drop  in  speed  and  less  tendency  to  sparking,  hence  Mr. 
De  Leeuw's  preference  for  a  large  shunt-wound  motor. 

A  compound-wound  motor,  on  the  other  hand,  will  drop 
slightly  in  speed  under  heavy  loads,  the  percentage  of  drop, 
of  course,  depending  upon  the  amount  of  compounding.  It  Is 
this  property  of  the  compound  motor  which  enables  the  fly- 
wheel to  perform  its  work  satisfactorily.  A  correctly  de- 
signed fly-wheel  will,  at  the  moment  of  reversal,  keep  up  the 
speed  of  the  motor  slightly  higher  than  that  corresponding  to 
the  load  on  the  motor  at  that  instant,  thus  eliminating  all 
possibility  of  sparking. 

Now  the  determining  of  the  dimensions  of  the  fly-wheel 
before  the  machine  Is  made,  to  fulfill  these  conditions,  neces- 
sitates close  scrutiny  of  the  engineering  press,  so  as  to  be 
continually  cognizant  of  tests  taken  at  different  times  on 
high-speed  planing  machines.  A  better  method,  where  prac- 
ticable, is  to  test  the  machine  before  deciding  upon  either  the 
motor  or  the  fly-wheel. 

A  machine  recently  tested  under  the  latter  condition  gave 
the  following:  Average  horse-power  cutting,  19;  average 
horse-power  backing,  11.  At  the  instant  of  reversal  to  back- 
lug  stroke  the  ammeter  needle  jumped  to  190  on  a  220-volt 
circuit,  showing  maximum  horse-power  to  be  about  55,  and 
the  time  taken  up  from  the  table  striking  the  dog  to  the 
attainment  of  maximum  backing  speed  was  3  seconds. 

It  was  decided  to  drive  this  machine  by  a  30  B.  H.  F.  motor 
at  500  revolutions  per  minute,  compounded  so  as  to  give  a 
maximum  variation  of  about  12  or  14  per  cent.  Allowing  a 
40  per  cent  momentary  overload  on  the  motor  would  bring 
the  maximum  horse-power  allowable  on  reversal  to  42,  and 
the  additional  13  horse-power  would  have  to  be  supplied  by 
the  fly-wheel.  The  dimensions  of  the  wheel  were  obtained  in 
the  following  manner: 

As  energy  in  a  moving  body  varies  directly  as  T^,  where 
y  =  velocity  in  feet  per  second,  it  is  clear  that  the  best  place 
for  the  fly-wheel  is  upon  the  shaft  having  the  greatest  num- 
ber of  revolutions  per  minute,  which,  of  course,  is  the  motor 
shaft. 
From  the  figures  given,  it  will  be  seen  that  the  wheel  must 


•For  previous  articles  on  tliis  and  kindred  subjects  see  Machinery, 
June,  1895,  designing  and  Constructing  Modem  Steam  Engines;  May, 
1900,  Gas  Engine  Design;  .July,  1904,  Planer  with  Quick  Return  ot  200 
Feet  per  Minute;  June,  1905,  High-Speed  Planers;  July,  lOOli,  An 
English  High-Speed  Planer;  July,  1907,  Size,  Weight  and  Capacity  of 
Ply-Wheels  for   Punches. 

tAddress ;      28  Church   Ave.,   Weaste,   Manchester,    Eng. 

tW.  Owen  was  bom  in  Blackburn,  Eng.,  In  1-881.  He  served  an  ap- 
prenticeship with  Hulse  &  Co.,  Manchester,  machine  tool  builders,  and 
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ployed. Mr.  Owen  Is  also  on  the  engineering  staff  of  the  Royal  Tech- 
nical Institute,  Salford.     His  specialty  Is  machine  tool  design. 


be  capable  of  parting  wltn  suflicient  energy  to  develop  13 
horse-power  during  the  time  of  reversal,  viz..  3  seconds,  and 
its  drop  in  speed  must  not  exceed  10  per  cent,  so  as  to  keep 
the  actual  variation  slightly  below  that  allowed  by  the  motor. 

13  X  33,000  X  3 

Energy  to  be  given  out  by  the  fly-wheel  =: . 

60 

Now  assume  M  to  be  the  store  of  energy  in  foot-pounds  in 
this  fly-wheel  when  it  makes  one  revolution  per  minute,  then, 
as  the  energy  varies  as  V%  and  7  varies  as  the  revolutions 
per  minute,  the  store  of  energy  in  the  wheel  when  mak- 
ing 500  revolutions  per  minute  ^  M  X  500^ 

As  the  drop  of  speed  of  the  wheel  =  10  per  cent  speed  of 
wheel  at  end  of  3  seconds  then  the  speed  of  the  wheel  = 
500  —  10  per  cent  of  500  ^  450  revolutions  per  minute,  and 
the  store  of  energy  then  in  the  wheel  =  ilf  x  450=. 

Thus  the  energy  given  up  by  the  wheel  in  being  reduced 
from  500  to  450  revolutions  per  minute  =  M  (500^  —  450'). 

13  X  33,000  X  3 

But  the  energy  given  up  must  =  ,  as  al- 


60 


ready   shown;    therefore   M    (500°  —  450') 
13  X  33,000  X  3 


13  X  33,000  X  3 
60 


M-- 


60  (500=  — 450=) 
13  X  33,000  X  3 


60  X  47,500 

Jl/^0.45  foot-pounds. 

Therefore,  the  store  of  energy  in  the  fly-wheel  when  making 
1  revolution  per  minute  =  0.45  foot-pounds. 

The  limit  of  peripheral  speed  of  plate  fly-wheels  generally 
allowed  In  machine  tool  practice  is  about  7,000  feet  per 
minute,    which   quantity   will   enable   us   to   find   the    outside 

7,000 

diameter  of  the  wheel  thus:  =  4.4  feet. 

3.1416  X  500 

As  energy  in  a  revolving  wheels ■,  where  y  =  velocity 

2fir 

wy 

in  feet  per  second  at  center  of  area  of  rim,  must  equal 

2p 
0.45  when  the  wheel  makes  1  revolution  per  minute.     There- 

wy 

fore -  =  0.45. 

2  X  32.2 

Velocity  of   wheel   in    feet   per   second   when   wheel    makes 

4  X  3.1416 

1   revolution    per  minute  =:  

60 
wheel  to  center  of  area,  it  will  be  seen,   is  taken  as  4  feet, 
4.4  feet  being  the  outside  diameter,  thus 

W  X  4  X  4  X  3.1416  X  3.1416 
=0.45. 


,  the   diameter   of   the 


2  X  32.2  X  60  X  60 
0.44  X  32.2  X  2  X60  X  60 


W  =  - 


-,  W  =  660  pounds. 


4  X  4  X  3.1416  X  3.1416 

Thus,  knowing  the  outside  diameter  and  the  weight  of  the 
wheel,  the  other  dimensions  are  very  easily  ascertained. 

«     «     « 

The  municipal  authorities  ot  Paris,  France,  on  account  ot 
the  manner  in  which  some  lately  erected  high  buildings,  imi- 
tation skyscrapers,  are  marring  the  beauty  of  that  city,  are 
considering  to  re-enact  the  lately  annulled  laws  restricting 
the  height  of  buildings.  Such  restrictions  are  very  impor- 
tant, not  only  on  account  of  the  appearance  of  the  city,  but 
because  of  many  other  problems  created  by  the  high  build- 
ings. Had  it  not  been  for  the  skyscrapers  on  the  lower  part 
of  Manhattan  Island  in  New  York,  the  present  traflic  prob- 
lems in  that  city  would  not  have  presented  such  enormous 
difficulties.  The  necessity  for  hundreds  of  thousands  of  peo- 
ple to  be  transported  every  morning  and  night  to  and  from 
a  little  plot  of  land  but  a  few  acres  in  extent  is  caused  by 
nothing  else  than  the  existence  of  the  high  buildings,  which 
permit  so  great  a  number  of  people  to  work  on  so  small  an 
area. 
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SOME  OLD  MACHINERY  CATALOGUES. 

A  ft  w  weeks  ago  the  cililor  luul  the  oppoi'tunlty  of  lexam- 
liiins  a  number  of  old  iiiacliine  tool  catalogues  collected  by 
IMi-.  Hiury  E.  Kbeihardt,  pnsident  of  the  Eberhardt  Bros. 
Machine  Co.,  Newark,  N.  .1.  The  catalogues  are  interesting 
from  both  a  mechanical  and  commercial  standpoint.  Some 
day.  If  not  at  present,  the  catalogues  of  machinery  builders 
issued  In  the  'GO's  and  '70's  will  be  highly  regarded  by  the 
historian  of  manufacturing. 

the  oldest  catalogue  in  the  collection  is  that  of  the  Lowell 
Machine  Shop,  Lowell.  Mass.  It  is  dated  January,  1S63,  and 
Is  of  the  fourth  edition.  J.  Thomas  Stevenson  was  treas- 
urer, and  Andrew  M.  Moody  superintendent.  The  first  edi- 
tion of  the  list  of  tools  made  by  the  Lowell  Machine  Shop  was 
printed  In  185L  The  company  manufactured  all  kinds  of  cot- 
ton machinery,  locomotives,  turbine  water  mills,  mill  gearing 
and    shafting,    but    the    catalogue    before    us    is    devoted    to 


THE   MACHINE    SHOP   DON'TS   AS   A 
SPIRITUAL   FORCE. 

Nothing  ev<>r  published  in  Wacui.nkhy  has  attracted  more 
attention  from  practical  machinists  and  others  connected  with 
machine  shops  than  the  "don'ts"  tor  machinists  and  drafts- 
men, which  appeared  by  Installments  in  June  and  October, 
1905,  and  February  and  October,  1906,  Issues.  They  were 
contributed  by  Mr.  H.  E.  Wood,  formerly  of  Pearl  River, 
N.  Y.,  now  of  Hartford,  Conn.,  and  represented.  In  concen- 
trated form,  some  of  the  wisdom  acquired  by  years  of  varied 
experience  as  a  machinist  and  foreman.  So  popular  were 
these  tabloids  of  shop  common  sense  that  they  were  reprinted 
in  pamphlet  form  for  general  distribution,  and  over  200,000 
copies  have  been  put  In  the  hands  of  mechanics  in  the  United 
States,  Canada,  Great  Britain,  and  other  English-speaking 
countries.  Now,  what  we  started  to  say  was  that  while.  In 
common  with  mechanics  generally,  we  had  a  keen  appreciation 
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Sample  Illustration  in  Catalogue  of  the  Lowell 

machine  tools,  including  engine  lathes,  hand  lathes,  vertical 
drilling  machines,  horizontal  drilling  lathes,  boring  and  ream- 
ing lathes,  planing  machines,  shapers,  crank-pin  boring  lathes, 
bolt  cutting  machines,  gear  cutting  and  dividing  machines, 
Blotters,  tilt  and  trip  hammers  and  punch  presses.  The  illus- 
trations are  lithographic  reproductions  of  line  drawings,  each 
illustration  being  an  Insert,  blank  on  the  back  side.  The 
prices  throughout  are  filled  in  with  ink.  The  character  of  the 
illustrations  is  indicated  by  the  accompanying  reproduction 
ot  a  "No.  6  engine  lathe."  This  machine  had  a  bed  16  feet 
long,  and  would  turn  a  piece  9%  feet  long.  It  weighed  11,000 
pounds,  and  sold  for  $2,310.  It  was  also  made  In  18-,  24-, 
and  32-foot  beds.  The  spindle  was  made  of  cast  iron,  and  the 
lathe  would  turn  50  Inches  diameter  over  the  slide  and  32 
inches  over  the  tool  rest.  It  will  be  noted  that  the  lathe  was 
back-geared  into  a  gear  on  the  face-plate.  This  was  the  larg- 
est and  heaviest  machine  built  by  the  company. 

Other  firms  whose  catalogues  are  included  in  the  collection 
are:  William  Sellers  &  Co.,  Philadelphia,  Pa..  1870;  Lucius 
W.  Fond,  Worcester,  Mass.,  1874;  Brown  &  Sharpe  Mfg.  Co., 
Providence,  R.  I.,  1875;  F.  E.  Reed,  Worcester,  Mass.,  no 
date;  Niles  Tool  Works,  Hamilton,  Ohio,  1880;  Brainard  Mill- 
ing Machine  Co.,  Hyde  Park,  Mass.,  ISSO;  E.  E.  Garvin  &  Co., 
New  York,  1883;  Putnam  Machine  Co.,  Fitchburg,  Mass., 
1884.  Of  course  the  catalogues  Issued  in  the  early  '80's  belong 
to  comparatively  recent  history,  but,  nevertheless,  one  notes 
a  great  change  in  the  power,  massiveness,  and  general  design 
of  machine  tools  within  the  last  twenty-five  years.  It  space 
had  permitted,  several  additional  views  could  have  been  repro- 
duced, showing  some  of  the  marked  changes  In  the  product 
of  these  machine  tool  builders. 

A  comparison  made  between  these  catalogues  and  the  pres- 
ent issues  of  the  same  concerns  Is  Instructive,  especially  in 
the  case  of  so  widely  distributed  an  example  as  the  catalogue 
ot  the  Brown  &  Sharpe  Mfg.  Co.  This  company's  Issue  of 
January  1,  1875,  Is  a  3x5Vi-lneh  liooklet  of  74  pages,  includ- 
ing the  cover,  printed  on  thin  paper;  the  catalogue  tor  1907 
contains  500  pages,  Sy,  x  5%  inches,  and  it  would  be  much 
larger  It  the  matter  was  not  condensed  so  as  to  include  only 
the  essentials. 


Macliiiie  Shop,  showing  No.  6  Engine  Lathe. 

of  the  epigrammatic  vigor  and  general  hard  sense  of  these 
shop  don'ts,  we  had  not  looked  upon  them  as  a  particular 
force  for  good  In  the  spiritual  world,  but  it  appears  that  they 
have  been  so  regarded.  The  following  letter  from  the  editor 
of  The  Sunday  School  Times,  Philadelphia,  refers  to  them  In 
a  very  appreciative  manner: 

Recently  The  Sunday  School  Times  published  a  couple  of 
editorial  notes  on  Its  first  page  based  on  the  strikingly  sug- 
gestive and  helpful  points  In  the  little  booklet  that  you  pub- 
lished, entitled  "Don'ts  for  Machinists  and  Draftsmen."  Rarely 
have  we  had  anything  attract  quite  so  much  attention  among 
these  front-page  editorial  paragraphs.  I  thought  you  would 
be  interested  to  know  this,  and  I  enclose  clippings  of  the  two 
paragraphs  referred  to.  So  you  see  you  are  reaching  folks 
in  the  realm  of  spiritual  character  as  well  as  in  the  realm  ot 
mechanical  efficiency.  C.  G.  TuRNBtn.L, 

October  30,  1907.  Editor. 

Following  is  one  ot  the  notes  referred  to: 

There  are  not  two  different  sets  of  principles  tor  material 
and  spiritual  success.  Whatever  really  helps  in  one  field  will 
lielp  in  the  other, — only  the  sons  of  this  world  are  often  wiser 
than  the  sons  ot  light.  A  series  of  "Practical  Don'ts  tor 
Machinists,"  Issued  by  a  prominent  trade  publication,  con- 
tains a  good  many  hints  that  all  of  us  in  life's  big  machine 
shop  would  do  well  to  heed.— though  the  series  is  labeled  "For 
the  other  fellow — not  you."  Here  are  some  of  them;  "Don't 
say  'that's  good  enough."  Don't  borrow  tools;  buy  your  own. 
Don't  let  your  lathe  run  and  cut  air.  Don't  be  always  lookins; 
for  pay-day.  Don't  be  too  important  to  do  ineignificant  jobs. 
Don't  take  off  your  overalls  before  quitting  time.  Don't  try 
to  fool  your  foreman,  for  you  may  get  left.  Don't  wait  until 
Monday  morning  to  fill  your  oil-can.  Don't  deny  spoiling  n 
piece  of  work  if  you  have  done  It.  Don't  work  to  a  caliper 
that  has  been  set  by  another  man;  set  it  yourself."  The  man 
or  woman  whose  life  is  controlled  by  such  principles  as  these 
is  bound  to  have  the  respect  of  fellowworknien,  and  the  qual- 
ity of  the  work  done  Is  likely  to  mean  promotion  by  the  Fore- 


A  recent  Inquiry  Into  some  of  New  York  City's  municipal 
accounts  discovered  that  in  one  Instance  165  coat  hooka  had 
lieen  sold  to  the  city  at  60  cents  apiece,  which  could  be  bought 
at  retail  for  about  5  cents  apiece;  but  the  worst  Is  not  yet. 
These  hooks  were  put  up  by  a  plumber  and  a  helper,  who 
charged  at  the  rate  ot  J8.00  per  day  for  their  tline.  They 
consumed  31  days  doing  the  Job! 
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Pipe  Reamers. 
Pipe  reamers,  Fig.  21,  are  used  to  precede  pipe  taps.  They 
are  made  of  tlie  same  sizes  as  pipe  taps,  excepting  that  the 
dimensions  of  the  pipe  reamer  correspond  to  the  root  di- 
ameters of  the  thread  of  pipe  taps.  The  taper  of  pipe  ream- 
ers is  %-inch  per  foot.  They  are  fluted  with  the  same  kind 
of  cutters  as  hand  reamers  of  sizes  corresponding  to  the 
diameters  at  the  small  end  of  the  pipe  reamers.  Finishing 
reamers  only  are  used.  The  number  of  flutes  for  different 
pipe  sizes  is  as  follows: 


Pipe  Size. 

From  Vr  to  % 
From  Vo  to  % 
From  1  to  114 
From  liA  to  2 
From  2i'2  to  3 

3% 

4 


Number  of  Flutes 
in  Reamer. 

6 

8 
10 
12 
14 
16 
18 


The  small  end  of  pipe  reamers  is  slightly  chamfered,  as 
shown  in  Fig.  21,  in  order  to  facilitate  the  entering  of  the 
reamer  in  holes  which  are  of  about  the  same  size  as  the 
small  diameter  of  the  reamer.  Dimensions  for  pipe  reamers 
are   given   in   Table  XIX. 

Pipe  reamers  are  tested  or  measured  by  means  of  taper 
ring  gages  to  insure  that  they  are  within  the  permitted 
limits  of  variation.  The  diameter  at  the  small  end  of  the 
hole  in  these  ring  gages  equals  the  diameter  at  the  small 
end  of  the  reamer.  Thus,  when  the  reamer  is  tested  with 
the  ring  gage,  if  the  end  of  the  reamer  comes  exactly  flush 
with  the  end  of  the  gage,  the  size  of  the  reamer  is  exactly 


Pig.  21.    Pipe  Reamer. 
TABLE  XIX.     DIMENSIONS  OF  PIPE  REAMERS. 
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correct.  If  the  end  of  the  reamer  projects  through  tjie 
gage,  it  indicates  that  the  reamer  is  too  small,  and  if  it  comes 
short  of  the  face  at  the  end  of  the  gage,  the  reamer  is  too 
large.  It  is  considered  a  permissible  error  if  the  end  of  the 
reamer  projects  through,  or  falls  short  of,  the  ring  gage  1/32 
inch  for  sizes  up  to  and  including  1  inch  pipe  size,  1/16  inch 
for  lYi  to  3  inch  pipe  size,  and  %  inch  for  larger  sizes. 

Taper  Reamers  for  Bridge  Builders. 
Taper  reamers  for  bridge  builders,  commonly  called  bridge 
reamers,  are  made  with  Morse  taper  shank  or  straight  squared 


shank,  as  shown  in  Figs.  22  and  23.  The  fluted  portion  is 
tapered  for  distance  D.  and  is  straight  for  the  remaining 
part  E,  of  the  flutes.  These  reamers  are  used  for  rough 
structural  construction  work,  and  are  not  required  to  be  fin- 
ished with  the  same  degree  of  care  as  reamers  for  machine 
construction.  After  hardening,  the  flutes  are  usually  left 
unpolished.  These  reamers  are  made  in  sizes  from  1/0  to  1% 
inch.  The  tai)er  per  foot  of  the  tapered  portion  at  the  end 
of  the  reamer,  as  usually  made,  is  given  in  Table  XX  to- 
gether with   the   essential   dimensions   of   the  straight  shank 
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Pigs.  22  and  23.    Taper  Reamers  for  Bridge  Builders. 
TABIjE  XX.     DIMENSIONS  OP  REAMERS  FOR  BRIDGE  BUILDERS. 
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type  reamer.  The  dimensions  for  the  fluted  portion  of  those 
with  Morse  taper  shank  are  exactly  the  same,  the  only  dif- 
ference being  the  total  length,  which,  of  course,  is  dependent 
upon  the  size  of  Morse  taper  shank  used.  The  common  prac- 
tice is  to  provide  the  i/o  up  to  %  inch  sizes  with  No.  2,  and 
all  sizes  11/16  inch  and  larger  in  diameter  with  No.  3  Morse 
taper  shank.  The  size  of  the  reamer  is  measured  on  the 
straight  part  of  the  flutes.  In  the  case  when  an  odd  number 
of  flutes  is  employed,  the  size  must  be  determined  by  a  ring 
gage.  The  number  of  flutes  is  made  5  in  all  sizes  below  and 
including  %  inch  diameter,  and  6  for  larger  sizes. 

Grooved  Chucking  Reamers. 
The  tool  shown  in  Fig.  24  is  partly  a  reamer  and  partly 
a  twist  drill.  The  cutting  is  performed  by  the  beveled 
edges  A.  which  form  an  angle  of  60  degrees  with  the  axis  of 
the  tool.  The  reamer  is  provided  with  three  larger  semi- 
circular flutes,  which  are  cut  on  a  right-hand  spiral,  and  with 
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Fig.  24.    Grooved  Chucking  Reamer. 


*  Associate  Editor  of  Machinery. 


three  smaller  grooves  between  these.  The  larger  grooves 
form  passages  through  which  the  chips  pass  away;  the  smaller 
grooves  convey  the  lubricant  to  the  cutting  edges.  This  form 
of  reamer  is  extensively  used  in  screw  machines  for  enlarging 
cored  holes,  and  also  in  drill  presses  for  enlarging  drilled 
holes,  it  being  easier  to  enlarge  a  drilled  hole  to  size  by  a 
grooved  chucking  reamer  than  to  try  to  drill  the  hole  to  size 
by  an  ordinary  twist  drill. 

This  reamer  is  commonly  provided  both  with  straight  and 
Morse  taper  shank.     When  provided  with  Morse  taper  shank, 
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tlio  following  uumbeia  of  taper  shaiiUs  slioiihl  be  iiscil  I'or  the 
various  sizes  of  grooved  reamers: 

No.  of  Morse 
Diamoter  of  Ki'miitr.  Tapui'  Shank. 

From        ^4       to     l-j  inch 1 

Kroni        9/ 1 G  to     %  inch 2 

From      15/16  to  lU  inch 3 

From  I     r./  k;  to  1%  inch 4 

From  1   1  ;!/!(>  to  3       inches 5 

The  lenglli  of  the  fluted  part  being  given  in  Table  XXI, 
the  total  length  of  the  reamer  is  dependent  upon  the  length 
of   the   Morse   taper  shank   used.     When   made  with    straight 

TABLE  XXI.  LENGTH  OF  FLUTED  PORTION  OF  GROOVED 
CHUCKING  B£AM£RS. 
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shank,  this  latter  may  be  selected  of  such  length  that  the 
total  length  of  the  tool  is  the  same  as  when  a  Morse  taper 
shank  is  used. 

The  diameter  at  the  point  of  this  reamer  is  larger  than  at 
the  shank  end  of  the  flutes,  the  amount  of  back  taper  being 
0.003  inch  per  foot.  This  prevents  the  tool  from  binding  in 
the  holes  chucked.  The  spiral  of  the  flutes  should  be  so 
selected  that  the  edges  of  the  flutes  make  an  angle  of  be- 
tween 2.5  and  20  degrees  with  a  plane  through  the  axis  of  the 
reamer.  This  corresponds  to  a  lead  of  the  spiral  equal  to 
from  about  7  to  8.5  times  the  diameter  of  the  reamer,  re- 
spectively. This  is  practically  the  same  amount  of  spiral 
as  is  used  on  twist  drills. 

Center  Reamers. 

Center  reamers  are  used  for  forming  the  centers  on  which 
work  is  to  revolve  in  lathes  or  grinding  machines.  They  are 
made   in   two   different   styles.     The   older   one,   Fig.    25,   has 


N^ 

-^. ^ — 1 

r*--C-^*--D--M« — 


r* 



-B- 

»j 

\^^    \ 

;: 

,9^J^ 

1          1 ^ 

•                        1 

k 

Macl 

incry,X.t? 

Fiefs.  25  and  26.     Center  Reamers. 


TABLE  XXII.     DIMENSIONS  OP  CENTER  REAMERS. 
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only  one  cutting  edge,  formed  by  cutting  away  the  metal 
down  to  the  center  of  the  tool,  and  relieving  the  beveled  por- 
tion of  the  remaining  half  so  that  a  cutting  edge  is  produced. 
The  second  and  later  style  Is  that  shown  in  Fig.  26.  which 
has  four  flutes  or  cuts.  These  cuts  are  straight,  and  the  lands 
between  the  cuts  are  relieved  on  the  beveled  part.  The  in- 
clusive angle  of  the  point  of  the  tool  must,  of  course,  be  that 
used  for  lathe  centers,  or  GO  degrees.  These  reamers  are 
made  with  a  straight  shank.  The  dimensions  of  both  styles 
are  the  same,  and  are  given  in  Table  XXII. 

Flat-sided  Reamers. 
Very  .small   reamers  are  sometimes  jjrovided  with   flats   in- 
stead of  actual  flutes,  the  sharp  intersection  or  corner  between 


two  flats  acting  as  a  cutting  edge.  These  reamers  are  used 
for  small  dowel  and  taper  pin  holes,  etc.  The  diameter  of 
the  reamer  is,  of  course,  measured  over  the  sharp  corners.  It 
the  reamer  tapers,  the  taper  of  the  flats  will  evidently  not  bo 
the  same  as  the  taper  of  the  reamer  itself,  and  the  milling 
machine  head  used  when  milling  the  flats  must  be  set  to  a  dif- 
ferent angle  than  that  whicli  the  cutting  edge  makes  with  the 
center  line.  A  simple  formula,  expressing  the  relation  be- 
tween the  taper  per  foot,  the  number  of  flat  sides  in  the 
reamer,  and  the  angle  to  which  to  set  the  milling  machine 
head,  was  given  in  the  "How  and  Why"  section  of  Machineky, 
January,  1907.  This  formula  reads: 
Tangent  angular  setting  = 


■/i!  taper  per  foot 


■X  cosine- 


360  degrees 


12 


2  X  number  of  sides  in  reamer. 


Adjvistable  Reamers. 
In  order  to  permit  the  diameter  of  the  hole  reamed  to  be 
slightly  varied  from  the  standard  size,  adjustable  reamers  are 
used.  These  may  be  of  two  classes,  such  as  are  adjustable 
but  still  have  the  cutting  edges  composing  an  integral  part 
of  the  reamer,  as  shown  in  Fig.  27,  and  those  which  have 
inserted  blades.  The  former  are  usually  employed  in  smaller 
sizes  only,  while  the  latter  are  commonly  used  in  sizes  from 
11/4  inch  up  to  5  inches  diameter.  On  account  of  the  con- 
struction of  the  class  of  reamers  shown  In  Fig.  27,  the  reamer 
cannot  expand  uniformly  its  entire  length;  when  that  is 
desired,  the  reamer  with  inserted  blades  must  be  selected. 
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Fig.  27.    Expansion  Reamer. 

Adjustable  reamers  are  often  called  expansion  reamers,  and 
there  is  no  real  difference  between  the  two  kinds.  If  any 
distinction  should  be  made,  it  would  be  advisable  to  call 
reamers  of  the  type  shown  in  Fig.  27  expansion  reamers,  as 
the  change  in  diameter  is  actually  effected  by  expanding  the 
tool  itself,  while  inserted  blade  reamers  should  be  called  ad- 
justable reamers. 

Referring  to  Fig.  27,  the  reamer  shown  is  originally  an 
ordinary  hand  reamer  provided  with  a  guide.  The  distance  C 
represents  this  guide;  D,  a  small  neck  or  groove  between  the 
guide  and  the  reamer  body;  E,  the  cutting  edges;  F,  the 
neck  between  the  cutting  edges  and  the  shank,  and  finally  G, 
the  shank.  At  the  forward  end  of  the  cutting  edges  there  is 
a  small  taper  at  P,  the  same  as  in  ordinary  hand  reamers, 
and  the  diameter  of  the  guide,  which  is  not  fluted,  is  in  the 
same  proportion  to  the  full  diameter  of  the  reamer  as  for 
hand  reamers. 

The  body  of  the  reamer  Is  hollow,  and  three  slits  are  cut 
with  1/32-inch  saw  from  the  outside  to  the  hole  in  the  center. 
One  of  these  slits  is  shown  in  the  cut  at  0.  The  inside  hole 
is  tapered  at  R,  and  a  tapered  plug  S,  provided  with  a 
threaded  part,  serves  as  expander.  The  thread  engages  a 
threaded  portion  in  the  reamer  guide,  and,  when  the  ex- 
pander is  turned  so  that  the  plug  moves  inward,  on  account 
of  the  taper  at  li,  the  cutting  edges  of  the  reamer  are  forced 
outward,  a  slight  spring  action  being  possible  because  of  the 
slits  being  cut  through  the  reamer  body.  The  slits  should 
extend  into  the  neck,  and  end  at  the  upper  end  of  the  guide, 
as  shown.  They  should  be  cut  in  the  bottom  of  a  flute,  so  as 
not  to  impair  the  cutting  edges. 

Reamers  of  this  type  cannot  be  recommended  for  accurate 
work.  It  is  evident  that  the  expansion  takes  place  opposite 
the  tapered  part  B,  and  that  the  cutting  edge  is  sprung  up 
in  an  arc.  The  reamer  will  have  no  parallel  cutting  edges, 
and,  unless  the  guide  fits  the  original  hole  closely,  will  hardly 
be  able  to  ream  straight.  For  cheaper  grades  of  work,  how- 
ever, the  feature  of  a  simple  means  of  expansion  may  be 
deemed  valuable. 

Reamers  of  the  inserted  blade  type  were  discussed  in  the 
.luly  Issue  of  Maciiinekv,  and  it  does  not  seem  necessary  to 
repeat  the  statements  there  made.  In  order  to  give  an  idea, 
however,    of    the    dimensions    which    should    he    t'ollDAid    in 
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laying  out  any  type  of  inserted  blade  reamer.  Tables  XXIII 
and  XXIV  are  appended.  The  dimensions  given  in  these  tables 
are,  of  course,  not  intended  to  be  followed  too  strictly,  as 
varying  designs  may  require  modifications.  The  dimensions 
will,  however,  serve  as  a  guide  in  laying  out  adjustable 
reamers,  when  required  to  be  designed  for  special  conditions, 
and  will  give  an  idea  of  the  general  proportions.  They  refer, 
of  course,  more  particularly  to  reamers  of  a  design  similar  to 
that  shown  in  the  article  in  the  July  issue,  referred  to  above. 
Inserted  blade  shell  reamers  should  be  ground  with  a  back 
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taper  of  0.012  inch  per  foot.  The  shank  of  inserted  blade 
hand  reamers  should  be  ground  0.002  inch  smaller  in  diameter 
than  the  minimum  size  for  which  the  reamer  is  intended. 

The  present  article  is  the  concluding  one  in  the  series  of 
five  articles  on  reamers  which  have  been  presented.  It  has 
been  the  purpose  of  the  author  to  give  such  information  as 
would  be  the  most  useful  to  the  practical  tool-maker.  For 
this  reason,  the  processes  of  manufacture,  which  the  practical 
tool-maker  is  presupposed  to  be  familiar  with,  have  not  been 
dealt  with  except  in  cases  where  reference  to  these  processes 
seemed  necessary  to  explain  certain  points,  but  the  actual 
figures  for  dimensions,  number  of  flutes,  etc.,  have  been  the 
more  carefully  stated  in  every  case,  as  there  has  never 
hitherto  been  published  any  systematized  information  on  these 
subjects. 

•     •     • 

Not  the  least  of  the  many  notable  applications  of  electri- 
city in  the  arts  which  have  effected  substantial  economies,  is 
electric  soldering.  The  gas-heated  soldering  iron  was  a 
decided  improvement  over  the  ordinary  bit  heated  in  a  char- 
coal furnace,  but  it  has  faults  very  noticeable  when  com- 
pared to  the  electrically-heated  iron.  The  flexible  tubing, 
auxiliary  air  supply,  waste  heat  and  danger  of  poisoning  by 
the  escape  of  gas  are  all  absent  with  the  electric  equipment. 
But  aside  from  the  convenience  and  flexibility  of  the  system, 
the  increased  efficiency  is  in  itself  a  deciding  factor.  A 
manufacturer  of  tin  lanterns  counted  on  five  per  cent  of  the 
day's  output  being  "leakers"  when  using  gas-heated  solder- 
ing irons;  with  electric  irons  the  percentage  has  dropped  to 
one-half  per  cent,  and  the  most  of  these  defects  are  due  to 
checks,  cracks,  and  similar  defects  in  the  stock,  largely  caused 
by  the  forming  dies.  The  practical  result  Is  that  each  man's 
daily  output  is  increased  nearly  five  per  cent,  with  no  added 
exertion;  in  fact,  the  conditions  of  working  are  easier  than 
before. 


THERMIT  REPAIR  OF  STEAMSHIP  STERN 
FRAME  AND  RUDDER  POST.* 

A  remarkable  repair  was  recently  effected  on  the  steamship 
Corunna,  of  the  Canadian  Lake  Navigation  Company,  at  Mon- 
treal. This  vessel  is  of  1,296  tons  register,  240  feet  long,  35 
feet  beam  and  21  feet  in  depth.  In  getting  away  from  her 
pier  in  the  Lachine  Canal,  the  stern  of  the  vessel  was  caught 


Pig.  1. 


Rudder  of  Steamship  "Corunna,"  shopping  ne^w  Stem 
Welded  with  Thermit, 


by  the  current  and  swoing  against  the  stone  walls  of  the 
canal,  the  shoe  or  skeg  being  broken  off  close  to  the  heel, 
while  the  rudder  post  was  broken  at  a  point  about  eighteen 
inches  from  the  top  of  the  rudder.  Owing  to  the  serious 
nature  of  the  injuries,  it  would  have  been  necessary  to  tow 
the  vessel  to  Cleveland,  there  being  no  adequate  dry-dock  in 


Fig,  2,     Showing  Thermit  in  Shoe  of  Stern  Frame,  before  Cutting  Off  Gate. 

Jlontreal  to  make  these  repairs  in  the  usual  way,  were  it  not 
for  the  fact  that  by  the  thermit  process  it  is  possible  to  effect 
such  repairs  without  removing  the  stern  frame  from  the  ship 
or  requiring  the  aid  of  machinery  of  any  kind  other  than  a 
compressed  air  blow  torch  and  a  few  pneumatic  tools.    It  was 

•  For  other  articles  on  thermit  and  thermit  repairs  see  Machixebt, 
March,  inoi,  "Some  Future  Possibilities  of  .\luminum,"  b.v  C.  Vickers : 
March.  1D03,  "The  Thermit  Process."  bv  Frank  C,  Perkins,  "The  Lse 
of  Thermit  for  Repairing."  and  "Thermit  and  Its  Possibilities  . 
December,   1903,   "Lecture   upon   Thermit." 
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therefore  decided  that  sever.al  Ihousaiid  dollais  coiilil  he  saved 
by  rt'paiiiiiR  the  I'raine  and  rudder  post  with  thermit,  and  the 
GoldsL-hnildt  Thermit  Co.,  90  West  street,  New  York,  was 
advised  by  telegraph  to  send  an  engineer  to  direct  the  opera- 
tion. 

On  Inspection  It  was  found  that  the  rudder  post  was  broken 
off  inside  the  tube,  while  the  stern  frame  had  been  bent  12 
inches  out  of  line,  the  shoe  being  completely  broken  about  13 
inches  from  the  center  line  of  the  post.  On  account  of  the 
break  in  the  rudder  i)ost  being  in  an  old  scarf  weld,  fully  11 
Inches  in  length,  it  was  not  detmed  advisable  to  attempt  to 


Pig.  3.     Near  View  of  Stern  Frame  Shoe  Repair,  8ho\^ng  Lar^e  Size 
Thermit  Weld  and  Gate. 

weld  this  again,  so  about  14  inches  of  the  rudder  post  adher- 
ing to  the  rudder  was  cut  off  and  a  new  piece  of  shafting,  8 
feet  long,  was  welded  on  in  place  of  the  old  post,  as  shown  in 
Fig.  1.  In  order  to  facilitate  operations,  the  rudder  was 
removed  from  the  ship  and  the  post  welded  on  shore,  this 
teing  done  to  prevent  interference  with  the  operation  of 
welding  the  stern  frame. 

It  was  necessary  to  have  a  supply  of  compressed  air  in 
order  to  operate  a  gasoline  torch  and  some  pneumatic  tools, 
so  an  old  Westinghouse   steam   driven   air  brake  compressor 


Fig.  4.    Showing  Slmii  Frame  Shoe  after  Gat©  was  Cut  Off. 

was  obtained  and  mounted  on  board  ship,  steam  being  piped 
from  a  donkey  boiler.  A  receiving  tank  was  placed  on  the 
€dge  of  the  dock  {ind  piped  to  the  compressor. 

With  the  apparatus  in  place,  preparations  were  made  to  do 
the  welding,  the  rudder  being  the  first  repair  to  be  made. 
This  was  unshipped  and  welded  in  exactly  two  working  days, 
the  operation  being  in  all  respects  similar,  though  on  a 
■emaller  scale,  to  the  method  pursued  In  welding  the  stern 
frame.  It  Is  sufTlcient  to  say  that  the  section  which  had  to  be 
welded  was  circular,  GVi  Inches  diameter,  and  was  reinforced 
at  the  weld  by  a  collar  of  thermit  steel  8  inches  long  and  1 
inch  thick.  For  this  operation  160  pounds  of  thermit,  25 
pounds  of  steel  punchings,  and  3  pounds  of  metallic  manganese 
Tverp  iiHfd.    The  resulls  wci-p  e.>;lremfly  satisfactory,  and  when 


the  riser  and  gate  were  cut  oft,  the  metal  was  seen  to  be  of 
very  fine  grain. 

The  ne.\t  oi)eratlon  was  to  straighten  the  stern  frame,  after 
which  a  series  of  holes  were  drilled  along  the  line  of  the 
fractui-e,  to  provide  for  a  free  (low  of  thermit  steel.  As  soon 
as  this  had  been  done,  a  collar  of  yellow  wax  was  shaped 
ai-ound  the  fracture,  the  frame  section  being  approximately 
f.  X  13  inches  at  the  forward  edge  of  the  collar  and  6x7  Inches 
at  the  rear  portion,  while  the  section  at  the  break  was  about 
G'/jX?  inches.  This  collar  was  made  8  inches  long  with  a 
middle  ordinate  of  1  inch;  a  sectional  view  would  show 
approximately  the  segment  of  a  circle.  On  the  bottom,  how- 
ever, it  was  made  only  %  inch  thick,  in  order  that  the  draft 
of  the  vessel  might  not  be  made  any  greater  than  could  be 
helped. 

With  the  wax  In  position,  a  sheet  iron  mold  box  was  placed 
around  it,  allowing  for  6  Inches  of  sand  on  all  sides.  Wooden 
patterns  were  constructed  for  a  narrow  gate  and  large  riser, 
and  provision  was  also  made  for  leaving  a  small  hole  near 
the  bottom  of  the  mold,  for  the  wax  to  run  out  when  heated. 
After  the  mold  was  completed  the  flame  of  a  strong  gasoline 
blow  torch  was  directed  into  this  hole,  and  the  heating  con- 
tinued until  all  the  wax  was  out  of  the  mold  and  the  parts 
to  be  welded  had  been  brought  to  a  bright  red  heat.  In  the 
meantime  a  crucible  containing  350  pounds  of  thermit,  70 
pounds  of  steel  rivets  (1  inch  x  %  Inch  in  size),  and?  pounds 
of  metallic  manganese,  was  placed  in  position  over  the  pour- 
ing gate. 

It  required  about  three  hours  to  bring  the  sections  to  the 
proper  heat,  at  which  time  the  torch  was  removed,  the  hole 
at  the  bottom  plugged  up  with  a  sand  core,  backed  up  with  a 
few  shovelfuls  of  sand,  the  thermit  ignited  in  the  crucible  and 
the  resulting  superheated  steel  tapped  into  the  mold,  where 
it  filled  the  space  formerly  occupied  by  the  wax.  The  mold 
box  was  not  removed  for  about  15  hours,  in  order  that  the 
thermit  steel  might  become  thoroughly  annealed,  but  it  was 
found,  upon  taking  away  the  mold,  that  the  weld  was  perfect 
In  every  respect,  being  Inspected  and  passed  on  by  Lloyd's 
surveyors,  Capt.  Reid  and  Mr.  Calderwood.  Figs.  2  and  3 
show  the  thermit  weld  and  large  riser,  which  latter  is  char- 
acteristic of  successful  thermit  repairs  the  same  as  of  good 
steel  castings.  Fig.  4  shows  the  stern  frame  shoe  after  the 
riser  was  cut  off. 

The  total  time  required  for  the  two  welds  amounted  to  five 
working  days,  but  there  is  no  doubt  that  had  the  work  been 
done  in  a  properly  equipped  dry-dock,  It  could  probably  have 
been  completed  in  three  days  or  less. 

•    •    • 

We  stated  in  a  note  in  our  December,  1906,  issue  that 
manufacturers  of  taps  and  cutting  tools  which  cannot  be 
ground  after  hardening  did  not  consider  it  good  policy  to 
make  these  out  of  high-speed  steel,  on  account  of  the  high 
heat  necessary  when  hardening,  which  caused  the  edges  to 
fuse.  We  understand,  however,  that  at  the  present  time  sev- 
eral firms  are  able  to  harden  high-speed  steel  taps,  hobs 
and  similar  tools  in  such  a  manner  that  the  cutting  edges 
are  not  Impaired,  and  Wheelock,  Lovejoy  &  Co.,  Boston. 
Mass.,  it  is  stated,  have  demonstrated  that  such  hardening  can 
be  successfully  accomplished  by  using  a  barium  chloride  bath 
in  a  standard  gas-burning  furnace.  The  investigations  have 
been  carried  out  in  connection  with  blue  chip  high-speed 
steel,  but  equally  satisfactory  results  may  be  secured  with 
other  highspeed  steels.  The  application  of  barium  chloride 
for  hardening  purposes  was  first  developed  abroad.  Barium 
chloride  in  crystal  form  is  placed  in  a  crucible  in  the  fur- 
nace, and  melts  Into  a  bluish,  milky  fluid.  When  used  as  a 
hardening  bath,  the  temperature  varies  from  2,000  to  2,300 
degrees  F.,  and  very  uniform  results  are  claimed  to  be  obtain- 
able by  this  process;  but  the  exact  time  during  which  each 
particular  tool  will  have  to  be  subjected  to  the  treatment  In 
the  hardening  bath  will  have  to  be  es.'iblished  by  experi- 
ments. It  may  be  mentioned,  however,  for  the  guidance  of 
those  who  are  to  use  this  process  for  hardening,  that,  according 
to  the  Iron  Age,  a  %-Inch  tap  Is  subjected  to  a  temperature 
of  2,100  degrees  F.  for  four  minutes  when  hardening  by  the 
pioccss  mentioned. 
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TO  MAKE  MACHINERY  OF  PERMANENT  VALUE. 

Some  of  our  readers  seem  to  be  under  the  impression  that 
the  frequent  references  to  previous  articles  on  machine 
design,  etc.,  lately  appearing  in  the  form  of  foot-notes,  were 
made  to  advertise  back  Issues  for  sale.  This  is  a  mistake. 
We  have  scarcely  any  copies  for  sale,  and,  not  infrequently,  it 
has  occurred  that  an  issue  was  entirely  exhausted  before  the 
next  month's  issue  was  published.  The  cost  of  clerical  labor, 
storage,  etc.,  makes  it  unprofitable  for  publishers  of  trade 
papers  to  print  more  copies  than  are  required  to  meet  the 
immediate  demand.  Xo;  the  reason  for  making  references  to 
what  has  gone  before  is  simply  to  make  Machinery  of  greater 
permanent  value  to  those  who  keep  its  files.  We  feel  that 
the  reader  who  does  not  keep  a  file  loses  a  large  part  of  the 
value  of  his  subscription.  The  subject  which  has  no  impor- 
tance to  you  to-day  may  be'what  yields  your  bread  and  butter 
next  year,  and  any  literature  on  it  will  be  very  valuable. 
The  text-books  are  indispensable,  but  they  cannot  cover  every- 
thing, nor  can  they  keep  up  to  date.  The  side  lights  thrown 
on  certain  features  of  design  by  the  published  experience  of 
contributors  are  most  valuable,  often  being  of  a  nature  that 
the  text-books  ignore.  There,  too,  is  the  matter  of  historical 
record  of  machine  tool  growth.  The  columns  of  Machinery 
present  a  most  complete  record  of  its  development — a  record 
that  no  one  interested  can  afford  to  lose. 

To  those  who  feel  that  they  cannot  afford  the  cost  of  a 
permanent  binding  by  a  book-binder,  we  would  suggest  the 
use  of  a  Shipman  binder,  9  x  13  inches,  price,  about  SO  cents. 
This  binder  will  hold  two  years'  issues.  Place  the  indexes  in 
front  of  each  volume,  and  separate  the  two  volumes  with  a 
sheet  of  heavy  colored  paper.  In  this  way  a  large  amount  of 
valuable  material  will  be  put  in  shape  for  instant  reference, 
and  at  a  very  low  cost. 

«     *     * 

RESULT  OP  MECHANICAL  FILE  TESTING. 

Something  more  than  two  years  ago  a  British  machine  was 

developed   for  mechanically   testing  files  and  autographically 

recording  the  result.     The  autographic  record  shows  the  cubic 

Inches  removed  by  a  file  from  a  standard  test  bar,  the  num- 


ber of  strokes  taken,  the  period  when  the  file  cuts  most  effec- 
tively, and  when  it  ceases  to  cut  because  of  being  worn  out. 
The  publication  of  comparative  results  obtained  from  tests 
made  on  files  purchased  in  the  open  market  created  a  sensa- 
tion among  file  makers  and  file  users.  The  difference  between 
the  best  files  and  the  poorest  files  was  so  great  that  a  manu- 
facturer clearly  could  not  afford  to  use  the  poorest  files,  even 
if  supplied  free  of  cost.  This  result,  of  course,  merely  con- 
firmed what  every  intelligent  shop  manager  already  knew, 
but  the  mechanical  record  of  the  actual  difference  in  cubic 
inches  removtd  and  strokes  made  was   a  more  definite  proof. 

The  valuable  result  of  the  file  testing  machine's  work  is 
the  great  improvement  that  has  taken  place  since  the  file 
maker  was  given  the  means  of  accurately  testing  his  product. 
At  the  advent  of  the  file  testing  machine,  the  best  files  were 
able  to  remove  about  12to  cubic  inches,  and  the  best  files  were 
about  twelve  times  as  effective  as  the  poorest.  In  1907,  two 
years  after,  the  file  makers  had  so  improved  their  product 
that  the  best  file  tested  removed  at  the  rate  of  eight  cubic 
inches  per  10,000  strokes,  and  5.5  cubic  inches  of  cast  iron 
with  one  side  of  the  file,  or  about  4  2/5  times  the  total  removed 
by  both  sides,  by  the  best  files  of  two  or  three  years  ago. 

If  it  was  possible  to  produce  such  a  remarkable  improve- 
ment in  the  hand  file,  simply  because  of  the  use  of  an  ade- 
quate testing  appliance,  what  might  be  the  result  in  many 
other  lines  of  manufacture  if  rigid  elBciency  tests  were  impar- 
tially carried  out?  We  all  have  learned  that  efBciency, 
so-called,  is  only  comparative,  and  that  no  one  can  say  any- 
thing has  reached  ultimate  efficiency.  Now  that  attention  has 
Ijeen  called  to  that  simple  yet  perplexing  tool — the  file — it  is 
entirely  possible  that  its  manufacture  and  action  will  not 
only  be  greatly  improved  but  changed.  In  fact  a  radical 
change  in  file  making  has  already  been  made  by  one  British 
maker,  which  promises  great  improvement. 

*     *     * 

THE  GROWING  INEFFICIENCY  OF  WORKMEN. 

A  discouraging  aspect  of  present  industrial  conditions  is 
the  inefficiency  and  general  slackness  of  workmen  in  the 
building  trades.  The  lack  of  the  old-time  pride  in  the  mastery 
of  a  trade  is  very  noticeable  to  one  coming  in  contact  with 
carpenters,  plumbers,  tinners,  and  others  of  the  house-building 
trades.  Not  only  do  these  workmen,  in  a  great  many  cases, 
care  nothing  for  their  trades,  but  they  rather  pride  them- 
selves on  being  able  to  draw  full  pay  for  a  minimum  of 
knowledge  and  skill  in  their  business.  Not  long  ago  the 
writer  engaged  a  so-called  carpenter  to  do  a  trifling  job  of 
interior  work.  The  material  cost  at  most  50  cents,  and  the 
time  required  was,  say,  two  hours.  The  charge  for  the 
service  was  more  than  a  first-class  carpenter  got  for  a  full 
day  of  ten  hours,  ten  years  ago.  The  worst  of  it  is  that  the 
job  was  of  a  grade  that  an  amateur  should  have  been  ashamed 
of.  This  case  is  not  merely  individual;  it  is  representative 
of  a  general  state  that  Is  of  grave  import.  The  workman 
tries  to  do  as  little  as  possible  for  a  maximum  wage.  Does 
he  improve  his  condition  by  such  action?  No;  on  the  con- 
trary the  general  cutting  down  of  productive  capacity  is  one 
cause  of  the  increase  of  cost  of  all  building  construction. 
Rents  are  higher  because  masons,  brick-layers,  carpenters, 
plumbers,  tinners,  roofers,  painters,  decorators,  produce  less. 
The  consequence,  of  course,  is  a  very  substantial  increase  in 
the  cost  of  living  to  all,  for  all  must  help  pay. 

The  endeavor  to  better  industrial  conditions  by  reducing 
production  is  analogous  to  trying  to  lift  oneself  by  one's  boot 
straps.  It  is  impossible  to  improve  general  conditions  by 
reducing  efficiency.  We  believe  in  high  ^oages  and  a  full  day's 
ivork.  The  plumber  who  spends  half  a  day  putting  a  washer 
into  a  kitchen  faucet  is  an  encumbrance.  He  is  essentially 
dishonest,  and  is  a  discouragement  to  the  honest  workman 
who  would  render  honest  service  to  his  employer.  .  It  cannot 
be  gainsaid,  however,  that  the  greed  which  would  deny  to 
workmen  a  just  share  of  the  profits  accruing  from  their 
industry  and  general  proficiency  in  manufacturing  is  largely 
responsible  for  creating  the  "ca-canny"  spirit  in  America,  a 
spirit  which  is  the  curse  of  Great  Britain  and  which  is  reduc- 
ing that  country  to  a  low  level  in  the  industrial  scale.  What 
will  be  the  outcome  here  if  there  is  no  change  tor  the  better?' 
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THEORY  AND  PRACTICE. 

Many  writers  upon  mechanical  subjects,  as  well  as  many 
persons  directly  employed  In  mechanical  work,  treat  the 
words  theory  and  practice  as  if  the  Ideas  which  these  words 
signify  were  to  be  considered  strictly  apart  from  each  other. 
They  seem  to  consider  that  a  distinct,  clearly  defined  line  can 
be  drawn  between  the  territories  of  theory  and  practice.  It 
Is  a  common  error  to  speak  of  theory  and  practice  as  It  they 
were  In  opposition  to  each  other,  the  expression  "right  In 
theory,  but  wrong  In  practice,"  not  being  at  all  uncommon. 

In  the  first  place,  there  Is  really  no  defined  line  between 
theory  and  practice,  and  many  a  case  could  be  cited  where 
the  theory  of  yesterday  Is  the  practice  of  today.  Theory  is 
nothing  but  an  analysis  of  the  laws  which  must  be  followed 
In  practical  work  if  that  work  is  to  be  correctly  carried  out; 
and  practice  simply  means  the  application  of  theory  to  the 
work  carried  out.  Theory  is  nothing  but  common  sense 
logically  applied,  and  practice  is  the  use  of  theory  in  produc- 
tive work.  In  the  second  place,  theory  and  practice  can 
never  disagree.  If  they  do,  then  either  the  theory  is  incor- 
rect, there  is  a  flaw  in  its  logic,  and  it  ceases  to  be  acceptable, 
or  the  common  practice  is  wrong,  and  should  be  corrected  to 
agree  with  the  theory,  logically  arrived  at  by  the  applica- 
tion of  common  sense.  While  it  is  true  that  theory  without 
practice  would  be  useless,  if  it  could  be  comprehended  as 
existing  in  its  extreme  meaning,  so  practice  without  theory 
becomes  next  to  useless,  in  our  time  at  least,  for  it  would 
signify  only  the  rudest  form  of  unskilled  labor.  While  this 
Is  rather  an  unprofitable  subject  to  discuss,  still  it  is  well 
to  impress  the  idea  that  theory  and  practice  cannot  be  con- 
sidered apart,  and  that  wh,en  it  is  done,  it  is  liable  to  cause 
a  confusion  of  ideas. 

On  the  other  hand,  it  Is  true  that  one  may,  with  propriety, 
speak  of  things  as  being  theoretically  correct  and  commer- 
cially correct;  the  latter  expression  then  simply  signifying 
that  a  certain  article,  while  produced  in  a  way  that  really  is 
not  the  best  practice  if  one  desires  to  arrive  at  extreme 
accuracy,  still  is  such  as  to  answer  the  purposes  for  which 
it  is  intended.  Thus  a  screw  thread  may  seldom  be  theo- 
retically correct,  but  it  may  be  commercially  near  enough  to 
the  exact  form  to  serve  its  purpose.  But  this  usage  of  these 
words  does  by  no  means  imply  that  theory  and  practice  are 
in  opposition  to  each  other.  They  are  complements  of  each 
other,  just  as  the  work  of  the  brain  complements  that  of  the 
hand.  No  man  ever  worked  entirely  by  his  brain,  just  as  no 
man  ever  worked  only  by  his  hands.  Brain  and  hands  co- 
operate constantly,  although  in  different .  degrees.  So  also 
do  theory  and  practice.  And  in  the  same  way  as  any  work 
done  mainly  by  bodily  labor  is  always  the  better  done  the 
more  the  element  of  brain  enters,  that  is,  the  more  common 
sense  is  used,  so  also,  the  more  true  theory  used  In  practical 
work,  the  better  the  result;  for,  as  one  of  our  European  con- 
temporaries says,  nothing  is  more  practical  than  theory. 


THE  FAILURE  OP  THE  SMALL  CAPITALIST. 

One  of  the  notable  features  of  a  period  of  great  prosperity, 
such  as  that  we  have  experienced,  is  the  large  number  of 
new  firms  of  comparatively  small  capital  which  spring  into 
being  at  just  about  the  time  the  wave  of  enthusiasm  reaches 
its  height.  Most  of  these  enterprises  are  wrecked  when 
the  wave  breaks  on  the  jagged  rocks  in  the  succeeding  reces- 
sion. They  are  short-lived  at  the  best,  and  their  Increase 
forms  one  of  the  surest  of  the  danger  signals  announcing  the 
coming  of  reaction.  The  cause  of  this  phenomenon  may  be 
coolly  and  dispassionately  studied,  though  a  vast  amount  of 
personal  suffering  is  involved  in  the  individual  cases  of  which 
It  is  composed. 

The  condition  is  readily  explained.  When  the  tide  of  busi- 
ness begins  to  rise,  following  a  preceding  ebb  of  business,  it 
finds  men  of  small  means  with  their  resources  nearly  ex- 
hausted by  the  strain  of  the  stringency  through  which  they 
have  passed.  Men  of  great  capital  and  foresight,  however, 
carefully  discerning  the  sign  of  the  times,  are  gradually 
extending  their  o|  iratlons,  adding  to  their  capital  from  time 
to  1 1  mo  as  fast  as  llioy  can  make  money  from  their  business, 
or  Ijorrow  it  from  the  banks.     Business  increases  rapidly  by 


such  operations  as  these,  and  the  new-found  prosperity  begins 
slowly  to  work  Its  way  downward  from  class  to  class, 
until  finally  the  working  man  himself  finds  that  his  wages 
are  somewhat  larger  than  they  have  been  for  some  time,  and 
he  Is  at  last  able  to  lay  up  a  little  store  from  the  surplus 
left,  over  and  above  his  living  expenses.  If  the  Individual 
working  man  has  a  fertile  brain  and  a  little  energy,  this 
unwonted  surplus  acts  as  a  stimulant,  exciting  his  imagina- 
tion, and  urging  him  on  In  the  venturous  path  of  engaging 
for  himself  In  a  small  way  in  some  form  of  business  in 
which  he  believes  he  can  make  a  success. 

Now,  in  all  probability,  at  about  the  time  this  resolve  has 
been  reached,  the  climax  of  the  good  time  has  already  been 
attained.  Men  of  larger  means  and  broader  outlook  have 
already  begun  to  draw  in  their  lines  closer,  fearing  the  coming 
stringency,  and  all  of  this  Is  done  so  quietly  and  silently 
that  the  small  capitalist  never  realizes  that  the  best  is  passed, 
and  the  worst  is  yet  to  come.  From  such  conditions  as  these 
result  the  great  crop  of  pitiful  failures  which  have  marked 
every  period  of  depression  the  country  has  passed  through. 
It  would  seem  wise  for  the  small  capitalist  to  store  up  his 
enthusiasm  within  his  breast,  and  his  money  in  the  savings 
bank,  until  the  next  depression  is  passed  and  the  country  has 
again  laboriously  commenced  to  climb  to  a  succeeding  period 
of  prosperity.  It  will  take  more  courage  to  start  in  business 
then,  but  it  will  be  an  evidence  of  greater  wisdom. 

The   acute   thinker,   on   meditating   the   cause   of   this   phe- 
nomenon,   will    easily   conclude   that    it    represents   only    one 
more  example  of  the  truth  of  that  motto  we  sometimes  see 
displayed  for  sale  in  the  picture  store  windows:  "Ain't  it 
to  be  poor!" 

•    •    • 

LIABILITY  OP  EMPLOYERS. 
In  connection  with  the  editorial  entitled  "Liability  of 
Employers"  in  the  November  issue  of  Machinery,  engineering 
edition,  it  may  be  deemed  proper  to  quote  some  figures  as  to 
the  average  amount  of  expense  due  to  accidents  and  Injuries 
to  employes,  for  which  employers  are  held  liable.  The  Fidelity 
and  Casualty  Co.,  of  New  York,  has  compiled  some  figures  on 
this  subject  in  its  Monthly  Bulletin.  These  figures  cover 
the  years  from  1893  to  1900,  and  refer  to  the  experience  of 
the  principal  employers'  liability  Insurance  companies.  It 
appears  from  these  figures  that,  taking  the  United  States  as 
a  whole,  and  the  average  of  all  classes  of  occupations,  the 
average  loss  per  $100  of  wages  paid  was  as  follows: 

Average  Loss  through 
Employer's  Liability 
Year  Per  S'OO  °f  Wages  Paid. 

2393  25.5  cents. 

isu.'.y.y.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 27.6   ;; 

1895 28.5 

1896 29.9     ;• 

1897 31.9      _ 

■    1898 33.6 

1899 37.7 

1900 36.2 

The  increase  seen  in  these  figures  for  late  years  does  not 
depend  on  greater  number  of  accidents,  but  is,  undoubtedly, 
mainly  due  to  new  legislation  tending  to  increase  the  liability 
of  employers.  The  figures  given  express  the  average  of  all 
occupations,  and  it  is  stated  that  the  figures  are  larger  than 
those  which  concern  manufacturers  only  would  be.  as  the 
losses  are  greater  for  contractors  than  for  factories.  On  the 
other  hand,  the  figures  given  represent  actual  losses,  and  not 
premiums  which  are  paid  to  the  insurance  companies.  These 
are  by  necessity  higher,  but  it  has  been  estimated  that  40 
cents  per  $100  of  wages  paid  would,  In  a  factory  of  the  ordi- 
nary class,  cover  the  cost  of  Insurance.  In  other  words,  the 
expense  Involved  to  insure  a  man  earning,  say,  $600  a  year 
would  be  $2.40  per  annum,  or  less  than  0.8  cent  per  working 
day.  Considering  this  small  amount,  and  as  the  Insurance  Is, 
In  fact,  finally  paid  by  the  employes  themselves,  through  their 
productive  labor,  It  may  well  be  repeated  that  employers 
should  not  place  themselves  in  opposition  to  legislative  meas- 
ures of  llio  kind  referred  to.  The  effect  on  the  industries  of 
the  country  as  a  whole  cannot  help  but  be  greatly  benefirlal, 
and  the  movement  for  Increased  Interest  In  safety  appliances 
will  receive  all  the  more  recognition. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


Consul  J.  I.  Brittain,  at  Kiel,  suggests  that,  when  writing 
to  German  firms,  American  business  men  should  enclose 
sufficient  postage  to  pay  for  replies.  If  one  has  no  German 
stamps,  he  should  enclose  American  5  or  10  cent  stamps.  This 
tends  to  create  a  better  feeling  in  the  matter. 


A  correspondent  to  the  Times  Engineering  SuppleTnent 
states  that  the  German  government  railways  have  a  fund  for 
payment  of  premiums  to  employes  who  invent  any  appliance 
which  may  be  useful  in  railway  practice,  and  that  during  the 
last  traffic  year  53,700  was  paid  on  that  account  to  employes. 


In  our  engineering  review  of  last  month  we  made  mention 
of  the  very  extensive  use  of  American  machine  tools  in 
Great  Britain.  In  connection  with  this,  it  is  of  Interest  to 
note  a  statement  made  by  Consul  F.  I.  Bright,  of  Hudders- 
field.  England.  According  to  this  statement,  two  large  Hud- 
dersfleld  firms  are  equipped  to  an  extent  of  75  per  cent,  with 
American  machines. 


It  has  been  claimed  that  the  highest  speed  ever  attained  by 
an  automobile  was  that  accomplished  at  the  Brookland  motor 
track  in  England,  where  a  200-horse-power  Darracq  car  at- 
tained a  speed,  for  a  short  period,  of  115.4  miles  per  hour. 
However,  at  Ormond  Beach,  Florida,  on  January  26,  1906,  a 
mile  was  covered  at  a  speed  of  127.5  miles  per  hour,  and  at 
Ostend,  Belgium,  a  speed  of  117.5  miles  an  hour  was  attained 
for  one  kilometer,  July  14,  1906. 


It  has  been  stated  officially  that  the  Mauretania.  sister  ship 
of  the  Lusitania  frequently  referred  to  in  our  columns,  during 
her  trials  covered  300  miles  at  an  average  speed  of  27.36 
knots,  and  that  she  covered  the  full  course  of  the  trial  run, 
1,200  miles,  at  an  average  speed  of  26.03  knots.  These  are 
by  far  the  highest  speeds  ever  heard  of  in  connection  with 
ocean  liners.  The  record  speed  27.36  knots  equals  a  speed 
of  about  31.5  statute  miles  per  hour. 


Some  experiments  by  Prof.  Ira  Hollis,  of  Harvard  Univer- 
sity, says  the  Magazine  of  Commerce,  show  that  cork  has  a 
distinct  value  for  increasing  the  frictional  resistance  of  metal- 
lic surfaces  in  contact.  The  coefficient  of  friction  of  materials 
usually  used  for  brakes — leather  or  metal — Is  only  half  that 
of  cork.  Cork  inserts  may  be  used  to  advantage  on  the  brakes 
of  street  railway  cars,  and  also  on  pulleys  to  increase  the  grip 
of  the  belts.  It  Is  found  that  cork  wears  down  no  faster  than 
the  solid  socket  in  which  it  is  embedded.  Its  frictional  resist- 
ance, apparently,  is  but  slightly  diminished  by  oil  or  moisture. 


Attempts  have  recently  been  made  at  Stockholm,  Sweden, 
says  Engineering,  with  a  view  of  devising  a  simple  method 
of  distinguishing  between  ordinary  tool  steel  and  the  high- 
speed variety.  The  latter  contains  chrome  and  tungsten  in 
considerable  quantities,  and  as  these  elements  form  colored 
compounds  with  certain  reagents,  it  was  hoped  that  it  might 
be  possible  to  determine  if  a  given  sample  of  steel  was  of  the 
common  or  high-speed  variety  by  applying  to  a  polished  sur- 
face of  it  an  indicating  paper,  previously  moistened  in  a 
suitable  reagent.  No  success  was,  however,  attained,  but  it 
was  afterward  observed  that  while  ordinary  tool  steel  dis- 
solves rapidly  in  dilute  nitric  acid  with  a  copious  production 
of  nitrous  fumes,  high-speed  steels  are  unattacked,  at  least  so 
long  as  the  content  of  chromium  does  not  fall  below  four  per 
cent. 


In  an  article  in  the  Electrical  Revieic  (London)  the  author 
discusses  the  question  of  electric  versus  hydraulic  elevators. 
From  the  point  of  safety,  It  is  contended,  there  is  no  differ- 
ence between  these  two  classes  of  elevators,  if  made  by  re- 
sponsible firms;  but  a  great  difference  is  claimed  as  to  run- 
ning expenses.    If  power  for  both  elevators  be  purchased  from 


a  power  company,  when  there  is  but  one  elevator,  the  cost 
of  hydraulic  power  is  about  $40,  electric  power,  about  $15. 
If  there  are  several  elevators  in  the  same  building,  the  charges 
for  water  power  are  reduced,  and  the  figures  then  are  $20  for 
the  hydraulic  elevator,  and  from  $15  to  $6  for  the  electric, 
according  to  the  price  of  electricity.  The  author  finally  quotes 
Sir  William  Preece  as  saying  that  the  London  post  office  has 
found  that  the  relative  costs  of  working  electric  and  hydraulic 
elevators  are  as  one  to  five. 


We  mentioned  in  our  engineering  review  of  last  month  the 
success  of  steam  turbines  in  a  recently  built  German  torpedo 
boat.  It  is  now  reported  that  the  German  government  has 
placed  a  contract  with  a  prominent  ship-yard  in  Germany 
for  the  building  of  a  large  cruiser  which  will  cost  between 
$8,000,000  and  $9,000,000.  The  new  vessel  will  be  fitted  with 
Parsons  turbines,  a  decision  which  shows  that  the  prejudice 
which  formerly  existed  in  official  quarters  against  this  type 
of  machinery  is  being  overcome.  The  remarkable  superiority 
in  speed  attained  by  the  turbine-driven  torpedo  boat  pre- 
viously mentioned,  over  a  sister  vessel  fitted  with  reciprocat- 
ing engines,  and  the  trial  performances  of  the  turbine  cruiser 
Stettin,  which  developed  a  speed  of  25.8  knots,  have  evidently 
fully  convinced  German  navy  experts  that  the  turbines  are 
superior,  at  least  where  high  speed  is  the  primary  object. 


According  to  the  Times  Engineering  Supplement  of  July  31, 
one  of  the  interesting  exhibits  at  the  Ironmongery  Exhibition 
recently  held  at  Islington  was  a  new  brazing  flux,  called 
"castolin,"  the  invention  of  Messrs.  Wasserman  &  Co.,  Lau- 
sanne. Switzerland.  It  is  a  preparation  for  brazing  cast  iron. 
The  preparation  is  in  the  form  of  paste,  and  is  rubbed  into 
the  pores  of  the  broken  surfaces.  The  pieces  are  then  accu- 
rately joined  together  and  tied;  they  are  placed  in  a  fire,  and 
when  as  warm  as  the  hand  can  bear,  more  of  the  castolin  is 
rubbed  into  the  grooves  of  the  fracture.  It  is  then  covered 
with  borax  and  "castolot"  solder,  and  is  placed  in  the  fire 
again  until  red  hot  and  the  solder  runs  freely,  when  It  is 
allowed  to  cool  slowly  and  the  piece  is  polished.  It  is  said 
not  to  require  a  special  plant,  is  always  ready  for  use.  con- 
tains no  oxides,  can  be  applied  by  any  one  used  to  ordinary 
brazing,  is  unaffected  by  time,  and  will  not  break  again  in 
the  same  place. 


A  recent  report  by  a  committee  appointed  by  the  British 
Board  of  Trade  indicates,  according  to  the  Mechanical  Engi- 
neer, that  British  manufacturers  do  not  place  great  confi- 
dence in  large  industrial  exhibitions.  The  same  sentiment 
among  German  manufacturers  recently  gave  the  death-knell 
to  an  organized  movement  for  a  large  world's  fair  in  Berlin, 
to  be  held  in  1913.  American  manufacturers,  judging  from 
the  slight  interest  taken  in  the  Jamestown  exhibition,  evi- 
dently have  come  to  a  similar  conclusion,  that  is.  that  the 
matter  of  great,  or  so  called  international  exhibitions  has 
been  largely  overdone.  After  the  failure  of  the  Jamestown 
exhibition  to  arouse  any  interest  worth  mentioning,  it  is  to 
be  hoped  that  our  government  will,  for  a  long  time  to  come, 
refrain  from  aiding  schemes  of  this  kind,  which  so  little 
benefit  our  industries.  Specialized  exhibitions  on  a  smaller 
plan  are  of  far  greater  value  to  both  the  manufacturer  and 
the  public. 


Some  newspaper  writers  like  to  tell  a  great  deal  about 
Europe  being  rather  "slow"  as  compared  with  Industrial  Amer- 
ica. A  note  in  Engineering,  however,  seems  to  indicate  that 
at  times  they  perform  over  there  some  feats  that  have  hardly 
ever  been  equalled  here.  The  fitting  of  the  machinery  to  the 
steamship  Peilio  by  Barclay,  Curie  &  Co.,  Ltd.,  is  probably  a 
record  in'  its  field.  The  machinery  consisted  of  triple  ex-' 
pansion  engines  having  cylinders,  26  inches,  45  inches,  and 
76  inches  In  diameter  with  54  inches  stroke,  and  four  single- 
ended  boilers  working  at  200   pounds  pressure.     The  boilers 
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were  put  in  between  6:30  and  8:30  P.  M.,  a  Friday  afternoon. 
The  whole  of  the  work  in  the  stoke-hole,  including  the  fitting 
of  funnel  and  ventilators,  was  completed  in  less  than  eight 
hours  on  Saturday.  On  Monday  morning  the  work  of  putting 
the  engines  lu  place  was  started,  and  at  5  P.  M.  in  the  after- 
noon the  work  was  completed.  This,  it  must  be  admitted, 
would  make  even  our  own  "hustlers"  work  hard  to  equal. 


A  project  of  daring  dimensions  has.  according  to  the  Oester- 
reichische  WocJicnschrift  fiir  den  Oeffentlichen  Baudienst,  been 
considered  by  the  International  Navigation  Congress.  This 
project  Involves  no  less  an  undertaking  than  a  trans-Alpine 
waterway,  consisting  of  a  canal  from  the  Danube  at  Vienna 
to  the  Adriatic  at  Triest.  The  initial  expenditure  has  been 
assumed  to  amount  to  from  $120,000,000  up  to  as  much  as 
$300,000,000,  but  as  this  waterway  would  be  a  link  in  a  chain 
of  waterways  connecting  the  Baltic  with  the  Adriatic,  it  has 
been  estimated  that  it  would  accommodate  an  enormous 
freight  traffic.  The  canal  would  have  to  be  constructed  with 
twenty-two  tunnels  of  a  combined  length  of  nearly  six  miles. 
There  already  are,  in  Europe,  some  large  canal  tunnels, 
notably  one  on  the  Marne-Saone  canal,  where  one  tunnel  is 
nearly  three  miles  long  and  over  700  square  feet,  in  section, 
and  one  on  a  canal,  at  Condes,  which  is  about  1,000  feet  long 
and  over  1.100  square  feet  in  section.  The  cost  of  these 
tunnels  is  at  the  rate  of  about  $1,000,000  a  mile. 


Consul-General  R.  J.  Wynne,  of  London,  in  referring  to  tbe 
new  British  patent  la,w,  which  goes  into  effect  on  January  1, 
1908,  quotes  the  following,  which  will  be  of  direct  interest  to 
American  machinery  builders:  If  a  patented  article  or  process 
be  manufactured  or  carried  on  exclusively  or  mainly  outside 
the  United  Kingdom,  then,  unless  the  patentee  prove  that  the 
patented  article  or  process  is  manufactured  or  carried  on  to  an 
adequate  extent  in  the  United  Kingdom,  or  give  satisfactory 
reasons  why  it  is  not  so  manufactured  or  carried  on,  the 
comptroller  may  make  an  order  revoking  the  patent  forth- 
with, or  he  may  make  an  order  revoking  it  after  a  specified 
interval  if  the  patented  article  or  process  be  not  in  the  mean- 
time adequately  manufactured  or  carried  on  within  the  United 
Kingdom;  but  in  the  latter  case,  if  the  patentee  give  satis- 
factory reasons  for  the  failure  so  to  manufacture  or  carry  on 
within  the  prescribed  time,  the  comptroller  may  extend  the 
period  by  not  more  than  one  year.  To  obtain  such  an  order, 
*  application  must  be  made  to  the  comptroller  at  least  four 
years  from  the  date  of  the  patent  and  one  year  from  the 
passing  of  the  act;  moreover,  any  decision  of  the  comptroller 
is  to  be  subject  to  an  appeal  to  the  High  Court,  and  no  order 
is  to  be  made  that  will  be  at  variance  with  any  treaty,  con- 
vention, arrangement,  or  engagement  with  any  foreign  country 
or  British  possession. 


GOVERNING  DEVICE  FOR  INTERNAL  COMBUSTION 

ENGINES. 

The  Mechanical  Engineer,  October  lU,  l'JU7. 

Internal  combustion  engines  are  commonly  governed  by 
throttling  the  admission  of  gas  and  air  into  the  cylinder  in 
such  a  manner  that  when  working  at  full  load  the  working 
fluid  is  admitted  freely  into  the  cylinder  and  practically  a 
cylinder  full  is  drawn  In  to  form  each  working  charge.  As 
the  load  decreases  the  throttling  of  the  admission  causes  a 
less  quantity  to  be  drawn  in,  and  less  than  a  cylinder  full 
forms  the  charge  for  the  next  Impulse  of  a  reduced  power,  the 
degree  of  the  throttling  and  the  quantity  drawn  in  to  form  a 
charge  being  varied  by  the  governor. 

An  arrangement  for  obtaining  the  desired  amount  of  throt- 
tling is  shown  in  the  accompanying  cut.  The  admission 
valve  A  is  arranged  in  a  casing  B,  and  is  operated  by  a  cam 
and  lever,  moved  inward  by  means  of  the  lever,  and  returned 
to  its  seat  by  means  of  a  spring  C,  the  opening  of  the  valve 
A  taking  place  during  each  suction  stroke.  The  inner  portion 
of  the  casing  B  is  arranged  with  a  number  of  parallel  slots  E 
through    which    the    working   fluid    is    drawn    before    passing 


In  an  article  on  making  steel  and  killing  men  by  Mr. 
William  Hard,  published  in  the  November  issue  of  Every- 
body's Magazine,  a  terrible  Indictment  is  found  against  the 
managers  of  steel-making  concerns  for  great  loss  of  life  and 
limb.  During  the  past  year,  forty-six  men  were  killed  in  the- 
South  Chicago  plant  of  the  United  States  Steel  Corporation, 
and  in  no  case  was  there  a  great  casualty;  there  were  forty- 
one  separate  accidents  resulting  fatally.  But  this  is  not  all. 
One-hundred-eighty-four  were  disabled  for  at  least  thirteen 
weeks,  and  three-hundred-ninety-eight  were  disabled  perma- 
nently. Of  minor  accidents,  there  were  many  hundreds  more. 
The  prime  cause  of  these  accidents  is  contributory  negligence 
on  the  part  of  those  injured  and  their  fellow  workmen.  For 
example,  it  is  a  common  practice  to  lift  a  slag-pot  with  the 
crane  chains  hooked  to  the  rim  of  the  pot  rather  than  to 
lugs  wilh  which  these  pots  are  supposed  to  be  provided.  But, 
avers  the  author,  if  the  comjiany  was  made  liable  to  pay  a 
flat  fine  of  $20,000  for  every  fatality,  it  is  a  moral  certainty 
that  slag-pots  would  not  be  lifted  by  their  rims.  Why?  Be- 
cause the  company  would  make  it  a  point  of  business  to 
Insist  that  this  and  all  other  similar  dangerous  practices  be 
stopped.  Now  Us  business  is  making  steel  and  the  safety  of 
human  life  is  merely  a  secondary  consideration.  It  Is  cheaper 
to  kill  and  ni:i!m  than  lo  provide  against  accidents. 


WE^^E^ 


Machinery, N.Y, 


Governing  Device  for  Internal  Combustion  Engines. 

through  the  valve  A  into  the  cylinder.  A  light  rotary  valve  D 
is  provided,  having  as  many  arms  as  there  are  slots  E,  the 
outer  edges  of  these  arms  being  spread  out  so  that  in  one 
position  the  slots  are  entirely  covered.  When  in  this  position, 
although  the  admission  valve  may  open  in  the  ordinary  man- 
ner, only  as  much  of  the  working  fluid  can  gain  admis- 
sion to  the  cylinder  as  will  be  allowed  by  leakage  past  the 
edges  of  the  outer  portions  of  the  rotary  valve  D.  The  valve 
Z)  will  be  moved  into  this  position  by  the  governor  only  when 
there  is  a  light  load  on  the  engine.  Should  the  load  increase, 
the  governor,  by  means  of  the  rod  F,  rotates  the  valve  D  and 
opens  the  ports  E  to  any  desired  extent.  The  outer  end  of 
the  arms  of  the  rotary  valve  D  are  hollowed  so  as  to  present 
only  small  fitting  edges,  thus  reducing  friction  and  risk  of 
sticking.  The  ports  E  also  have  narrow  fitting  edges  for  the 
same  reason.  As  it  is  not  desirable  to  carry  this  method  of 
governing  down  to  very  light  loads,  it  Is  worked  in  combina- 
tion with  the  ordinary  hit-and-miss  governing  which  comes 
into  operation  whenever  the  engine-  runs  on  very  light  loads, 
as  indicated  in  the  cut.  It  is  not  necessary  therefore  that  the 
rotary  valve  D  should  do  more  than  throttle  the  working 
fluid  to  a  moderate  extent,  and  it  may  therefore  be  left  free 
in  its  movement,  thus  allowing  the  governor  to  move  it  with 
case.  The  rotary  valve  D  may  either  rotate  upon  the  spindle 
G  of  the  admission  valve  .1,  or  upon  a  sleeve  //  through  which 
the  spindle  of  the  admission  valve  moves,  this  latter  arrange- 
ment being  shown  In  the  cut.  The  governor  may  be  arranged 
so  as  to  operate  the  hit-and-miss  governing  as  well  as  the 
partial  rotation  of  the  valve  /),  as  Is  also  shown. 
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TESTS  OF  EMEBY  GRINDING  WHEELS. 

Mitteilungen  iiber  Forschungsarieiten,  No.  43,  1907. 

On  behalf  of  the  Vereln  Deutscher  Ingenieure,  and  with  the 
assistance  of  Messrs.  Ludwig  Loewe  &  Co.,  of  Berlin,  Germany, 
Dr.  G.  Schlesinger  has  conducted  some  tests  on  the  durability 
and  safety  of  emery  grinding  wheels.  One  of  the  objects  of 
the  research  was  to  demonstrate  that  the  regulations  laid 
down  by  the  Prussian  Government  in  1897  as  to  the  maxi- 
mum circumferential  speed  of  such  wheels — viz.,  82  feet  per 
second — should  be  relaxed.  The  manufacture  of  emery  wheels 
had  at  that  time  been  taken  up  by  incompetent  and  inexperi- 
enced men,  and  serious  accidents  had  occurred,  so  that  restric- 
tion was  needed.  The  emery  wheels  and  the  grinding  ma- 
chines have,  however,  been  so  much  improved  of  late  that  a 
revision  of  the  regulations  appeared  opportune. 

Dr.  Schlesinger  has,  in  his  trials,  adopted  workshop  con- 
ditions, except  that  he  disregarded  the  safety  regulations  pre- 
scribed by  law.  Most  of  the  twenty-eight  wheels  experimented 
upon  were  not  especially  ordered,  but  taken  from  the  stocks 
of  good  firms.  The  wheel  and  the  test-piece,  of  cast  iron, 
wrought  iron,  or  steel,  were  both  rotated,  and  the  experi- 
ments continued  during  ten  hours  for  two  or  four  days.  The 
experiments  lasted  three  taonths.  No  accident  occurred,  and 
In  no  case  did  the  wheel  fly  apart,  although  the  speed  was 
raised  to  the  maximum  which  the  driving  electric  motor  per- 
mitted. Under  the  continued  strain  the  wheels  began  to 
crumble,  emery  grains  breaking  off.  The  wheels  were  cylin- 
drical, 20  inches  in  diameter  and  2  inches  in  width,  and  were 
revolved  at  speeds  of  82,  99  and  115  feet  per  second.  The 
test-piece  was  fed  along  at  different  rates,  as  a  rule  Vo  to  1 
inch  per  revolution  of  the  test-piece,  which  was  revolving  at 
a  maximum  circumferential  speed  of  99  feet  per  minute.  In 
extreme  cases  the  grinding  wheel  absorbed  30  horse-power, 
while  in  practice  6  horse-power  will  hardly  be  exceeded. 

The  emery  wheels  were  run  wet  during  the  experiment, 
and  those  wheels  which  allowed  the  water  dripping  upon  them 
to  percolate  as  if  they  were  porous  sieves  answered,  on  the 
whole,  best.  In  this  respect  the  cement  used  for  binding  the 
emery  grains  is  very  important.  In  order  to  assist  the  pur- 
chaser, Dr.  Schlesinger  suggests  that  every  emery  wheel 
should  bear  a  notice  stating  whether  the  wheel  is  to  be  used 
dry  or  wet,  that  it  has  stood  a  circumferential  speed  of  165 
feet  per  second,  but  that  it  should  not  be  used  at  any  speed 
exceeding  115  feet  per  second. 


INDUSTRIES  OF  BIRMINGHAM. 
Derrick's  British  Report,  August,  1907, 

Birmingham  is  the  third  city  in  England,  and  her  popula- 
tion has  risen  in  a  hundred  years  from  90,000  to  500,000,  but 
within  a  distance  of  twelve  miles  from  the  town  hall  there 
dwell  over  a  million  people.  It  is  built  on  an  elevation,  the 
huge  teeming  workshops,  factories  and  warehouses,  being  in 
the  lower  parts  of  the  town.  It  is  the  principal  center  of 
metal  manufacture,  the  industry  consisting  of  the  production 
of  an  infinity  of  articles  in  gold,  silver,  brass,  steel,  etc.  The 
manufacture  of  small  arms  has  become  a  very  Important 
department  of  enterprise  in  recent  years,  hundreds  of  thou- 
sands of  gun  barrels  being  tested  annually  at  the  local  gun- 
proof  offices.  The  manufacture  of  engines  and  boilers  has 
allocated  to  it  a  premier  place  in  Birmingham's  characteristic 
industries,  the  largest  works  being  in  a  district  known  as 
Soho,  lying  to  the  northwest  of  the  city,  where  Watt  and 
Boulton  made  the  first  steam  engines  ever  employed  in  British 
industry.  There  are  extensive  and  flourishing  chemical  works, 
and  the  cycle  trade  competes  with  that  of  Coventry,  the  chief 
cycle  center  of  Britain,  distant  but  a  few  miles. 

Birmingham  has  been  termed  the  workshop  of  the  world,  as 
it  has  a  greater  variety  of  manufactures  than  any  other  city. 
These  comprise  iron  and  brass  founding,  rolling,  stamping, 
plating  and  drawin.g  of  metals;  manufacture  of  jewelry;  pearl 
buttons;  hooks  and  eyes;  studs;  cycles  and  cycle  fittings; 
railway  wagons  and  carriages,  coach  and  railway  lamps; 
cricket  bats  and  sports  outfits;  perambulators  and  mall  carts; 
wire;  steel  pins;  metal  bedsteads;  art  metal  work;  fenders; 
coaches;  air  guns  and  rifles  of  every  kind;  tools  and 
machines;    keys,    screws,    bolts,    locks;    plate    glass;     fancy 


leather  goods;  spectacles;  umbrellas;  furniture;  gas  and  elec- 
tric fittings;  electro-plating  and  gilding;  bell-founding;  fancy 
aluminum  goods;   greenhouse  and  garden  requisites,  etc. 

A  great  bulk  of  the  bronze  and  copper  coin  of  Britain  is 
coined  in  the  city  for  the  Imperial  mint.  Birmingham  also 
mints  an  important  value  of  similar  coin  for  other  countries. 
The  city  also  claims  to  be  the  largest  hardware  manufactur- 
ing center  in  the  world.  Within  the  place  and  its  environs 
there  is  made  everything  from  a  pin  to  a  hundred-ton  gun,  a 
pagan  brass  god  to  an  anchor  for  a  man-of-war.  Birmingham 
has  the  distinction  of  being  the  world's  metropolis  for  over 
a  dozen  distinctive  branches  of  manufacture.  The  epithet 
"Brummagem,"  which  at  one  time  conveyed  the  idea  of  some- 
thing cheap  and  unreliable,  no  longer  has  force  or  point. 

A  feature  connected  with  the  prosperity  of  Birmingham,  and 
one  that  distinguishes  it  from  other  large  industrial  centers 
in  the  kingdom,  is  the  absence  of  any  marked  contrast  In  the 
wealth  of  the  people.  In  Manchester,  Liverpool  or  Leeds  you 
find  merchants  or  manufacturers  of  immense  wealth;  a  numer- 
ous and  affluent  middle  class;  the  operative  earning  masses 
with  suflacient  to  live  in  comfort  and  save  money,  the  scale 
terminating  with  a  sprinkling  of  shiftless,  improvident  non- 
productive people.  Birmingham  has  been  described  as  a 
place  of  small  fortunes,  the  meaning  being  that  there  are 
more  examples  of  the  skilled  mechanic  or  other  operative 
who  has,  through  some  special  knowledge  of  a  branch  trade 
or  minor  industry  tributary  to  a  large  enterprise,  succeeded 
in  starting  out  in  business  as  his  own  master  and  prospering 
therefrom.  For  instance,  a  large  manufacturing  concern 
employs  in  the  building  or  construction  of,  say,  a  machine  or 
other  complex  production  characteristic  of  Birmingham,  an 
infinity  of  processes,  parts  of  structure  or  methods  of  treat- 
ing material.  It  is  competent  for  the  mechanic  or  other 
artisan,  who  formerly  undertook  the  mentioned  work  as  an 
employe,  having  saved,  or  in  other  ways  accumulated,  a  small 
capital,  to  establish  himself  on  his  own  footing,  his  best  cus- 
tomer not  Infrequently  being  his  aforetime  employer. 

For  example,  suppose  that  a  man  has  been  engaged  for 
years  as  an  employe  in  turning  out  the  bosses  or  the  small 
rollers  for  bedsteads.  The  material  and  the  necessary  ma- 
chinery perhaps  are  not  expensive;  the  chief  items  of  stock- 
in-trade  are  the  skill  and  knowledge  of  the  artisan  himself; 
so  that  the  whole  circumstances  are  such  as  to  enable  the 
man  of  modest  capital  to  become  a  master.  Birmingham  Is 
noticeable  for  the  prevalence  of  this  class  of  manufacturer — 
the  man  of  small  fortune  made  out  of  a  tributary  industry. 


THE  PRESENT  POSITION  OF  THE  GAS  ENGINE. 
Paper  by  Mr.  Dugald  Clerk,  read  before  the  British  Association. 

In  this  paper  the  author  first  reviews  the  present  condition 
of  the  gas  engine  industry  in  Great  Britain.  Engines  of  small 
and  moderate  powers  are  built  in  large  quantities,  and  the 
principles  that  have  to  be  followed  in  their  design  have  been 
thoroughly  investigated,  and  a  type,  .almost  standard,  has 
been  arrived  at.  The  author  understands  small  and  moderate 
power  gas  engines  to  be  those  with  less  than  100  horse-power 
per  cylinder.  At  the  present  time,  about  300  such  engines  are 
turned  out  in  Great  Britain  per  week.  These  engines  are 
recognized  to  be  as  reliable  as  the  best  steam  engines  of  sim- 
ilar dimensions,  and  to  be  more  economical.  The  small  engines 
mostly  use  coal  gas,  and  the  larger,  producer  gas.  With  re- 
gard to  large  gas  engines,  British  engineers  have  assumed 
the  conservative  attitude  (and  so,  as  we  know,  have  American 
manufacturers  as  well),  but  experience  in  the  design  of  larger 
units  Is  constantly  being  acquired.  English  designers  have 
always  felt  the  desirability  of  keeping  down  cylinder  dimen- 
sions as  much  as  possible,  on  account  of  a  general  recognition 
of  the  fact  that  there  are  practical  difficulties  with  large  di- 
ameter cylinders,  due  to  unequal  expansions  in  the  cylinder 
metal  resulting  in  cracking,  and  also  because  of  the  apprecia- 
tion of  the  fact  that  increase  In  cylinder  dimensions  and  other 
details  of  the  unit  require  an  expenditure  in  metal  and  work- 
manship, the  amount  of  which  grows  in  a  proportion  having  a 
far  greater  acceleration  than  the  increase  of  the  power  ob- 
tained. The  two  main  problems  met  with  in  large  gas  engine 
design  may  be  stated  as  follows.     The  one  is  to  build  engines 
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of  large  power  wiULli  will  In'  reliable  ami  bo  able  to  run 
economically  Cor  long  periods  without  breaUdowns,  and  the 
second  Is  to  be  able  to  build  such  engines  at  such  a  cost  as 
to  enable  them  to  compete  effectually  with  steam  engines, 
even  in  the  matter  of  first  cost.  The  first  of  these  problems 
has  been  satisfactorily  solved  on  the  European  continent,  but 
it  has  been  recognized  that  the  solution  of  the  first  problem 
lias  involved  weights  of  material  and  cost  of  construction 
wliich  have  almost  left  the  second  problem  out  of  consider- 
ation. The  author  stated  as  his  personal  opinion  that  he  did 
not  think  that  the  tremendous  units  of  gas  engines  which 
of  late  have  been  designed  on  the  Continent  were  commer- 
cially desirable,  and  he  thought  that  there  were  difllcultles 
preventing  a  successful  competition  of  gas  engines  with  steam 
engines  of  greater  power  than  about  500  horse-power,  except- 
ing In  cases  where  the  gas  engines  could  be  operated  with 
blast  furnace  gas,  in  which  case  the  cheapness  of  the  fuel 
made  these  engines  desirable.  If  gas  engines  are  to  be  run 
with  producer  gas,  the  fuel  is  rather  expensive  for  large  units, 
if  it  has  to  be  produced  out  of  anthracite,  and  no  really  satis- 
factory producer  has  been  constructed  for  producing  gas  from 
bituminous  coal. 

One  of  the  main  difficulties  in  the  design  of  large  gas  engine 
cylinders  is  the  contradictory  conditions  required  for  obtain- 
ing sufficient  strength,  and  at  the  same  time  permitting  the 
cooling  of  the  cylinder.  The  enormous  pressure  in  the  large 
units  require  thick  castings,  but,  in  order  to  allow  the  heat 
to  be  carried  away  from  the  cylinder  walls  to  the  water  in  the 
water  jacket,  thin  castings  are  called  for.  Engines  of  small 
dimensions  do  not  present  this  difficulty,  but  where  the  metal 
is  required  to  be  about  three  inches  thick  in  order  to  resist 
the  internal  pressure,  the  difference  between  the  temperature 
on  the  inside  of  the  cylinder  and  on  the  water  side  becomes 
serious,  and  great  stresses  are  set  up  in  the  walls,  which 
finally  lead  to  the  cracking  of  the  casting.  It  has  been  found 
that  cylinders  50  inches  in  diameter  are  too  large  in  ordinary 
gas  engine  design,  and  nothing  but  the  highest  skill  in  design- 
ing, and  the  greatest  care  in  choice  of  material,  enable  such 
cylinders  to  withstand,  for  any  length  of  time,  the  severe 
stresses  to  which  they  will  be  exposed  when  in  use. 

[In  this  connection,  it  may  be  proper  to  call  attention  to 
some  figures  in  regard  to  the  operation  of  gas  and  steam 
engines  as  stated  in  a  late  issue  of  the  Practical  Engineer. 
Here  the  author,  in  discussing  the  commercial  efficiency  of 
high  power  reciprocating  steam  engines  compared  with  that 
of  gas  engines  for  driving  electric  generators,  points  out  that 
the  efficiency  of  the  gas  engine,  unlike  that  of  the  steam 
engine,  does  not  increase  in  proportion  to  the  increase  of 
power,  and  that  above  a  certain  power,  the  cost  of  gas  engines, 
per  horse-power  produced,  is  almost  independent  of  the  num- 
ber of  units  adopted.  If,  therefore,  a  plant  of  4,500  horse- 
power be  taken  as  an  example  in  order  to  make  a  comparison 
between  two  types,  while  the  steam  engines  may  be  properly 
made  in  say  three  units  each  of  1,300  horse-power,  the  best 
results  for  gas  engines  may  be  obtained  with  six  units  of  750 
horse-power.  The  following  figures  tend  to  show  that  a  gas 
engine  installation  is  the  cheaper,  as  the  cost  per  kilowatt 
hour,  including  depreciation  and  working  expenses,  for  the 
steam  engines  varies  between  0.524  cent  and  0.742  cent,  while 
for  gas  engines  supplied  with  high-temperature  furnace  gas, 
the  same  cost  would  amount  to  only  0.178  cent,  and  that  for  a 
gas  engine  with  producer  gas  supplied  with  coal  at  $3  per  ton 
would  be  0.406  cent.  Of  course,  these  figures  refer  to  British 
conditions.  The  figures  for  American  conditions  would  surely 
be  considerably  higher,  but  there  is  no  reason  why  there  should 
be  any  difference  in  the  proportion  between  the  costs  of  the 
steam  engines  and  gas  engines.] 


for  the  new  Singer  Building  and  the  tower  of  the  Metro- 
politan Life  Insurance  Building,  is  of  tile  older  gearless  1-to-l 
traction  type,  the  driving  mechanism  being  a  motor  located 
over  the  hoistway  with  a  traction  sheave  and  a  brake  pulley 
mounted  on  its  armature  shaft.  The  ropes  from  the  car  pass 
over  the  traction  sheave  down  under  an  idler  sheave  and 
again  over  the  traction  sheave,  thence  to  the  counterbalance, 
thus  giving  two  half  traction  turns  over  the  sheave  to  drive 
the  car  and  counterbalance.  The  accompanying  cuts,  Figs.  1 
and  2,  Illustrate  the  general  scheme  so  far  as  the  arrange- 
ment of  the  sheaves  and  motor  Is  concerned. 

The  diameter  of  the  traction  sheave  is  about  40  Inches, 
which  Is  the  least  permissible  for  proper  wear  of  the  size  of 
ropes  used.  The  diameter  gives  a  circumference  of  about 
10%  feet.  Running  at  normal  speed  a  motor  of  about  50 
horse-power  is  required  to  handle  a  net  load  of  2,000  pounds, 
lifting  at  a  speed  of  600  feet  per  minute.  However,  if  it  runs 
at  the  low  speed  of  57  revolutions  per  minute  a  motor  of 
about  200  horse-power  size,  cost  and  weight  will  actually  be 
required.  The  loss  of  motor  efficiency,  however,  is  more  than 
compensated  for  by  the  elimination  of  friction.     This  elevator 


HIGH-SPEED  ELEVATORS. 
At  the  regular  monthly  meeting  of  the  American  Society 
of  Mechanical  Engineers,  held  November  12,  Mr.  Charles  R. 
Pratt  presented  a  paper  on  high-speed  elevators  In  which  he 
called  attention  to  certain  dangers  existing  In  gearless  1-to-l 
traction  electric  elevators  as  now  built,  and  described  the 
construction  of  his  now  elevator  machine,  designed  to  over- 
come the  dangers  pointed  out.     The  type  of  elevator  selected 
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Pigs.  1  and  2.    Elevator  Machine  of  tlie  Type  to  be  used  in  the  Singer  Build- 
ing, showing  Pratt's    Safety  Device,  which  is  not  part  of  that  InstaUation. 

machine  is  a  product  of  elimination  throughout,  all   unneces- 
sary frictional  parts  having  been  discarded,  and  It  eliminates: 

a.  Friction  of  worm,  spur,  screw  or  rope  and  sheave  gearing. 

6.  Excessive  size  of  winding  drums. 

c.  Dependence  upon  automatic  limit  stops. 

d.  Inertia   of   large   moving   parts   of   metal    and   water   in 

hydraulic  elevators. 

Experiments  made  by  the  author  on  this  form  of  traction 
rope  drive  using  iron  wire  hoisting  ropes  running  in  smooth 
round  grooves  in  the  traction  sheave  with  from  li,^  to  7V2 
half  traction  turns  demonstrated  that  the  least  traction  ob- 
tained is  with  new  dry  ropes  on  new  dry  grooves.  After 
considerable  use  there  Is  not  5  per  cent  difference  in  traction 
between  a  dry  rope  and  a  rope  flooded  with  lubricant.  Thus, 
the  fact  is  established  that  if  this  elevator  will  handle  its 
full  load  when  first  started  with  new  ropes,  it  will  always 
handle  its  full  load  safely. 

This  type  of  elevator  has  two  distinct  advantages  over  all 
others,  being,  unlimited  rise  and  safe  normal  limit  stops. 
Its  unlimited  rise  Is  obvious.  Its  safe  normal  limit  stops  are 
due  to  the  landing  of  the  car  or  counterbalance  on  buffers. 
When  either  the  car  or  the  counterbalance  reaches  the  bot- 
tom of  the  hoistway  the  tension  on  Its  rope  leading  to  the 
traction  sheave  Is  so  reduced  that  all  traction  Is  lost  and  the 
motor  and  sheave  can  keep  on  revolving  with  no  further 
travel  of  car  or  counterbalance. 

The  new  Singer  Building  and  the  Metropolitan  Life  Insur- 
ance tower  call  for  a  speed  of  600  feet  per  minute  at  a  rise 
of  500  feet  and  over.  The  selection  of  the  elevators  of  the 
Metropolitan  Life  Insurance  building  was  referred  to  a  most 
distinguished  board  of  engineers,  viz:  Messrs.  MalUoux,  Knox, 
Spangler,  Knight  and  Duenkle,  and  the  gearless  1-to-l  traction 
elevator  was  selected.     The  author  then  stated  that  although 
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the  gearless  1-to-l  traction  electric  elevator  has  been  used  in 
high-class  passenger  elevator  service  but  a  few  years,  its  suc- 
cess proves  the  merits  indicated  in  theory.  There  have  been 
no  accidents  to  suggest  danger,  but  in  his  opinion  there  has 
been  two  most  Important  elements  of  safety  neglected,  viz: 
positive  speed  control  and  holding  power.  The  brake  pulley, 
being  of  the  same  or  but  little  larger  diameter  than  the  trac- 
tion sheave,  must  have  a  frictional  resistance  at  the  brake 
shoes,  when  the  brake  is  on,  equal  to  the  net  load.  The 
brake  and  motor  are  alternately  deprived  of  their  motive  and 
holding  power  every  few  seconds.  Should  one  happen  to  let 
go  before  the  other  takes  hold,  the  car  falls  free  to  the  bot- 
tom, of  the  hojstway  unless  checked  by  some  safety  device. 
There  is  no  positive  means  to  hold  a  car  or  prevent  it  attain- 
ing a  dangerous  speed. 

Mr.  Pratt's  patent  No.  865,205,  dated  September  3,  1907,  is 
designed  to  take  care  of  these  danger  elements.  The  safety 
feature  consists  briefly  of  a  worm-wheel  A,  Figs.  1  and  2, 
mounted  on  the  armature  shaft.  Meshing  with  this  worm- 
wheel  is  a  worm  B  driven  by  a  small  auxiliary  motor  D. 
The  main  and  auxiliary  motors  are  worked  from  a  common 
controller,  and  start  and  stop  together.  The  pitch  of  the 
worm  is  such  that  the  worm-wheel  cannot  over-run.  If  the 
small  motor   does  not   run,  the   main   motor   cannot  turn  the 


STANDARD  PROPORTIONS  FOR  MACHINE  SCREWS. 

Abstract  of  Report  presented  before  the  American  Society  of 
Mechanical  Engineers,  May  Meeting,  l'M7. 

A  committee  appointed  by  the  American  Society  of  Mech- 
anical Engineers  to  investigate  the  subject  of  machine  screw 
proportions  and  to  recommend  standard  specifications  for 
machine  screws,  made  its  first  report  at  the  December  meet- 
ing, 1905.  Some  criticism,  however,  of  this  report  made  it 
necessary  to  call  for  a  second,  and  what  was  intended  to  be 
a  final,  report  at  the  May  meeting.  1906.  (See  June,  1906,  is- 
sue). In  the  discussion  that  followed  this  report  there  were, 
however,  several  diverging  opinions  expressed  on  this  sub- 
ject, and  the  committee  was  therefore  continued  and  was 
supposed  to  report  at  the  December  meeting  in  the  same  year. 
For  some  reason  the  report,  however,  was  not  accepted  by 
the  Association  before  the  Indianapolis  meeting  in  May  of  this 
year.  In  connection  with  the  tables  given  in  the  present  data 
sheet  supplement,  we  herewith  present  some  of  the  most 
important  points  of  consideration  in  the  new  standard  for 
machine  screws  which  has  been  accepted  by  the  American 
Society  of  Mechanical  Engineers. 

The  standard  diameters  of  machine  screws  are  to  be  21  in 
number.  The  included  angle  of  the  thread  is  60  degrees,  and 
the   flat  at  the  top   and  bottom  of  the  thread   for  the   basic 
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Diagram  showing  Relation  between  Diameters  of  Taps  and  Screws. 


armature  shaft.  The  effect  is  obvious.  The  auxiliary  motor 
must  run  in  step  with  the  main  motor,  although  it  does  little 
or  no  actual  work  in  lifting  or  lowering  the  load.  It  simply 
operates  as  a  positive  lock,  the  lock  always  being  in  engage- 
ment with  the  worm-wheel  yet  running  at  such  speed  as  to 
offer  no  retardation  save  at  starting  and  stopping.  The 
auxiliary  motot  working  under  no  load  tends  toward  perfect 
acceleration,  and  it  tends  to  stop  the  car  without  jolt. 

The  advantages  claimed  for  the  gearless  1-to-l  traction 
electric  elevator,  with  the  Pratt  improvements,  are  as  fol- 
lows: 

a.  Positive  limit  stops. 
6.  Absolute  limit  of  speed. 

c.  Perfect  acceleration. 

d.  Shortest  possible  distance  in  starting  and  stopping. 

e.  Perfectly  smooth  action. 

f.  Dead  lock  at  stop  position. 

g.  Highest  possible  rise  and  speed. 
h.  Little  space  occupied. 

i.   Low  cost  of  installation. 
;.    Low  cost  of  operation. 
k.  Perfect  safety. 

The  difficulty  with  this  device  lies  in  controlling  the  auxil- 
iary motor  so  as  not  to  consume  a  great  deal  of  energy  in 
friction  and  lost  work.  The  author  states  that  two  electric 
motors  can  operate  without  interference  when  positively 
geared  together,  as  witness  the  design  of  the  Central  London 
Railway  elevators  by  Mr.  Frank  J.  Sprague,  and  intimates 
that  no  real  difficulty  exists  in  securing  coordinate  action  in 
this   case. 


standard  is  %  of  the  pitch.  The  uniform  increment  between 
all  sizes  from  0.060  inch  to  0.190  inch  is  0.013  inch,  and  for 
larger  sizes  0.026  inch,  making  the  largest  size  0.450  inch  in 
diameter.  The  number  of  threads  is  made  a  function  of 
the  diameter  as  expressed  by  the  formula 

6.5 

Number  of  threads  per  inch  = . 

D  +  0.02 
This  formula,  however,  gives  the  results  approximately  only, 
as  even  numbers  of  threads  are  chosen  in  order  to  avoid  frac- 
tional or  odd  numbers. 

In  regard  to  the  limits  for  variation  from  the  basic  stand- 
ard, the  maximum  screw  shall  conform  practically  in  all  re- 
spects to  the  basic  standard.  The  minimum  screw  shall  have 
a  flat  at  the  bottom  of  the  thread  of  1-16  of  the  pitch,  and 
the  difference  between  the  maximum  and  minimum  root  diam- 
eter will  allow  at  the  bottom  of  the  thread  any  width  of  flat 
between  1-16  and  Ys  of  the  pitch.  (See  cut).  The  maximum 
tap  shall  have  a  flat  at  the  top  of  the  thread  equal  to  1-16 
of  the  pitch,  and  the  difference  between  the  maximum  and 
the  minimum  external  diameter  will  allow  at  the  top  of  the 
thread  any  width  of  flat  between  1-16  and  %  of  the  pitch. 
The  minimum  tap  shall  conform  to  the  basic  standard  in  all 
respects  except  in  diameter,  as  plainly  shown  in  the  cut.  The 
difference  between  the  minimum  tap  and  the  maximum  screw 
is  settled  upon  in  order  to  allow  for  errors  in  pitch,  and  tor 
the  wear  of  the  tap  in  service.  The  formulas  in  Table  I 
give  the  relation  between  the  various  dimensions  determining 
the  sizes  of  taps  and  screws  in  this  standard. 
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The  rofoi-fiice  thread  gages  should  be  made  from  unhard- 
eiiod  steel,  0.35  per  cent  carbon,  and  a  set  should  Include  both 
reference  thread  gages  for  screws  and  reference  thread  gages 
for  taps,  each  of  these  to  represent  the  •maximum  and  mini- 
mum diameters.    Table  II  gives  the  thickness  of  double  end 

TABLE  I.    FORMULAS  FOR  PROPOSED  STANDARD  FOR  MACHINE  SCREWS 
AND  TAPS.     BASIC  STANDARD  THREAD,  U.  S.  FORM. 

T.  I*.  1.  ~  Number  of  Thruutl.s  per  inch. 

SCREWS. 

Max.  External  Diam.  =  Basic  External  Diam. 
Max.  Pitch  Diam.         =  Basic  Pitch  Diam. 
Max.  Root  l>iam.  =  Basic  Root  Diam. 

Min.  External  Diam. 


0.336 


T.P.I. +40 

0.168 
T.P.I. +  40 

0.10825 


[ 


0.168 


-+- 


T.P.I.      T.P.I. 


^1 

-40  J 


0.10825 


• +  - 

T.P.I.        T 

0.334 

T.P.I.  +40 

0.336 

T.P.I.  +  40 

0.113 

T.P.I.  +  40 

0.112 

T.P.I..+  40 

0.112 

0.224 
T.P.I. +40 


=  Basic  External  Diam.  — 
Min.  Pitcli  Diam. 

=  Basic  Pitch  Diam.         — 

Min  Root  Diam. 

=  Basic  Root  Diam.  — 

TAPS. 

Max.  external  Diam. 

=  Basic  External  Diam.  + 
Max.  Pitch  Diam, 

=  Basic  Pitch  Diam.  + 
Max.  Root  Diam. 

—  Basic  Root  Diam.  + 

Min.  External  Diam. 

=  Basic  External  Diam.  + 
Min.  Pitch  Diam. 

=  Basic  Pitch  Diam.        + 

Min.  Root.  Diam. 

=  Basic  Root.  Diam.         + 

T.P.I.  +40 

.templet;  thread  gages,  for  each  pitch  of  the  standard  screws 
recommended,  for  the  practical  inspection  of  machine  screws. 
The  formula 

Thickness  =  Vpitch  X  1.443 
provides  a  limit  for  the  error  in  lead  on  screws  and  taps. 
These  templet  thread  gages  are  to  be  made  of  steel,  hardened, 
and  being  double  ended  and  having  maximum  and  minimum 
limits,  respectively,  are  to  represent  at  the  largest  end  the 
pitch    and    root    diameters    of    the    basic    standard,    while    at 

TABLE  II.     DOUBLE  END  TEMPLET  THREAD  GAGES  FOR  INSPECTION 
OF  SCREWS. 


Thickness  =  1/  Pitch  X  1.44.3 

Threads  per  inch 

Thickness 

Threads  per  inch 

Thickness 

80 

0.161 

30 

0.263 

73 

0.170 

28 

0.373 

64 

0.180 

24 

0 . 2!).') 

oB 

0.193 

22 

0  308 

48 

0.208 

20 

(1.338 

44 

0.317 

18 

0.345 

40 

0.238 

16 

0.361 

:iO 

0.340 

14 

0.385 

33 

0  255 

the  small  end  they  should  represent  the  minimum  limits  for 
the  pitch  and  root  diameters  of  screws.  The  threads  of  these 
templet  gages  should  be  made  by  taps  having  the  thread 
enough  larger  than  the  standard  in  the  oiitside  diameter  to 
Insure  clearance  at  the  toj)  of  the  thread  of  the  screw.  In 
addition  to  the  threaded  holes,  these  s'agos  should  have  plain 
cylindrical  holes  roprcsenlliig,  respectively,  the  external  diam- 
eter of  the  maximum  and  minimum  screw. 


BALL  BEABINGS.-l. 

Abstract  of  Paixr  hi/  lliiivji  IIckh,  jiivnciitrd  befari'  the  American 
Society  of  Mechanical  Kiiyinci  vs,  Muji  AJecting,  l'J(l7. 

Although  the  field  of  usefulness  of  the  ball  bearing  is  as 
wide  as  the  domain  oF  mechanical  engineering,  but  little 
information  on  ball  bearings  can  he  found  In  the  engineering 
hand  books  or  text  books.  Generally  the  subject  is  dismissed 
with  occasional  reference.  Soniotinies  a  formula  for  carrying 
capacity  is  given,  but  this  is  usually  wrong.  There  is  of 
course  much  matter  scattered  through  the  technical  press 
giving  isolated  experiences  with  a  few  bearings  that  happen 
to  come  within  some  one's  observation.  But.  undoubtedly,  the 
Insufficient  information  on  the  elements  of  ball  bearings  is 
responsible  for  the  directly  contradictory  statements  to  be 
found,  and  the  generally  accepted  opinion  that  ball  bearings 
are  suitable  only  for  comparatively  light  loads.  This  was  the 
situation  found  by  Prof.  Stribeck,  a  German  investigator,  who 
has  been  experimenting  with  ball  bearings  for  the  German 
Small  Arms  and  Ammunition  Factories,  of  Berlin.  The  pres- 
ent paper  is  a  rfisumg  of  Prof.  Stribeck's  report,  together  with 
a  number  of  notes  based  on  the  author's  experience. 

The  Wear  of  Ball  Bearings. 

Sliding  bearings  wear  out  by  abrasion  of  the  carrying  sur- 
faces, but  ball  bearings  do  not  give  out  on  account  of  wear. 
In  fact,  they  do  not  wear.  They  may  be  ground  out  by  admit- 
ting grit,  but  that  is  an  abnormal  condition  for  ball  bearings, 
the  same  as  it  would  be  for  sliding  bearings.  The  only  normal 
cause  for  the  giving  out  of  ball  bearings  is  the  stress  on  the 
material,  when  this  stress  exceeds  certain  limits.  Lightly 
loaded  bearings  can  be  so  designed  as  to  eliminate  this  cause 
altogether,  and  to  insure  practical  indestructibility.  In  heav- 
ily loaded  bearings  this  condition  may  not  be  possible  to 
realize  within  practical  dimensions,  but  the  proportions  may 
be  so  chosen  that  the  stress  will  not  cause  a  break-down 
within  the  lifetime  of  any  mechanism  to  which  the  ball  bear- 
ing is  applied.  An  important  principle  In  the  design  of  ball 
bearings  is  that  the  balls  may  be  subjected  to  loads.  Increas- 
ing as  the  shape  of  the  supporting  surface  more  nearly 
becomes  complemental  to  that  of  the  ball.  A  ball  running 
between  races  having  a  flat  or  straight  line  cross  section  will 
not  support  as  great  a  load  as  if  the  section  were  curved,  or 
in  other  words,  if  the  balls  were  running  in  a  groove.  The 
groove,  of  course,  must  never  have  a  curvature  equaling  that 
of  the  ball,  as  that  would  substitute  sliding  for  rolling  con- 
tact. 

Formulas  for  Loads  on  Ball  Bearings. 

The  frictional  resistance  of  a  ball  bearing  Is  lower  the  less 
the  number  of  balls.  Bearings  should  be  designed  to  have 
between  10  and  20  balls.   For  this  number  of  balls  the  equation 


Po 


(1) 


should  be  used.     In  this  equation 

Pi,  =:  total  load  on  the  bearing  consisting  of  one  row  of  balls, 
in  kilograms. 
P„  =  greatest  load  on  one  ball,  in  kilograms. 

a  ^number  of  balls. 
The  load  carrying  capacity  of  a  ball  is  P„  =  k  cl",  In  which 
d  =  the  ball  diameter,  in  eighths  of  an  inch. 
fc  =  a  constant  depending  upon  the  material  and  shape  of 
the    ball    supporting    surface.      This    constant    should    vary 
between  3  and  5  for  common  materials  for  hall  bearings  and 
between  5  and  7.5  for  improved  stool  alloys. 

As  balls  are  usually  made   to  English  measurements,   one- 
eighth  inch  has  been  selected  aa  unit  for  the  ball  diameters. 
From  equation  (1)  we  have 

z 
Pi,  z=  P„  — ,  and  substituting  k  d-  for  /'„,  we  have 

5  ■ 


P„  =  A-  d' 


affect 
how- 


Speed  rotation.  In  as  far  as  it  Is  uniform,  does  no' 
the  carrying  capacity  of  a  ball  bearing.  This  applies 
ever,  only  to  radial  bearings,  but  not  to  thrust  benrln.cs  of 
the  collar  type.  In  these,'  the  carrying  capacity  docrenses 
with    the   increase   of   speed.     Variations   In    load    reduce   the 
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carrying  capacity,  the  effect  increasing  with  the  amount  ot 
load  change  and  the  rapidity  of  the  change.  Uniformity  of 
ball  diameter  is  very  essential  as  the  calculated  carrying 
capacity  can  be  realized  only  if  each  of  the  balls  sustains  its 
share  of  the  load.  High  finish  on  both  ball  and  ball  sustain- 
ing surfaces  is  also  essential.  The  presence  of  grinding 
scratches  will  very  materially  cut  down  the  load  carrying 
capacity. 

Prlctional  Resistance  of  Ball  Bearings. 

The  frictional  resistance  of  ball  bearings  has,  by  actual 
measurement,  been  found  to  vary  from  0.0011  to  0.0095.  These 
are  the  coefficients  of  friction  referred  to  the  shaft  diameter, 
thus  permitting  direct  comparison  with  coefficients  of  sliding 
friction.  Bali  bearings  having  a  coefficient  of  friction  ma- 
terially above  0.0015  under  the  greatest  allowable  load  should 
not  be  recommended,  because  they  are  too  short-lived.  The 
high  resistance  indicates  the  presence  of  too  large  an  element 


Mach  in  eri/,X.  T. 
Figs.  1  and  2.    Example  of  Simple  Radial  Bearings. 

of  sliding  friction.  The  coefficient  of  0.0015  for  a  good  ball 
bearing  under  its  greatest  load,  independent  of  the  speed 
within  limits,  will,  however,  rise  to  approximately  0.0030 
under  a  reduction  of  the  load  to  about  1/10  of  the  maximum. 

The  Requirements  of  a  Good  Ball  for  Ball  Bearings. 
The  requirements  for  a  good  ball  are,  in  the  first  place, 
truth  of  shape  and  size.  The  permissible  limit  of  error  will 
vary  with  the  character  of  the  material.  It  is  evident  that 
where  a  ball  is  larger  than  the  other  balls  in  the  bearing,  it 
must  be  capable  of  a  deformation  sufficiently  large  so  as  to 
permit  the  others  to  carry  part  of  the  load,  and  for  that 
reason,  the  smaller  the  deformation,  the  more  accurate  to 
size  must  the  ball  be.  In  the  second  place,  a  high  degree  of 
surface  finish  is  essential.  What  is  usually  considered  a 
very  good  finish  is  in  a  ball  bearing  totally  inadequate.  Grind- 
ing and  polishing  marks  must  not  only  not  be  recognizable 
by  the  naked  eye,  but,  if  detected  with  an  ordinary  pocket 
lens,  the  balls  should  be  condemned.  This,  at  least,  is  true 
of  balls  for  bearings  expected  to  have  long  life,  and  to  carry 
heavy  loads  under  high  speed.  The  third  condition  for  balls 
is  that  the  material  out  of  which  they  are  made  has  an 
elastic   limit    as    high    as    can    be    had.      The    uniformity    of 
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Machinert/,X.  Y. 
Pig.  3.    Objectionable  Filling  Groove  in  Ball  Bearing. 

hardness  throughout  the  mass  of  the  ball  is  also  very  essen- 
tial. General  uniformity,  in  fact,  is  one  of  the  most  impor- 
tant factors,  for  it  will  not  do  to  say  that  because  some  balls 
in  a  lot  are  better  than  the  others,  the  design  may  be  based 
on  the  poorer  ones.  Such  reasoning  would  result  in  the  better 
balls  carrying  more  than  their  share  of  the  load,  producing 
too  heavy  a  stress,  and  possibly  breakage,  of  these  balls. 
Lower  quality,  provided  it  is  uniform,  is  better  than  such  a 
condition.  The  limits  of  error  in  regard  to  the  truth  and 
size  should  not  exceed  0,0001  of  an  inch. 


Radial  Bearing's. 
Other  things  being  equal,  it  is  always  best  to  arrange  sus- 
taining surfaces  at  right  angles  to  the  load  direction.  That 
gives  a  design  of  bearing  such  as  shown  in  Fig.  1,  but  a  better 
carrying  capacity  is  to  be  had  from  the  modifications  shown 
in  Fig.  2,  in  which  the  ball  races  have  curved  cross  section 
instead  of  straight  lines.  The  grooved  races  have  the  advan- 
tage of  greater  sustaining  capacity,  as  has  already  been  men- 
tioned. Cutting  a  local  groove  from  one  side  into  the  races, 
as  in  Fig.  3,  for  the  purpose  of  assembling  the  balls  between 


Fig.  4.    Collar  Thrust  Bearing. 

the  two  races,  is  common  practice,  but  it  is  not  good  practice. 
So  long  as  the  loads  are  low  enough,  a  filling  opening  may  be 
of  no  account,  but  at  high  speeds  and  loads  this  groove  is 
objectionable,  since  then  the  catching  of  the  balls  at  the 
junction  of  the  filling  groove  results  in  damage  to  the  balls 
and  through  these  to  the   race  surface. 

Thrust  Bearing's. 
In  thrust  bearings,  of  the  type  shown  in  Fig.  4,  the  require- 
ment that  the  sustaining  surface  should  be  at  right  angles 
to  the  direction  of  the  load  is  provided  for.  These  bearings 
are  frequently  made  with  the  surfaces  A  and  B  parallel.  Pro- 
viding that  these  surfaces_^  are  made  truly  parallel,  that  design 
is  good,  but  in  practice  it  is  seldom  possible  to  get  these  sur- 
faces  truly   parallel,   because   even   if  such   parallelism   were 
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Machinery, y.T. 
Figs.  5.  6,  7  and  8,    Example  of  Angular  Beainngs. 

possible  of  attainment,  it  could  not  be  maintained  under  the 
deflections  due  to  the  load.  It  must  be  remembered  that 
initial  errors  or  deflections  of  a  thousandth  of  an  inch  will 
cause  the  balls  on  one  side  to  carry  the  entire  load.  For  a 
given  case  this  would  demand  bearings  of  larger  size  than 
otherwise  necessary.  By  seating  one  plate  on  a  spherical  sur- 
face as  shown  at  B,  Fig.  4,  the  lower  plate  can  adjust  itself 
in  such  a  way  as  to  distribute  the  load  over  the  entire  number 
of  balls.  The  speed  at  which  these  bearings  are  run  enters 
decidedly  into  the  carrying  capacity  of  this  type  of  bearing. 
The  utility  of  these  bearings  is  greatly  reduced  when  speeds 
exceed  1,500  revolutions  per  minute. 

Angular  Load  Bearings. 

The  shapes  and  modifications  of  angular  load  bearings  are 

innumerable.     Figs.  5,   6,   7,  and   8   may  be  taken  as  typical 

instances   of   these   bearings,    representing   2.    3,   and    4-point 

contacts.    In  order  to  secure  rolling  contact,  the  contact  points 
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of  balls  ou  races  should  form  poiuts  on  a  cono  of  rotation 
whose  apox  lies  lu  the  center  Una  of  the  shaft,  or  they  may 
form  points  on  the  surface  of  an  imaginary  cylindrical  roller 
that  would  be  parallel  to  the  shaft.  The  defect  in  all  these 
forms  of  bearings  is  their  adjustable  feature.  This  places 
thorn  absolutely  at  the  mercy  of  every  one  capable  of  handling 
a  wrench.  A  bearing  properly  proportioned  with  reference  to 
a  certain  load  may  be  enormously  overloaded  by  a  little  extra 
effort  applied  to  the  wrench,  or  on  the  other  hand  the  bearing 
may  bo  adjusted  with  too  little  pressure,  so  that  the  balls 
will  rattle,  and  the  results  consequently  be  unsatisfactory. 
The  prevalent  idea  that  angular  ball  bearings  can  be  adjusted 
to  oompensate  for  wear  Is  erroneous.  The  wear  will  form  a 
groove  on  the  loaded  side  of  the  race,  deepest  at  the  point  of 
maximum  load,  and  adjusting  the  cone  endwise  will  only  cause 


Pig.  9.    Radial  Bearing:  used 
as  Thrust  Bearing. 
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Pig.  10.    Diagram  used  in  Analyzing 
Condition  of  Sliding  Friction. 


the  balls  to  be  more  tightly  pinched  between  the  sound  por- 
tions of  the  races,  which  will  most  likely  cause  overload.  The 
rough  surface  of  the  groove  previously  worn  will  attack  the 
balls,  and  in  due  time  the  entire  race  and  bearing  will  be 
destroyed. 

Theoretically,  it  would  seem  that  a  radial  bearing  would 
be  incapable  of  carrying  thrust  load,  owing  to  the  wedging 
of  the  balls  between  the  races.  In  Fig.  9,  however,  is  shown 
the  condition  of  a  ball  bearing  where  the  ball  does  not  entirely 
fill  the  space  between  the  races  if  the  bearing  is  not  under 
load,  and  which,  when  under  load,  will  assume  the  positiOD 
shown.  The  ball  does  not  come  in  contact  with  the  race 
grooves  where  these  are  deepest,  but  so  that  the  tangents  to 
the  race  curvature  at  the  contact  points  form  angles  with  the 
line  of  thrust.  A  calculation  of  the  amount  of  the  wedging 
action  in  Fig.  9,  with  the  radial  freedom  of  ball  permissible 
in  these  bearings,  indicates  an  inadvisably  large  amount  of 
wedging.  Actual  running  tests,  however,  as  well  as  a  large 
fund  of  accumulated  experience,  have  absolutely  proved  that 
these   bearings  will   carry   much   more   thrust  load   than   the 
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Pig.  U.    Diagram  showing  Dlrec-  Pig.  12.    Fallacious  Means  for  avoiding 

tlon  of  Rotation  of  Balls,  indicating  Sliding  Friction  between  Balls. 

Sliding  Friction. 

calculation  of  the  theoretical  wedge  angle  Indicates  as  possi- 
ble. It  is  probable  that  I  he  deformation  which  occurs  at  the 
point  of  ball  contact,  which  results  in  small  surface  areas  of 
contact,  instead  of  more  points,  has  a  mean  tangent  to  the 
compression  surface  of  greater  Inclination,  and  that  the  wedge 
is  therefore  more  blunt.  It  has  been  experimentally  deter- 
mined that  the  thrust  carrying  capacity  of  the  uninterrupted 
type  of  annular  bearings  is  to-  the  radial  capacity  as  0.1  is  to 
1,  and  may  be  as  great  as  0.25  to  1,  the  variation  depending 
upon  the  ball  diameter,  race  curvature,  and  number  of  balls. 
It  has  been  experimentally  found  that  speed  has  but  a  slight 
Influence  on  the  thrust  carrying  capacity  of  this  class  of  ball 
bearings,  and  for  sjieeds  above  1,500  revolutions  per  minute, 
these  radial  bearings  are  more  efflcient  thrust  carriers  than 
the  collar  type. 


The  Supposed  Sliding  Friction  In  Ball  Bearings. 

Many  designers  have  supposed  that  In  ball  bearings  adjacent 
balls  press  against  one  another  with  considerable  force.  With 
the  inner  race  in  Fig.  11  running  as  Indicated,  the  balls  will 
also  rotate  as  shown.  The  surfaces  of  the  balls  run  in  oppo- 
site directions,  and  therefore  rub  against  one  another.  This 
is  assumed  to  be  a  serious  defect  by  those  who  reason  that 
these  surfaces  are  in  contact  under  pressure.  The  same  gen- 
eral cure  in  Innumerable  forms,  as  shown  in  Fig.  ]2,  has  been 
proposed  time  and  again.  This  cure  consists  in  the  provision 
of  smaller  balls  interposed  between  the  larger  ones,  so  that 
all  the  contacting  surfaces  roll  in  the  same  direction  ri'lntive 
to  one  another.  This  remedy  is,  however,  fallacious,  in  that 
it  brings  about  the  very  condition  it  seeks  to  avoid.  If  two 
large  balls,  Fig.  13,  compress  a  smaller-  one  between  them, 
and  the  three  have  their  centers  connected  by  a  straight  line, 
they  will  retam  their  relative  positions,  but  if  the  interiiosed 
ball  has  its  center  to  one  side,  as  in  Fig.  14,  then  this  ball 
will  be  forced  outward.  The  resort  to  a  cage  for  retaining 
the  interposed  roller  or  ball  results  in  the  latter  being  pressed 
against  the  sides  of  the  cage,  and  keeps  the  ball  in  forcible 
sliding  contact,  the  very  thing  that  it  was  intended  to  avoid. 
In  another  design,  Fig.  15,  the  interposed  member  is  brought 
into  contact  with  the  race,  and  while  the  various  balls  have 
a  rolling  contact  in  relation  to  one  another,  the  interposed 
member  has  a  wrong  direction  with  reference  to  the  race 
against  which  it  is  forced,  and  thus  a  sliding  contact  is  pro- 
duced. All  these  designs  are  based  on  a  failure  to  recognize 
that  axiom  in  mechanics  according  to  which  a  force  whose 
direction  is  normal  to  the  supporting  surface  has  no  compo- 
nent in  aaiy  other  direction. 

Analyze  the  conditions  in  a  ball  bearing,  and,  referring  to 
Fig.  10,  suppose  that  the  shaft  is  loading  the  inner  race,  and 
that  the  latter  is  fallaciously  assumed  to  act  as  a  wedge,  forc- 
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Fig. 15 
Plga.  13,  14  and  16.    Analyzation  of  the  Question  of  Sliding  Friction. 

ing  the  balls  at  the  bottom  apart  and  consequently  producing 
pressure  between  the  balls  at  the  top.  In  that  case  the 
space  5  must  be  smaller  than  the  ball  diameter  a.  The  rota- 
lion  of  the  inner  race,  however,  will  carry  the  balls  around 
the  bearing,  and  the  diameter  a  is  therefore  forced  through 
the  smaller  space  5.  To  do  this  the  ball  must  lift  the  inner 
race.  The  force  to  do  this  is  imparted  by  the  load  and  is 
equal  to  the  rolling  friction,  and  can,  therefore,  amount  to  but 
a  fraction  of  that  load.  We  would  then  have  the  absurd  con- 
dition of  this  smaller  force  overcoming  the  larger  original 
force.  Were  we  to  assume  that  the  inner  race  is  not  raised 
by  a  ball  in  passing,  but  that  the  ball  is  compressed  sufficiently 
to  get  through,  it  would  mean  the  absurdity  that  the  small 
force  represented  by  the  rolling  friction  would  be  sufficient 
to  deform  the  ball.  The  author  concludes  this  portion  of  his 
paper  by  the  remark  that  it  may  seem  unnecessary  to  dwell 
so  much  on  this  fallacy  of  ball  bearing  design,  but  its  sur- 
prising prevalence  seems  to  justify  the  emphasis  laid  upon 
this  phase  of  the  subject. 

[Having  given  space  to  the  theoretical  considerations  in  ball 
bearing  design  in  this  issue,  a  coming  Issue  of  Maciiinkhy 
will  contain  that  portion  of  Mr.  Hess's  paper  which  deals  with 
the  practical  side  of  the  subject — the  correct  mounting  of  ball 

bearings. — Ennou.] 

•     •     • 

It  is  stated  in  the  Brass  World  that  lead  which  contains  a 
small  quantity  of  tin  and  antimony  does  not  corrode  as  readily 
as  pure  lead.  When  exposed  to  a  dam|)  atmosphere,  the  sur- 
face will  not  turn  white  as  rapidly. 
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ERECTING  MACHINERY  FOUNDATIONS.* 

J.  A.  PBATT.t 

Machinery  foundations  are  built  usually  of  stone,  stone 
and  brick,  and  concrete.  The  principal  characteristics  of 
these  materials  are  briefly  as  follows. 

Stone  is  a  very  strong  and  durable  material,  and  has  great 
vibration-absorbing  power  but  it  is  quite  costly.  Brick  is  not 
so  durable  as  masonry,  but  it  is  cheaper  and  is  everywhere 
available.  In  a  brick  foundation,  stones  are  usually  placed 
under  the  parts  of  the  machine  which  rest  on  the  foundation. 
Good   bricks   should  have   plane   faces,   parallel,   sharp   edges. 
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Pig.  1.    Templet  for  locating  Bolts  for  a  Simple  Engine. 

and  sharp  angles;  their  texture  should  be  compact,  and  free 
from  holes.  Concrete  is  a  mixture  of  cement,  sand,  and 
broken  stone,  or  gravel.  Portland,  Rosendale,  and  Black  Dia- 
mond cements  are  used  as  the  first  ingredients;  if  Rosendale 
or  Louisville  (Black  Diamond)  cements  are  used  in  mixture, 
the  foundation  should  not  be  put  in  use  for  two  weeks  after 
It  is  completed. 

Method  of  Testinir  Cement. 
Soundness  and  setting  qualities  of  a  cement  are  important, 
and  tests  of  stock  can  be  obtained  from  the  mills.  The 
following  is  a  brief  outline  of  the  method  of  testing:  Make 
four  or  five  pats  about  2  or  3  inches  in  diameter  and  about 
%4nch  thick  at  center,  and  thin  at  the  edges.  Put  them  on 
glass  plates  for  the  tests.  The  initial  or  first  set  is  deter- 
mined when  this  pat  will  bear  a  wire  1/12-inch  diameter 
loaded  with  a  14-pound  weight.    This  should  not  take  place  in 


^j^^OPENlNG  IN  WALL 
^        ^55^^^'      Machinery, X.Y. 

S 

Fig.  2.    niustratlon  of  Method  used  for  locating  Reference  Lines.     ' 

less  than  half  an  hour.  The  final  set  is  determined  when  a 
pat  will  bear  a  wire  1/24-inch  diameter  loaded  with  a  1-pound 
weight,  which  it  should  do  in  less  than  eight  hours. 

Preparation  of  Lime  Mortar. 

Lime  mortar  is  made  by  slaking  lime  entirely  covered  with 
water,  to  keep  it  from  burning.  Make  of  1  part  lime  and 
5  parts  clean  sand,  and  mix  a  day  or  so  before  using.  If 
cement  is  used  in  the  mortar,  the  cement  should  be  thor- 
oughly mixed  with  water  and  added  just  before  using.  Lime 
cement  mortar  is  mixed  as  follows:  One  part  cement,  3  parts 
lime,  5  parts  sand. 

Pure  cement  mortar  is  used  a  great  deal  at  present  and  is 
mixed  as  follows:  One  part  cement,  3  parts  sand.  Be  sure 
to  use  this  before  initial  set  takes  place. 

Size  of  Broken  Stone. 
The  broken  stone,  or  gravel,  should  pass  through  a  2-inch 
screen  and  over  a_%-inch   screen,  and   neither  "tailings"  or 
"fines"   should  be  used   in  the   concrete.     It   is  best  to  avoid 

•  See  also  Machixeev,  January,  1903,  engineering  edition :  Shop 
Construction — 4,  Foundations ;  August,  1903,  engineering  edition : 
Concrete  Foundations ;  and  Marcli,  1907 :  Foundations  for  Maclilne 
Tools. 

t  Address :  Pratt  Institute,  Brooljlyn,  N.  Y. 


using  limestones  or  stones  of  slate  formation  in  foundation 
concrete.  A  typical  mixture  for  concrete  is  1  part  cement,  3 
parts  sand,  and  5  parts  broken  stone. 

Mixing-  Concrete. 
In  mixing,  the  broken  stone  should  be  wet  down  before 
using;  throw  sand  and  cement  on  mixing  board  first,  and 
mix  well  together  in  dry  state;  add  sufficient  water  by  sprink- 
ling, so  that  water  can  be  squeezed  from  a  ball  of  the  mix- 
ture in  the  hand.  Do  not  mix  ahead  of  needs,  as  cement  con- 
crete must  be  in  place  before  initial  set  has  taken  place. 

Preparing-  Foundation  Pit. 
Let  the  foundation  pit  be  deep  enough  to  go  below  the 
frost  line  of  the  locality.  On  the  bottom  of  this  pit  prepare 
the  foundation  bed,  by  first  going  over  the  whole  bottom 
of  the  pit  with  rammers,  and  thus  tamping  it  down.  Place  on 
this  surface  good  sized  stones  about  a  foot  apart,  and  fill  the 


Machinery,}t,Y„ 


Fig.  3.    Locating  Reference  Line  by  carrying  the  Line  through  a  -WaU. 

spaces    between    these    with    concrete    of    the    mixture    given 
above.    This  bed  may  be  from  1  foot  to  18  inches  thick. 

Construction  of  Templet. 

The  next  step  is  the  making  of  the  templet  by  which  all 
the  holding-down  bolts  are  correctly  located.  This  tem- 
plet should  be  solidly  built  of  good  pine  boards  about  1  inch 
thick,  and,  say,  1  foot  wide.  Lay  out  accurately  on  it  all  bolt 
holes  and  all  center  lines. 

Fig.  1  shows  a  templet  for  a  simple  engine.  The  edge  of 
the  board  shown  at  A  should  be  planed  straight,  as  it  is  used 
as  the  main  center  line  of  the  engine.  From  this  edge  or 
center  line  are  located  all  other  center  lines  on  the  tem- 
plet. From  the  foundation  drawing  lay  out  the  main  shaft 
center  line  D,  E,  perpendicular  to  edge  A.  Next  lay  out  the 
centers  of  all  holes  from  these  two  lines,  taking  dimensions 
from  the  drawing.    Bore  holes  about  1  inch  larger  in  diameter 
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Pig.  4.    Leveling  and  setting  the  Templet  true  to  Reference  Lines. 

than  the  foundation  bolts.  These  large  holes  will  permit  the 
use  of  pipes  as  centers  for  the  holes  when  building  the 
foundation. 

Locating-  Reference  Lines. 
The  next  step  is  the  getting  of  reference  lines  from  the 
center  line  of  the  shaft  to  which  the  engine  is  to  be  con- 
nected by  belting  or  gearing.  Figures  2,  3  and  4  will  give 
some  idea  of  the  methods  used  in  such  layouts.  Fig.  2  shows 
at  A  what  we  assume  to  be  the  old  line-shaft,  over  which 
we  drop  two  plumb-bobs.  Hang  these  so  they  will  be  about 
1  inch  from  the  floor,  and  when  they  are  perfectly  steady,  let 
them  drop,  making  a  slight  dent  on  the  floor.  Make  this 
mark  as  deep  as  required  by  the  use  of  a  scratch-awl.  Then 
stretch  a  chalked  line,  and  snap  a  line  on  the  floor,  passing 
through  these  points.  We  now  have  a  line  parallel  to  the 
line-shaft  to  which  we  must  connect.  If  some  present  installa- 
tion of  machinery  is  in  the  way   on  the  floor,  transfer  this 
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Hue  to  the  celling  overhead,  where  it  will  serve  the  purpose 
Just  as  well. 

Since  the  engine  center  lino  will  usually  be  perpendicular 
to  the  shaft  line,  we  must  establish  a  perpendicular  to  this 
line,  and  the  method  of  doinK  it  Is  shown  in  Fig.  2.  Select 
the  point  from  which  the  perpendicular  is  to  be  drawn,  which, 
of  course,  will  be  talien  at  the  position  where  the  engine 
must  llnally  line  up.  This  poJnt  C  is  taken  as  a  center,  and 
witli    any    radius — the    longer    the    better — swing    arc    M    N. 


BRACE  FIRMLY 
IN  ALL  DIRECTIONS 
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Fig.  5.    Frame  for  supporting:  Templet. 

Next  take  ilf  as  a  center  and  swing  short' arc  L,  intersecting 
M  N.  Now  from  L  as  a  center  swing  arc  0  P.  Take  0  as  a 
center  and  swing  arc  Q  R.  The  point  of  intersection  of  0  P 
and  Q  R.  and  the  selected  point  C  on  the  given  center  line, 
will  determine  the  required  perpendicular.  Notice  that  the 
radius  for  striking  the  various  arcs  is  not  changed  from  the 
start  to  the  completion  of  the  operation.  Trammels  should 
be  used  when  describing  these  arcs.  The  line  C  D  may  be 
extended  indefinitely,  so  the  engine  can  be  located  at  such  dis- 
tance from  the  shaft  line  as  conditions  of  belting  or  gearing 
require. 

A  machine  to  be  installed,  possibly,  may  be  in  another  room 
witli  a  partition  between  the  engine  shaft  and  the  shaft  to  be 
driven.  In  this  case  we  have  to  carry  the  line  through  the 
partitico.  Fig.  3  shows  the  method  followed  in  getting  the 
lines  located.  Two  stiff  wooden  uprights  are  erected  at  any 
selected  distance  from  the  wall  in  question,  and  the  line  is 
stretched  tightly  between  them. 

Assume  that  line  A  B  is  the  portion  we  have  placed  on  the 
floor,  while  the  dotted  portion  shown  on  the  farther  side  of  the 
wall  is  the  portion  we  desire  to  locate.  Set  the  two  up- 
rights or  targets  E  and  F,  and  st retell  the  line.  Adjust  the 
line  by  letting  two  plumb-bobs  hang  so  they  touch  the  line 
struck  on  the  floor.  Bring  the  target  line  E  F  so  it  will 
just  touch  the  plumb-bob  strings.  Now  the  portion  of  the 
target  line,  E  O,  is  exactly  over  the  perpendicular,  which  was 
located  as  described  in  Fig.  2.  The  portion  of  the  target  line 
G  F  now  becomes  an  extension  of  E  G,  and  by  dropping  plumb- 
bobs  as  shown  at  CD,  so  they  just  touch  this  line,  we  may 
locate  a  second  section  of  line,  either  parallel  to  A  B  or  in 
direct  continuation  of  It  on  the  farther  side  of  a  wall. 

This  line  may  be  struck  on  the  ceiling  as  well  as  on  the 
floor  if  obstructions  are  in  the  way.  It  Is  usually  extended 
through  a  convenient  window,  which  may  or  may  not  be  in 
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direct  line  with  C  D,  Fig.  2.  In  such  a  case,  we  measure  oft 
In  perpendiculars  from  the  first  line  such  a  distance  as  the 
opening  through  which  we  wish  to  pass  the  line  may  require 
(in  this  case  5  feet),  and  after  passing  the  line  through  the 
wall,  measure  back  again.  This  work  Is  Indicated  In  dotted 
lines.  Fig.  2.  All  perpendiculars  are  struck  as  directed  In 
connection  with  0  D,  Fig.  2,  using  trammel  points  and  large 
radii. 

Locatlngr  the  Templet. 
The  temi)let  should  be  slung  from  the  roof  timbers  if  they 
are  in   place,   and,   it   not,   a  good   stiff   fi-amework   of   2  x  4'a 


should  be  put  up.  A  jjortiou  of  such  a  fiame  is  shown  in 
Fig.  5,  There  should  be  one  at  each  end  of  the  foundation, 
and  they  should  permit  the  templet  being  slung  high  enough 
to  complete  all  work  without  cramping  the  masons  for  room. 

In  concrete  work  it  is  not  always  necessary  to  keep  the 
templet  in  place  till  the  foundation  is  up  to  full  height,  as 
the  setting  of  lower  layers  of  cement  will  hold  any  centers 
for  bolt  holes  firmly  in  place,  and  there  is  no  necessity  for 
a  support  at  the  top. 

After  the  templet  is  hung,  it  must  be  carefully  leveled  up, 
and  the  edge  A,  Fig.  4,  set  perfectly  true  with  the  line  B  0 
whicli  we  placed  on  the  floor  of  the  pit.  To  do  this,  drop 
plumb-bobs  over  the  edge  A,  and  move  the  templet  until 
they  are  true  with  B  C.  Now  nail  the  templet  firmly  to  the 
framework.  Next  cut  some  pieces  of  boiler  tube  long  enough 
to  reach  from  the  foundation  bed  to  6  inches  above  the  tem- 
plet, and  of   same   diameter  as   the   holes   bored   in  the  tem- 
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Tie  7.    Appearance  of  Pocket  Covers  in  Place. 

plet.  Slip  these  tubes  through  the  holes  and  set  them  plumb. 
As  each  tube  Is  set,  build  a.  little  wall  of  cement  around  the 
lower  end  to  keep  it  in  place.  See  tubes  at  E.  etc..  in  Fig.  4. 
The  foundation  should  be  larger  at  the  top  than  the  base  of 
the  machine  for  which  it  is  built.  The  "batter,"  or  inclination 
of  the  sides  from  the  vertical,  should  be  from  1%  to  3  inches 
per  foot.     See  Fig.  8. 

Locating  the  Bolt-head  Pockets. 
Now  lay  out  the  form  of  the  foundation  on  the  base  as 
shown  in  Fig.  6.  The  various  pockets  are  shown  at  A,  B  and 
C.  These  pockets  usually  should  be  placed  in  a  foundation  for 
convenience  in  tightening  up  the  bolts.  In  small  work,  how- 
ever, the  bolts  are  often  set  in  the  templet  (instead  of 
using  tubes  and  masonry  built  around  them)  leaving  them 
solid  in  foundation.  In  such  cases  pockets  are  not  needed. 
Pockets  should  be  high  enough  to  permit  the  bolts  being 
dropped  below  the  upper  surface  of  the  foundation  while 
placing   the   machine.     The   pockets   should  be   covered   with 
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Fig:.  8.    Foundation  with  Cap  Stones  In  Place. 

a  stone  or  iron  slab  as  Indicated  In  Fig.  7.  In  placing  these 
stones,  slide  the  boiler  tubes  up  through  the  templet  and  set 
the  covers  so  the  tubes  can  be  freely  turned  when  held  by 
the  templet  and  cement  guide  on  foundation  bed. 

Lievelingr  Cap  StoneS. 

The  feet  of  the  machine  should  rest  on  stone  slabs  about  8 
Inches  thick.  All  brick  or  stone  used  should  be  wet  down 
before  placing,  unless  the  weather  is  freezing.  In  which  case 
mortar  may  be  mixed  with  hot  water  and  the  work  pro- 
tected with  boards  at  night. 

Fig.  8  shows  a  foundation  with  the  cap  stones  In  place. 
Be  very  careful  that  all  cap  stones  are  set  level,  and  all  In 
the  same  plane  or  parallel  planes. 

Fig.  9  shows  the  method  of  leveling  stones  with  each 
other  by  use  of  a  pair  of  cast  iron  cubes,  straight-edge  and 
spirit  level.  Level  the  stone  which  Is  placed  at  the  highest 
part  of  the  foundation  first.  After  setting  the  cap  stones,  the 
foundation  is  complete.  Then  transfer  the  center  line  from 
the  foundation  base  to  Its  top  face,  and  It  Is  ready  tor  tho 
machine. 
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Advantages  of  Concrete  for  Foundations  and  Method  of 
Construction. 

Concrete  makes  an  ideal  foundation  material,  since,  when 
it  Is  set  it  becomes  practically  one  solid  piece.  The  method 
of  construction  is  much  different  from  putting  up  a  masonry 
foundation,  and  much  less  expensive.  The  bed  is  prepared  and 
the  templet  is  carefully  set  to  center  line  as  described  be- 
fore. All  concrete  work  is  molded  in  forms.  The  timber 
for  these  forms  should  be  about  1  inch  thick,  dressed  on  one 
side  for  the  purpose  of  getting  a  smooth  surface  on  the 
work,  and  braced  about  every  2Vi>  feet.  Fig,  10  shows  a 
foundation  form  set  up  and  braced  for  filling.  Two  methods 
of  external  bracing  are  shown.  At  A  the  braces  are  carried 
horizontally  to  the  side  of  the  excavation;  at  B  a  piece  of 
timber  is  firmly  set  in  the  ground,  outside  the  base,  and  all 
bracing  brought  to  it.  The  inside  of  the  form  should  be 
braced  about  every  foot  in  height;  the  upper  brace  of  one 
of  these  sections  is  shown  at  C.  Such  braces  are  placed  in- 
side for  the  entire  height  of  the  foundation,  spaced  as  just 
mentioned.  As  the  concrete  is  put  in  place  the  braces  are 
removed. 

The  form  should  be  carefully  placed  to  the  layout  of  the 
foundation,  and  pocket  molds  set.   Fig.  11  shows  a  pocket  mold 
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Fig.  9.    Method  of  leveling  Stones  with  each  other. 

and  Fig.  12  a  top  view  of  the  form  set  ready  for  filling.  The 
pocket  molds  are  simply  wooden  boxes  of  the  same  outside 
dimensions  as  the  pocket  is  required  inside,  and  finished 
smooth.  These  molds  should  be  soaked  in  water  2  or  3  hours 
before  using  to  prevent  their  swelling  and  sticking  in  the 
concrete.  They  may  be  nailed  to  the  main  mold,  or  wires 
may  be  fixed  to  them,  which  pass  through  the  main  mold,  and 
tightened  by  means  of  wedges  in  a  manner  similar  to  that 
used  by  a  niolder  in  holding  suspended  cores.  These  pockets 
must  be  firmly  fixed  in  place. 

The  next  step  is  filling  the  form.  Do  not  use  concrete  that 
has  stood  mixed  much  over  20  minutes.  Ram  with  rammers 
weighing  about  1  pound  per  square  inch  of  face  area,  and  ram 
until  water  just  shows  at  the  surface.  Put  down  in  layers 
about  6  inches  thick,  and  work  down  next  to  forms  with  a 
shovel  to  get  a  smooth  surface.  The  foundation  may  be  filled 
with  good  sized  stones,  about  the  size  of  a  man's  head,  about 
1  foot  apart  and  at  no  place  less  than  1  foot  from  foundation 
surfaces.     Wet   these   stones  before   laying.     It   the   work   is 
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Fig.  lO.    Foundation  Form  set  up  and  braced  for  Filling. 

Stopped  at  night,  make  grooves  in  the  surface,  and  when 
s1:arting  next  morning  sprinkle  and  dust  over  with  dry 
cement. 

As  soon  as  the  cement  has  set,  strip  off  the  forms,  as  it  is 
much  easier  to  patch  when  cement  is  somewhat  green. 

Foundation  work  is  sometimes  "slushed"  instead  of  being 
rammed.  In  this  case,  the  concrete  is  mixed  just  wet  enough 
so  it  cannot  be  piled  up.  The  concrete  is  then  dumped  into 
molds,  and  worked  in  them  to  prevent  air  bubbles.  The  first 
method  gives  a  more  homogeneous  structure,  as  there  is  no 
chance  for  the  broken  stone  to  settle.     Turn  the  pipes  occa- 


sionally as  the  foundation  goes  up.  to  prevent  their  becoming 
set.  if  they  are  to  be  removed.  Sometimes  they  are  left  in 
the  foundation  as  a  sort  of  lining  to  the  foundation  bolt  holes. 
When  the  machine  is  set  approximately  true,  the  space  around 


3Iachinery.N'Y. 


Fig.  11.    Pocket  Mold. 

the  foundation  bolts  may  be  filled  with  liquid  cement,  lead,  or 

melted  sulphur. 

*     *     * 

An  Austrian  journal,  Technische  Newerungen,  has  published 
some  computations,  taken,  it  states,  from  an  English  source, 
which  give  an  idea  about  the  cost  of  our  inventive  age.  Not 
counting  trade-marks,  copyrights  or  registration  of  labels, 
there  have  been  3,500,000  applications  for  patents  since  the 
patent  system  was  inaugurated,  and  about  2,500,000  of  the 
applicants  have  been  granted  letters  of  patent,  the  United 
States  having  granted  almost  one-half  of  these,  or  about  1,000,- 
000.  The  government  fees  for  this  alone  have  amounted  to 
about  $180,000,000.  This,  however,  is  only  small  part  of  the 
expense  incurred  for  patents.  Solicitor's  fees  and  the  expense 
incidental  to  maintaining  the  granted  patents  may  be  esti- 
mated to  at  least  $1,100,000,000.  A  conservative  estimate 
places  the  total  cost  of  litigation  for  protecting  patents  to 
$1,700,000,000,    and   the    promoters'    rake-off   to    $1,200,000,000. 
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Machinery's.  7. 
Fig.  12.    Top  View  of  Forra  ready  for  FilUng. 

The  total  cost  of  development  has  been  estimated  at  more  than 
$6,000,000,000,  so  that  the  grand  total  of  all  these  various 
items,  all  incidental  to  patenting  and  exploiting  patents, 
is  about  $10,200,000,000,  and  with  a  reasonable  interest  for 
an  average  of  thirty  years,  the  total  cost  to  the  world  for  its 
patented  inventions  should  be  placed  at  about  $30,000,000,000. 
Now,  the  main  question  is  if  individual  inventors,  for  the 
protection  of  whom  we  must  consider  that  many  of  these 
charges  have  been  paid,  actually  were  benefited  to  any  amount 
in  the  least  proportionate  to  the  stupendous  sums  expended. 


The  Northern  Pacific  Railway  Co.  has  recently  built  a  novel 
roundhouse  at  Dilworth,  Minn.  This  roundhouse  contains  44 
stalls,  having  pits  so  arranged  that  the  ashes  from  the  engines 
can  be  dumped  into  them,  thus  avoiding  the  delay  which  is 
often  caused  by  sending  the  engines  to  an  outside  ash  pit. 
There  is  a  depression  in  each  roundhouse  pit,  which  contains 
perforated  pans  for  receiving  the  ashes.  These  pans,  which 
are  about  72  by  30  inches,  are  submerged  in  water  for  the 
purpose  of  cooling  the  ashes.  There  are  two  pans  in  each  pit 
so  that  two  engines  can  use  the  pit  before  the  ashes  need  to 
be  removed.  The  pans,  when  filled,  are  lifted  by  an  electric 
hoist  which  travels  on  an  overhead  track,  and  carried  to  a 
cinder  shed  where  the  ashes  are  dumped  from  the  pans  into 
cars.  This  arrangement  will  make  it  possible  to  clean  and 
bank  the  fire  without  delay,  which  will  mean  a  saving  in 
coal,  and  a  reduction  of  the  terminal  expenses. 
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NEW  SHOP  OF  J.  E.  SNYDER  &  SON. 

H.  P.  KAIRFIELD." 

Since  1892,  and  up  to  recent  date,  the  shop  of  J.  E.  Snyder 
&  Son  was  located  In  a  large  power  building  on  Beacon 
St.,  Worcester,  Mass.  Owing  to  a  steady  Increase  of  busi- 
ness, wliiih  made  the  old  quarters  too  small,  and  because  of 
a  wish  for  more  convenient  and  better  lighted  shop  condi- 
tions, the  company  has  built  and  moved  into  the  building 
shown  by  the  accompanying  photographs.  The  new  shop  is 
located  at  the   intersection  of   Parlvor  and   nowoy   Sts.,   con- 


Fig.  1.    view  from  the  North. 
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Pig.  3,     Shipping  Floor  and  Erecting  Department. 


Fig.  6.  JGrinding,  Boring  and  Heavy  Turning,  also  Tool-room  in  Middle  Distance. 

venicnt  to  car  lines  running  to  all  parts  of  the  city  and  to 
the  union  station. 

In  selecting  this  location,  attention  was  paid  to  the  needs 
of  the  workmen,  and  the  reader  will  note  that  the  shop  is 
surrounded  by  residences,  making  It  an  easy  matter  for  the 
workmen  to  secure  a  home  within  an  easy  walking  distance 
of  his  employment.  This  is  a  feature  too  little  thought  of 
by  some  firms  when  choosing  a  site  for  a  now  works.  Tlio 
construction   Is  of  concrete   blocks,   giving  a   building  which 

•  .\<ldrcB8 :    Worcester  Polytechnic  Instltuto,  WoropstiM-,  Mass. 


is  not  only  subsluiitial  for  its  purposes,  hut  pleasing  In  appear- 
ance, an  essential  point  when  It  Is  remembered  that  the 
location  is  residential.  Special  attention  was  paid  to  uni- 
form' lighting,  and  Figs.  1  and  2  demonstrate  the  means 
employed,  the  walls  consisting  largely  of  windows,  and  the 
central  area  of  the  roof  of  glass  monitors. 

The  views  showing  interiors  also  show  the  method  of 
lighting.  There  are  four  bays  from  north  to  south,  those 
on  either  side  receiving  liglit  from  the  wall  windows,  while 
the  two  central  ones  are  lishted  by  the  roof  monitors. 

The  shop  is  so  well  lighted,   that  when  taking  the  interior 


Fig,  e.     Planers  as  soon  from  Erecting  Floor. 

photographs  shown,  no  difference  in  the  time  of  exposure  was 
found  necessary,  and  the  writer  has  never  before  found  this 
to  be  true. 

Fig.  3  Is  a  view  taken  near  the  shipping  door  at  the  north 
end  of  the  building,  and  shows  the  erecting  bay  with  a  por- 
tion of  the  shipping  floor.  The  offices  and  drafting  rooms 
are  located  at  the  right  of  this  view. 

I'Mg.  4  is  taken  from  the  north  end  near  the  offices,  and 
shows  the  gear  cutters,  niillliig  niachluos.  and  lighter  lathes, 
and  looks  out  toward   tlic  selliiigiip   lloor. 
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In  Fig.  5  is  shown  the  grinding,  boring,  and  heavy  turning 
machines,  and  in  the  middle  distance  the  wire  netting  sur- 
rounding the  tool  room  can  be  seen.  A  view  of  the  planers 
from  the  setting-up  floor  is  shown  in  Fig.  6. 

About  1882,  Mr.  J.  E.  Snyder  first  began  to  manufacture,  in 
a  small  way,  the  drilling  machines  for  which  he  has  since 
become  so  well  known.  Then  the  firm  name  was  Currier  & 
Snyder,  and  the  shop  was  located  on  Central  St.  In  1884,  the 
firm  removed  to  Hermon  St.,  and  in  1892  to  Beacon  St.  Mr. 
Snyder  bought  out  Mr.  Currier's  interests  in  1894,  and  his 
son  entering  the  business  with  him  in  1902,  the  present  firm 
name  of  J.  E.  Snyder  &  Son  was  adopted. 

Like  many  machine  tool  builders,  they  have  deemed  it 
best  to  concentrate  their  efforts  in  manufacturing  a  single, 
straight  line  of  machines,  namely,  drilling  machines  in  all 
sizes  from  small  lever  machines  to  those  of  the  largest  back- 
geared  drive  and  geared  feed  machines.  These  are  built  in 
lots  of  forty,  sixty,  eighty  and  one  hundred,  according  to  size. 
Their  products  go  to  all  parts  of  the  world,  and  foreign 
orders  are  now  booked  for  months  ahead.  At  the  present 
writing  the  company  has  about  sixty  machinists  in  its  em- 
ploy, having  very  recently  moved  into  its  new  quarters. 

*     *     « 

THE  BURGLAR  AND  THE  SAFE  MAKER. 

GEORGE  P.  PEARCE.' 

The  fight  between  the  burglar  and  the  safe  maker  is  very 
similar  to  the  fight  between  the  armor  plate  manufacturer 
and  the  gun  builder.  First  one  Is  ahead,  and  then  the  other. 
The  only  difference  is  that  the  safe  maker  has  never  been  far 
enough  ahead  to  make  himself  prominent.  The  burglar  is 
very  enterprising  in  his  bad  way,  for  he  was  among  the  first 
to  use  the  electric  current  for  burning  holes  in  a  plate.  He 
took  advantage  of  "Thermit,"  and  now,  according  to  October 
Machinery,  he  is  getting  quite  handy  with  the  oxy-acetylene 
blow  pipe.  Any  attempt  to  discourage  him  with  ethyldichlor- 
acetate  fumes,  or  other  noxious  or  dangerous  vapors,  as  sug- 
gested, would  surely  be  a  failure,  for  a  modern  safety  helmet 
would  enable  him  to  attend  to  his  business  without  much  in- 
convenience. The  following  is  a  description  of  an  attachment 
for  protecting  safes,  which  in  my  opinion  would  possibly  check 
successful  attempts  at  burglarizing  for  some  time  at  any  rate. 

Let  an  electric  contact  device  be  made  along  the  lines  sug- 
gested in  Fig.  1.  The  top  plate  A  being  a  sheet  of  thin 
springy  brass,  and  the  frame  B  a  casting.  The  coil  C  is  a 
resistance,  the  contacts  D  and  E  are  of  platinum,  and  the 
connections  are  as  shown.  In  assembling,  the  plate  A  should 
be  slightly  sprung  out,  as  shown,  so  as  to  cause  a  good  con- 
tact between  D  and  E,  and  then  the  whole  box  hermetically 
sealed.     This  device  would  be  suspended  inside  the  safe,  the 
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Device  for  making  a  Safe  Burglar  proof 

Wires  brought  out  through  air-tight  joints  and  connected  to 
the  alarm,  shown  diagrammatically  in  Fig.  2,  which  could  be 
placed  in  any  desired  location.  In  operation,  the  safe  would 
be  closed  as  usual,  and  the  current  switched  on.  This  would 
cause  a  large  current  to  flow  through  the  contacts  0  and  E. 
and  the  electro-magnets  G  and  H.  This  current  would  cause 
a  to  attract  J,  closing  contact  K  and  thus  throwing  in  circuit 
the  auxiliary  current  and  ringing  the  alarm.  Next  it  would 
be  necessary  to  obtain  a  partial  vacuum  in  the  safe  by  means 
of  a  small  pump.  This  would  cause  the  air  confined  in  the 
contact  device  to  push  the  spring  surface  A  outward,  thus 
breaking  the  contact  between  D  and  E.  The  current  will  still 
be  able  to  flow  through  the  resistance  coil  C,  but  it  will  be 
greatly  weakened,  and  the  electro-magnet  G  will  not  be  pow- 
erful enough  to  hold  J,  which  will  fall  and  catch  on  step  I. 

•  Address :  384  Prospect  Ave.,  Buffalo,  N.  Y. 


Magnet  H  will  still  be  magnetized  enough  to  just  overcome 
the  tension  of  the  spring  L  and  thus  keep  I  in  position;  thus 
contact  at  K  will  be  broken,  and  the  alarm  will  cease  to  sound. 
The  partial  vacuum  will  also  cause  the  door  to  be  tightly 
drawn  against  the  rubber  packing  and  thus  prevent  leakage. 
Now  as  soon  as  a  burglar  makes  a  hole  in  the  safe,  the  air 
will  rush  in,  and  spring  plate  A  will  return  to  its  first  posi- 
tion and  close  the  short  circuit.  The  extra  current  will  mag- 
netize G  to  a  greater  extent  and  cause  it  to  pick  up  J,  closing 
its  contact  with  K,  and  operating  the  alarm.  Should  the  bur- 
glar cut  the  wires,  the  magnet  H  would  lose  its  magnetism, 
and  /  would  be  drawn  back  by  the  spring  L.  allowing  J  to  fall 
and  make  contact  with  K',  thus  again  operating  the  alarm.  A 
resistance  could  not  be  inserted  between  the  line  wires  to 
balance  the  resistance  coil  C  while  the  wires  were  cut,  be- 
cause the  resistance  of  C  would  be  unknown.  If  the  new  re- 
sistance was  too  great,  or  too  small,  it  would  either  cause  the 
magnet  G  to  lift  J  and  ring  alarm  through  the  contact  K,  or 
it  would  decrease  the  power  of  magnet  H,  which  could  not 
then  overbalance  the  spring  L,  which  would  pull  /  back  and  let 
/  fall  and  close  the  contact  K',  and  again  ring  the  alarm. 
Any  attempt  at  testing  the  wires  would  also  disturb  the  bal- 
ance in  the  alarm  box  and  cause  the  signal  to  be  given,  and 
thus  it  would  certainly  be  a  difficult  matter  to  get  the  valu- 
ables without  sounding  the  alarm. 

*     «     « 

TURNIN6  A  76-INCH  PULLEY  ON  A  60-INCH 
BORING  MILL. 

R.  C.  PORTER.* 

The  accompanying  half-tone  shows  the  manner  in  which  a 
76-inch  pulley  was  successfully  finished  at  the  shops  of  the 
California  Iron  Works  Co.,  Eureka,  Cal.  The  shops  in  ques- 
tion are  not  equipped  with  lathes  or  other  turning  machinery 
to  finish  work  of  a  larger  diameter  than  60  inches,  as  the 
ordinary  run  of  work  in  this  shop  does  not  call  for  machinery 
of  larger  sizes.  A  case  came  up,  however,  in  which  a  pulley 
76  inches  in  diameter  and  21  Inches  wide  was  required  to  be 
turned.  After  some  meditation,  it  was  concluded  that  by 
rigging  a  60-inch  Colburn  boring  mill  as  shown  in  the  cut  and 
as  described  below,  it  was  possible  to  finish  the  pulley  on 
this  machine.  In  the  first  place,  the  casting  shed  was 
searched  for  some  old  6-inch  post  boxes,  which  were  then 
planed  on  the  back  and  bolted  to  the  cross  rail  of  the  boring 
mill.  In  order  to  enable  these  boxes  to  be  used  for  the  same 
kind  of  work  in  future  jobs,  dowel  pins  were  also  provided, 
so  that  the  boxes  could  be  located  in  exactly  the  same  posi- 
tion if  wanted  for  use  again.  These  boxes  were,  of  course, 
not  as  yet  babbitted.  A  piece  of  6-inch  shafting  was  now 
turned  on  one  end  to  fit  the  hole  of  the  pulley,  which  had 
previously  been  finished  to  size  in  a  radial  drill  press,  and 
key  seated.  The  other  end  of  the  shafting  was  turned  to  fit 
the  center  hole  in  the  face-plate  or  table  of  the  boring  mill. 
The  length  of  the  shafting,  of  course,  had  to  be  made  such 
that  when  the  pulley  was  placed  on  its  upper  end,  and  the 
lower  end  fitted  into  the  table,  the  shaft  would  reach  fully 
through  the  hub  of  the  pulley,  so  as  to  give  a  satisfactory 
bearing.  An  extra  heavy  piece  of  pipe  flange  was  then  keyed 
to  the  lower  end,  and  faced  true  with  the  shaft,  after  which 
the  arbor  was  erected  on  the  mill,  the  flange  bolted  to  the 
table,  and  the  shaft  located  in  the  center  by  means  of  placing 
the  end  to  fit  the  center  hole  in  place  in  the  table.  The 
machine  was  then  started,  and  the  arbor  was  trued  up  until  it 
was  running  perfectly  correct  for  its  whole  length.  The  boxes 
bolted  to  the  cross-rail  were  then  babbitted,  so  as  to  give  an 
upper  bearing  to  the  shaft.  As  in  this  case  it  was  necessary 
to  feed  the  tools  upward  instead  of  down,  the  tool-holder 
heads  were  detached  from  the  machine  and  reversed,  the  left- 
hand  head  being  put  on  the  right-hand  side  and  vice  versa. 
The  pulley  was  then  hoisted  in  place  by  a  crane,  and  was 
keyed  firmly  to  the  upper  end  of  the  arbor.  Tool-holding  bars 
were  now  placed  in  the  heads,  one  on  each  side  of  the  pulley, 
one  taking  a  roughing  and  the  other  a  finishing  cut.  On 
account  of  the  width  of  the  pulley  it  was  not  possible  to  finish 
the  whole  face  at  one  setting,  and,  therefore,  when  one-half 
of  the  pulley  was  turned,  it  was  reversed  and  the  other  half 
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liiiislii'd.  The  face  was  ci-owiicd  Ihe  same  as  any  oriliiiary 
pulley.  Novo  steel  was  used  In  the  tool-holding  bars  or  cut- 
ting tools,  and  a. feed  of  0.043  inch,  and  a  'A-lnch  depth  ot 
cut  for  the  roughing  cut  was  used.  In  order  to  prevent  the 
•chips  from  falling  down  into  the  tool-holder  heads  and  injuring 


View  ahoi??ing  the  Way  in  w  hi._ii  tt 


attached  to  the  Bonne  MiU. 


the  ways,  burlap  was  thrown  over  the  heads  and  the  guides. 
This  arrangement  worked  very  satisfactorily,  so  much  so,  in 
fact,  that  it  was  concluded  to  finish  two  9G-inch  diameter  by 
10-inch  face  band  mill-wheels  in  the  same  manner. 


AN  OLD-TIME  APPRENTICESHIP. 

BACK-NUMBER  APPRENTICE. 

The  apprentice  who  starts  in  nowadays  to  learn  the  great- 
est of  all  trades  (though  by  no  means  the  best  paid),  the 
machinists'  trade,  has  a  much  easier  time  in  a  great  many 
respects,  than  he  would  have  had  fifteen  or  twenty  years  ago. 
Now  he  worlds  so  many  weelis,  or  months,  on  various 
machines,  and  so  many  more  at  the  bench,  or  on  the  floor, 
and  passes  through  a  regular  course,  often  having  a  special 
foreman  to  look  after  him,  and  see  that  he  learns  all  that  he 
should  in  each  branch. 

They  used  to  start  us  snagging  castings,  cutting  bolts,  and 
sweeping  up  the  shop.  Happy  were  we,  when  the  boss  came 
around  and  told  us  to  help  some  one  do  a  little  repair  job 
over  in  the  mill,  or  out  in  the  yard  somewhere.  The  erecting 
floor,  so  called,  was  a  space  between  the  drill-press  and  the 
wood  planer,  in  the  "wood  butcher's"  end  of  the  shop,  and 
directly  in  the  passage  to  the  blacksmith  shop  and  the  pattern 
shop.  Here  were  brought  pumps,  engines,  water-wheels,  or 
anything  else  that  couldn't  be  repaired  where  it  stood,  and  the 
apprentices,  sometimes  assisted  by  some  superannuated  pen- 
sioner, would  scrape  off  the  accumulations  of  grease  and  dirt, 
while  some  ot  the  handy-mnn,  who  did  anything,  and  every- 
thing, would  lake  it  apart  and  stack  up  the  pieces  in  some 
out    (if    the    way   corner,    until    I  hey    were    needed.     Here    the 


"cubs"  reveled  In  dirt,  hoinng  that  they  might  get  a  chance 
to  bore  out  a  bushing,  or  plane  up  a  pillow-block  cap,  or  do 
any  other  little  job  that  called  for  a  "pretty  fine  fit,"  or  a 
"light  drive,"  as  the  case  might  be.  One  man  in  the  shop  had 
worked  "down  country,"  and  was  used  to  seeing  men  who 
used  micrometers  every  day,  but  to  us,  they  were  a  useless 
extravagance,  and  if  anyljody  had  attempted  to  use  one,  he 
would  have  been  considered  as  putting  on  airs.  How  we  did 
look  up  to  a  man  who  could  take  his  calipers  over  to  the  mill 
and  caliper  a  shaft,  and  then  come  back  and  bore  out  a  gear 
to  fit  "just  right,"  without  any  worry  or  fussing.  We  would 
stand  beside  his  lathe,  when  the  boss  was  out,  and  watch  the 
boring  tool  chattering  its  way  through  the  pulley,  or  gear, 
while  he  leaned  carelessly  against  the  ways,  and  explained 
that  he  always  set  his  inside  calipers  just  a  "feel"  to  his  out- 
side calipers,  and  of  course  couldn't  make  a  mistake. 

I  recall  an  experience  of  my  own  which  may  be  of  Interest. 
I  was  told  to  turn  the  bolts  for  a  flange  coupling,  and  make 
them  a  light  driving  fit,  and,  of  course,  I  wanted  to  make  a 
record,  so  I  rushed  the  job  along  until  the  bolts  became 
heated.  They  were  finished,  and  driven  into  the  coupling 
while  in  this  condition,  and  after  a  while  the  boss  came 
around  to  inspect  the  job.  In  the  meantime  the  bolts  had 
become  cool,  and  the  boss  was  able  to  drive  them  out  with 
his  hand.  I  learned  more  about  the  expansion  and  contraction 
of  metals  from  this  simple  experience,  than  a  year's  study  of 
physics  would  have  taught  me. 

The  variety  of  work  that  we  had  was  not  as  great  as  it  is 
in  a  job  shop,  but  it  was  varied  enough  to  keep  it  from  being 
monotonous.  Once  there  was  some  difficulty  with  one  of  the 
Westinghouse  single-acting  vertical  engines,  which  made  it 
necessary  to  send  an  expert  up  from  Pittsburg  to  investigate. 
The  engine  had  to  be  rigged  up  so  that  indicator  cards  might 
be  taken,  and  I  had  the  pleasure  of  helping  on  the  job.  The 
expert,  a  gray-bearded,  white-haired  old  man,  seemed  to  me  to 
be  the  smartest  man  I  had  ever  seen.  He  would  take  a  card, 
and  then  taking  it  off  the  drum,  would  study  the,  to-me-mean- 
ingless  curve,  and  nod  his  head  wisely,  and  mutter  something 
about  the  valves  or  eccentric.  At  any  rate,  he  located  the 
trouble,  and  repaired  it,  or  had  us  do  it,  and  sent  in  a  nice 
little  bill,  I  suppose.  It  was  whispered  around  that  he  got 
five  dollars  a  day,  and  expenses,  for  his  services,  which  looked 
mighty  big  to  an  apprentice  getting  seventy-five  cents  a  day, 
and  paying  his  own  expenses  at  that. 

My  experience  after  going  into  a  railroad  shop  was  some- 
what different.  Not  having  served  my  time,  I  was  considered 
an  apprentice  still,  and  as  the  other  apprentices  didn't  know 
that  I  had  had  any  shop  work  at  all,  I  was  the  object  of  many 
remarks,  when  the  boss  put  me  on  a  bolt  lathe.  When  I 
passed  over  several  others  and  got  this  job,  there  was  a  good 
deal  of  feeling,  which  gradually  disappeared  when  they  found 
that  I  could  turn  bolts  to  fit,  without  filing  off  the  last  1/64 
inch,  as  seemed  to  be  the  custom.  Sometimes  I  was  given  a 
planer  job,  which  was  rated  as  a  "snap,"  because  I  could  sit 
and  watch  the  machine  run,  and  no  one  came  along  and  told 
me  to  take  a  heavier  cut.  Work  on  the  pits  was  harder  and 
more  disagreeable,  but  the  apprentices  all  got  their  share  of 
it.  That  branch  of  the  worn  was  managed  a  little  better  as 
regards  supervision,  as  each  pit  was  in  charge  of  a  gang  boss, 
and  there  was  considerable  rivalry  between  them,  to  see  who 
could  turn  out  the  most  engines;  so  they  would  show  the 
apprentices  the  best  way  to  do  things. 

Things  are  much  better  in  connection  with  railroad  work 
now,  and  railroad  shops  are  rapidly  being  put  on  a  commercial 
basis;  and  It  is  to  be  hoped  that  some  adjustment  of  the 
apprenticeship  problem  will  be  reached,  which  will  put  rail- 
road apprentices  on  a  footing  approaching  that  in  the  best 
manufacturing  shops. 


Do  not  lose  heart  and  get  discouraged.  Your  success  does 
not  He  in  the  hands  of  others,  but  In  your  own.  Do  not  think 
that  the  world  is  down  on  you  or  that,  because  you  merely 
work  hard,  you  should  succeed.  The  man  who  works  hard 
building  ice  ponds  in  Florida  or  planting  orange  groves  in 
Maine  is  not  entitled  to  victory. — William  F.  Forbes,  in  Stev- 
ens Institute  Indicator. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


MAKING  SPRING  COLLETS. 
Spring  collets  are  now  used  in  nearly  all  shops,  and  there 
are  many  varieties,  depending  on  the  work  they  are  required 
to  hold,  and  the  machine  in  which  they  are  used.  I  will 
describe  how  three  kinds  that  are  used  at  our  shop  are  made. 
The  one  illustrated  in  Fig.  1  is  the  smallest,  and  this  collet 
is  used  on  a  small  nut  machine,  while  drilling,  facing  and 
tapping  small  solid  cast  brass  nuts.  This  collet  is  closed  on 
the  work  by  being  thrust  forward  into  a  taper  collar.     The 
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Figs.  1  and  2.    Showing  CoUets  of  the  Push-in  and  Draw-in  Types. 

collet  is  made  heavier  at  A,  because  the  plunger  strikes  it 
there,  and  also  because  it  will  keep  its  shape  better  while 
being  tempered  or  case-hardened.  The  collet  has  three  slots, 
1/16  inch  wide,  which  allow  quite  a  little  spring.  These 
collets  are  now  made  of  machine  steel.  They  were  formerly 
made  of  tool  steel,  but  it  was  found  that  by  using  machine 
steel  the  original  cost  was  much  less,  and  the  wearing  quali- 
ties were  very  much  better.  Tool  steel  crystallizes  from  con- 
stant springing,  and  owing  to  their  shape,  the  collets  were 
frequently  broken  in  tempering. 

To  make  the  collet,  a  piece  of  machine  steel  just  a  trifle 
larger  than  the  finished  collet  is  chucked,  and  the  end  A 
faced.  The  smallest  size  hole  of  the  collet  is  bored  clear 
through,  and  the  large  hole  is  bored  as  deep  as  the  head  C. 
The  piece  is  then  put  on  a  mandrel,  which  only  fits  into  the 


Fig.  3.     Method  of  broaching  a  Collet  in  a  Lathe. 

collet  as  far  as  the  head  C,  and  the  other  end  is  faced.  The 
parts  A  and  B  are  turned,  and  then  the  compound  rest  is  set, 
and  the  head  C  is  turned  to  the  required  taper.  The  steady- 
rest  is  now  placed  on  the  lathe,  and  adjusted  to  the  work  just 
back  of  the  head  C,  as  shown  in  Fig.  3.  A  hole  is  then  bored, 
the  diameter  of  which  is  equal  to  the  short  diameter  of  the 
hexagon  nut  which  the  collet  is  to  hold,  and  the  depth  about 
3/64  inch  less  than  the  length  of  the  nut.  At  the  bottom  of 
this  hole  a  narrow  recess  is  cut.  The  diameter  of  this  recess 
should  be  a  little  more  than  the  distance  across  the  corners 
of  the  nut  to  allow  the  broaching  tool  to  cut  through.  The 
broaching  is  done  in  the  lathe,  and  when  this  is  being  done, 
it  will  be  necessary  to  rotate  the  lathe  through  one-sixth  of  a 
revolution,  as  a  hexagon  is  to  be  formed.  This  can  be  done 
by  laying  off  six  equal  spaces  on  the  face-plate,  and  measur- 
ing with  a  pointer  from  some  fixed  point  on  the  bed  to  the 
spaces;  but  if  the  number  of  teeth  on  the  large  gear  is 
right,  this  will  not  be  necessary.  For  example,  the  gear 
shown   in   Fig.  3  has  seventy-eight  teeth.     These  are  divided 


into  six  equal  divisions,  or  every  thirteenth  tooth  is  marked 
A  steel  stop,  which  rests  on  the  bed  of  the  lathe,  is  made 
to  engage  with  these  marked  teeth,  and  in  this  way  the  neces- 
sary divisions  are  obtained.  The  broaching  tool  is  shown  at 
D.  The  broaching  is  done  by  moving  the  carriage  back  and 
forth  by  hand.  Several  cuts  are  taken,  then  the  work  is 
rotated  through  one-sixth  of  a  revolution,  and  the  operation 
is  repeated.  This  is  continued  until  the  hexagon  is  nearly  to 
the  required  size.  The  tool  is  then  set  to  make  the  hexagon 
the  finish  size,  and  the  six  cuts  taken  without  moving  the 
tool.  The  back  gear  should  be  in  when  doing  this  work,  in 
order  to  steady  the  spindle.  We  formerly  laid  out  these 
hexagons,  and  cut  them  in  the  shaper,  but  it  is  very  much 
better  to  broach  them,  using  the  lathe.  After  the  hole  is 
broached  out,  three  %;-inch  holes  D  (see  Fig.  1)  are  drilled. 
These  holes  are  spaced  so  as  to  be  in  line  with  every  other 
corner  of  the  hexagon.     The  collet  is  now  driven  on  a  man- 


Pig.  4.     Collets  of  Various  Sizes  and  Broaching  Tools  used  in  making  them. 

drel,  and  the  slots  E  cut.  This  is  done  on  the  milling 
machine,  a  1/16-inch  slitting  saw  being  used.  After  the  collet 
is  slotted,  the  burrs  are  filed  off,  and  it  is  ready  to  be  case- 
hardened.  Pieces  are  then  inserted  in  the  slots  to  spread 
them  open,  and  they  are  case-hardened  while  in  this  position, 
which  permits  the  work  to  be  inserted  easily. 

The  collet  shown  in  Fig.  2  has  an  internal  thread  at  M, 
and  it  is  screwed  onto  the  plunger  or  quill.  This  collet  is 
closed  by  being  pulled  into  a  taper  collar.  It  is  used  for  hold- 
ing round  and  hexagon  bars,  brass  fittings,  etc.  This  collet 
has  three  holes  drilled  into  its  face,  and  a  wrench  having 
three  pins  which  fit  into  these  holes,  is  used  when  screwing 
the  collet  onto  the  quill. 

The"  collet  shown  in  Fig.  5  also  has  an  internal  thread, 
and  it  is  much  heavier  than  the  other  two.  It  has  four 
Vs-inch  slots,  which  allow  it  to  spring,  and  there  are  four 
grooves  cut  into  it,  which  engage  with  keys,  making  a  positive 
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Fig.  5.    Large  CoUet  of  the  Dra-w-in  Type. 

drive.  The  collet  is  opened  and  closed  by  compressed  air,  and 
it  is  used  for  holding  compression  cock  stems,  and  similar 
pieces,  while  they  are  being  box-tooled  and  chased  with  a  die. 
An  S-pitch,  square  thread  is  cut  on  the  stems  referred  to, 
which  shows  how  well  this  collet  holds  the  work.  That  part 
of  the  collet  which  comes  into  contact  with  the  work,  is  cor- 
rugated to  prevent  the  work  from  slipping.  These  corruga- 
tions are  also  made  by  broaching. 

A  number  of  these  collets  are  shown  in  Fig.  4.     The  small 
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collets  shown  at  the  lop  are  the  same  style  as  the  one  illus- 
trated In  Fig.  1,  and  the  larger  ones  below,  are  the  same  as 
the  one  shown  in  Fig.  2.  The  collet  marked  B,  which  is  seen 
in  the  upper  rigtit-hand  corner,  illustrates  the  way  in  which 
they  are  sometimes  brolien  in  tempering.  Tlie  tools  shown 
just  above  this  broken  collet  are  the  broaching  tools.  Two 
of  these  are  used  for  cutting  hexagons,  one  for  squares,  and 
the  other  two  for  corrugating  the  collets. 

Decattir,  ill.  .1.  J.  Voelckek. 


TOOLS  FOR  BORING  AND  TURNING  SPACING 
COLLARS. 

The  tools  shown  in  the  accompanying  illustrations  are  used 
for  the  boring,  reaming,  and  turning  spacing  collars.  By 
using  these  tools  the  collars  can  be  bored,  reamed,  and  faced, 
while  in  the  chuck,  which  is  a  decided  improvement  over  the 
method  formerly  employed.  This  method  consisted  of  first 
boring  and  reaming  the  collars  in  a  chuck,  and  then  driving 
them  on  a  mandrel  to  be  faced.  As  a  rule  the  width  of 
spacing  collars  must  be  within  a  certain  limit,  as  they  are 
used  in  strings  of  from  thirty  to  sixty  on  one  shaft,  and  any 
variation  in  width  will  be  multiplied  according  to  the  number 
used. 

When  using  the  tools  shown,  these  collars  can  be  bored, 
reamed,  and  faced  in  a  turret  lathe.     Fig.  1  shows  the  com- 
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Fier.  1.    Combination  Drill,  Boring  Tool  and  Reamer. 

bination  drill,  boring  tool,  and  reamer  used.  Three  high- 
speed steel  cutters  A  in  the  shape  of  a  Woodruff  key,  are  set 
into  the  soft  steel  shank  B,  forming  a  three-lipped  drill. 
The  boring  tool  C,  which  follows  the  drill,  trues  up  the  hole 
and  makes  it  the  proper  size  for  reaming.  The  reamer  D 
is  of  the  "floating"  type,  and  it  is  kept  from  turning  by  the. 
projections  on  the  sleeve  E.  This  sleeve,  which  is  split,  fits 
into  a  socket,  and  acts  as  a  holder  for  the  drill  and  reamer. 
With  this  arrangement,  it  is  not  necessary  to  swing  the  turret- 
head  around,  as  would  be  the  case  if  three  separate  tools 
were  used.  The  only  requirement  is  that  the  speed  be  changed 
when  using  the  different  tools.  After  a  collar  has  been  bored 
and  reamed,  it  is  faced  to  the  required  width  by  using  the 
straddle-tool  shown  in  Fig.  2.  The  shank  F  of  this  tool  fits 
into  the   cross-slide  of  the   turret.     The   cutters   O  fit   into   a 
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Tig.  2.    Straddle-tool  for  faclnGr  Collars. 


are  strung  on  a  special  mandrel  (which  liolds  eighteen  at 
one  time)  and  splined.  They  are  now  ready  to  be  turned  to 
the  required  outside  diameter.  The  collars  are  splined  before 
turning  the  outside,  because  the  mandrel  shown  in  Fig.  3  is 
provided  with  a  feather  L,  which  acts  as  a  driver.     A  heavier 


•slot  as  shown,  and  the  distance  between  their  cutting  edges 
Is  regulated  by  the  adjusting  wedge  H.  The  wedge  and  the 
cutters  are  each  held  by  a  separate  set-screw,  to  allow  inde- 
pendent adjustment.  After  they  are  properly  set,  they  are 
fastened  securely  in  place  by  the  set-screw  I.  A  side  clear- 
ance of  3  degrees,  and  a  back  clearance  of  5  degrees,  is  given 
to  each  cutter.  That  i)art  of  the  shank  containing  the  cut- 
ters Is  made  oval,  as  shown  in  the  end  elevation,  Fig.  2,  so 
that  the  tools  can  have  sufllcient  lateral  movement  for  facing 
the  work. 

After  the  collars  have  been  liorcd,  icamed,  and   faced,  thev 
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Fig.  3.    Mandrel  for  holding  Spacing  Collars. 


cut  and  a  coarser  feed  can  be  taken  when  driving  in  this  way, 
and  a  number  of  collars  can  be  securely  held  and  turned  at 
one  time.  Chables  Tiiiel. 

Lawrence,  Mass. 


TABULATING  DIMENSIONS  OF  TOOLS. 

The  cut  shown  herewith  shows  an  idea  which  will  be  very 
acceptable  to  all  tool  designing  rooms,  and  also  to  all  regular 
drawing  rooms  making  tool-room  drawings.  The  foreman  of 
the  tool-room  wanted  sketches  of  a  number  of  sizes  of  counter- 
bores,  having  various  sizes  of  pilots,  and  all  fitting  the  same 
spindle.  To  save  time  in  drawing,  tracing,  and  blue-printing, 
I  have  standardized  a  sheet,  as  shown  in  the  cut.  All  dimen- 
sions which  are  constant  are  given  in  their  proper  places  on 
the  drawing  itself,  while  all  those  which  differ  for  different 
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Example  of  Tabulated  Tool  Dimensioning. 

sizes  are  indicated  by  letters,  and  tabulated.  Vacant  col- 
umns are  left  in  the  table  of  dimensions,  and  the  tool-maker 
foreman  can  now  supply  the  required  figures  for  any  new 
sizes  he  wishes  to  make,  and  turn  the  print  over  to  his  work- 
man without  waiting  for  another  sketch.  This  idea  can  be 
used  for  a  great  variety  of  tools  and  fixtures,  and  we  find 
it  a  great  saver  of  time.  Tool  Designer. 

[A  system  that  in  some  respects  is  even  better  than  the 
one  mentioned  by  our  correspondent  is  in  use  in  some  draft- 
ing-rooms. Instead  of  inserting  letters  for  variable  dimen- 
sions and  tabulating  them,  the  spaces  where  the  variable  di- 
mensions are  to  be  given  are  maiked  on  the  tracing  with  cir- 
cles filled  in  with  India  ink.  thus  pi-oducing  on  the  blue-print  a 
white  spot  on  which  the  dimensions  can  be  conveniently  and 
plainly  filled  in  with  Ink.  The  work  of  fliling  in  tlie  diiuen- 
sions  on  the  various  blueprints  is  hardly  more  than  that 
of  tabulating;  but  the  advantage  gained  of  having  one  distinct 
blue-print  for  each  tool  aids  greatly  in  preventing  mistakes 
in  the  shop,  due  to  reading  the  dimensions  wrong  in  the 
lalile. — Editoh.] 
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CANNON  FOR  SHOP  USE. 
The  cut  shows  a  cannon  which  is  used  principally  for 
driving  large  keys.  It  is  a  breech-loader,  and  because  of  this, 
has  an  advantage  over  the  one  shown  in  September  Machin- 
EKT.  This  device,  which  has  been  in  use  for  many  years  at 
the  Portland  Company's  shops,  Portland,  Me.,  was  designed 
for  driving  the  keys  on  the  paddle  wheels  of  side-wheel 
steamers.  The  barrel  A  is  of  cast  iron,  and  of  the  dimensions 
given.  There  are  four  %-inch  eye-bolts  tapped  into  the 
sides,  to  facilitate  handling.  Three  %-inch  holes  are  drilled 
as  shown,  for  the  escape  of  the  gases.  The  powder  is  placed 
into  the  cavity  C  of  the  breech  plug  B.  and  covered  with  a 
piece  of  tissue  paper  which  has  been  moistened  to  make  it 
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Cannon  and  its  Breech  Plug. 

Stick.  The  breech  plug  is  then  inserted  in  the  hole  f,  and 
the  handle  turned  so  that  the  lug  d  engages  with  the  projec- 
tion e  on  the  plug,  holding  it  securely  in  place.  The  shot, 
which  consists  of  a  hardened  piece  of  steel,  about  six  inches 
long,  is  placed  in  the  muzzle,  and  the  cannon  is  fired  with 
ordinary  cannon  primers,  which  are  placed  in  the  %-inch 
hole  F,  in  the  breech  plug.  A  string  about  five  feet  long  is 
attached  to  these  primers,  and  in  this  way  they  are  exploded. 
In  driving  keys,  coupling  bolts,  etc.,  it  is  not  necessary  to 
chain  the  cannon,  as  its  weight  will  take  care  of  the  recoil. 
There  is  very  little  danger  attached  to  the  use  of  this  device, 
if  the  breech  plug  is  cooled  before  it  is  reloaded.  After 
firing,  the  barrel  should  be  swabbed  out,  first  with  wet,  and 
then  with  dry  waste.  Of  course,  the  usual  precautions  in 
handling  gun  powder  should  be  observed.  H.  K.  Griggs. 

Portland,  Me. 


TOOLS  FOR  WINDING  SPRINGS  IN  AN 
ENGINE  LATHE. 
The  manufacturing  concern  by  whom  I  am  employed  use  a 
great  many  small  compression  springs,  made  of  red  bronze 
spring  wire,  in  a  variety  of  sizes  and  lengths.  As  it  has  not 
been  possible  to  buy  springs  of  sufficiently  accurate  or  durable 
quality,  it  fell  to  my  lot  to  make  them  on  something  like  a 
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T00I3  for  Winding  Springs  in  a  Lathe. 

commercial  basis,  and  at  the  same  time  without  spending 
much  money  for  tools,  as  it  was  hoped  we  could  buy  them 
outside  when  the  demand  became  greater.  It  is  necessary 
that  these  springs  be  set,  or  squeezed  together  once  only,  after 
being  wound,  since  they  are  never  compressed  again  to  that 
extent  in  service.  It  is  thought  that  they  will  then  fill  the 
space  they  are  supposed  to  occupy  for  a  longer  period  of  time. 
By  referring  to  the  accompanying  sketch  it  will  be  seen  how 
they  were  wound  and  compressed,  or  set.  A  is  the  mandrel 
which  is  made  of  drill  rod,  in  a  variety  of  sizes   to  suit  the 


springs  to  be  wound.  Each  size  mandrel  has  fastened  at 
one  end  a  piece  B  in  which  is  pivoted  a  beveled  edge  tool 
steel  piece,  which  in  connection  with  the  set  screw  shown, 
holds  the  end  of  the  wire  being  wound. 

This  method  of  fastening  is  a  great  improvement  over  the 
usual  hole  in  the  mandrel,  as  the  wire  never  breaks  off,  as  it 
does  with  the  hole,  and  the  spring  can  be  taken  off  the  man- 
drel without  cutting  the  wire  at  that  end,  as  is  necessary 
when  a  hole  is  used. 

Piece  C  is  a  forked  piece  which  is  held  in  the  tool  post  of 
the  engine  lathe.  One  end  of  piece  C  is  bored  to  receive  guide 
bushings  for  the  different  sizes  of  wire  to  be  wound.  The 
other  end  is  bored  to  receive  bushings  for  the  different  sizes 
of  mandrels.  The  end  which  passes  over  the  mandrel  serves 
a  double  purpose.  It  acts  as  a  follower  rest,  making  it  possi- 
ble to  use  long,  slender  mandrels.  It  is  also  used  to  compress 
the  springs.  By  releasing  the  nut  from  the  lead-screw,  the 
lathe  carriage  can  be  moved  by  hand  toward  the  head-stock 
until  the  spring  is  closed  up  solid,  and  then  released  again; 
and  taken  off  the  mandrel,  and  the  operation  repeated.  The 
springs  are  then  cut  up  into  short  lengths  on  the  punch  press, 
using  a  stop  so  £hat  each  spring  will  have  the  same  amount 
of  wire  in  it.  As  there  was  formerly  a  short  piece  wasted 
on  each  piece  wound,  the  saving  in  winding  as  long  as  possi- 
ble will  be  apparent.  Eighteen  per  cent  was  scrap  wire.  We 
now  lose  less  than  two  per  cent.  It  will  be  noticed  that  the- 
holes  in  the  bushings  are  rounded  at  the  ends,  also  that 
pieces  of  felt  kept  filled  with  oil  are  fastened  where  the  wire 
and  mandrel  pass  through  them  to  keep  from  roughing  up 
the  wire  and  mandrel.  These  little  points  are  very  impor- 
tant, as  they  often  spell  success  or  failure  for  tools. 

C.  G.  H. 


CUTTING  TRIPLE  THREADS. 

The  accompanying  cut  illustrates  an  economical  device  for- 
cutting  triple  threads.  The  frame  A  is  bolted  to  the  lathe- 
carriage,  and  it  is  of  such  height  that  the  center  B  is  in  line 


Device  for  Cutting  Triple  Threads. 

with  the  lathe  centers.  The  cutters  C  are  held  in  slides  D. 
which  slide  in  grooves  planed  in  the  circular  part  of  the 
frame  A.  These  slides  are  held  in  place  by  a  circular  plate 
E.  which  also  serves  to  move  the  slides  in  and  out,  through 
the  medium  of  the  cam  slots  F  acting  on  pins  in  the  slides. 
Plate  E  is  held  in  place  by  bolts  in  the  slots  (?.  A  handle  H 
serves  to  rotate  plate  E.  A  set  screw  7  in  a  lug  cast  on  frame 
A  bears  against  a  lug  J  on  plate  E  and  acts  as  a  gage  to  vary 
the  depth  of  cut. 

The  tools  or  cutters  C  are  set  in  the  slides  D  so  that  the 
top  surface  is  in  line  with  the  center  B.  They  are  fastened 
to  the  slides  by  screws  as  shown  in  section  at  K,  and  they 
are  all  set  in  the  same  plane  so  that  each  one  cuts  a  dif- 
ferent thread.  At  the  head-stock  end  of  the  lathe  a  slide  is 
bolted,  which  engages  with  arm  H  and  throws  it  up  in  the 
direction  of  the  arrow  thus  drawing  the  cutters  back  at  the 
end  of  the  cut.  A  removable  bushing  provides  adjustment 
for  cutting  threads  on  rods  of  various  sizes.  With  this  device 
four  feet  of  triple  square  thread  1%  inch  diameter  and  %  inch- 
pitch  can  be  cut  in  twenty  minutes.  Fred  Seabubg. 

Chicago,  111. 
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GRINDING  THREADING  DIES. 
In  the  November  issue  of  Maiuim-uy  appeared  au  inter- 
esting article  on  the  subject  of  grinding  threading  die  chasers. 
The  points  brought  up  in  this  connection  were  rather  Inter- 
esting, but  the  same  trouble  as  met  with  by  the  author  of  that 
article  may  be  caused  in  other  ways  than  the  one  which  he 
mentions.  Wliile  not  disputing  the  former  writer's  opinions, 
or  his  r(<medy,  my  own  experience  in  regard  to  the  grinding 
of  threading  dies  has  been  that  they  cause  trouble  on  account 
of  not  being  ground  or  chamfered  in  a  common  sense  man- 
ner. The  die  may  be  to  all  appearances  in  perfect  condition 
for  doing  good  work  and  have  an  equal  chamfer  on  every 
land,  but  the  chamfer  may  not  be  of  a  kind  that  actually  does 
much  good.  In  nine  cases  out  of  ten,  in  manufactured  dies, 
one  will  find  that  the  chamfer  is  made  on  the  lines  indicated 
in  Fig.  1,  which  Is,  to  any  one  analyzing  the  subject,  entirely 


.y.ick,„,rii,X.T. 
Fig.  1.     Die  not  chamfered  properly. 

wrong.  This  die  has  the  appearance,  when  examined,  of  hav- 
ing a  very  liberal  chamfer,  but  the  actual  fact  is  that  this 
die  has  only  about  1  to  1%  threads  chamfered.  Now,  whether 
ground  in  one  way  or  another,  these  1%  threads  will  have  all 
the  cutting  to  do,  and,  consequently,  will  have  a  tendency  to 
"dig  in."  The  land  that  digs  into  the  metal  ^rst  will,  of 
course,  leave  little  or  nothing  for  the  other  lands  to  cut.  I 
think  that  it  is  right  here  where  the  difficulty  lies.  That  would 
coincide  with  Mr.  CTleverdon's  experience,  as  he  says  that  on 
dies  with  a  long  chamfer,  that  is,  where  the  chip  is  distrib- 
uted over  several  threads,  the  difference  in  the  total  lengths 
of  the  cutting  edges  becomes  negligible,  and  the  remedy  he 
mentions  would  not  be  necessary  to  apply.     All  his  trouble 
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Fig.  2.    Die  correctly  chamfered. 

has  been  met  with  in  dies  with  but  short  chamfer.  My  per- 
sonal experience  indicates  that  if  a  die  is  otherwise  well  made 
In  all  respects,  and  then  has  a  chamfer  like  the  one  shown  in 
Fig.  2,  there  would  be  no  difficulty.  The  thread  of  the  die 
should  never  be  chamfered  more  than  to  the  root  of  the 
thread.  Whatever  chamfer  Is  made  above  this  line  Is  abso- 
lutely useless  unless  it  be  that  the  turret  and  spindle  of  the 
screw  machine  in  which  the  die  is  used  should  be  so  much  out 
of  line  that  the  die  would  have  to  act  as  a"  guide  for  the  blank, 
in  which  case  a  chamfer  like  that  shown  in  Fig.  1  would  come 
in  quite  handy.  It  might  also  be  argued  that  a  die  held  in  a 
loose  die  holder  must  have  a  chamfer  like  that  shown  in 
Fig.  1,  in  order  to  start  properly,  but  even  In  this  ease  a  cham- 
fer as  shown  in  Fig.  2  should  be  used,  and  the  blank  to  be 
threaded  should  be  chamfered  before  it  is  presented  to 
the  die.  A. 


METHOD  OF  DRILLING  CURVED  HOLES. 

The  accomjianying  cuts  illustrate  .-i  iiicMioil  of  drilling  holes 
through  needle  guides,  the  holes  following  the  arc  of  a  circle. 
Fig.  1  shows  the  guide  after  it  Is  finished.  The  tongue-piece 
A  l8  milled  so  that  It  fits  Into  the  groove  of  the  holder  B,  Fig. 


2.  This  holder  fits  closely  into  a  hole  In  the  angle  plate, 
and  it  is  held  against  the  plate  by  the  nut  0,  which  Is  just 
loose  enough  to  permit  the  holder  being  turned  on  its  axis. 
The  drill  bushing  D  is  located  above  the  work  as  shown.  The 
hole  through  the  bushing  which  guides  the  drill  is  made  to 
fit  the  shank  of  the  drill  instead  of  the  point.  The  drill  is 
flat  pointed,  and  its  shank  is  much  smaller  than  the  point, 
so  that  it  will  allow  the  work,  when  being  drilled,  to  turn 
without   rubbing   against   the   shank.     The   reamer    is   of    the 
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Drilling  a  Curved  Hole  in  a  Needle  Guide. 

ball  type,  and  it  Is  essential  that  the  ball  be  round,  it  the 
hole  is  to  be  accurate.  The  shanks  of  both  drill  and  reamer 
are  ground  and  lapped  to  fit  the  hole  in  the  bushing  D. 

Fig.  3  illustrates  the  way  in  which  the  jig  and  the  work 
are  placed  on  the  drill-press.  The  work  is  fastened  to  the 
holder  by  a  bolt,  as  shown,  and  its  position  located  with  a 
height  gage.  By  pressing  down  on  the  handle  E  the  work  is 
fed  against  the  drill,  and  the  hole  Is  drilled  on  an  arc.  the 
radius  of  which  will  depend  upon  the  distance  from  the  axis 
of  the  holder  to  the  drill.  K.  R.  Cross. 

S.  Boston,  Mass. 


DEVICE  FOR  MAKING  "WAX  FILLETS. 

The  accompanying  cut  shows  a  device  for  making  wax 
fillets,  which  I  came  across  the  other  day.  As  a  good  method 
of  making  the  various  sizes  of  wax  fillets  used  on  wood  pat- 
tern work,  at  the  time  and  in  the  exact  quantity  needed,  I 
think  this  tool  will  be  acceptable  to  any  up-to-date  pattern 
shop  owner  or  pattern  maker.  The  device  is  nearly  self-ex- 
planatory, but  a  short  description  will  serve  to  make  its  work- 


Device  for  making  Wax  Fillets. 
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Ing  more  clear.  The  barrel  A  is  a  piece  of  seamless  brass 
tubing.  The  cap  li  is  made  of  soft  machinery  steel,  tapped 
to  fit  the  compression  screw  O.  This  screw  Is  fastened  to  the 
plunger  F  by  the  i)in  A',  allowing  the  screw  to  turn  without 
turning  the  plunger,  but  preventing  its  withdrawal  in  back- 
ing off.  The  cap  C,  also  of  soft  machinery  steel,  has  n  hole 
In  the  center  slightly  larger  than  the  largest  size  of  fillet  It 
Is  desired  to  make.  The  circular  plate  D  la  niado  of  sheet 
steel,  and  drilled  with  different  sized  holes  to  correspond  with 
the  sizes  of  fillets  wanted.     It  Is  screwed  to  the  cap  0  so  that 
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the  holes  will  coincide  with  the  central  hole  in  the  cap.  The 
working  of  the  device  is  obvious.  By  warming  the  barrel 
after  filling  it  with  odd  pieces  and  scraps  of  wax,  and 
setting  the  plate  D  for  the  size  wanted,  the  fillet  is  made  by 
turning  down  the  compression  screw  with  the  handle  at  H. 
Detroit,  Mich.  M.  R.  Ivavanagh. 


LAYING  OUT  OFFSET  LEVERS. 

During  my  stay  with  an  automatic  machinery  company 
in  the  East,  I  had  a  number  of  cast  iron  levers  with  various 
offsets  to  lay  out.  These  levers  were  made  as  shown  in 
Fig.  1,  and  the  distance  between  centers  was  given  on  the 
blue-print  as  indicated.  It  was  important  to  get  these  dimen- 
sions within  close  limits,  so  I  went  about  the  work  as  fol- 
lows. I  took  a  piece  of  sheet  iron,  Fig.  2,  and  with  scale 
and  scriber  drew  a  base  line.  With  the  dividers  I  erected 
a  perpendicular  at  the  end  of  this  base  line,  in  the  manner 
shown,  and  stepped  oB  on  this  perpendicular  the  offsets  of 
the  different  levers.  Then,  from  the  intersection  of  the  per- 
pendicular and  the  base  line,  I  measured  off  the  distance 
between  the  centers  of  the  levers.  It  now  only  remained 
for  me  to  set  the  dividers  on  the  proper  center  dimension 
on   the  base  line,  and  the  corresponding  offset  point  on  the 
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Offset  Lever,  and  Method  of  making  Lever  to  Required  Dimensions. 

perpendicular,  and  transfer  this  to  the  right  lever,  estimating 
with  my  eye  the  location  of  the  center  of  the  bosses  at  the 
same  time.  E.  R.  Seitek. 

Chattanooga,  Tenn, 

[The  manner  in  which  our  correspondent  erected  a  perpen- 
dicular to  the  base  line  may  not  be  clear  to  all  readers  of 
Machineet.  The  detailed  procedure  is  as  follows;  Draw 
any  circle  with  its  center  outside  of  the  base  line,  so  that 
its  periphery  intersects  the  base  line.  From  one  of  the  inter- 
secting points  A  draw  a  diameter  through  the  circle,  inter- 
secting the  periphery  again  at  B.  From  B  draw  a  line  to  0, 
the  other  intersecting  point  between  the  circle  and  the  base 
line.  The  angle  AC B  is  then  a  right  angle,  or,  in  other 
words,  B  C  is  perpendicular  to  the  base  line. — Editor.] 


TOOLS  FOR  SCRAPING. 

Every  once  in  a  while  it  becomes  necessary  to  scrape  out  a 
hole  in  order  to  true  up  a  certain  surface;  or  clean  up  a  bear- 
ing and  leave  it  as  large  as  possible.  Almost  everything  from 
a  chisel  to  a  file  is  used  with  varying  degrees  of  satisfaction. 
The  proper  tool  is  a  half-round  file,  ground  on  the  flat  face 
and  pointed  to  an  angle  of  about  60  degrees.  One  edge  is 
sharp,  and  the  other  rounded  slightly,  as  shown  in  Fig.  1. 
All  the  pressure  that  is  put  on  the  end  of  the  handle  goes  to 
the  cutting  edge,  and  the  hole  is  not  marred  nor  does  the 
tool  slip.  Another  job  is  the  scraping  of  semi-cylindrical 
holes  in  steel,  such  as  drop  forge  dies,  etc.  The  ancient  hook 
or  draw  scraper  is  generally  used,  in  spite  of  the  fact  that  one 
cannot  see  the  cutting  edge.  The  proper  tool  to  use  is  an 
end-cutting  scraper  made  of  a  half-round  file.  Fig.  2.  ground 
to  a  smaller  radius  than  the  work.    The  great  fault  with  most 


scrapers,  in  steel  work  especially,  is  too  great  a  length  of 
cutting  edge,  requiring  too  great  a  pressure  to  keep  it  cutting. 
Therefore,  slightly  round  the  face  and  edge  of  the  tools,  and 
keep  them  always  sharp,  and  stone  as  soon  as  they  slide  or 
tear.  A  coarse  India  stone  and  a  bit  of  waste  soaked  in  tur- 
pentine is  often  as  essential  on  fine  steel  work  as  the  scraper 
itself. 

For  plane  surfaces,  sharp  corners,  etc.,  the  tool   shown  in 
Fig.  3  is  handy  and  useful.    This  is  also  made  of  a  half-round 
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Scraping  Tools  of  Various  Kinds. 

file.  It  is  sometimes  given  quite  a  relief,  as  compared  with 
the  usual  end  cutting  tool,  the  cutting  edge  being  ground  to 
about  70  degrees.  These  tools  will  stand  up  for  a  long  time 
on  unannealed  tool  steel  and  saw  steel.  Fig.  4  shows  a  half- 
round  scraper  used  for  the  last  thousandth  in  cylindrical 
work  in  the  lathe,  especially  steel,  and  for  smoothing  out 
holes.  The  back  edge  is  rounded  so  as  not  to  mar  the  work 
and  the  long  curved  edge  avoids  chatter  from  too  long  a  cut- 
ting edge,  and  permits  cutting  where  it  is  needed,        Sieius. 


INSERTED  TOOTH  MILLING  CUTTER. 

The  accompanying  cut  shows  an  inserted  tooth  milling 
cutter,  designed  to  manufacture  the  brake  shoes  shown  at  a, 
in  which  it  is  necessary  to  keep  both  the  form  and  the  radius 
of  the  cut  to  gage.  The  principle  of  the  inserted  teeth  is 
the  same  as  that  of  the  circular  forming  tools  used  on  screw 
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Inserted  Tooth  Milling  Cutter. 


machines,  the  teeth  being  sharpened  radially.  The  taper 
studs  are  used  to  secure  the  teeth  in  place  by  forcing  the 
slots  open  and  binding  the  body  of  the  cutter  on  the  teeth. 
The  cutter-holding  body  is  grooved  in  the  center  to  reduce 
the  body  of  metal  to  be  sprung  out  in  order  to  bind  on  the 
outer  edges  of  the  teeth  or  cutters.  As  the  teeth  become  dull, 
they  can  be  ground  while  in  place  a  few  times,  before  being 
loosened  and  again  set  radially.  The  advantage  of  this  form 
cutter  is  that  the  teeth  can  be  ground  to  shape  after  being 
hardened  (because  they  are  circular)  which  is  impossible 
with  the  ordinary  form  cutter,  but  often  very  necessary  when 
the  pieces  milled  have  to  be  correct  within  small  limits.  This 
permits    the    use   of    Novo    or    other   high-speed    steel,    which 
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oiiiinarlly  cannot  be  used  for  I'oiiu  cutters,  as  the  outside  Is 
burned  in  hardening.  Brolten  teeth  can  be  easily  replaced. 
No  backing  off  niacliine,  or  fixture,  is  needed  for  nialung  the 
formed  teeth,  which  will  apiuai  to  small  shops  which  get  an 
order  to  maivo  a  few  thousand  duplicate  parts.  The  cost  of 
material  is  considerably  reduced  as  compared  with  a  solid 
form  cutter.  Within  its  limits  different  kinds  of  teeth  can 
be  used  In  the  same  body,  but  this  Is  only  recommended 
wlien  the  removed  cutters  are  of  no  further  use. 

Candlac,  Canada.  S.  A.  McDonald. 

[One  weak  point  in  this  design  of  cutter  seems  to  be  the 
cutting  of  the  central  groove  B,  which  naturally  permits  the 
outer  edges  of  the  cutter  body  to  bend  inward  when  the  nut 
on  the  tapered  pins  is  tightened  for  binding  the  blades. 
Another  objection  is  the  projection  of  the  nuts  outside  of  the 
cutter  body,  as  it  is  never  good  i)ractice  to  have  projections 
of  this  kind  on  rotating  bodies  if  it  can  be  avoided.  These 
objections,  however,  are  mere  details,  and  can  easily  be  over- 
come. The  principle  of  'the  cutter  itself  is  very  commend- 
able, and  may  also  be  of  value  as  suggestive  of  similar  adap- 
tations for  a  multiplicity  of  work. — Editoe.] 


PACING  "WORK  BETWEEN  CENTERS. 

After  reading  in  the  October  issue  of  Maciiinebt  the  criti- 
cisms of  my  article  on  facing  work,  I  called  on  an  expert 
machinist  and  tool-maker  and  inquired  as  to  his  practice. 
He  stated  that  his  practice  had  been  for  some  years  past  ex- 
actly in  line  with  what  I  stated  in  the  article,  and  that  he 
had  never  considered  the  half-center  necessary  in  lathe  work. 
Mr.  Simonds  wants  to  know  how  I  would  cup  the  center  of  an 
arbor.  Well,  if  only  one  arbor  was  to  be  cupped  I  might  use 
the  same  side  tool  that  was  being  used  to  face  the  end  of 
the  arbor.  To  demonstrate  that  there  is  no  difficulty  in  do- 
ing this,  the  expert  referred  to,  in  my  presence,  faced  and 
cupped  an  arbor  with  a  side-tool  without  slackening  the  tail 
spindle;  and  he  used  less  time  than  Mr.  Simonds  would  prob- 
ably use  to  change  centers  and  do  the  work.  When  there 
are  a  considerable  number  of  arbors  to  center  and  cup,  it  is 
better  to  use  a  universal  chuck  and  steady  rest.  By  this 
method,  each  center  may  be  drilled,  reamed,  and  cupped,  at 
one  setting  of  the  work.  The  material  that  arbors  are  usual- 
ly made  of  is  nearly  enough  round  to  be  run  in  the  steady 
rest.  Lapping  the  centers  after  hardening  the  arbors  cor- 
rects minute  irregularities. 

I  admit  that  a  side-tool  used  in  connection  with  a  half 
center  may  be  of  such  a  shape  as  to  stand  more  crowding 
than  will  the  side-tool  I  described,  and  I  am  glad  that  Messrs. 
Simonds  and  Allan  pointed  out  the  advantages  of  the  half 
center.  But  Mr.  Allan  is  certainly  far  from  the  truth  in 
Intimating  that  the  tool  I  advocated  would  fail  after  facing 
one  piece.  If  he  got  such  poor  results,  possibly  the  fault  was 
in  the  quality  or  temper  of  the  steel.  In  using  poor  steel 
we  have  the  same  trouble  with  the  point  of  a  V-thread  tool. 

Anticipating  questions  as  to  the  method  of  cupping  the 
arbor,  it  may  be  explained  that  the  side-tool  used  in  the  ex- 
ample cited  was  of  a  sutliciently  sharp  angle  to  admit  of  set- 
ting the  tool  around  to  the  right  for  cupping.  To  get  a 
smooth  job,  high  speed  and  fine  feed  were  used.  While  the 
tool  is  stronger  than  it  looks  in  the  sketch  accompanying  my 
previous  article,  for  ordinary  facing  its  strength  could  be 
increased  by  making  the  angle  at  the  point  just  a  little  less 
than  60  degrees,  a  center  gage  being  used  to  test  it  by.  The 
tool  should  not  be  used  for  end  cutting,  except  for  a  light 
finishing  cut.  W.   S.  Leonard. 

Atlanta,  Ga. 


The  letters  written  by  Messrs.  Leonard  and  Allan  which 
have  appeared  in  recent  Issues  of  MAriiiNEUY  are  timely. 
They  bring  up  a  subject  which,  though  simple,  is  well  worth 
consideration.  I  differ  with  Mr.  Allan  as  regards  the  efficiency 
of  the  tool  described  by  Mr.  Leonard.  I  flud  that  it  does  all 
that  he  claims  for  it.  Allan  says  this  tool  does  not  hold  Its 
edge.  I  gave  a  tool,  ground  as  Mr.  Leonard  descriljes,  a 
month's  trial,  and  I  am  well  pleased  with  the  results.  One 
reason  that  the  tool  dulls  quickly,  in  common  practice.  Is  duo 


to  improper  care  in  feeding  the  tool  toward  I  he  lathe  center. 
Tlio  work  at  the  center  is  turning  very  slowly  in  comparison 
lo  ils  outer  edge.  For  this  reason  the  speed  of  travel  of  the 
tool  should  be  decreased  as  the  tool  comes  nearer  the  center 
or  I  lie  work,  else  the  tool  will  be  moving  faster  lineally  than 
llie  work  is  revolving.  This  will  cause  the  work  to  tear, 
si)oiling  its  finish,  as  well  as  dulling  the  point  of  the  tool. 
It  is  also  essential  to  the  life  of  the  tool  that  its  point  be  in 
line  with  the  lathe  center.  Should  it  be  above  or  below  the 
center,  it  will  be  subject  to  a  rubbing  or  scrai)ing  action  that 
will  quickly  dull  the  tool.  It  may  be  well  to  say,  that  the 
test  I  gave  the  tool  described  by  Mr.  Leonard,  was  made  on 
higli-grade  carbon  steel.  Wm.  H.  Addis. 

Decatur,   111. 


1  have  noticed  several  suggestions  in  the  August,  October 
and  Novemljer  issues  of  Maciiinert  about  facing  work  on 
lathe  centers.  Why  face  the  work  on  centers  at  all?  This 
is  my  method:  One  end  of  the  work  is  held  in  the  chuck 
and  trued  up  roughly;  the  other  end  is  put  in  the  steady 
rest.  Then  the  end  is  faced  with  an  ordinary  diamond  point 
tool.  A  tool  shaped  like  a  flat  drill,  with  an  angle  of  60  de- 
grees, is  clamped  in  the  tool  post  and  brought  up  to  the  cen- 
ter of  the  shaft  where  a  slight  cut  is  made  for  the  center 
drill  to  enter  into.  After  drilling  the  center  hole  to  a  suffi- 
cient depth,  the  flat  drill-shaped  tool  is  again  brought  up, 
and  the  center  is  cut  to  the  right  size,  using  only  one  cut- 
ting lip.  A  center  formed  in  the  foregoing  man.ier  is  bound 
to  be  perfectly  true  with  the  periphery.  G.  E.  Daniell. 

Augusta,  Ga. 


TURNING  THE  WRIST-PIN  OP  A  CROSS-HEAD. 

Turning  a  wrist-pin  which  has  been  cast  solid  with  the 
cross-head  is  a  job  that  a  few  years  ago  was  much  more  com- 
mon than  at  present,  although  even  now  it  is  sometimes  neces- 
sary to  do  work  of  this  kind.  To  turn  the  pin,  and  get  it 
round  and  smooth,  requires  considerable  skill  on  the  part 
of  the  one  doing  the  work.  Before  the  wrist-pin  is  turned, 
the  cross-head  should  be  bored  and  planed.  It  should  then  be 
carefully  centered  in  such  a  way  that  a  line  passing  through 
the  centers  will  be  at  right  angles  to  the  hole  for  the  piston 


il/aWiVii  crz/.A'.!*. 
Pigs.  1  and  2.    Tools  uaed  for  turning  the  Wrist-pin  of  a  Croaa-head. 

rod.  After  the  cross-head  has  been  placed  between  the  lathe 
centers,  a  wooden  handle  should  be  inserted  in  the  piston  rod 
hole.  This  handle  enables  a  man  behind  the  lathe  to  turn 
the  cross-head  back  and  forth  on  the  lathe  centers,  while  the 
operator  feeds  the  tool  for  every  forward  stroke.  For  the 
first  cut  an  ordinary  round  nose  tool  is  used,  as  shown  In 
Fig.  1.  Of  course  it  is  necessary  to  take  light  cuts.  From 
120  to  180  degrees  of  the  circle  can  be  reached  with  this  first 
turning.  The  position  of  the  cross-head  is  then  reversed, 
and  a  cut  taken  over  the  opposite  side  of  the  pin.  It  is  well 
to  cut  clearances  C  for  the  tool  at  the  beginning  and  the 
end  of  the  cut.  These  clearances  can  be  chipped  by  hand,  but 
if  there  is  much  metal  to  remove,  a  slotter  should  be  used. 
After  as  much  of  th£  pin's  surface  as  can  be  reached  with 
the  ordinary  tool,  has  been  roughed  out,  another  tool,  shown 
in  Fig.  2,  is  used  to  remove  the  remaining  metal.  The  tools 
are  now  ground  for  finishing  cuts,  and  the  above  operations 
repeated.  The  rough  spots,  which  will  be  found  at  the  points 
where  the  tool  marks  intersect,  can  be  smoothed  oft  with  a 
fine  file.  If  this  part  of  the  work  Is  done  properly,  the  job 
will  be  entirely  satisfactory.  w.  L.  McLaren. 

Ottawa,  Out. 
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WORM-CUTTING  TOOL. 

The  half-tone  herewith  illustrates  a  worm-cutting  tool 
which  does  away  with  a  great  amount  of  work.  When  using 
this  tool,  the  worm  thread  Is  first  roughed  out  in  a  lathe, 
so  that  the  depth  of  the  thread  is  about  one-quarter  of  the 
depth  of  thread  wanted  in  the  finished  worm.  The  worm  is 
then  put  on  an  arbor  and  finished  with  the  tool  shown,  which 
is  held  in  the  tool-post  and  permitted  to  revolve  freely.  The 
advantage  of  this  method  is  the  ease  of  sharpening  the  cutter. 


"Worm-cutting  Tool. 

combined  with  the  true  shape  obtained  in  the  worm  thread, 
it  being  cut  by  the  generating  process.  The  method  of  mak- 
ing the  cutter  is  exactly  the  same  as  that  used  for  bobbing 
an  ordinary  worm-wheel,  except  that  the  edges  are  not  bev- 
eled off  as  in  a  worm-wheel.  Instead,  the  upper  side  of  the 
cutter  is  slightly  concaved,  so  as  to  produce  a  better  cutting 
edge  on  the  teeth.  Albeet  Andrews. 

Chicago,  111. 


MULTIPLE  SPINDLE  DRILLING  DEVICE. 
In   a   large   number   of   gears   three   pin  holes   were   to   be 
drilled  through  one  of  the  arms,  comparatively  close  together, 

too  close,  in  fact,  to 


permit  the  use  or 
an  ordinary  multi- 
ple spindle  drilling 
machine.  For  this 
reason,  the  device 
shown  in  the  cut 
was  designed  to  be 
attached  to  an  or- 
dinary drill  press. 
The  three  pinions 
are  made  of  steel, 
and  drill  sockets 
and  pinions  are 
made  in  one  piece. 
Ball  bearings  at 
the  end  of  the  pin- 
ions take  the  end 
thrust.  In  order  to 
prevent  the  device 
from  revolving  with 
the  drill  press  spin- 
dle, a  yoke  clamped 
to  the  spindle 
sleeve  is  secured  to 
the  gear  case  by 
short,  stiff  tie  rods. 
The  drills  used 
with  this  device  are 
of  the  inserted 
Multiple  Spindle  Drilling  Device.  blade  type,  having 

soft  steel  shanks  with  four  high  speed  steel  blades,  one  of  the 
drills  cutting  right-hand,  and  the  other  two  left-hand.     Y.  Z. 


frosted,  and  that  the  workmen  will  be  able  to  see  the  beauti- 
ful park  adjoining  by  simply  looking  up  from  their  work. 
Such  a  view  is  not  obtainable  from  every  shop,  but  the 
adverse  effects  of  the  translucent  pane  are  much  more  clearly 
realized  now  than  when  this  style  of  glazing  was  first 
installed.  A  man  may  work  in  front  of  a  blank  wall  without 
serious  protest,  but  there  is  something  peculiarly  irritating 
in  being  compelled  to  stand  day  in  and  day  out  before  a 
window,  with  a  mental  realization,  but  not  a  visual  percep- 
tion, of  the  view  without.  If  the  human  interest  to  see  the 
world  outside  is  not  satisfied,  there  seems  to  be  a  deadening 
influence  which  has  its  effect  in  reducing  efficiency.  Of 
course,  there  are  conditions  where  only  distraction  can 
result;  when  the  view  becomes  a  motion  picture,  a  sort  of 
continuous  show.  Broadly  speaking,  however,  experience  has 
shown  the  unwisdom  of  setting  the  entire  sash  in  translucent 
glass,  and  the  advantage  of  the  shop  in  the  open  country, 
with  its  touch  of  nature  in  the  view.  In  so  far  as  ribbed  or 
prismatic   glass   may   be  essential   to   the   better   illumination 


Fig.  1.    Securing  the  Ink  Bottle. 

of  the  interior,  it  may  be  set  in  the  upper  part  of  the  sash, 
leaving  the  lower  portion  clear,  but  the  idea  of  the  prison 
cell  should  be  removed  from  the  mind  of  the  workman.  Inci- 
dentally, the  difference  in  lighting  value  between  a  clean  and 
a  dirty  window  should  not  be  overlooked.  In  a  certain  shop, 
lighting  up  was  not  necessary  for  an  hour  later  In  the  day, 
after  the  windows  were  washed.  W.  B.  S. 


SHOP  LIGHTING. 

It   is   announced'  regarding   the   construction    of  a   certain 
new    manufacturing    plant    that    the    windows    will    not    be 


SECURING  THE  INK  BOTTLE. 

The  greatest  efficiency  often  lies  in  the  greatest  simplicity. 
The  illustration.  Fig.  1,  shows  one  of  the  most  effective  means 
of  preventing  what  has  always  been  a  source  of  great  annoy- 
ance to  the  draftsman, 
viz,  the  overturning  of 
the  ink  bottle.  In  the 
center  of  a  four-inch 
square  of  ordinary  draw- 
ing paper,  scribe  a  cir- 
cle equal  to  the  diam- 
eter of  the  ink  bottle. 
Divide  the  circle  into 
about  twenty-four  parts 
as  shown  in  Fig.  2. 
then  with  a  sharp  knife, 
cut  the  paper  from  each 
of  these  twenty-four 
points  to  the  center,  fol- 
lowing   a     radial     line.  yiac)unery.s.Y. 

Press     the     paper     down    Pig.  2.      Layout  on  piece  of  Paper  for  making 
_        ,1,  1       a  J.-U      -L^    i.  Ink-bottle  Holder. 

over  the  neck  of  the  bot- 
tle.   Around  the  paper  points,  which  stick  up  around  the  bottle 
like  a  picket  fence,  put  six  or  eight  ordinary  elastic  bands. 
Thumb  tacks  in  opposite  corners  will  securely  hold  the  entire 
outfit  to  any  part  of  the  board  desired.  C.  H.  Ramsey. 

Paterson,  N.  J. 
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CONTOUR  GAGE. 


Tlio  accompanying  cuts  Illustrate  a  special  tool  wbleh  we 
have  found  of  great  value  in  certain  classes  of  worlt.  The 
need  of  some  such  device  became  apparent  when  patterns 
and  core  boxes  were  required  to  be  accurately  checked  with 
the  drawings  of  a  certain  brass  specialty  concern.    The  tool 


ess^^sm 


'<■!■«.  n.r, 
Flgr.  1.    End  View  of  Contour  Oaere. 

is  applied  to  the  work,  and  the  wires  pressed  down  onto 
the  contour  by  using  the  side  of  a  lead  pencil.  Of  course, 
patterns  parted  on  the  center  could  have  their  halves  laid 
directly  on  the  drawing  without  using  the  contour  gage,  but 
our  patterns  were  carded  and  inseparable.  Such  a  tool 
proves    a   relentless   check   upon    the   patternmaker,   who,    by 
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Macliinori/,  A*.  ¥. 
Setting  Gage  to  Turned  Sample. 


Curk  fad 
PlB-  2. 

making  the  patterns  larger  than  necessary,  can  cause  a  con- 
siderable loss  in  a  business  where  thousands  of  casts  are  made 
yearly  from  the  same  patterns.  As  a  ready  and  universal 
templet  It  Is  the  best  I  have  seen.  Howaed  D.  Yoder. 


GALLING  OP  METALS. 

There  is  rarely  any  little  mishap  in  shop  practice  that  will 
cause  more  annoyance  than  the  galling  of  a  shaft,  or  man- 
drel, in  its  enveloping  piece.  This  is  most  likely  to  happen 
when  the  inner  and  outer  pieces  are  of  the  same  material,  but 
It  occasionally  occurs  when  the  materials  are  different.  Such 
a  mishap  is  nearly  always  due  to  the  lack  of  oil.  When  cut- 
ting a  thread  in  a  casting,  which  is  to  be  fitted  to  a  screw  by 
the  cutand-try  method,  oil  should  be  used  on  the  screw  very 
sparingly,  because  it  would  otherwise  be  transferred  to  the 
internal  thread,  making  it  difflcult  to  dislodge  the  fine  chips. 
For  this  latter  reason,  a  certain  machinist  in  making  a  new 
face-plate,  tried  it  on  the  lathe  spindle  without  any  oil.  He 
succeeded  in  screwing  It  up  against  the  collar,  but  on  un- 
screwing the  plate,  it  galled  to  such  an  extent  that  it  became 
necessary  to  split  the  plate  in  two  par's  to  save  the  thread 
on  the  lathe  spindle.  When  trouble  of  this  kind  Is  caused  by 
the  fine  chips  which  are  apt  to  adhere  to  the  threads  of  a 
face-plate.  It  can  be  almost  entirely  eliminated  by  cutting 
two  shallow  key-ways,  one  through  the  hole  in  the  face-plate, 
and  the  other  on  the  threaded  part  of  the  spindle.  These  key- 
ways  scrape  the  1*liread  clean,  and  they  are  also  a  receptacle 
for  the  dirt. 

A  iicniliiir  example  of  galling,  and  one  which  the  writer  has 
ohacrvcd  but  three  times  during  a  long  experience,  is  that  of 
tlii»  lathe  cenler  galling  in  the  work.     A  case  of  this  l<lnd  hap- 


pened in  i-oniii cliou  wltli  a  "hurry-up"  job,  whicli  a  certain 
man  had  cliarge  of  a  few  years  ago.  lie  was  very  nervous, 
and  impatient,  and  generally  underestimated  the  time  re- 
quired to  do  any  piece  of  work.  Being  dissatisfied  with  the 
progress  of  some  lathe  work  that  was  being  done  for  his 
job,  he  requested  the  foreman  to  let  hlni  do  the  turning,  de- 
claring that  "he  could  do  the  work  while  Jim  Slowcoach  was 
getting  ready  to  do  it."  He  was  given  a  lathe  and  told  to  go 
ahead.     He  started  in  with  a  heavy  cut,  and  coarse  feed,  and 


Pig.  3.    Testing  Core-box  -with  Gage. 

was  so  busy  in  trying  to  keep  the  belt  from  slipping,  that 
the  insignificant  matter  of  oiling  the  lathe  center  was  over- 
looked. Suddenly  the  work  dropped  to  the  floor,  and  he 
was  surprised  to  find  that  about  half  of  the  conical  part  of 
the  right-hand  center  had  been  sheared  off.  On  examining 
the  work,  he  discovered  that  the  end  of  the  center  had  galled 
in  the  work  so  tightly  that  it  appeared  to  be  welded.  This 
could  not  have  been  the  case,  however,  as  the  heat  caused 
by  the  lack  of  oil  was  certainly  below  that  of  fusion.  Never- 
theless, the  center  had  to  be  cut  out  with  a  chisel. 

A  large  boring  bar  or  mandrel  should  have  an  oil  hole 
drilled  from  the  periphery  to  the  extreme  end  or  bottom  of 
the  center,  and  this  hole  should  be  tapped  and  fitted  with  a 
small  plug.  If,  in  addition  to  the  oil  hole,  three  equidistant 
sliallow  oil  grooves  be  cut  in  tlie  conical  part  of  the  center, 
without  extending  quite  to  the  outer  end,  the  combination 
would  make  a  perfect  self-oiling  arrangement.  A  single 
groove  in  the  conical  part  of  the  lathe  center  will  enable  the 
workman  to  oil  the  center  without  slackening  the  tail-spindle, 
but  the  plugged  oil-hole  has  an  advantage,  as  it  provides  a 
reservoir  of  oil,  and  a  continuous  feed.  One  objection  to 
slackening  the  tail-spindle  for  oiling  is  that  oil  thus  ap- 
plied is  likely  to  wash  fine  chips  between  the  lathe  center, 
and  the  work  center,  and  cause  the  work  to  run  out  of  true. 

For  heavy  lathes,  a  very  efBcient  center  oiling  arrangement 
may  be  made  by  drilling  a  small  hole  axially  in  the  outer 
end  of  the  dead  center,  and  then  drilling  a  larger  hole  at 
right  angles  to,  and  meeting  the  small  hole.  To  Insure  an 
ample  supply  of  oil,  the  large  hole  might  have  an  oil  tube 
or  an  oil  cup.  W.  S.  Leonard. 

Atlanta,  Ga. 

«     «     « 

Pure  putty  is  usually  made  in  what  is  known  as  a  "chaser," 
of  whiting  and  linseed  oil.  The  proportions  are  about  eighty- 
five  pounds  of  whiting  and  fifteen  pounds  of  raw  linseed  oil. 
Bolted  American  paris  white  is  commonly  used  In  this  country 
for  the  purpose,  though  imported  whiting  may  also  be  used. 
Of  course  these  propoi-tions  are  only  tentative,  and  must  be 
varied  according  to  the  consistency  of  the  mass  produced. 
For  quick  drying  putty,  boiled  linseed  oil  is  used  instead  of 
raw,  and  about  ten  per  cent  of  dry  white  lead  Is  added  to 
the  whiting.  This  Is  the  old  receipt  for  pure  putty.  At  the 
present  time,  however,  very  little  commercial  putty  Is  made 
according  to  this  formula,  large  proportions  of  crude  cotton 
seed  oil  (known  In  trade  as  "putty  oil")  being  substituted 
for  some  of  the  linseed  oil.  and  boiled  linseed  oil  being  used 
instead  of  raw  to  counteract  the  slow  drying  qualities  of  the 
cotton  seed  oil.  Instead  of  fine  parls  white,  common  whiting 
with  varying  proporllons  of  fine  marble  dust  Is  used, — G.  R 
Ili'ilul  in  Trade  Press  List. 


^54 


MACHINEEY. 


December,   190?. 


SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOB  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  ^pork  are   solicited  for 

this  column.    Write  on  one  s'de  of  the  paper  only  and 

send  sketches  when  necessary. 

SUBSTITUTE  FOR  THUMB-TACKS. 

It  is  very  exasperating  to  have  a  triangle  or  T-square  catch 
•on  the  head  of  a  thumb-tack,  when  making  a  drawing.  In  the 
drafting  room  where  I  am  employed,  we  have  the  regular 
thumb-tacks,  but  very  few  of  them  are  used.  We  use  instead 
a  very  small  iron  carpet  tack,  being  the  size  used  to  fasten 
window  shades  to  the  rollers.  A  magnetic  tack  hammer  is 
employed  to  drive  them.  These  tacks  can  be  driven  in  until 
the  head  will  not  catch  on  the  triangle  or  T-square,  and,  being 
very  short,  are  easily  extracted.  Five  cents'  worth  of  these 
tacks  will  last  as  long  as  a  dollar's  worth  of  thumb-tacks,  and 
they  have  the  additional  advantage  of  not  standing  point 
upwards  on  the  draftsman's  stool.  A  Draftsman. 

[In  some  drafting  rooms  small  copper  tacks  are  used  as  a 
substitute  for  thumb  tacks.  The  copper  tacks,  being  softer 
than  iron  carpet  tacks,  have  the  advantage  of  flattening  out 
entirely  to  the  surface  of  the  paper,  presenting  no  projection 
whatever.  They,  of  course,  are  at  a  disadvantage  as  com- 
pared with  the  carpet  tacks  as  they  cannot  be  handled  with 
a  magnetic  hammer. — Editor.] 


HANDY  PLANER  DOG. 
The  accompanying  cut  shows  a  simple  planer  dog,  which 
can  be  used  to  advantage  on  almost  any  class  of  work.  On 
very  heavy  work,  however,  the  relative  proportions  of  the 
body  A  are  rather  light,  and  should  be  increased.  The  design 
■of  the  appliance  is  very  simple,  and  is  plainly  shown  in  the 


SAVING  A  HACK-SAW  BLADE. 

Most  machinists  have  doubtless  noticed  that  when  one  or 
two  teeth  break  from  the  blade  of  a  hack-saw  others  soon  fol- 
low. This  is  especially  true  when  the  piece  being  sawed  is 
narrow,  because  the  saw  drops  when  the  space  made  by  the 
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broken  teeth  passes  over  the  work.  Other  teeth  can  be  pre- 
vented from  breaking  out,  by  grinding  two  or  three  teeth  on 
each  side  of  the  broken  part,  as  shown  by  the  dotted  line  in 
the  cut.  This  will  prevent  the  teeth  which  are  next  to  the 
broken  part  from  striking  abruptly  against  the  work.  This 
kink  may  not  be  of  interest  to  the  man  in  a  large  shop  where 
saw  blades  are  plentiful,  but  it  may  be  useful  to  those  work- 
ing in  small  jobbing  shops,  where  very  often  the  blade  being 
used  is  the  last  one  on  hand.  A.  E.  Fish. 

Denver,  Col. 


STOP  FOR  STOCK  IN  BLANKING  AND  PROGRESSIVE  DIES. 
The  Stops  which  we  use  on  all  blanking  and  progressive  dies 
are  of  the  automatic  type.  The  cut  shows  a  die  with  stripper 
removed,  but  with  guide  plates  and  stop  in  place.  The  stock 
is  fed  up  to  the  stop,  which  is  so  located  as  to  give  a  whole 


blank  the  second  stroke.  As  the  punches  descend,  a  pin 
engages  the  stop  at  A,  and  forces  it  out,  but  not  until  the 
pilot  pin  in  the  blanking  punch  has  engaged  the  perforated 
hole  in  the  stock.  On  the  up  stroke,  the  stop  is  released  and 
is  resting  against  the  edge  of  the  stock  in  a  position  indi- 
cated by  the  dotted  lines.  When  the  stock  is  pushed  forward 
by  the  operator,  the  point  of   the  stop   engages  a   notch  cut 
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in  the  side  of  the  stock,  bringing  it  to  a  full  stop  when  the 
back  of  the  stop  gets  a  bearing  against  the  side  of  the  slot 
in  the  die  in  which  the  stop  is  placed.  As  the  punches 
descend,  this  performance  is  repeated.  The  pin,  which  acts 
•  as  a  trip.  Is  made  of  14-inch  cold  rolled  stock,  filed  to  an 
angle  on  the  end,  and  case-hardened.  K.  L.  Ross. 

St.  Louis,  Mo. 
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•cut.  A  body  A  is  provided  with  a  lug  E,  into  which  is 
threaded  screw  B,  the  other  end  of  which  bears  against  the 
binder  C,  swiveling  around  pivot  D.  The  body  A  is  clamped 
in  the  T-slots  in  the  planer  table,  a  long  slot  F  being  pro- 
vided for  adjustment.  A  drilled  hole  in  screw  B  makes  it 
easy  to  turn  the  screw  when  binding  the  clamp  C  against 
the  work.  O.  G. 


EXPANDING  CHUCK. 
A  simple,  but  very  effective,  expanding  chuck  can  be  made 
as  shown  in  the  accompanying  cut.  The  part  ^4  is  made  of 
machinery  steel,  and  screws  onto  the  lathe  spindle  at  S.  A 
rod  of  suitable  diameter  is  inserted  in  the  hole  x  when  it  Is 
desired  to  screw  the  part  A  on  or  off.  A  lock  nut  N  and  a 
hand-wheel  H  are  screwed  on  the  expander  Y.  The  expand- 
ing chuck  E  fits  over  the  expander  Y,  and  is  made  to  expand 
by  being  forced  against   the  taper   part  of  the   expander  by 
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the  hand-wheel  H.  The  expander  Y  and  the  chuck  E  should 
be  made  of  tool  steel,  and  hardened.  The  surface  R  (see 
enlarged  detail)  of  the  chuck  can  be  roughened  for  small, 
smooth  work.  This  simple  arrangement  can  be  varied  to  suit 
any  case  where  work  must  be  held  internally.  The  small  piece 
M,  which  is  to  be  finished  as  indicated  by  the  finish  marks  f, 
is  an  example  of  the  kind  of  work  held  by  this  chuck. 

Tool  DESIG^•ER. 
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HOW  AND  WHY. 


A  DEPARTMENT   INTENDED  TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Give  all  (li>tulls  and  name  and  addroaei.    Thti  latter  are  for  our  own  convenience 
and  win  not  be  published. 

TO  LOOSEN  PULLEYS  'WHICH  ARE  RUSTED  FAST  ON 
THEIR  SHAFTS. 

Reft^rriiiK  to  the  "How  and  Why"  question  in  the  October 
issue  asking  how  to  remove  pulleys  rusted  fast  on  their 
shafts,  1  would  suggest  heating  the  hubs  and  melting  bees- 
wax into  the  joints.  Then  drive  the  pulley  with  a  heavy 
sledge,  while  hot.  In  this  way  I  have  been  able  to  loosen 
pulleys  and  gears  which  could  not  be  loosened  in  any  other 
■way.  John  M.  Kltpel. 

IVoria,   111. 


Ill  answer  to  N.  M.'s  inquiry  in  "How  and  Why"  department 
of  the  October  issue  for  a  practicable  method  of  removing 
pulleys  rusted  fast  on  their  shafts,  when  a  hydraulic  press 
is  not  available,  I  would  suggest  that  the  hubs  be  wet  with 
kerosene  oil,  and  then  fired.  The  quick  heat  will  cause  the 
hubs  to  expand  sufficiently  to  loosen  the  rust  and  permit  the 
pulleys  to  be  driven  off  with  a  sledge.  I  have  followed  this 
method  with  success.  Wm.  Davis. 

Philadelphia,  Fa. 


In  your  October  issue,  under  "How  and  Why,"  N.  M.  asks 
how  to  loosen  some  48-inch  pulleys  which  are  rusted  fast  on 
their  shafts.  If  he  will  heat  the  shaft  and  hub  of  a  pulley 
to  a  temperature,  say,  that  will  turn  the  shaft  blue  and  then 
place  beeswax  around  the  joint  and  let  it  run  well,  the  pulley 
will  loosen  "as  slick  as  grease."  Beeswax  congeals  at  a  com- 
paratively high  heat,  but  when  melted  it  is  very  thin  and  will 
run  into  any  place  that  oil  can  reach,  and  is  a  better  lubricant 
for  a  condition  like  this.  E.  W.  Norton. 

North  Tarrytown,  N.  Y. 


In  the  October  issue,  under  "How  and  Why,"  the  question 
of  how  to  loosen  a  pulley  on  a  shaft  was  considered.  If  the 
shaft  is  mounted  horizontally,  I  would  build  a  wooden  box 
around  the  hub,  using  as  many  pieces  A  as  there  are  spokes, 
less  one  to  leave  an  opening  on  top,  and  four  pieces  B  clamped 
together  (See  Fig.  1.)  I  would  heat  the  hub  by  pouring  this 
box  full  of  hot  babbitt.  The  small  pieces  C,  Figs.  1  and  2, 
serve  to  part  the  babbitt.     Chalking  will  make  the  wood  fire- 
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proof.  This  is  the  quickest  way  of  heating,  and  therefore  the 
one  that  leaves  the  shaft  cool.  Instead  of  forcing  the  pulley 
endways  only,  I  would  also  apply  a  turning  force.  I  once  had 
to  remove  heavy  bolts  on  a  marine  engine.  The  sledge  alone 
would  not  make  them  budge.  I  then  thought  of  how,  when 
moving  a  loose-fitting  pulley  along  the  shaft,  we  nearly  always 
turn  it  at  the  same  time.  Acting  on  this  idea.  I  applied  a 
wrench  to  the  head  of  the  bolt,  and  tliis  time  the  coiuliinod 
efforts  of  sledge  and  wrench  made  the  bolt  move.  It  seems  to 
me  this  action  can  be  explained  by  a  pariiUelogram  of  forces, 
but  there  may  be  a  l)etter  exiilanalion.  .1.  Soiiuring. 

Bangor,  Pa. 


FITTING  KEYS  IN  KEYWAY. 

N.  R.  T. — How  should  keys  be  fitted  on  engine  cranks,  fly- 
wheels, gears — especially  gib-head  keys?  Is  It  not  best  prac- 
tice lo  use  gill-head  keys  where  there  is  nothing  else  to  keep 
the  part  from  shifting  endwise  on  the  shaft,  and  to  give  it  an 
ordinary  sideways  fit  in  the  key  way,  and  a  good,  strotifj  driv- 
ing fit  top  and  bottom? 

A. — A  key  should  be  fitted  first  on  the  sides,  as  the  side- 
ways fit  is  the  most  Important,  but  it  should  fill  the  keyway 
and  bear  lightly  top  and  bottom.  It  is  a  mistake  to  fit  top 
and  bottom  in  preference  to  the  sides.  A  key  strongly  driven, 
which  fits  on  top  and  bottom  only,  tends  to  spring  the  hub  and 
reduce  the  contact  with  the  shaft.  A  key  is  much  more 
likely  to  work  loose  when  fitted  thus  than  when  fitted  side- 
ways, and  it  is  in  a  far  less  effective  position  to  resist  the 
twist  of  the  shaft.  The  use  of  a  gib-head  key  is  simply  to 
facilitate  removal  when  the  inner  end  is  not  "get-at-able." 
It  has  no  greater  holding  power  because  of  the  shape  of  the 
head. 


TO  OBTAIN  THE  HEIGHT  OF  THE  MIDDLE  ORDINATE 
OF  AN  ARC. 

G.  C. — Tell  me  how  to  find  the  height  of  an  arc  at  Its  middle 
ordinate,  having  given  the  number  of  included  degrees  and 
the  length  of  its  chord. 

A. — The  height  of  the  arc  may  be  found  by  simple  arith- 
metical calculations,  if  a  table  of  sines  is  at  hand.  All  engi- 
neers' handbooks,  and  many  ether  books  on  engineering  sub- 
jects as  well,  contain  a  table  of  sines.  Inasmuch  as  we  know 
the  number  of  degrees  in  the  arc,  we  know  the  angle  sub- 
tended at  the  center.  Suppose  that  the  arc  is  36  degrees, 
then  the  angle  is  that  measured  by  36  degrees.  Half  the  chord 
is  the  sine  of  half  the  angle.  Half  the  chord  is  to  the  radius 
of  the  circle  as  the  sine  of  half  the  angle  (ratio  as  given  in 
the  table)  is  to  1.  From  this  proportion  the  radius  is  cal- 
culated, using  the  given  numerical  value  for  half  the  chord 
length.  Suppose  the  length  of  the  chord  is  10  feet,  then  half 
the  chord  length  is  5  feet.  Also  suppose  that  the  angle  is  36 
degrees.  In  a  table  of  sines  we  find  the  sine  of  18  degrees 
(half  of  36  degrees)  is  0.30902.  Then  5  :  «  =  0.30902  :  1;  or 
0.30902  R  =  5.  Then  i?  =  16.55.  The  cosine  of  18  degrees  is 
0.95106,  and  the  difference  between  it  and  1,  or  0.04S94  is  the 
versine  or  height  of  the  middle  ordinate  with  a  radius  of  1. 
We  have  found  the  radius  of  this  circle  to  be  16.55;  hence, 
the  height  of  the  middle  ordinate  for  a  radius  of  1  must  be 
multiplied  by  16.55  to  obtain  the  middle  ordinate  for  a  radius 
of  this  length.  0.04894  X  16.55  =  0.81  foot,  the  height  of  the 
middle   ordinate    on   an   arc    of   36    degrees,    having   a   chord 

length  of  10  feet. 

•  *     * 

By  the  way,  we  are  all  excited  over  the  records  of  the  high- 
speed steels.  But  a  glance  around  us  seems  to  show  that  most 
of  it  ends  in  excitement.  Is  it  the  fault  of  the  new  steels, 
the  machines,  or  the  men  that  handle  them?  After  the  noise 
and  smoke  clear  away,  we  find  that  things  have  a  tendency  to 
settle  back  into  the  easy-going  run  of  ordinary  practice.  The 
machine  tool  manufacturers,  however,  are  always  ready  to 
give  to  the  trade  any  advantage  that  their  long  'experience 
shows  is  worthy  of  serious  attention.  So  we  have  to-day 
become  so  used  to  what  were  called  new-fangled  devices  a  few 
years  ago,  that  few  buyers  would  consider  any  machines  not 
fitted  with  all  these  latest  improvements,  that  have  shown 
their  value   as  cost-reducing  elements   in   the   manufacturing 

plant. 

•  •     • 

In  our  .Tune,  1006,  issue,  engineering  edition,  we  referred  to 
the  evil  of  emjiloying  female  labor  In  foundries,  and  we  now 
find  that  the  delegates  of  the  Iron  Molders'  Union,  at  their 
session  in  Philadelphia  this  summer,  pronounced  themselves 
as  opposed  to  the  employment  of  women  and  children  in  core- 
rooms  and  foundries,  as  being  detrimental  to  the  health,  and 
contrary  to  the  station  in  life  for  which  they  are  intended. 
Here  Is  a  territory  where  upright  employers  and  fnlr-mlnded 
employes  may  well  cooperate,  for  It  certainly  Is,  In  the  long 
run,  but  a  loss  and  a  disgrace  to  the  country,  if  the  standard 
of  our  women  Is  permitted  to  be  lowered  so  as  to  be  required 
to  perform  such  work  as  Is  In  the  highest  degree  Incompati- 
ble Willi    .AiiH-rleun   ideals. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


THE  FULL  SWING  SIDE-CARRIAGE  TURRET 
LATHE. 

The  principal  innovation  in  this  interesting  tool  is  indicated 
by  its  name.  It  was  the  experience  of  the  designer  of  the  tool, 
who  has  been  connected  with  turret  lathe  work  for  more  than 
twenty  years,  that  the  greatest  objection  to  the  two-carriage 
type  of  turret  lathe  has  been  excessive  over-hang  of  turret 
tools  required  to  reach  the  chuck  over  the  width  of  the  tool 
carriage.  This  great  length  of  tool  has  resulted  in  weakness 
and  vibration  as  well  as  inaccurate  indexing.  In  the  machine 
shown  in  the  half-tone,  this  difficulty  has  been  overcome  by 
making  the  carriage  of  such  a  form  that  it  may  be  in  under 
the  chuclv,  entirely  out  of  the  way  of  the  turret  slide,  when 
it  is  necessary  to  bring  the  latter  close  to  the  face  of  the 
chuck. 

This  cross-slide  carriage  is  supported  at  the  front  of  the 
bed   instead  of  extending  across  the  top   of  the   vees.     It  is 


speeds.  The  doing  away  with  the  bolted  connection  between 
the  head-stock  and  base  allows  these  speeds  and  feeds  to 
be  used  even  with  multiple  broad  shaving  cutters  fastened  in 
the  turret.  Another  advantage  resulting  from  this  one-piece 
design  is  the  arrangement  for  driving  mechanism  it  is  possi- 
ble to  obtain  with  all  the  shafts  and  gearing  beneath  the 
spindle.  This  brings  the  driving  shaft  as  close  to  the  base  of 
the  machine  as  possible,  and  overcomes  the  vibration  which- 
is  prevalent  in  the  type  drive  belt  mechanism.  The  spindle 
mechanism  is  transmitted  through  a  gear  mechanism  giving 
thirty  changes  of  speed,  arranged  in  geometrical  progression 
with  a  maximum  ratio  of  80  to  1.  This  insures  ample  driving 
power  at  the  proper  speeds  for  all  work.  The  power  is  taken 
directly  from  the  line  shaft,  through  a  constant-speed  pulley 
with  a  friction  control  and  reversing  motion.  All  the  changes 
of  speed  which  may  be  obtained  without  stopping  the  counter- 
shaft   are     controlled     by     Interlocking     levers    conveniently 


FuU  Swing  Side-carrlage  Turret  Lathe. 


supported  at  the  upper  vee,  and  has  a  bearing  on  a  planed 
surface  at  the  lower  edge  of  the  bed  near  the  floor,  thus 
giving  as  wide  a  bearing  to  resist  the  cutting  strain  as  pos- 
sessed by  the  ordinary  form.  The  tool-post  of  this  cross-slide 
is  arranged  on  a  turret  base  with  facilities  for  holding  four 
regular  tool-posts,  like  the  ones  shown  in  the  cut,  or  straps 
for  flat  cutters,  if  it  is  desired  to  use  them. 

Another  novelty  in  construction  will  be  noted  in  the  shape 
of  the  main  turret.  The  turret  is  hexagonal  in  form,  four 
sides  being  finished  with  bored  center  holes  and  clamping 
surface  for  holding  boring  bars,  etc.,  while  the  remaining  two 
sides  are  open  to  receive  universal  facing  heads  for  holding 
any  form  of  facing  and  turning  cutter.  The  turret  is  equipped 
with  a  rotating  stock  bar  with  a  dead  stop  for  each  face. 

Both  turret  and  cross-slide  carriages  are  provided  with  both 
turning  and  screw-cutting  feeds.  These  feeds  are  entirely 
independent  both  as  to  rate  and  direction,  and  simultaneous 
cuts  can  be  taken  with  each  in  the  rate  and  direction  desired. 
Owing  to  the  weight  of  the  slides  necessitated  by  the  heavy 
work  for  which  the  machine  is  designed,  the  plan  has  been 
followed  of  giving  a  power  control  for  each  of  them,  operated 
by  handles  within  easy  reach  of  the  operater.  This  makes  it 
unnecessary  for  him  to  tire  himself  by  the  rapid  handling  of 
these  parts. 

It  will  be  noted  that  the  head-stock  and  bed  are  made  in 
one  piece.  This  is  an  unusual  construction  for  a  machine  as 
large  as  this,  but  it  has  several  important  advantages.  It 
gives  a  strength  and  rigidity  to  the  frame  work  which  meets 
the  exacting  requirements  of  high-speed  cutters,  allowing  them 
to   obtain   their  maximum  efficiency  at  the  proper  feeds  and 


located,   thereby   preventing   disastrous   results   through    care- 
lessness on  the  part  of  the  operator.     When  desired,  the  lathe 


is  equipped  with  motor  drive, 
be  used. 

The  lathe  has  a  swing  of 
18  inches  over  the  carriage, 
inches  in  diameter,  and  has  a 


Any  constant-speed  motor  may 

22    inches    over   the    vees   and 

The   spindle   is   bored   to   3% 

front  bearing  of  6%  inches  In 


diameter.  The  turret,  which  has  a  width  of  20  inches  across 
the  flats,  has  3-inch  holes  for  tools,  and  a  maximum  traverse 
of  52  inches  from  the  face  of  the  chuck.  The  lathe  is  fitted 
with  an  extra  heavy  three-jawed  universal  chuck.  It  weighs, 
complete,  8,000  pounds.  It  is  built  by  the  Steinle  Turret 
llachine  Company.  Madison.  "Wis. 


ROCKFORD  SENSITIVE  BENCH  DRILL. 

A  sensitive  bench  drill,  having  a  capacity  of  14-inch  holes 
as  a  maximum,  is  manufactured  by  the  Rockford  Machine  & 
Shuttle  Co.,  Rockford,  111.  As  will  be  noticed  from  the  accom- 
panying cut,  one  of  the  prominent  features  of  this  tool  is  the 
arrangement  of  the  table,  which  can  be  swiveled  around  a 
horizontal  axis,  and  can  be  set  to  any  position  and  locked  in 
any  angle,  thus  greatly  facilitating  the  drilling  of  holes  at  an 
angle  to  the  locating  or  bottom  surface  of  the  piece  In  which 
the  holes  are  drilled.  The  table  has,  of  course,  also  a  vertical 
adjustment  for  a  considerable  distance,  as  is  plainly  shown  in 
the  cut.  The  spindle,  which  is  made  of  tool  steel,  is  driven 
by  means  of  a  round  belt  running  from  a  grooved  pulley  cast 
in  one  piece  with  the  2-step  cone  pulley  constituting  the  main 
drive.     The  belt  runs  over  idlers  to  the  grooved  pulley  on  the 
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spindle.  The  lower  end  of  the  spindle  Is  fitted  with  a  taper, 
and  takes  any  5/16-inch  drill  chuck.  The  countershal't  has  a 
2-step  cono  pulley  for  a  1  i-i-inch  wide  Hat  bolt,  and,  of  course, 
tight  and  loose  pulleys,  as  usual.  One  feature  worth  mention- 
ing Is  the  adjustable  angle  plate  shown  in  place  on  the 
table.     Tills  angle  plate   is  intended   for  use  when   the  table 


Rockford  Sensitive  Bench  Drill. 

is  tilted,  to  support  the  work  on  one  side,  when  being  drilled 
on  an  angle.  This  angle  plate  can  be  moved  as  desired,  and 
locked  at  any  place  to  the  side  of  the  table  by  means  of  the 
binding  screw  shown.  The  side  of  the  table  is  provided  with 
slots  making  it  adaptable  for  work  which  can  conveniently  be 
clamped  in  this  position.  The  size  of  the  table  is  8  x  8  Inches, 
and  its  vertical  adjustment  is  5  inches.  The  greatest  distance 
between  the  spindle  and  the  table  is  7%  inches,  and  between 
the  spindle  and  the  frame  iVj  inches.  The  lever  feed  of  the 
spindle  is  2%  inches.  The  weight  of  the  machine,  including 
counter-shaft,  is  83  pounds. 


DBGBN'S  ELLIPSOGRAPH. 

The  accompanying  cuts  show  an  interesting  instrument  for 
the  drawing  of  ellipses  and  hyperbolas,  recently  patented  by 
Mr.  Julius  Degen,  of  Trenton,  N.  J.  The  most  interesting 
feature   about   this   tool    is    its   adaptability    for    drawing    an 


Flff.  1.    Drawing  Elllpaes  with  the  Degon  Instrument. 

ellipse  as  well  as  a  hyperbola,  the  inslniiiKut  bi  Ing  based 
on  the  jirlnclple  that  the  sum  of  the  distances  from  any  point 
on  an  ellipse  or  a  hyperbola  to  the  two  foci  of  llie  curve  is 
ConstiiMt,     Tlio    instruMicril,    ni;iy    also    be    used    for    drawing 


parabolas.  In  sucli  a  case  an  attachment  not  .shown  in  any  of 
the  cuts  lakes  the  place  of  one  of  the  posts  shown  at  the 
foci.  This  attachment  is  permitted  to  slide  along  a  T-square, 
and  the  pen  or  pencil  then  describes  a  parabola,  so  that,  in 
fact,  all  the  curves  for  conical  sections  may  be  drawn  mathe- 
matically correct  by  this  instrument. 

The  mechanical  construction  of  the  instrument  Is  as  fol- 
lows: Two  posts,  provided  with  points,  are  connected  by  two 
slotted  beams  clamped  together  by  a  thumb  screw.  These 
slotted  beams  permit  an  adjustment  of  the  distance  between 
the  two  posts,  the  points  of  which,  when  the  instrument  Is  In 
use,  are  placed  in  the  foci  of  the  curve  to  be  drawn.  On  the 
top  of  each  of  the  posts  is  a  stationary  pinion,  about  the 
axis  of  which  a  head  or  casing  swivels.  Through  this  casing 
each  of  the  two  racks  shown  are  passed,  an  easy  sliding  fit 
being  permitted.  The  teeth  of  these  racks  are  engaged  with 
the  tooth  of  the  stationary  pinion.  These  two  racks  cross 
each  other,  and  engage  at  the  crossing  point  with  a  travel- 
ing pinion,  the  vertical  shaft  of  which  is  extended,  and  at 
the  bottom  of  which  a  pencil  or  pen  holder  is  attached. 
Around  the  traveling  pinion  there  is  a  casing  made  as  a 
guide  for  the  racks.  When  the  instrument  is  used,  and  the 
pen  is  moved  by  holding  the  knob  at  the  upper  end  of  the 
vertical  shaft,  the  traveling  pinion  will  revolve,  moving 
inward  on  one  rack  exactly  the  same  distance  as  it  moves  out- 
ward on  the  other,  thereby  causing  the  pen  to  move  along  a 
curve,  every  point  on  which  is  so  located  that  the  sura  of 
the  distances  from  any  point  of  the  curve  to  the  foci  is  con- 
stant.   When  it  is  wanted  to  describe  a  hyperbola,  the  pen  is 


Pig.  2.    Using  the  Ellipsograph  for  drawing  Hyperbolas. 

passed  in  the  direction  toward  the  center  of  the  mechanism, 
and,  as  the  same  condition  will  obtain,  the  pen  evidently  will 
describe  the  desired  curve.  When  the  curves  are  drawn  with 
ink,  it  Is  necessary  that  the  pen  always  travels  tangent  to  the 
curve  being  drawn,  and  the  pen  has  to  be  guided  around  the 
vertical  shaft  continuously.  A  special  mechanism  is  con- 
tained in  this  instrument  for  accomplishing  this  purpose. 
This  mechanism  is  based  on  the  fact  that  the  tangent  in  each 
point  to  an  ellipse  or  hyperbola  bisects  the  angle  between 
the  two  lines  connecting  the  point  in  question  with  the  foci 
of  the  curve.  Each  of  the  traveling  heads  or  casings  is  pro- 
vided with  a  fiange  in  which  is  cut  a  spiral  groove.  Between 
the  two  flanges  a  steel  plate  swivels  around  the  axis  of  the 
traveling  pinion,  having  a  slot  running  in  a  radial  direc- 
tion. A  pin  engaging  both  of  the  grooves  previously  referred 
to  and  also  the  slot  in  the  plate  between  the  two  flanges, 
causes  this  plate  to  revolve  around  the  vertical  shaft  wlien- 
ever  the  instrument  is  put  in  motion.  The  steel  plate  has 
an  extension  at  a  point  opposite  the  radial  slot,  to  the  end 
of  which  is  riveted  a  small  vertical  pin  engaging  a  hole  at 
the  end  of  a  small  horizontal  arm,  which  Is  threaded  Into 
the  head  carrying  the  pen.  By  this  arrangement  a  revolving 
motion  is  conferred  upon  the  pen  which  keeps  it  constantly 
in  the  proper  direction. 


G.  B.  CENTRIFUGAL  AIR  COMPRESSORS. 

After  an  extensive  series  of  experiments,  covering  a  num- 
ber of  years,  the  General  Electric  Co.  Is  now  producing  a  lino 
of  direct-connected  centrifugal  compressors  for  supplying  air 
in    large   qu;mtitios    at    nioderate    pressures.      Thry    are    built 
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for  a  number  of  capacities,  and,  for  each  capacity,  in  three 
sizes  for  the  nominal  pressure  service  of  0.88,  1.7,  and  2.7 
pounds  per  square  inch,  respectively,  though  they  may  be  used 
at  pressures  greater  or  less  than  these  by  varying  the  speed 
at  which  they  are  run.  They  may  also  be  arranged  to  act  as 
"exhausters"  for  pressuress  within  3.2.5  pounds  per  square 
inch  or  6.5  inches  of  mercury  below  atmospheric  pressure. 
They  are  not  adapted  to  low  pressures,  which  field  is  satisfac- 
torily filled  by  the  ordinary  fan  blower.  Their  range  of  work 
covers  more  nearly  that  of  the  pressure  blower,  and  therefore 
they  are  especially  adapted  for  air  blast  for  burning  fuel,  as 
in  oil,  gas  or  other  furnaces. 

Design. 
This    centrifugal    compressor    is    a    modified    fan    blower 
designed  for  high  efficiency  at  pressures  that  are  high  for  this 


Pig.  1.    Centrifugal  Air  Compressor  driven  by  Direct-current  Motor, 

form  of  apparatus.  It  consists  simply  of  an  impeller  of 
improved  design  rotating  in  a  case.  The  impeller  receives  the 
air  on  both  sides  so  as  to  avoid  the  end  thrust.  The  general 
internal  arrangement  of  the  machine  bears  a  close  resem- 
blance to  that  of  the  so-called  turbine  pump;  so  that  the  term 
"turbine  compressor"  or  "turbine  blower"  has  been  aptly 
applied  to  this  apparatus. 

An   important  feature   of   the   design   is   the   fact  that  the 
compressor  and  its  motive  power  are  designed  for  each  other. 


Fig.  2.    Centrifugal  Air  Compressor  driven  by  Alternating-current  Motor, 

and  sold  as  a  single  unit.  The  compressor  may  be  driven  by 
a  direct-current  motor,  an  induction  motor,  or  a  non-condens- 
ing steam  turbine.  Under  these  conditions  there  is  no  belt- 
ing, gearing  or  other  transmitting  device  requiring  attention 
and  repair,  the  driving  and  driven  members  being  mounted 
on  a  single  shaft.  On  sizes  below  50  horse-power,  the  frames 
of  the  two  members  are  bolted  together  and  stand  on  feet 
cast  integrally  with  them.  The  larger  sizes  have  a  base  or 
bed  plate  on  which  the  frames,  casings,  and  bearings  are 
mounted. 


Comparison  with  High-Pressure  Fan  and  Positive  Blowers. 
This  turbine  compressor  fills  the  field  at  present  occupied 
by  the  high-pressure  fan  blower  and  the  positive  pressure 
blower.  As  compared  with  the  ordinary  fan  blower  design  for 
the  same  service,  it  need  only  to  be  said  that  the  efliciency 
is  about  one-third  greater,  while  the  new  machine  at  the 
same  time  retains  all  the  advantages  of  the  older  machine, 
such  as  its  simplicity  and  the  low  cost  of  maintenance. 
There  are  also  many  points  in  which  this  rotary  compressor 
shows  superiority  in  comparing  with  the  positive  pressure 
blower.     One  of  these  is  in  the  matter  of  pressure  regulation 
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Fig.  3.    Pressure  Curve  for  Centrifugal  Compressor,  with  Varying  Load. 

and  consequent  economy.  With  the  positive  pressure  blower 
the  machine  normally  receives  a  certain  number  of  cubic  feet 
of  free  air  per  minute  which  is  forced  into  the  main  at  the 
desired  pressure.  Ordinarily  the  means  taken  to  regulate  this 
pressure  is  the  installation  of  a  safety  valve  set  at  the 
required  number  of  pounds  per  square  inch.  When  the 
demand  for  air  falls  off,  so  that  the  blower  is  furnishing  more 
than  is  needed,  the  pressure  rises,  and  the  excess  escapes 
through  the  valve.  All  of  this  lost  air  involves  waste  of 
power.  On  the  other  hand,  if  the  demand  for  air  is  somewhat 
in  excess  of  the  capacity  of  the  machine  the  pressure  drops 
below  that  desired  for  the  use  to  which  it  is  applied.  As  com- 
pared with  this,  the  rotary  compressor  resembles  the  high- 
pressure  fan  blower  in  furnishing  the  air  at  a  nearly  con- 
stant pressure,  practically  independent  of  the  amount  fur- 
nished, within  the  capacity  of  the  machine. 

The  characteristics  of  the  apparatus  in  this  respect  would 
be  appreciated  by  referring  to  Fig.  3,  which  shows  the  vari- 
ation in  pressure  of  one  of  these  machines  running  at  high 
speed,  and  with  the  outlet  pipe  throttled  to  various  degrees. 
It  will  be  seen  that  the  variation  in  pressure  is  about  10  per 
cent  within  the  full  range  from  zero  to  the  rated  load,  while 

TABLE  OP  STANDARD  SIZES,  SINGLK  STAGE  CENTRIP0GAL  COMPRES60BS 
FOR  INDUSTRIAL  AIR  BLAST, 

Drivers  may  be  220  volt,  60  cycle,  3  phase  induction  motors,  either  Form  M 
or  K,  1^  or  :550  volt  D.C.  motors  or  non-condensing  steam  turbines. 


Diameter 

Max.  Press. 

Rated 
Pressure, 

Capacity. 

of 
Discharge 

Nominal 

D  C.  or 

Turbine 

pounds 

Pipe, 

H  P. 

Drive, 

per  sq.  m. 

per  min 

inches. 

pounds 
per  sq.  in. 

Foundry 

0.88 

3600 

13 

20 

1.5 

cupola  or 

0  88 

3600 

16 

30 

1,5 

low  press. 

0.88 

7000 

30 

50 

1,25 

air  blast. 

0.88 

10000 

28 

75 

1.25 

Moderate 

1.7 
1.7 

750 
1400 

8 
10 

11 
20 

S.7 
3.7 

1  ressure 
air  blast. 

1.7 

2000 

13 

30 

3.7 

1.7 

3600 

16 

50 

2.5 

High 

2.7 

1200 

8 

30 

4.2 

pressure 

2.7 

3400 

12 

50 

4,2 

air  blast. 

2.7 

3400 

14 

75 

3,0 

the  drop  is  not  alarmingly  great  even  with  an  overload  of 
33  per  cent  in  cubic  feet  of  free  air  furnished  per  minute. 
This  constancy  of  pressure  is,  of  course,  obtained  without 
regulating  devices  of  any  kind,  being  inherent  in  the  design 
of  the  machine,  the  only  requirement  being  that  the  speed  of 
the  impeller  be  kept  constant. 
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The  liiihiiu'  coinpressoi-  also  invitfs  comiiiirisoM  with  llio 
positive  blower  on  the  score  of  ruling  ami  capacity.  A  iiosi- 
tlve  machine  Is  often  rated  from  its  mechanical  ilisplacenient, 
no  allowance  being  made  for  the  heating  of  the  air  and  the 
drop  in  pressure  while  entering  the  machine,  not  to  mention 
the  leakage  around  the  moving  parts.  Actual  tests  have 
shown  a  loss  of  .''lO  per  cent  or  more  in  capacity  as  measured 


by  hand  adjusdmnt  of  the  nold  rheostat  up  to  the  maxiniunv 
value  given. 


Johnson  &  Bassett  Sbaft  Straiffhtener. 

by  theoretical  displacement  in  the  case  of  a  positive  pressure 
blower.  The  builders  of  this  device  state  that  their  centrifu- 
gal compressor  will  deliver  as  much  air  as  a  positive  blower 
having  a  rating  33  per  cent  greater. 

A  further  point  in  which  this  apparatus  invites  compari- 
son is  in  its  remarl^able  simplicity,  there  being  only  two  mov- 
ing parts,  the  rotor  of  the  driver  and  the  impeller  of  the  com- 
pressor. There  are  no  parts  other  than  the  two  supporting 
bearings  where  wear  can  possibly  occur.  The  bearings  being 
self-oiling,  the  only  attention  which  the  machine  requires  is 
the  renewal  of  oil  in  the  reservoir  at  intervals.  A  number  of 
machines  have  been  in  service  for  long  periods  without 
renewal  or  adjustment  of  any  kind,  and  without  attention, 
except  the  monthly  renewal  of  oil. 

Rating  and  Capacity. 

As  shown  in  the  accompanying  table,  these  compressors  are 
built  In  standard  sizes  comprising  a  number  of  capacities  for 
each  of  three  pressures.  They  are  made  of  such  capacity  as 
to  permit  the  use  of  a  single  machine  in  a  central  location 
in  a  factory  rather  than  installing  a  number  of  small  blowers 
scattered  In  various  places.  Even  the  smallest  machines 
listed  are  too  large  for  small  gas  furnace  installations,  only 
comparatively  large  installations  being  provided  for.  For  gas 
furnaces,  an  air  blast  capacity  of  about  ten  times  the  quantity 
of  gas  supplied  is  ordinarily  required.  For  this  work  a 
machine  rated  at  1.7  pound  per  square  inch  should  be  used. 
For  furnaces  requiring  a  concentrated  and  positively  directed 
jet,  a  machine  rated  at  2.7  pounds  pressure  should  be  used. 
The  first  four  sizes  on  the  list  are  especially  adapted  for  sup- 
plying air  blast  and  foundry  cupolas. 

The  rated  pressures  given  arc  at  the  beginning  of  the  pipe 
line,  and  with  the  inlet  full.  Provision  must  be  made  for 
any  pressure  drop  through  the  inlet  supply  pipe  or  in  the 
main.  All  sizes  are  provided  with  inlet  j)ipe  flange  connec- 
tion, and  the  supply  of  air  should  be  taken  from  a  cool  place 
out-of-doors  to  get  the  most  efficient  operation.  The  pressures 
given  are  for  an  air  supply  at  a  temperature  of  about  60 
degrees.  If  the  supply  is  hotter  than  this,  or  if  the  barometer 
is  abnormally  low,  there  will  be  a  slight  decrease  of  pressure. 
For  an  average  case  where  the  inlet  air  is  heated  somewhat, 
and  where  there  is  sufficient  length  of  inlet  and  discharge 
pipe  to  give  an  apjireciable  drop,  the  three  groups  listed  may 
be  usually  depended  upon  to  give  actual  pressures  in  the 
mains  at  a  distance  from  the  machine  of  about  0.625,  1.25 
and  2  pounds  per  square  inch  respectively.  Extremely  snuill 
pipes  will  give  lower  iiressurea.  With  direct-current  motor 
strive,  the  rated  pressure  Is  merely  nominal,  and  may  be  set 


JOHNSON  &  BASSETT  SHAFT  STRAIGHTENER. 

The  straightening  of  siiafts  in  the  machine  shop  is  often 
accompanied  by  more  or  less  difficulty,  because  of  the  lack  of 
Iiropcr  appliances  for  doing  this  kind  of  work.  Realizing  that 
there  Is  a  demand  for  a  good,  and  at  the 
same  time  inexpensive,  tool  In  this  field, 
Johnson  &  Bassett,  of  Worcester.  Mass., 
have  placed  upon  the  market  the  shaft 
straightener  sliovvn  in  the  accompanying  cut. 
This  illustration  shows  what  the  makers 
call  a  No.  1  shaft  straightener  for  use  in 
lathes  having  from  14  to  24  inches  swing. 
The  cut  shows  the  device  applied  to  a  14- 
inch  swing  lathe,  but  its  adjustable  feature 
permits  it  to  be  used  for  the  larger  sizes  as 
well.  The  capacity  of  the  device  is  1%-inch; 
that  is,  it  will  straighten  shafts  of  any 
diameter  up  to  this  dimension.  The  wheels 
with  which  the  device  Is  provided  can  be 
run  either  on  the  vees  or  on  the  flat  part 
of  the  bed,  and  are  easily  adapted  to  differ- 
ent sizes  and  makes  of  lathes.  The  levice 
is  not  heavy,  and  can  be  transferrer  from 
one  lathe  to  another  with  comparative  ease. 
The  advantages  of  this  device  are  the  sim- 
plicity and  ease  of  application  and  adjust- 
ment, and  the  enormous  leverage  obtainable,  due  to  the  design. 
The  device  will  undoubtedly  be  found  a  convenient  and  handy 
tool  in  many  machine  shops. 


GAS  OR  OIL  HEATED  SODA  KETTLE. 
The  Gray  &  Prior  Machine  Co.,  of  Hartford,  Conn.,  devel- 
oped the  soda  kettle  shown  in  the  cut,  for  its  own  use. 
The  peculiarity  of  this  construction  lies  in  the  fact  that  it  is 
heated  by  a  Bunson  gas,  or  a  blue  flame  kerosene  burner, 
instead  of  by  the  usual  steam  heated  jacket,  making  the  appa- 
ratus available  for  places  where  steam  cannot  be  used,  such 
as  garages,  and  machine  shops  driven  by  motor  or  oil  engines, 
where  the  steam  heating  plant  is  shut  down  during  the  sum- 
mer.    This  provision  makes  the  apparatus  portable  as  well,  so 


Gray  &.  Prior  Soda  Kettle. 

that  it  may  be  moved  from  place  to  place  In  the  shop  as 
necessity  may  require.  The  use  of  permanent  steam  pipe 
connections  and  steam  trap  for  taking  care  of  the  drainage 
is   also   obviated.     The   burner   used   has   an   inner   and    an 


260 


MACHINEKY. 


December,    1907. 


outer  ring  flame,  either  or  both  of  which  may  be  used.  The 
double  flame  needs  to  be  used  only  when  warming  up  the 
cold  bath  in  the  morning. 


THE  SCHMIDT  DRIVING  CHAIN. 

The  transmission  chain  lierewith  illustrated  is  manufac- 
tured by  the  Schmidt  Drive  Chain  Co.,  265  Broadway,  N.  Y. 
These  chains  are  adapted  for  high  speeds,  silent  action,  and 
automatic  compensation  for  lengthening  of  the  links  due  to 
wear. 

As  may  be  seen  from  Fig.  1,  this  chain  differs  from  others 
of  this  class  in  having  the  contact  lugs  formed  midway  of 
the  links  between  the  pivots.  This  gives  a  straight  path  for 
the  links  to  follow,  so  that  they  are  practically  in  simple  ten- 


Pigr.  1.    The  Schmidt  Driving  Chain. 

sion  and  ai-e  not  liable  to  bend  and  change  their  pitch  under 
excessive  or  suddenly  applied  loads.  For  this  reason  the 
makers  claim  that  for  a  given  load  the  chain  Is  lighter,  giving 
less  dead  weight  and  a  higher  efficiency. 

Its  action  when  new,  and  after  elongation,  may  be  com- 
pared by  the  diagrams  shown  in  Figs.  2  and  3.  As  the  pitch 
is  elongated  by  wear,  the  beveled  driving  lugs  on  the  links 
climb  up  the  inclined  faces  of  the  teeth  until  they  have  found 
the  proper  pitch.  For  this  reason  the  chain  may  be  used  until 
the  pitch  has  elongated  %  inch  per  foot,  or  more,  without  the 
action  losing  its  smoothness  and  accuracy.  The  teeth  of  the 
wheels  have  a  considerable  angle,  and  the  lugs  on  the  driving 
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Condition  of  Chain  "when  Ne^v,  and  when  the  Links  have  elongated 
One-half  Inch  per  Foot  due  to  Wear. 

chains  are  so  rounded  as  to  prevent  interference  on  sprockets 
having  a  small  number  of  teeth.  Very  large  gears  may  also  be 
used,  the  number  of  teeth  being  limited  only  by  the  capacity 
of  the  cutting  machine.  Speed  i-atios  as  high  as  20  to  1  are 
well  within  the  capacity  of  this  drive. 

The  construction  of  the  chain  is  new.  The  outer  end  of 
each  pin  orifice  in  the  links  has  the  same  radius  as  the  pins. 
The  links,  therefore,  always  have  full  bearings  on  the  pins, 
giving    a    large    bearing    surface,    and    doing   away   with    the 


excessive  wear  in  a  new  chain  resulting  from  the  use  some- 
times met  with  of  a  circular  hole  of  larger  diameter  than  the 
pin,  which  gives  only  a  line  bearing  until  the  metal  wears  and 
forms  a  seat  for  it.  The  method  of  retaining  the  pins  is 
novel  and  interesting.  They  are  not  riveted,  but  are  held  in 
place  by  means  of  special  edge  or  retaining  links,  having  a 
key-shape  hole  which  passes  over  the  end  of  the  pin  and 
enters  a  circular  groove.-  These  retaining  links  are  offset 
and  over-lap,  and  lock  each  other,  as  well  as  the  pins,  in 
place.  One  of  them  on  each  side  of  the  chain,  however,  is 
made  so  that  the  chain  may  be  disassembled  for  general  over- 
hauling, or  for  changing  its  length,  without  the  use  of  tools. 


PORTABLiE  VISE  STAND. 

The  portable  vise  stand,  while  it  has  not  as  yet  become 
very  much  used,  would  undoubtedly  fill  a  need,  because  in 
every  shop  there  are  a  number  of  occasions  arising  almost 
daily  where  a  portable  work  bench  or  vise  stand,  which  can 
be  easily  moved  from  one  place  to  another,  is  required.  This 
need,  having  been  recognized  by  the  New  Britain  Machine  Co., 
New  Britain,  Conn.,  has  caused  the  design  of  the  portable  vise 
stand  shown  in  the  accompanying  cut.  This  stand  consists 
of  a  circular  column  of  rolled  boiler  plate  to  which  is  fitted 
a  cast-iron  top  so  shaped  that  tools  or  work  may  be  con- 
veniently placed  upon  it  without  danger  of  falling  off  when 
moving  the  device  from   place   to  place.     The  bottom  of  the* 


Portable  Vise  Stand. 

cohinin  rests  on  a  cast  iron  base  plate,  being  large  enough 
to  give  ample  floor  support,  and  on  the  vise  side  far  enough 
back  from  the  working  line  so  that,  when  standing  by  the 
vise,  nothing  is  in  the  way  of  the  workman's  feet.  The  in- 
terior of  the  column  is  provided  with  three  shelves,  two  of 
which  are  adjustable,  intended  for  the  storing  of  tools,  the 
column  having  a  sliding  door.  The  door  is  so  placed  that 
the  workman  can  easily  open  it  and  see  the  contents  without 
moving  from  his  working  position.  No  truck  is  required  for 
transporting  this  vise  holder  from  one  place  to  another.  All 
that  is  necessary  is  to  raise  the  self-locking  handle  to  the 
position  shown  in  the  cut.  This  raises  the  stand  from  the 
floor  and  makes  it  bear  on  three  wheels,  one  of  which  is 
mounted  on  a  swivel.  The  stand  can  then  be  easily  pushed 
across  the  floor,  and  when  the  desired  point  is  reached,  the 
lowering  of  the  lever  drops  it  upon  its  base,  ready  for  use. 
These  stands  are  equipped  with  a  standard  make  of  vise,  but 
may  be  equipped  with  any  vise  desired,  or  even  without  the 
vise,  if  requested.  The  stand  is  built  in  two  sizes:  one  in 
which  the  top  tray  is  20x26  inches,  carrying  a  SVi-inch  v'^^- 
and  one  with  the  top  tray  24  x  32  inches,  provided  with  a 
5-inch  vise.    The  height  of  the  vise  in  both  cases  is  41  inches. 
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IMPROVEMENTS  IN  THE  CHANDLER  PLANER. 
The  readers  of  MAtiiiNiouY  are  faiuiliar  with  the  Chandler 
phiner,  built  by  the  Chandler  Planer  Co.,  Ayer,  Mass.,  which 
was  first  described  in  our  issue  ot  July,  1904.  As  will  be 
remembered,  the  most  striking  feature  of  this  tool  is  the  fact 
that  It  is  driven  by  three  belts  from  the  counter-shaft — of 
which  three,  one  is  the  regular  forward  motion  belt,  while 
the  other  two  control  the  return,  one  of  them  giving  a  much 
liisher  speed  than  the  otlier,  and  a  much  hi.E;her  return  than 
has  been  accomplished  by  any  ordinary  means.  In  operation, 
when  the  table  is  to  be  returned  for  the  ne.xt  stroke,  the 
moderate  speed  backing  belt  is  first  thrown  on,  momentarily, 
thus  quietly  reversing  the  planer  platen  and  the  gears  and 
pulleys  which  drive  it;   then  the  continued  movement  of  the 


Jiijproved  Features  of  the  Chandler  Planer. 

belt  shifter  throws  off  this  moderate  speed,  and  shifts  on  the 
high-speed  reverse,  which  rapidly  returns  the  table  to  position 
for  commencing  a  new  cut.  In  shifting  back  to  the  putting 
stroke  again,  the  sequence  is  reversed.  First  the  moderate 
speed  belt  is  engaged,  slowing  down  the  platen  until  it  is 
under  control;  then  the  forward  motion  belt  is  shifted  onto 
the  tight  pulley.  It  will  be  seen  that  the  moderate  speed 
reverse  belt  stands  midway  in  operation  between  the  forward 
and  fast  reverse  belts,  and.  serves  to  make  the  transition  be- 
tween the  two  extremes  quiet  and  controllable. 

Other  features  of  the  tool  are:  the  use  of  case-hardened  and 
ground  journals  for  the  bearings  of  all  high-speed  shafts;  a 
device  by  which  the  high-speed  return  can  be  disengaged  and 
only  the  moderate  speed  used;  a  back-gear  incorporated  in 
the  machine  which  can  be  used  when  a  slow-cutting  speed  and 
high-belt  ratio  are  required;  and  a  feed  mechanism  which  can 
be  varied  while  the  machine  is  in  operation  without  requiring 
the  clumsy  and  dangerous  adjustment  of  moving  parts.  Be- 
sides these  features  there  have  been  a  number  of  recent  Im- 
provements which  will  be  understood  by  reading  the  follow- 
ing paragraphs,  and  referring  to  the  accompanying  cut. 

The  arrangement  for  throwing  in  or  out  of  action  the  third 
or  high-speed  reversing  belt  has  been  much  simplified.  As 
now  made,  this  is  effected  by  simply  manipulating  a  little 
tappet,  pivoted  to  the  lever  operated  by  the  platen  dog  on 
the  left.  When  this  is  thrown  up,  the  lever  Is  carried  clear 
over,  and  the  third  belt  is  brought  into  use.  When  this  is 
turned  down  the  platen  dog  can  only  shift  the  lever  far  enough 
to  engage  the  moderate  speed  return. 

The  orthodox  slotted  plate  cam  for  operating  the  belt  shifter 
has  bp(  n  replaced  by  a  set  of  circular  cams,  contained  within 
the  tubular  arm  by  which  the  outboard   bearing  ot  the  driv- 


ing shaft  Is  supported.  The  circular  cams  are  much  easier 
lo  machine  than  the  plate  variety,  the  mechanism  is  less  ex- 
posed, and  the  mechanical  connections  with  the  reversing  lever 
are  much  simpler,  consisting  merely  of  a  gear  on  the  cam 
shaft,  meshing  with  a  rack  which  is  joined  to  the  reversing 
lever  by  a  connecting-rod. 

A  friction  feed-box  has  been  designed  which  is  not  radically 
new  in  principle,  but  which  is  so  well  proportioned  that  it  is 
able  to  work  under  severe  conditions  where  a  positive  arrange- 
ment Is  ordinarily  deemed  necessary.  This  device  is  of  the 
type  in  which  the  arresting  of  the  friction  member  against  the 
positive  stop  which  limits  its  motion,  serves  to  relieve  the 
friction  almost  entirely.  This  design  has  been  successfully 
applied  to  the  severe  service  of  operating  heavy  feeds  on  a 
48  X  48-inch  four-head  planer,  one  feed-box  driving  all  the 
heads,  at  the  greatly  increased  cutting  and  return  speeds  of 
which  the  machine  is  capable. 

Perhaps  the  neatest  and  yet  the  simplest  of  the  new  features 
is  the  means  provided  for  altering  the  feeding  from  the  com- 
mencement to  the  end  of  the  stroke,  or  vice  versa.  As  every 
planer  hand  knows,  this  is  ordinarily  done  by  shifting  the 
crank-pin  to  the  other  end  of  the  slot  in  the  face  of  the  feed- 
box.  This  is  a  ticklish  job,  especially  if  the  planer  is  a  large 
one  with  heavy  feed  mechanism,  and  more  especially  if  the 
planer  is  in  action.  The  method  used  on  the  Chandler  planer 
is  clearly  shown  in  the  cut.  As  usual,  a  slip  pinion  Is  used 
to  connect  the  feed  gear  on  the  end  of  the  cross-rail  with  the 
cross  and  vertical  feed  screws  and  shaft.  The  improvement 
consists  simply  in  providing  an  extra  stud  above  and  below 
the  central  stud  on  which  the  pinion  is  ordinarily  located. 
When  it  is  placed  on  either  of  the  other  two  studs,  the  train 
of  pinions  on  the  feed  screws  is  rotated  in  the  opposite  direc- 
tion, and  the  time  of  feeding  is  changed. 

It  might  be  mentioned  that  the  planer  shown  is  a  special 
one,  in  which  the  back  gear  mechanism  is  omitted.  For  this 
reason  the  lever  controlling  it  does  not  appear. 


GENERAL  ELECTRIC  SINGLE-PHASE  MOTOR 

FOR  MACHINE  DRIVING. 
The  General  Electric  Co.  has  placed  on  the  market  a  single- 
phase  motor  for  direct-connected  machine  driving,  to  fill  the 
demand  for  a  machine  that  would  be  rugged,  compact,  easy  to 
operate  and  ample  in  capacity.  As  may  be  seen  In  the  cut, 
these  motors  are  similar  in  general  appearance  to  thfe  poly- 
phase motors  produced  by  the  same  makers.  In  the  small 
sizes,  such  as  that  shown,  up  to  and  including  5  horse-power, 
a  unique  form  of  construction  is  used,  known  as  the  "riveted 


General  Electric  Single-phase  Motor. 

frame,"  consisting  of  laminae  of  soft  iron,  riveted  between  cast 
steel  heads.  In  the  larger  sizes,  TVi,  10,  and  15  horse-power, 
a  skeleton  form  of  construction  is  used,  differing  slightly  im 
detail,  but  possessing  the  same  advantage  as  the  riveted  frame- 
construction.  Each  of  them  provides  for  adequate  ventilation, 
reduced  weight,  and  compactness,  all  of  which  are  attained' 
without  sacrificing  other  qualities  in  any  respect.  Strength, 
and  rigidity  are  Insured  by  the  liberal  proportions  of  the- 
bearings,  shafts,  etc.  All  the  parts  are  jig  made,  nllowing 
them  to  be  replaced  without  requiring  fitting. 

The  machine   possesses  all  the  sinipllclty   of  the   polyphase 
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type,  including  the  absence  of  rubbing  contact  and  complicated 
internal  mechanism.  The  rotor  is  ot  the  well  known  high 
resistance  "squirrel  cage"  type,  while  tiie  stator  windings  are 
similar  to  those  of  the  three-phase  motor.  By  shifting  the 
bearing  head  brackets,  the  motors  are  adapted  to  either  floor, 
wall,  or  ceiling  use. 

Starting  devices  are  provided  which  require  a  compara- 
tively small  starting  current,  varying  from  2  to  3%  times  the 
full  load  current  throughout  the  whole  line.  The  maximum 
starting  current  is  required  only  on 
small  motors  in  which 'a  slightly  dif- 
ferent starting  apparatus  is  provided, 
hence  it  does  not  assume  abnormal 
proportions.  When  connected  with 
lighting  circuits,  they  can  be  thrown 
on  without  appreciably  affecting  the 
line,  provided  proper  transforming  ca- 
pacity is  installed,  as  usually  provided 
for  normal  conditions.  Clutch  pulleys 
are  provided  with  motors  of  1%  horse- 
power size,  or  larger.  These  are  so 
arranged  that  when  the  rotor  has  at- 
tained the  given  speed  the  friction 
band  of  the  clutch,  actuated  by  cen- 
trifugal force,  engages  the  outer  shell 
and  the  load  is  assumed.  All  the 
motors  of  the  line  can  be  directly  con- 
nected to  all  kinds  of  machinery  where 
moderate  starting  torque  is  required. 
as  is  the  case  with  fans,  blowers,  gen- 
erators, etc.  With  machinery  required 
to  be  started  under  full  load,  as  in  the 
case  of  pumps,  etc.,  clutch  couplings' 
are  employed  which  are  thrown  in 
when  full  speed  has  been  reached.  De- 
vices to  start  and  stop  the  motor, 
automatically  can  be  supplied  when 
regular  attendance  is  not  required,  as 
when  used  in  isolated  pumping  sta- 
tions, refrigerating  plants,  etc. 

The  fact  that  these  motors  can  be 
run  from  an  ordinary  alternating-cur- 
rent light  circuit  makes  them  easily  adaptable  to  the 
needs  of  the  small  power  user.  Their  compactness  and 
srnall  weight  per  horse-power,  due  to  the  riveted  frame  form 
of  construction,  makes  them  applicable  to  special  cases  where 
heavy  or  bulky  machines  could  not  be  used. 


in  Fig.  2.  The  principle  is  well  known  to  our  readers  and 
needs  not  to  be  minutely  described.  A  hob,  having  teeth  of 
the  same  shape  as  a  rack,  is  used,  set  at  an  angle  to  the  gear 
equal  to  the  angle  of  the  spiral  on  which  its  teeth  are  cut,  so 
it  can  be  fed  straight  down  through  the  blank  without  inter- 
ference. The  hob  and  work  are  connected  with  each  other 
by  change  gearing  to  rotate  at  the  same  ratio  as  that  between 
the  number  of  teeth  in  the  gear  and  the  number  of  threads 
on  the  hob.    The  machine  being  started  up  with  the  members 


NEWTON  GEAR  ROBBING  MACHINE. 

The  Newton  Machine  Tool  Works,  Inc.,  Philadelphia.  Pa., 
has  had  in  operation  in  its  own  works  for  the  past  five  years 
a  machine  for   bobbing  worm,  spiral,  and  spur   gears.     This 


Fig.  2.    Newton  Gear  Hobblng  Machine  at  Work  on  a  Spur  Gear. 

rotating  at  this  ratio,  and  the  hob  being  set  to  cut  the  proper 
depth,  it  is  ted  steadily  down  through  the  work,  completing 
all  the  teeth  at  one  feeding  of  the  slide. 

In  Fig.  1  the  machine  is  shown  set  up  for  bobbing  worm 
gears;  in  this  case  the  head  is  set,  of  course,  to  have  the 
spindle  horizontal.  The  blank  and  hob  are  geared  together 
at  the  proper  ratio  as  when  cutting  spur  gears,  but  the  work 
table  with  the  blank  is  fed  in  toward  the  cutter  until  the 
proper  depth  has  been  reached,  instead  of  having  the  cutter 
head  fed  down  the  face  of  the  slide  as  in  Fig.  2. 

All  the  feed  movements  are  by  power,  and  are  obtained  by 
change  gearing.  The  cliange  gearing,  for  the  feed  of  the  table 
on  the  bed  in  bobbing  worm-wheels,  is  located  at  the  outer 
end  of  the  bed,  in  the  position  indicated  in  Fig.  2,  the  feed 
movement  for  the  screw  being  obtained  from  the  splined 
shaft  which  drives  the  dividing  worm.  The  dividing  wheel 
of  this  machine  is  20  inches  in  diameter,  and  the  machine  is 
of  such  dimensions  as  to  take  in  blanks  up  to  40  inches  in 
diameter.  As  will  be  noted,  the  head  is  counterbalanced.  The 
machine  has  every  appearance  of  strength  and  rigidity. 


Fig.  1.    Tlie  ilacbiue  arranged  for  Robbing  Worm-wheels. 

has  been  so  successful  that  another  has  recently  been  built 
for  its  own  use.  and  the  firm  is  prepared  to  build  them  for 
the  trade  as  well. 

The  machine  as  arranged  for  cutting  spur  gears  is  shown 


R.  W.  SPEED  VARIATOR. 

This  device,  made  by  the  R.  W.  Speed  Variator  Co.,  Singer 
Building,  New  York  City,  is  capable  of  transmitting  power 
positively  with  a  variable  velocity  with  small  gradations,  a 
change  being  made  without  stopping  the  movement  and  with- 
out shock  or  jar.  The  way  in  which  this  is  accomplished 
will  be  understood  from  a  study  of  the  accompanying  cuts 
and  description. 

Fig.  3  shows  a  general  view  of  the  apparatus,  while  the 
line  cuts  Figs.  1  and  2  explain  the  mechanism.  The  driving 
member  of  the  device  is  normally  pinion  A,  Fig.  1,  while  cone 
B  is  the  driven  member.  Obviously  their  functions  may  be 
reversed   as   occasion   requires.     The   cone   is   formed   with   a 
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series  of  recesses',  or  "lUts,"  as  the  builders  call  them,  of 
suitable  form  to  mesh  accurately  with  the  conoldal  pin  shape 
looth  on  pinion  ^l.  These  several  rows  of  pits  are  arranged 
around  the  circumference  of  the  cone  at  equal  distances 
apart,  and  their  number  for  each  row  varies  In  geometrical 
progression  from  one  end  to  the  other.  One  of  the  holes  in 
each  row  Is  arranged  in  a  straight  line  on 
the  vertical  plane  of  the  axis  of  the  cone, 
as  shown  in  Fig.  1.  This  row  of  holes  is 
formed  in  a  tongue  C  adapted  to  have  a 
limited  sliding  movement  in  a  correspond- 
ing T-slot  cut  in  the  periphery  of  the  cone, 
as  shown  in  l-Mg.  2.  This  tongue  furnishes 
means  by  which  the  pinion  may  be  shifted 
from  one  row  of  pits  to  another  without 
requiring  it  to  be  disconnected  from  the 
cone.  If  it  is  desired  to  move  it  to  a  larger 
diameter,  for  instance,  as  soon  as  the  tooth 
in  the  pinion  has  engaged  with  the  hole  in 
the  tongue,  the  latter  is  shifted  to  the  left, 
carrying  the  pinion  with  it  just  far  enough, 
and  in  time,  tor  the  next  tooth  to  engage 
with  the  next  larger  row  of  holes  on  the 
cone.  If  it  is  desired  to  move  it  still  fur- 
ther, the  shifting  is  repeated  as  many  times 
as  may  be  required  to  bring  the  pinion  to  tlie 
<Jeslred  point  on  the  cone.  The  process  may  be  reversed  by 
shifting  in  the  other  direction,  the  tongue  being  moved  a 
step  to  the  right  at  each  revolution,  carrying  the  pinion  with 
It  from  one  row  of  pits  to  the  next  succeeding. 


of  the  device,  and  are  connected  with  handle  U  in  sudi  a  way 
that  either  of  them  may  be  thrown  Into  the  corresponding 
groove,  It  being  impossible  for  both  to  be  thrown  at  the  same 
time.  When  one  of  these  cams  is  thrown  In,  its  point  enters 
the  space  between  the  lug  d  and  the  flange,  forcing  it  outward 
against  the  pressure  of  the  constraining  spring,  and  carrying 
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Pig.  3.    General  Appearance  of  Variable  Speed  Mechanism. 

the  pinion  with  it  to  a  new  row  of  holes.  After  the  cone  has 
turned  a  short  distance,  the  lug  passes  the  cam  and  drops 
back  into  the  neutral  position.  If  lever  G  is  still  held  in  the 
same  position,  the  cam  will  act  as  before,  on  the  next  revolu- 
tion of  the  cone,  shifting  the  pinion  another  step  to  a  new 
row  of  pits.  This  action  will  continue  as  long  as  the  lever  Is 
operated,  or  until  the  last  step  on  the  cone  has  been  reached, 
in  which  case  an  automatic  mechanism  throws  the  cam  out 
against  the  force  applied  to  it  by  the  operator.  When  the 
liandle  is  moved  in  the  opposite  direction,  the  reverse  motion 
takes  place,  and  the  pinion  is  moved  down  step  by  step  toward 
the  opposite  end. 

This  device  finds  its  application  as  a  counter-shaft  mechan- 
ifcm  in  driving  machinery  of  various  kinds;  in  textile  machin- 
ery where  slight  variations  of  speed  are  required,  as  in  driving 
rolls  on  which  cloth  is  wound;  and  in  feed  change  mechanisms 
and  other  devices  of  a  similar  nature. 


LIPPINCOTT  WATER  MOTOR  GRINDER. 

In  the  accompanying  illustration  is  shown  a  water  motor 
mounted    directly    on    a    faucet,    and    provided   with    a    small 


Pig.  1.    Plan  View  of  Variable  Speed  Mecbanlsm  of  Ingenious  Design. 

Tongue  G  is  moved  automatically,  the  mechanism  at  the 
large  end  of  the  cone  being  provided  for  this  purpose.  Two 
lugs  d  are  formed  on  the   left-hand   end  of  the   tongue.     At 


Maciiii„iii.y.r. 

f     Pig.  2.    End  view  of  Variable  Speed  Device,  showing  one  Cam  Thrown 
in  for  ShIfUng. 

the  larger  periphery  of  the  cone,  two  grooves  are  turned 
and  lugs  d  normally  stand  midway  on  these  grooves.  This 
nO'fmal  position  Is  maintained  liy  spring  connections,  which 
return  the  tongue  to  this  position  whenever  It  has  been  dis- 
placed  longitudinally.     Two  cams  F  are  pivoted  at  the  base 


Llpplnoott  Water  Motor  Grinder. 

emery  wheel.     This  motor  can  l)e  used  with  advantage  where 
the  water  pressure  is  20  pounds  and  over,  and  Is  very  service- 
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able  for  grinding  all  kinds  of  small  tools.  At  20  pounds 
pressure  a  motor  makes  4,000  revolutions  per  minute,  and  at 
50  pounds  pressure,  whicti  is,  perliaps,  about  ttie  average 
■water  supply  pressure,  the  speed  averages  5,000  revolutions. 
These  motors  are  very  handy  both  in  machine  shops  and 
elsewhere,  an  advantage  being  that  belting  and  counter-shafts 
are  done  away  with,  and  that  the  speed  and  power  may  be 
instantly  regulated  by  the  admission  of  water  through  the 
faucet.  The  stream  of  water  issuing  from  the  motor  is  made 
useful  in  cooling  the  tools.  The  motor  may  be  attached  to 
any  faucet  in  less  than  a  minute,  and  emery  wheels  may  be 
interchanged  in  a  very  short  time.  A  suitable  rest  may  be 
provided  to  give  the  proper  angle  for  the  grinding  of  twist 
drills.  This  water  motor  is  manufactured  by  the  Lippincott 
Motor  Grinder  Co.,  Newark.  N.  J. 


WILLIAMS  DROP-FORGED  PLANER  CLAMP. 

The  half-tone  herewith  shows  a  stiff,  substantial,  drop- 
forged  clamp  intended  to  be  used  on  the  planer  or  milling 
machine,  or,  in  general,  on  any  machine  tool  where  clamps  of 
this  description  may  be  required.  The  advantage  of  clamps 
manufactured  in  this  manner  is  the  possibility  of  having  an 
assorted  and  uniform  supply  of  clamping  devices,  and  as  such 
these  clamps  are  likely  to  prove  valuable  additions  to  the 
machine   shop   equipment.     These   clamps   are   made    from   a 


Willioma  Diop-Jortged  Planer  Clamp. 

strong,  tough  grade  of  steel,  and  are  submitted  to  a  case- 
hardening  process  after  forging,  so  as  to  enable  them  to 
stand  hard  usage.  This  clamping  device  is  made  by  J.  H. 
Williams  &  Co.,  Brooklyn,  N.  Y.,  and  may  be  had  in  three  sizes 
ranging  from  4  to  8  inches  in  length,  and  1%  to  2%  inches 
width  at  the  center,  the  thickness  varying  from  %  to  1%  Inch. 
The  oval  hole  in  the  clamp  permits  of  considerable  adjustment, 
the  length  of  the  slot  varying  from  1%  to  2  13/16  inches, 
according  to  size.  The  width  of  the  slot  is  from  11/16  to 
13/16  inch. 


BEVEL  GEAR  CUTTING  ATTACHMENT  FOR 

AUTOMATIC  SPUR  GEAR  CUTTER. 
E.  J.  Flather  Mfg.  Co.,  of  Nashua,  N.  H.,  has  recently 
designed  an  attachment  which  may  be  applied  to  its  auto- 
matic spur  gear 
cutting  machines, 
and  used  for  cut- 
ting bevel  gears. 
As  may  be  seen  in 
the  cuts,  the  at- 
tachment is  bolted 
to  the  front  face  of 
the  work  spindle 
head.  The  attach- 
ment comprises  a 
body  on  which  is 
mounted  a  head 
carrying  a  supple- 
m  e  n  t  a  r  y  spindle. 
This  supplementary 
spindle  may  be  ad- 
justed at  any  angle 
from  the  vertical 
to  the  horizontal. 
It  is  connected  with 
the  work  spindle 
for  inde.xing  the 
blank  by  means  of 
a  bevel  gear  on  its  inner  end  meshing  with  a  second 
bevel  gear  mounted  on  the  axis  by  which  the  supplementary 
head  is  adjusted  for  the  required  angle.  This  latter  bevel 
gear,  in  turn,  meshes  with  a  third  attached  to  the  work  spin- 


Fig.  1.    DetaU  View  of  the  Attachment. 


die.  It  will  be  seen  that  with  this  provision  tlie  index  wheel  of 
the  machine  controls  the  supplementary  spindle  on  which  the 
bevel  gear  is  mounted  at  whatever  angle  the  supplementary 
head  may  be  set.  The  bevel  gears  of  this  connection  are 
carefully  cut,  and  are  provided  with  adjustment  for  reducing 
the  back  lash  to  zero. 

In  cutting  bevel  gears  with  this  attachment,  the  head  is  set 
to  the  cutting  angle,  and  the  cutter  set  central  as  usual,  if  it 
is  thought  best  to  take  a  central  cut  throu^  the  teeth  pre- 
vious to  the  finishing  cuts.  For  the  finishing  or  side  cuts,  the 
blank  is  rotated  the  proper  amount  by  the  provision  made 
for  this  in  the  mounting  of  the  index  worm,  while  the  cutter 
is  shifted  sideways  to  correspond  with  the  rolling  movement 


Fig.  2. 


Bevel  Gear  Cutting  Attachment  applied  to  an  Automatic 
Spur  Gear  Cutter. 


by  the  regular  sidewise  adjustment  provided  with  the  machine. 
This  latter  adjustment  is  effected  by  a  spanner  wrench  acting 
on  the  nut  encircling  the  spindle  sleeve,  seated  in  a  recess  on 
the  inboard  cutter  spindle  bearing  as  shown  in  the  half-tones. 
This  attachment  has  proved  to  be  perfectly  satisfactory  with 
the  small  and  medium  size  gears  which  constitute  the  great 
portion  of  the  work  done  on  a  machine  of  this  size. 


DIAL  GAGES  FOR  ACCURATE  MEASUREMENTS. 

The  accompanying  half-tones  illustrate  a  number  of  inter- 
esting dial  gages  made  by  B.  C.  Ames  &  Co.,  of  Waltham, 
Mass.,  who  make  a  specialty  of  fine  watch  and  clock  making 
machinery.  The  gage  Shown  in  Fig.  1  is  termed  a  jaw  gage, 
and  it  is  intended  for  the  measuring  of  diameters  of  small 


Fig.  1.    Jalv  Gage  for  Accurate  Measurements. 

work,  particularly  those  occurring  in  watch  or  clock  manu- 
facturing, or  for  any  small  and  fine  measurements  like  wire, 
paper,  sheet  metal,  etc.,  where  extreme  accuracy  is  required. 
The  device  worlvs  on  the  rack  and  pinion  principle,  and  the 
reading   is   made    to    0.001    inch,    although,    of    course,    much 
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fliuM-  subdivisions  can  bo  cstlniatod  between  the  compara- 
tively large  graduations  of  the  dial.  The  capacity  of  this 
gage  is  0.2  inch.  The  dial  Is  provided  with  two  hands,  the 
lonj!  hand  Indicating  the  number  of  thousandths,  while  the 
smnll  hand  shows  Ihe  number  of  revolutions  that  have  been 

made    by    the    large 

indicating  hand.  The 

case     enclosing    this 

gage  is  made  partlcu- 

^.  in  larly  strong  so  as  to 

^^**»^;s>^^*^  be  able  to  withstand 

I  ■   .     Y^*^^  the  hard  usage  of  a 

t"  i    "lli^^^  machine   shop    with- 

^^^^^^  out     Injuring     the 

mechanism  contain- 
ed, and  is  provided 
with  feet  to  stand  on 
the  bench. 

In  Fig.  2  is  shown 
what  is  called  an  up- 
right fine  gage,  which 
is  also  graduated  to 
0.001  inch  and  made 
on  the  rack  and  pin- 
Ion  principle.  The 
platen  or  table  of 
this  gage  is  made  to 
turn  around  its  cen- 
ter, and  is  provided 
with  a  fine  adjusting 
screw  used  for  bring- 
ing the  platen  up  to 
such  a  height  that 
the  hand  of  the  gage 
will  indicate  at  zero 
when  the  end  of  the 
measuring  rod  rests  against  the  platen  itself,  or  against 
the  surface  of  any  standard  gage  with  which  it  may  be 
desired  to  compare  when  testing  work.  The  bracket  carry- 
ing the  platen  is  fitted  to  the  upright  portion  of  the  stand 


Upright  Dial  Ga^e  of  the  Rack  and 
Pinion  Type. 


Fig.  3.    Dial  Gage  Head. 

as  shown,   which   gives   a   long  range   to   the  gage.     In   Fig. 
3  is  shown  a  gage  head  which  is  of  the  same  construction 
as  that   used   in   the   upright  gages.     This    head    is   provided 
with  a  back  suitable  for  attaching  to  it  any 
kind  of  mounting.     The  many  varied  uses  to 
which  this  gage  may  be  applied  will  readily 
suggest  themselves  to  the  toolmaker  who  is 
required    to    make    accurate    measurements. 
The  gage  can  also  be  used  as  a  center  indi- 
cator, snap  gage  or  limit  gage.    It  is  well 
adapted  for  being  applied  to  fine  measuring 
devices  for  the  lead  of  screw     threads,  and 
for  gage  testing. 


chine  Is  gear  driven.  The  friction  pulley  is  controlled  by  a 
lever,  as  shown,  and  the  table  Is  under  absolute  control  of 
the  operator,  and  can  be  conveniently  moved  any  fractional 
part  of  a  revolution.  The  machine  is  provided  with  eight 
feeds,  and,  on  account  of  its  friction  device,  the  danger  of 
stripping  the  gears  through  careless  handling  is  reduced  to  a 
minimum.  An  automatic  feed  triiiping  device  permits  any  of 
the  feeds  to  be  positively  stopped  at  any  predetermined  point. 
The  dials  for  the  feed  trip  may  be  plainly  seen  in  the  cut  at 
the  end  of  the  cross  rail.  The  tripping  arrangement  will  also 
throw   out  the  feed   at  either  end  of  tlie   traverse  movement 


Gisholt  Boring  and  Turning  Mill. 

whether  the  dials  are  set  or  not.  All  feed  screws  are  provided 
with  index  dials  graduated  to  0.001  inch.  The  machine  13 
furnished  with  either  a  plain  table  or  chuck,  and  the  extreme 
swing  of  the  machine  is  36 1^  inches.  The  motor  of  the  ma- 
chine, being  mounted  as  shown,  does  not  require  any  addi- 
tional floor  space,  and  the  machine  is  fully  self-contained. 


ONE-BELT  REVERSIBLE  COUNTER-SHAFT. 

A  new  counter-shaft  has  been  brought  out  by  the  Smith 
Counter-shaft  Co.  of  Boston,  Mass.  This  counter-shaft  gives 
two  forward  and  one  reverse  speed,  using  but  one  belt  from 
the  line-shaft  to  the  counter-shaft.  The  half-tone.  Fig.  1, 
and   the   line   cut.   Fig.   2,   show   the   general   appearance   and 


THE  GISHOLT  BORING  AND 
TURNING  MILL. 

The  boring  and  turning  mill  Illustrated  In 
the  accompanying  cut  Is  one  of  the  latest 
products  of  the  Gisholt  Machine  Co.,  1316  Washington  Ave., 
Madison,  Wis.  The  machine  is  motor  driven,  a  5-horse- 
power  variable  speed  motor  being  jirovlded,  the  speeds 
ranging  from  400  to  1,600  revolutions  per  minute.  A 
single  friction  pulley  Is  substituted  for  the  three-step  cone 
pulley  ordinarily  used  on  belt  driven  machines,  and  the  ma- 


Flg.  1.    Smith  One-belt  Reversible  Counter-shaft. 

construction  of  this  counter-shaft.  From  Fig.  2  it  will  be 
seen  that  the  device  consists  of  a  pulley  wltli  a  spur  gear 
attached  to  the  hub,  an  Internal  gear  connected  with  frictions 
A  and  11.  and  a  throe-arm  spider  carrying  intermediate  pin- 
ions meshing  with  the  spur  gear  and  the  Internal  gear.  The 
three-arm  spider  is  connected  wllli  llie  rrictlons  ('  and  P.    The 
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operation  of  the  device  is  as  follows:  Friction  C,  when 
engaged,  keys  the  spider  to  the  shaft,  while  friction  D,  when 
engaged,  holds  the  spider  stationary,  preventing  it  from 
rotating;  friction  B  keys  the  internal  gear  to  the  shaft,  and 
A  holds  it  stationary.  The  female  members  of  frictions  C 
and  B  are  keyed  to  the  shaft,  and  those  of  A  and  D  are  fast- 
ened to  the  over-head  beams,  preventing  rotation.  The  clutch 
operating  arrangement  acts  as  follows.  'When  the  shifting 
rod  is  moved  to  the  left  frictions  C  and  A  are  engaged.  This 
gives  a  slow  forward  speed.  When  the  shifting  rod  is  thrown 
to  the  right,  frictions  B  and  D  become  engaged,  which  gives 


Machinery,  XT. 


Pig.  2.    Section  through  Smith  One-belt  Reversible  Counter-shaft. 

the  reverse  drive,  the  three-arm  spider  being  held  stationary 
and  the  internal  gear  being  keyed  to  the  shaft.  A  high  for- 
ward speed  is  obtained  when  the  shifting  rod  is  first  thrown 
to  the  left,  and  then,  at  the  same  time  gripping  a  latch  lever 
operating  a  disengaging  mechanism,  is  again  thrown  to  the 
right.  This  causes  a  connection  between  the  pulley  itself 
and  the  shaft,  thereby  driving  the  shaft  with  the  same  speed' 
as  the  pulley.  In  this  case  frictions  B  and  G  are  both  engaged, 
the  mechanism  permitting  the  engaging  of  friction  B  without 
disengaging  friction  C.  A  neutral  position  of  the  shifting 
rod  will  stop  the  counter-shaft  regardless  of  which  frictions 
have  been  engaged. 

COMBINATION  FOOT  AND  POWER  PRESS. 
The  machine  shown  herewith,  made  by  the  Automatic  Spe- 
cialty Company,  Cincinnati,  Ohio,  is  constructed  with  a  view 

of  supplying  the  de- 
mand for  a  small, 
quick-acting  punch 
press  for  the  manu- 
facture of  light  sheet 
metal  and  brass 
goods.  It  has  the  ad- 
vantage of  being  use- 
ful in  cases  where 
power  is  not  avail- 
able, as  well  as  In 
shops  where  it  is. 
This  makes  it  adapt- 
ed to  the  use  of  tin- 
ners, stove  and  cor- 
nice workers,  and 
other  manufactories, 
where  foot  power  is 
the  only  motive  pow- 
er in  use.  As  a  belt 
driven  fly  wheel 
press,  the  makers  be- 
lieve that  it  will 
c  o  m  p  a  re  favorably 
with  any  other  ma- 
chine in  the  market 
of  50  per  cent  great- 
er weight,  since  espe- 
cial care  has  been 
taken  to  distribute 
the  metal  so  as  to 
give  the  greatest  strength  and  power  obtainable.  The  wearing 
surface  and  bearings  are   simply   constructed  and  accurately 


fitted,  and  are  made  of  suitable  materials,  and  of  such  propor- 
tions as  to  give  durability  under  the  severest  service  to  which  a. 
press  of  this  size  and  character  should  be  subjected.  The  ram 
is  fitted  with  an  adjustable  gib  to  take  up  the  wear,  though 
this  would  be  reduced  to  a  minimum  owing  to  the  large  area 
of  bearing  surface  provided.  The  automatic  clutch  may  b» 
operated  either  by  the  hand  lever  shown  at  the  right  of  the^ 
spindle,  or  by  the  right-hand  foot  lever.  The  fly-wheel  is 
bronze  bushed,  and  can  readily  be  replaced  at  small  cost. 

When  being  used  as  a  foot  press,  the  treadle  beneath  the 
machine  is  connected  with  a  crank-pin  on  the  fly-wheel  which 
is  revolved  by  the  foot  of  the  operator  in  this  way.  For  light 
work,  a  working  stroke  can  be  made  at  every  revolution  of 
the  fly-wheel  by  this  method.  For  heavy  work,  beyond  th& 
range  of  the  usual  foot  press,  the  fly-wheel  may  be  speeded 
up  for  several  revo- 
lutions and  the  au- 
tomatic  clutch 
thrown  in,  as  when 
w-orking  with  power, 
when  the  stored  mo- 
mentum will  punch 
a  hole  well  up  to  the 
full  capacity  of  the 
machine. 

The  machine,  as 
shown,  is  regularly 
provided  with  a 
front  and  side  gage 
on  the  bolster  plate 
for  guiding  the  stock 
to  the  punch  when 
duplicate  pieces  are 
wanted.  A  stripper, 
as  shown,  is  fasten- 
ed to  the  sides  of  the 
column.  The  equip- 
ment includes  a  set 
of  three  wrenches 
and  a  choice  of  three 
punches  of  standard 
sizes  ranging  from 
%  to  %  inch.  The 
full  capacity  of  the 
machine  is  for  holes 
up  to  vs  inch  in  di- 
ameter through  % 
inch  brass  or  soft 
iron.  The  distance 
from  the  center  of  the  slide  to  the  back  of  the  throat  is  5% 
inches;  from  the  bed  to  the  bottom  of  the  slide  when  up, 
4^,4  inches.  The  fly-wheel,  which  is  19  inches  in  diameter, 
weighs  105  pounds  and  should  run  from  175  to  200  revolutions 
per  minute.    The  weight  of  the  machine  is  500  pounds. 


Fig.  2 


Design  of  Combination  Foot  and 
Power  Press. 


Fig.  1. 


Automatic   Specialty   Co.'s    Combination 
Foot  and  Power  Press. 


BLISS  SINGLE  CRANK  PRESS  OF 
UNUSUAL  SIZE. 

This  press,  built  by  the  E.  W.  Bliss  Co.,  5  Adams  Street, 
Brooklyn,  N.  Y.,  is  stated  by  its  builders  to  be  the  largest 
machine  of  this  type  the  company  has  ever  built,  if  not  the 
largest  ever  built  by  any  one.  It  can  be  used  for  a  variety 
of  purposes,  such  as  heavy  blanking,  trimming  and  shearing, 
and  it  Is  in  addition  provided  with  a  long  enough  stroke  (24 
inches)  to  make  it  especially  suitable  for  the  work  of  drawing 
cold  from  heavy  sheet  steel,  such  articles  as  automobile 
pumps,  cream  separator  bowls  and  deep  drawn  seamless  shells. 
It  can  be  applied  to  such  of  this  work  as  does  not  require 
the  blank  holder  that  is  essential  in  the  manufacture  of  parts- 
drawn  from  thin  sheet  metal.  With  the  thicker  metals  for 
which  the  press  is  intended,  no  blank  holder  with  attendant 
toggle  or  cam  action  is  required  or  provided. 

The  machine  is  provided  with  a  base  of  suitable  foundatiott 
area  for  a  machine  of  its  size.  Double  frame  columns  oa 
each  side  connect  this  bed  with  the  arched  crown  piece  od 
the  top.  which  binds  them  together  and  furnishes  the  bearing 
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for  the  crauk  Shalt.  The  crown  [ikee  iti  solid  with  the  Lieaiing 
box,  and  the  caps  are  so  formed  that  the  crank-shaft  can  be 
removed  or  replaced  In  Its  working  position  without  disturb- 
ing the  crown  piece. 

Four   vertical    tie   rods,   each    six    inches    in    diameter,    pass 


Bliss  Large  Size  Single  Crank  Press. 

through  the  frame  columns  connecting  the  bed  and  the  crown 
piece,  and  receive  all  the  tensile  stress  due  to  the  pressure 
exerted  by  the  machine,  thus  relieving  the  frame  columns  oE 
all  working  tension.  The  frame  columns  themselves  are  of 
cored  section,  of  ample  dimensions  to  impart  rigidity  to  the 
entire  structure,  and  to  support  the  bearings,  of  the  bade 
gearing  and  driving  shafts.  The  bed  is  provided  with  a  cored 
opening  12  inches  in  diameter,  and  a  bored  recess  16  Inches 
In  diameter,  Into  which  a  heavy  plate  may  be  inserted  when 
the  work  is  such  that  it  is  preferable  to  dispense  with  the 
opening  in  the  bed. 

The  driving  and  intermediate  gears  and  pinions  are  made 
of  steel,  the  main  gear  and  pinions  having  specially  designed 
short  teeth  shrouded,  thus  attaining  unusual  strength  without 
any  undesirable  enlargement  of  the  pitch.  The  press  is  started 
and  stopped  by  a  single  hand  lever,  operating  aa  unusually 
powerful  friction  clutch  and  brake.  The  press  can  be  readily 
stopped  at  any  position  of  its  stroke  up  or  down.  The  main 
shaft  is  of  high  carbon  open-hearth  steel.  The  Pitman  is 
of  cast  steel,  provided  with  a  6-inch  forged  steel  adjusting 
screw,  whose  adjustment  is  effected  by  means  of  a  ratchet,  as 
may  be  seen  in  the  cut.  A  powerful  knock-out  is  provided, 
operated  by  a  crank-pin  in  the  hub  of  the  main  driving  gear 
as  shown.  This  may  be  easily  adjusted  for  various  strokes, 
or  may  be  rendered  inoperative  when  its  use  is  not  required. 
The  parts  of  the  knock-out  beneath  the  bed  may  be  readily 
removed  to  make  way  for  work  which  It  may  be  desired  to 
pass  through  the  bed  Instead  of  being  extracted  from  above. 

The  following  dimensions  will  serve  to  give  an  idea  of  the 
Size  and  capacity  of  this  machine.  Stroke  of  slide,  24  inches; 
adjustment  of  slide,  8  inches;  depth  below  floor  line,  30 
Inches;  total  height  above  floor  line,  IG  feet  7  Inches.  The 
fly-wheel  Is  62  Inches  in  diameter,  lOVa'  Inches  face,  and 
weighs  2,500  pounds.  The  gearing  ratio  is  58  to  1.  The 
total  weight  of  the  machine  is  75,000  pounds. 


MACHINE  FOR  FORMING  RIBBED  ELBOWS 

IN  STOVE  PIPING,  ETC. 
This  tool,  built  by  the  Toledo  Machine  &  Tool  Co.,  Toledo, 
Ohio,  is  an  example  of  the  ingenious  special  machinery, 
designed  from  time  to  time  to  perform  seemingly  compli- 
cated operations  that  occur  in  large-scale  manu- 
facturing. The  operation  to  which  this  machine 
has  been  applied  is  the  manufacturing  of  ribbed 
elbows  in  sheet  metal  piping.  The  ribbed  elbow 
was  invented  to  do  away  with  the  cost  of  the 
operation  of  cutting  out  and  assembling  seg- 
ments of  which  the  ordinary  curved  pipe  angle 
was  constructed.  This  further  improvement  In 
the  method  of  making  it  should  result  in  a  fur- 
ther cheapening  of  the  cost  of  this  article.  As 
has  been  stated,  and  as  may  be  seen  from  the 
cut,  the  machine  is  highly  specialized.  The 
work  is  done  over  a  "horn,"  as  it  Is  technically 
called  in  press  work.  This  is  seen  at  A.  It  Is 
supported  from  the  rear  of  the  machine  by  a 
backwardly-extending  shank.  On  this  shank 
slides  a  worlc-holding  chuck  by  which  the  tube 
to  be  pressed  is  grasped  by  the  turning  of  a 
small  hand-wheel.  The  tube  need  only  be  rolled 
to  the  proper  diameter.  When  the  machine  Is 
started  up,  a  cam  on  the  counter-shaft  operates 
lever  B,  which  by  a  ratchet  movement  advances 
the  chuck  and  the  work  step  by  step  for  each 
rib  formed.  At  the  conclusion  of  the  required 
number  of  ribs,  an  automatic  stop  arrests  the 
movement  of  the  machine. 

In  forming  ribs,  the  first  movement  after  the 
work  has  been  fed  to  a  new  position  on  the 
horn  is  the  closing  down  over  it  of  the  4-hinged 
clamping  arms  C.  These  are  closed  by  an  en- 
gagement with  the  cam  surface  at  their  upper 
ends  on  rollers  carried  in  hood  D,  which  locate 
the  material  downward  by  the  motion  of  the 
crank  E.  The  work  being  thus  firmly  held  to 
the  horn,  an  expander,  seated  in  a  recess  in  the 
upper  surface  of  that  member  is  pressed  outward. 


Toledo  Press  for  forming  Ribbed  Elbowa. 

and  a  ridge  formed  In  the  upper  side  of  the  work.   Wlien  this 
has  been  done,  lever  F,  actuated  by  a  cam  on  the  main  crank- 
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shaft,  through  its  connection  with  strap  G,  draws  in  toward  the 
frame  of  the  machine  the  two  outer  of  the  four  clamping  arms 
C,  these  being  hinged  at  the  bottom  for  this  purpose.  By  this 
means  the  rib  previously  formed  is  pressed  tightly  together 
between  the  faces  of  the  four  arms,  the  expander  having 
meanwhile  withdrawn  into  its  seat  again.  The  continued 
movement  of  the  crank-shaft  opens  out  the  clamping  arms, 
feeds  forward  the  stock  another  step,  continues  the  previous 
operations,  and  forms  a  new  rib.  These  ribs  being  formed  to 
full  depth  on  one  side  of  the  piping  only,  a  curve  is  formed 
in  the  work.  The  line  of  this  curvature  is  regulated  by  the 
number  of  ribs  pressed. 

It  will  be  seen  that  the  operation  of  the  machine  is  prac- 
tically automatic.  The  work  is  ejected  from  the  holder  at  the 
completion  of  the  required  number  of  ribs,  and  the  parts  re- 
turned to  position  for  commencing  the  new  operation,  the  only 
attention  on  the  part  of  the  operator  being  the  clamping  in 
of  new  cylinders.  The  work  is  formed  at  the  rate  of  60  or  75 
ribs  per  minute,  making  it  possible  to  form  approximately  200 
elbows  per  hour.  The  labor  cost  of  making  the  elbows  is  still 
further  reduced  from  the  fact  that  it  is  not  necessary  to 
rivet  or  close  the  seams  prior  to  tliis  operation. 


ZBH  &  HAHNEMANN  ARMATURE  NOTCHING 
MACHINE. 

Zeh  &  Hahnemann  of  Newark,  X.  J.,  have  recently  completed 
the  design  of  a  line  of  armature  disk  and  segment  making  ma- 
chinery, of  which  we  show  one  example  here.  This  machine, 
known  as  the  No.  3,  is  intended  primarily  for  notching  disks 
of  moderate  size,  from  3%  to  30  inches  in  diameter.  As  may 
be  seen,  it  is  built  along  the  general  lines  of  the  ordinary 
punch  press,  but  with  the  bed  and  work-holding  mechanisms 
specialized  for  the  work  it  has  to  do.  The  bed  is  in  the  form 
of  a  bracket  clamped  to  the  face  of  the  column,  and  adjustable 
for  height  to  suit  the  tools  to  be  used.  The  thrust  of  the 
cut  is  taken  by  a  screw  jack  directly  in  line  with  the  com- 
pressive strain.     This  jack  serves  also  as  a  means  of  adjust- 


Flg.  1.    Zeh  &  Hahnemann  Armature  Notching  Machine. 

Ing  the  bracket  vertically.  On  two  arms  projecting  forward 
from  the  bracket  is  supported  the  work-holding  and  indexing 
mechanism.  The  work  is  clamped  between  disks  by  the 
operation  of  the  cam  lever  shown  at  the  top  of  the  clamping 
arm.  The  lower  disk  is  connected  with  the  vertical  spindle 
whose  lower  end  carries  the  notclied  indexing  wheel.  A  slotted 
disk  on  the  end  of  the  crank-shaft  operates  through  the  bell 
crank  and  connecting-rods  shown,  an  arm  swinging  about  the 
axis  of  the   work   spindle  and  carrying  a   dog  by   means   of 


which  the  disk  is  indexed.  A  cam  on  the  crank-shaft  just  along- 
side the  slotted  disk,  by  similar  connecting  mechanism,  oper- 
ates the  lever  by  which  the  index  wheel  is  locked  and  released 
for  each  operation.  The  work  is  securely  locked  before  the 
punch  enters  the  material.  The  automatic  stop  on  the  index 
ring  is  adjusted  to  throw  out  the  clutch  at  the  completion 
of  the  work.     All  tho  reciprocating  parts  of  the  feed  mechan- 
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Fig.  2. 


View  of  Indexing:  Mechanism,  Zeh  &  Hahnemann  Armature 
Notching  Machine. 


ism  are  light  and  are  given  a  motion  which  starts  and  stops 
them  gradually,  thus  insuring  smooth  action  at  all  speeds. 
The  adjustments  for  different  diameters  and  different  num- 
bers of  notches  are  easily  made.  If  it  is  desired  to  hold  the 
work  in  some  other  way.  the  clamping  arm  may  be  readily 
removed.     This  machine  weighs  complete  about  1,600  pounds. 


FISCHER  INSTALLATION  OF  WOOD  TURNING 
LATHES. 

The  accompanying  half-tone  illustrates  a  rather  novel  instal- 
lation of  machine  tools  containing  many  interesting  features. 
The  tools  shown  are  wood  turning  lathes,  but  of  course  the 
principle  involved  could  be  applied  in  every  case  of  light 
turning.  As  seen  from  the  cut,  there  are  four  individual 
head-stocks  and  tail-stocks  mounted  on  one  long  bed,  the 
four  units  all  being  driven  by  one  motor  at  the  end  of  the 
bed.  The  motor  drives  the  shaft  shown  under  the  lathe  beds, 
which  may  properly  be  termed  the  line-shaft.  At  the  left  of 
the  operator  on  each  machine  there  is  a  lever  connected  to  a 
clutch  which  engages  a  friction  drive  by  means  of  which  the 
power  from  the  motor  is  transfen-ed  to  the  three-step  cone  pul- 
leys shown.  This  arrangement  permits  each  operator  to  throw 
in  or  out  his  power  independently,  and  makes  his  machine 
a  complete  unit.  Installations  of  this  kind  are  especially 
intended  for  use  in  trade  schools  and  manual  training  schools, 
the  arrangement  involving  a  great  saving,  as  it  does  away 
with  all  overhead  belting  and  ordinary  counter-shafts.  It  is 
evident,  however,  that  the  principle  involved,  as  well  as  the 
Identical  arrangement  here  shown,  would  be  of  value  even 
for  other  installations  than  trade  schools.  The  half-tone  shows 
an  installation  made  by  the  Fischer  Machine  Co.,  of  Phila- 
delphia, Pa.,  in  the  new  Southern  Manual  Training  School 
of  Philadelphia.  The  view  given  in  the  photograph  shows  24 
lathes  in  six  batteries  of  four  lathes  each.  At  the  same 
school  24  more  lathes  working  on  the  same  principle  have 
been  installed  in  the  floor  above.  The  length  of  each  lathe 
bed  is  17  feet  for  12-inch  lathes,  and  14  feet  for  10-inch  lathes. 
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NEWTON  COMBINATION  COLD  SAW  CUTTING- 
OPF  MACHINE. 

Ill  I  lie  cut  lu'i't'with  is  shown  a  inittiiig-off  machine  l)uilt 
liy  (lie  IMewtou  Macliine  Tool  Worlis,  Inc.,  Ptiiladelpliia,  Pa., 
known  as  its  \o.  2  Combination  Cold  Saw  Cutting-off  ma- 
chine. This  machine  is  fitted  with  an  inserted  tooth  saw, 
and  is  specially  adapted  for  cutting  I -beams  on  a  square  or 
mtter  cut. 

The  table  ol'  this  machine  is  adjustalile  tor  convenience  of 
setting  the  work,  and  It  is  so  designed  that  the  top  of  the 
table  can  be  easily  removed,  as  indicated  In  the  cut,  and  the 
machine  can  be  fitted  with  a  cutter  head  and  used  as  a 
rotary  planer,  this  provision  being  In  particular  desirable  in 
small  bridge  building  and  structural  shops.  The  carriage 
has  a  continuous  automatic  feed  with  quick  return  by  power. 


Fischer  Machine  Co.  Manual  Training  Lathes. 

The  inserted  teeth  of  the  saw  are  of 
different  widths,  and  one  wide  and 
one  narrow  tooth  is  inserted  alter- 
nately. They  are  set  very  close  to- 
gether and  are  held  in  place  by  means 
of  an  inverted  wedge  and  a  set-screw. 
The  drive  of  the  machine  is  through 
spur  gearing,  driving  a  hardened 
steel  worm  working  with  a  phosphor 
bronze  worm-wheel.  In  the  cut  the 
saw  is  shown  cutting  through  a  15- 
inch  I-beam,  the  lineal  feed  in  this 
case  being  i\i  inch  per  minute.  This 
feed  was  obtained  without  any  strain 
on  either  the  work  or  the  blade, 
and  without  any  "jump"  when  the 
saw  passed  from  the  heavy  to  the 
light  cut.  This  steadiness  is  due  to 
the  rugged  construction  of  the  spin- 
dle drive  and  feed  mechanism  with 
which   the  machine  Is   provided. 

This  cutting-ol't  iiiachlne  has  a  ca- 
pacity for  round  stock  up  to  7  inches  in  diameter  and  for  I- 
beams  placed  in  a  vertical  position  up  to  15  inches  high.  Any 
section  7  Inches  high  by  24  Inches  long  may  be  cut  by  being 
placed  on  the  side,  so  that  24-Inch  I-beams  may  be  cut  by  lay- 
ing them  flat  on  tlie  table.  The  weight  of  Iho  machine  Is 
about  8,000  pounds. 


ANNUAL  MEETING  OP  THE  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS. 

The  flfty-fourth  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers  will  be  held  in  the  Engineering 
Societies  Uuilding  at  29  West  39th  Street,  New  York,  Decem- 
ber 3-6,  1907. 

Symposiums  on  foundry  iiractice,  giving  the  experiences  of 
Iironiinent  men  in  that  work,  have  been  arranged.  The  specific 
heat  of  superhtated  steam  will  be  taken-  up,  an  important  and 
exhaustive  work  which  will  be  presented  by  a  professor  of  engi- 
neering at  Cornell.  The  utilization  of  low  grade  fuels  in  gas 
producers,  combustion  control  in  gas  engines,  tests  of  pro- 
ducer gas  engines,  etc.,  will  be  given  a  session.  Other  live 
topics,  such  as  industrial  education,  power  transmission  by 
friction  driving,  cylinder  port  velocities,  etc.,  will  be  discussed. 

Following  are  papers  to  be 
presented:  The  Rational 
Utilization  of  Low  Grade 
Fuels,  by  P.  E.  Junge;  A 
Foundry  for  Bench  Work, 
Ijy  W.  .J.  Keep  and  Em- 
inett  Dwyer;  Patterns  for 
Repetition  Work,  by  E.  H. 
Berry;  Foundry  Blower 
Practice,  by  W.  B.  Snow; 
.Molding  Sand,  by  A.  E. 
Outerbridge;  Cylinder  Port 
Velocities,  by  Jacob  H. 
Wallace;  Industrial  Edu- 
cation, by  W.  B.  Russell; 
Power  Service  In  the 
Foundry,  by  A.  D.  Wil- 
liams; Foundry  Cupola 
and  Iron  Mixtures,  by  W. 
J.  Keep;  Specifications  for 
Iron  and  Coke,  and  Method 
of  Testing  Foundry  Out- 
liut,  by  R.  Moldenke;  Con- 
trol of  Internal  Combus- 
tion in  Gas  Engines,  by 
C.  E.  Lucke;  A  Volumetric 
Study  of  Cast  Iron,  by  H. 
M.  Lane;  Duty  Test  on 
Gas  Power  Plant,  by  J.  R. 
Bibbins;  Some  Limitations 
of  Molding  Machines,  by 
R.  H.  Mumford. 
The     usual     entertaln- 


Newton  Combination  Cold  Saw  CuttJoar-otr  Machine. 

ments  will  be  provided,  and  the  excursions  to  various  points 
will  include  certain  notable  engineering  works  now  oiieu  for 
the  first  time  to  semi-public  view.  Among  them  will  be 
the  great  twin  tunnels  under  the  Hudson  and  East  Rivers. 
The  (hroe  libraries  of  the  Founders  Societies  are  now  open 
evenings   until    9   o'clock. 
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INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  TRADE  TOPICS. 

Though  the  returns  of  the  principal  British  imports  and  ex- 
ports still  show  increases  as  compared  with  previous  years, 
the  ratio  of  the  increases  are  diminishing,  and  things  gener- 
ally are  coming  to  a  more  everyday  level.  Coincidentally  with 
the  general  prosperity,  conditions  are  not  very  encouraging 
with  some  of  the  less  prominent  branches  of  the  metal  work- 
ing trades,  particularly  In  those  sections  where  these  are 
conducted  on  what  may  he  called  semi-domestic  lines.  In 
certain  Midland  districts  a  good  deal  of  brass  work  Is  pro- 
duced in  small  workshops  contiguous  to  the  dwellings  of  the 
owners,  a  melting  furnace  and  a  few  lathes  often  forming  the 
whole  plant.  Wonderfully  cheap  work  is  turned  out  of  some 
of  these  shops  in  the  way  of  plumbers'  and  brewers'  brass 
work,  such  as  cocks,  valves,  unions,  etc.  Some  will  confine 
themselves  to  goods  intended  for  water  service  only,  others. 
In  a  larger  business,  will  give  attention  to  steam  work  also. 
Locks  and  hinges  are  other  goods  manufactured  on  this  sys- 
tem, as  also  a  great  deal  of  art  metal  work.  In  fact,  in  the 
latter  class,  shops  classed  as  "brass  finishers"  may  prove  to 
be  without  machinery  with  the  exception  of  a  polishing  head 
or  two.  Methods  employed  in  the  brass  trade  generally  are 
In  a  transitional  stage,  the  low  fixed  costs  involved  in  the 
home  system  of  production  preventing  a  more  general  adop- 
tion of  modern  methods.  For  some  time  there  will  probably 
be  a  field  of  machine  tools  occupying  an  Intermediate  position, 
which  will  assist  both  the  smaller  employers  and  their  work- 
men  to  adapt  themselves  to  the  changing  conditions  with  as 
little  loss  as  possible.  A  method  of  finishing  the  conical  bore 
of  brass  and  iron  cocks,  very  generally  employed.  Involves  the 
use  of  square  tapered  reamers  which  are  held  in  a  chuck  in 
the  lathe,  the  casting  being  held  in  a  handle  while  the  cored 
hole  is  rough  reamed  out.  A  taper  fluted  reamer  is  then  used 
for  finishing,  the  teeth  being  finely  pitched  to  minimize 
chattering.  In  some  shops  square  reamers  are  used  both 
for  roughing  and  finishing,  the  finishing  reamers  being 
"packed"  by  wood  segments,  fastened  to  the  reamer  by  string 
or  wire.  These  reamers  are  produced  at  a  very  low  price  by 
Birmingham  makers,  who  also  supply  screw  threading  tools 
at  low  rates.  When  dull,  the  reamers  are  usually  softened, 
and  filed  up  by  the  users,  a  cutter  grinding  machine  being  an 
almost  unheard  of  luxury:  and  In  fact,  it  will  be  rather  a 
problem  to  supply  modern  tools  for  this  work,  at  an  attractive 
price.  The  taper  plugs  of  the  cocks  are  turned  to  suit  the 
barrels,  and  the  final  process  consists  of  grinding  the  two  to- 
gether with  emery,  etc.,  no  attempts  being  made  to  secure 
Interchangeabillty,  as  more  metal  may  be  taken  out  of  one 
casting  than  another  when  turning  up,  so  that  the  workman 
keeps  each  set  comprising  body  plug,  washer,  and  nut,  to- 
gether as  he  goes  on.  Of  course,  there  are  also  large  works 
where  work  is  produced  on  modern  tools,  but  the  small  shops 
have  still  a  fair  chance  of  existence. 

Other  work  produced  In  quite  small  shops  includes  the 
stamping  and  piercing  of  metal  work.  Women  and  girls  are 
employed  to  a  considerable  extent  in  several  departments  of 
these  trades,  a  remark  also  applying  to  bolt  and  nut  making. 
In  the  latter  branch  the  work  Is  often  subdivided  amongst 
small  shops,  some  making  the  smaller  sizes  on  hand-bellows- 
blown  forges,  and  sending  them  to  other  small  shops  to  be 
threaded.  The  weird-looking  tools  to  be  seen  in  some  of  these 
shops,  and  the  quite  passable  work  produced  on  them,  would 
be  a  surprise  to  those  accustomed  only  to  modern  refinements. 
One  is  Inclined  to  wonder  if  the  existence  of  such  establish- 
ments Is  to  be  commended  or  deprecated.  At  any  rate  they 
Indicate  an  amount  of  self-reliance  on  the  part  of  their  owners 
or  founders,  which  the  factory  system  tends  to  eliminate,  and 
a  certain  proportion  of  these  works  develops  into  large  fac- 
tories with  more  or  less  well  equipped  tool-rooms. 

Wrought  iron  and  steel  fittings,  for  steam  and  gas  pipes, 
Is  a  line,  the  production  of  which  is  distributed  between  large 
and  small  works.  Tees,  elbows,  crosses,  etc.,  are  cut  out  from 
the  strip,  scarfed,  welded,  and  swedged  at  a  wonderfully  quick 
rate  by  a  smith  and  a  helper.  A  "shop"  will  often  employ 
twelve  or  fourteen  men  on  fittings  ranging  from  %  inch  to  2 
Inches,  larger  sizes  being  dealt  with  at  other  similar  works. 


In  fact,  men  are  known  as  i/i-inch,  lo-inch,  or  1-inch  "hands," 
as  they  confine  themselves  to  one  or  two  sizes  only,  becoming 
so  expert  on  these  that,  when  on  piece  work — the  usual  sys- 
tem— it  does  not  pay  them  to  change.  The  forging  Is  often 
carried  out  at  one  shop  and  the  threading  at  another,  the 
large  tube  works  often  subletting  contracts  for  the  smaller 
fittings  to  the  small  shops. 

Considerable  trouble  has  recently  been  taken  to  formulate 
standard  lists  and  limits  for  bolt  and  pipe  threads,  but  the 
limits  have  a  rather  humorous  aspect  when  considered  in  re- 
lation to  the  threading  tackle  sometimes  used  in  the  "Black 
Country."  We  have  heard  of  concerns  turning  out  hundreds 
of  tons  of  bolts  without  a  lathe  even  being  on  the  premises. 
Yet  no  taps  are  bought  outside  the  shops.  The  taps  are 
forged  to  size  in  a  forging  machine,  fluted  and  then  threaded 
with  a  screw-plate.  Similarly,  solid  dies  are  used,  and  when 
worn  are  heated,  and  closed  by  swedging  and  then  retapped. 
Machines  for  the  purpose  are  made  very  strong  and  simple, 
and  fool-proof. 

Labor  Union  Topics. 

At  the  time  of  writing,  the  shipbuilding  and  boiler-making 
workmen  have,  by  accepting  the  employers'  conditions  respect- 
ing procedure  in  case  of  disputes,  averted  a  threatened  lock- 
out, but  the  railway  trouble  on  the  question  of  recognition, 
by  railway  directors,  of  trades  union  officials  as  representing 
the  men  in  matters  concerning  conditions  of  labor.  Is  now 
entering  on  an  acute  stage.  The  directors  have  flatly  refused 
to  acquiesce  in  the  proposition,  and  a  strike  on  the  question 
appedrs  probable,  but  In  the  meantime  Mr.  Lloyd  George, 
the  president  of  the  Board  of  Trade,  is  understood  to  have 
an  eye  to  the  interests  of  the  general  public,  and  will  exert 
all  the  influence  at  his  command  towards  the  prevention  of 
a  rupture.  Otherwise  an  unprecedented  disturbance  of  com- 
mercial, industrial,  and  domestic  economy  is  threatened. 

Fraudulent  Use  of  Trade  Marks. 
Sheflield  is  taking  active  steps  to  prevent  fraudulent  use 
of  trade  marks,  etc.,  long  associated  with  Its  products.  Gov- 
ernment assistance  is  being  given  as  far  as  possible,  and  a 
public  prosecution  will  be  Instituted  In  any  definite  case 
brought  forward.  Much  Injury  has  been  done  to  Sheffield's 
trade  in  edge  tools  by  its  trade  mark  being  used  on  inferior 
foreign  cutlery,  such  practices  not  only  diverting  local  trade, 
but  also  lowering  a  well-earned  reputation. 

Textile  Industry. 

Considerable  discussion  has  taken  place  during  the  last  few 
years,  as  to  the  adaptability  of  the  American  Northrop  type  of 
automatic  shuttle  feeding  loom  to  British  conditions  of  work- 
ing, and  the  classes  of  goods  dealt  with.  Mr.  A.  M.  Fletcher, 
of  Hyde,  recently  read  a  paper  before  the  Association  of  Tex- 
tile managers  at  Manchester,  In  which  he  stated  that  790  of 
these  looms  were  now  working  at  the  weaving  sheds  of  Ashton 
Bros.,  of  Hyde.  In  spite  of  much  opposition,  he  considered 
the  firm  had  brought  about  a  revolution  in  the  weaving  trade. 
An  advance  of  25  per  cent  in  the  wages  of  the  weavers  had 
enabled  the  married  men  to  earn  enough  money  to  keep 
their  wives  at  home  in  comfort.  He  claimed  that  the  Nor- 
throp loom  did  not  necessitate  the  use  of  better  cotton  than 
was  used  before,  and  that  It  placed  British  firms  In  a  position 
to  compete  with  the  American  manufacturers  for  the  Chinese 
trade. 

Machinery  Trade  Topics. 

The  Engineering  Magazine  is  pointing  out  that  American 
methods  of  securing  South  American  trade  need  revision, 
and  this  seems  to  be  borne  out  by  the  fact  that  Mirrlees,  Wat- 
son &  Co.,  Ltd.,  Glasgow,  have  secured  the  order  for  machinery 
for  a  new  sugar  factory  at  Porto  Rico  in  competition  with 
the  leading  continental  and  American  firms.  The  value  of 
the   contract   is   about   $280,000. 

In  the  machine  tool  trade,  the  principal  current  develop- 
ments appear  in  the  direction  of  spur  gear  bobbing  machinery,' 
and  special  tools  for  the  motor  car  building  trade.  In  the 
latter  case  the  requirements  of  the  repair  shops  are  being 
catered   for  quite  as  fully  as  those  of  the  manufacturers. 

Not  many  years  ago  cut  gearing  was  over  here  looked  on 
as  a  luxury,  but  such  Is  now  far  from  being  the  case,  and  the 
number   of  concerns   specializing   in   the   gear-cutting   line  is 
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now  so  large  that  the  cchit  tonuerly  associated  with  llio  busi- 
mss  tends  to  diminish,  and  there  Is  some  danger  of  conipeti- 
lion  for  orders  leading  to  work  very  little,  if  any,  superior 
to  the  best  class  of  cast  gears.  James  Vose. 

Manchester,  lingland,  November  1,  1907.  t 


MISCELLANEOUS  FOREIGN  NOTES. 

Messus.  G.  p.  Smith,  Ltd..  Halifax,  England,  has  brought 
out  a  new  small-sized  radial  drilling  machine.  The  arm  will 
swing  through  a  complete  circle  6  feet  in  diameter,  and  the 
machine  is  particularly  intended  for  small  work,  such  as  met 
with  in  automobile  manufacturing.  The  bed  is  placed  on 
legs  and  has  T-slots  on  the  front  and  on  the  sides.  The 
weight  of  the  machine  is  about  2,200  pounds  and  occupies  a 
floor  space  of  6  feet  by  2  feet  6  inches. 

Messes.  J.  Butler  &  Co.,  Halifax,  England,  have  placed  on 
the  market  a  boring  and  turning  mill  of  very  small  dimen- 
sions, primarily  intended  for  motor  car  works.  The  machine 
is  designated  as  a  30-inch  boring  and  turning  machine,  but 
will  handle  work  up  to  3  feet  6  inches  in  diameter.  The 
tool  carrying  slide  can  also  be  fitted  with  a  turret  head,  an 
Improved  device  being  employed  for  revolving  and  securely 
holding  the  turret.  The  machine  will  swing  pieces  33  inches 
deep  under  the  turret,  and  29  inches  deep  when  employing 
boring  bars.  The  vertical  feed  of  the  tool  bar  is  14  inches 
and  that  of  the  turret  24   Inches. 

Russian  Trade  Conditio.ns. — The  German  consul  at  Moscow 
reports  to  his  government  that  the  imports  of  machinery  to 
Russia  in  1906  were  smaller  than  had  been  expected,  due  partly 
to  the  unstable  political  conditions  of  the  country,  about 
which.  It  seems  from  his  reports,  foreign  manufacturers  have 
entertained  exaggerated  opinions,  and  partly  to  increased 
import  duties.  The  refusal  of  credit  to  many  Russian  dealers 
of  responsible  standing  has  caused  an  uncalled  for  decrease 
in  the  machinery  trade.  Germany  undoubtedly  gets  the  lion's 
share  of  the  Russian  machinery  market  at  the  present  time, 
but  conditions  are  favorable  for  establishing  extended  trade 
relations  between  the  United  States  and  Russia,  more  so  since 
there  now  are  several  direct  steamship  lines  between  New 
York  and  Russian  ports  on  the  Baltic. 

The  Northern  Machine  Tool  Works,  Felllngon-Tyne, 
England,  has  placed  on  the  market  a  new  horizontal  drilling, 
boring  and  milling  machine,  which  is  one  of  the  largest  of 
this  type  of  machine  that  has  ever  been  built.  The  main 
spindle  is  7  Inches  in  diameter,  and  has  both  automatic  and 
hand  traverse  in  and  out  of  5  feet  6  inches.  The  column 
will  move  horizontally  along  the  bed  a  distance  of  12  feet, 
and  the  head  will  traverse  up  and  down  the  face  of  the 
column  a  distance  of  7  feet,  so  that  the  machine  will  oper- 
ate over  an  area  of  12  feet  by  7  feet  at  one  setting.  Power 
motion  is  provided  for  moving  the  spindle  in  every  direc- 
tion quickly,  and  a  slow  feed  is  also  provided  for  milling  in 
the  vertical  or  horizontal  directions.  The  approximate 
weight  of  the  machine  is  90,000  pounds. 

Electrical  Industries  in  Germany. — The  electrical  indus- 
tries in  Germany  are  in  a  satisfactory  state,  and  the  great 
economy  of  expense  and  labor  obtained  by  the  electric  trans- 
mission of  power  has,  it  Js  claimed,  opened  up  ever-increasing 
fields  of  operation  in  the  mining  and  iron  Industry.  Last 
year,  an  electrically-driven  reversible  rolling  mill  was  con- 
structed, which  enabled  the  production  of  energy  in  the  mill 
where  It  was  Installed  to  be  completely  centralized,  and  in- 
creased the  output  of  the  rolling  mills  by  fully  10  per  cent. 
This  success  Is  noteworthy,  as  reversible  rolling  mills  were 
heretofore  driven  exclusively  by  steam  engines.  A  further 
Interesting  accomplishment  of  the  German  electrical  industry 
is  the  construction  of  a  continuous  current  electromotor  for 
driving  a  converter  blast.  This  electromotor  has  a  capacity 
of  2,000  horse-power,  and  is  one  of  the  largest  of  Its  kind. 

Industrial  Proorkss  in  India. — There  Is  at  the  present  time 
an  unparalleled  industrial  activity  even  in  the  remotest  part 
of  the  world.  It  is  reported  from  Calcutta  thiit  iron  works 
and  a  steel  mill  will  be  established  In  India,  and  it  is  inti- 
mated that  this  departure  marks  the  beginning  of  an  indus- 
trial era  in  that  eounlry,  and  thiit  the  markets  of  India  will 
In   a   near   future   offer   ()|)p()i'l  iinll  les    to    machinery   builders. 


Of  course,  llie  English  manufacturers  will  have  some  advan- 
tages in  this  trade  over  American  machinery  builders  on 
account  of  the  political  tie  between  India  and  Great  Britain, 
but  it  will  not  be  out-'of  the  way  for  our  manufacturers  and 
dealers  to  keep  close  watch  of  the  Industrial  development  of 
a  country,  so  rich  In  natural  resources  as  India.  When  Indus- 
trial progress  gets  a  good  footing  there,  the  development  will 
be  rapid  and  progressive.  The  imports  for  July  this  year 
exceeded  those  of  the  same  month  last  year  by  $10,000,000, 
and  the  exports  by  $16,500,000. 

Brodrene  Sundt,  Christiania,  Norway,  have  placed  on  the 
market  a  new  6-foot  vertical  boring  and  turning  mill  which 
appears  to  be  an  excellent  example  of  modern  European  ma- 
chine design.  The  various  details  are  constructed  with  a 
view  to  surplus  of  strength  so  that  heavier  cuts  than  those 
usual  can  be  taken  by  the  machine  without  fear  of  failure. 
The  gear  box  for  driving  the  machine  Is  of  friction  type  with 
back  gears  in  the  ratio  of  1  to  7.  The  vertical  and  horizontal 
movements  of  the  heads  are  Independent  of  each  other,  and  the 
heads  can  be  swiveled  45  degrees  to  either  side  for  conical 
work.  The  machine  can  be  driven  either  by  countershaft  and 
cone  pulley,  single  pulley  or  by  electric  motor,  as  required. 
The  maximum  height  of  the  tool  head  over  the  table  is  36- 
inches,  the  horizontal  and  vertical  movements  of  the  tool* 
being  32  inches.  The  maximum  swing  is  73  Inches,  the  table 
being  57  inches  in  diameter.  A  10  H.  P.  motor  is  used  for 
driving,  when  the  boring  mill  is  motor  driven. 

The  Spread  of  German  Industries. — On  account  of  the  In- 
creased tariff  protection  applied  by  several  European  nations, 
a  great  many  large  German  enterprises  have  found  their  for- 
eign trade  seriously  hampered,  and  in  several  instances  they 
have  promptly  and  effectively  met  the  situation  by  establish- 
ing branch  factories  in  the  countries  where  they  were  most 
anxious  to  retain  large  circles  of  customers,  whose  confidence 
and  trade  had  been  slowly  gained  during  years  of  persistent 
effort.  The  tendency  to  migrate  has  been  most  prominently 
marked  by  the  organization  of  branch  establishments  in  Aus- 
tria, and  for  self-evident  reasons  it  has  been  most  marked 
among  the  varied  Industries  of  Saxony.  Large  and  successful 
manufacturing  plants,  located  in  the  valleys  on  the  north 
side  of  the  mountain  range  separating  the  two  empires,  have 
found  it  a  comparatively  easy  matter  to  build  branch  factories 
on  the  southern  slopes,  where  climatic  conditions  are  prac- 
tically the  same,  and  the  scale  of  wages  is  distinctly  lower. 
Reports  from  other  sections  of  Germany  indicate,  however, 
that  the  movement  is  general  and  widespread,  although  not 
so  strongly  marked  as  in  Saxony. 

The  Machine  Tool  Trade  in  Germany. — Recent  reports 
from  Germany  indicate  that  there  are  many  persons  who 
believe  that  the  era  of  prosperity  in  that  country,  which  has 
continued  uninterruptedly  for  several  years  past,  is  at  an  end 
and  that  business  is  on  the  verge  of  a  decline.  The  mora 
true  state  of  affairs,  however,  is  most  probably  that  the 
abnormal  activity  of  a  few  years  past  Is  calming  down  to 
more  normal  industrial  conditions.  The  machine  shops  com- 
plain that  they  do  not  receive  new  orders  to  as  great  an 
extent  as  they  have  for  some  time  past,  but  In  view  of  the 
fact  that  they  could  neither  cope  with  the  demands  on  their 
establishments,  nor  secure  skilled  worliers,  at  the  time  the 
prosperous  conditions  were  at  their  height.  It  was  rather  to 
be  expected  that  the  amount  of  new  orders  would  fall  ofl. 
In  general,  the  iron,  steel,  and  machinery  Industries  are  In  a 
satisfactory  condition.  The  export  trade  is  still  increasing 
with  considerable  acceleration.  For  the  first  seven  months 
of  tlie  current  calendar  year  there  was  an  increase  in  exports 
of  machinery  amounting  to  17  per  cent,  as  compared  with 
the  exports  of  1906.  At  the  same  time  the  imports  of  ma- 
chinery have  increased  by  11  per  cent,  plainly  indicating  that 
there  Is  no  serious  reaction  as  yet.  The  Increase  In  exports 
and  Imports  referred  to  Is  made  on  the  basis  of  weight.  If 
value  were  considered  the  percentages  would  be  still  higher, 
owing  to  present  increased  prices  of  machinery.  In  spit© 
of  these  high  prices,  however,  machine  tool  builders  In  Ger- 
many complain  that  the  profits  earned  are  not  what  they 
ought  to  be,  owing  to  the  cost  of  raw  material  and  to  the 
Iricrcnsed  wages.     Thougli  deliveries  had  to  be  contracted  for 
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six  months  ahead  and  more,  the  machine  tool  industry  showed 
no  inclination  to  utilize  the  state  of  the  market  for  the  exten- 
sion of  the  works.  In  the  beginning  of  1906  the  home  orders 
were  shelved  in  preference  to  orders  from  abroad.  The  indus- 
try subsequently  continued  to  work  for  the  home  marliet, 
which  demanded  continuous  supplies,  though  the  profits  in  the 
home  market  were  not  what  had  been  expected;  but  it  was 
argued  that  the  profits  abroad,  where  increased  customs  rates 
had  rendered  exporting  more  difficult,  were  just  as  prob- 
lematical. Hence,  the  present  apprehensions,  which  most 
likely,  however,  will  prove  to  be  of  less  significance  than 
expected  in  some  quarters. 

«     *     * 
THE  MAURETANIA. 

Rarely  are  New  Yorkers'  or  the  New  Jersey  crowd  of  com- 
muters, who  nightly  cross  the  Hudson  to  their  suburban 
homes,  treated  to  so  striking  a  sight  as  that  presented  by 
the  turbine  liner  Mauretania  as  she  steamed  to  her  pier  on 
the  evening  of  November  22.  The  Mauretania  reached  Sandy 
Hook  early  In  the  forenoon  after  having  made  her  first  cross- 
ing from  Daunt's  Rock  off  Queenstown,  Ireland,  in  about  5 
days  and  5  hours,  but  a  combination  of  fog  and  low  tide 
prevented  docking  until  in  the  evening.  As  she  slowly  moved 
up  the  river  her  gigantic  hull  was  silhouetted  against  the 
Jersey  shore,  the  four  immense  smoke-stacks  showing  faintly 
above.  Seven  decks  above  the  load  water  line  were  illum- 
inated— some  of  them  brilliantl.v — by  electric  lights.  The 
combination  of  brilliant  illumination,  dark  background  and 
great  size  made  a  most  impressive  spectacle. 

Though  a  sister  ship  to  the  Lusitania  the  Mauretania  is  of 
even  greater  size  and  carrying  capacity.  (See  Machinebt, 
August,  1906,  and  October,  1907).  She  is  5  feet  longer,  and 
because  of  the  use  of  higher  grade  steel  by  her  builders. 
Swan,  Hunter  &  Co.,  Wallesend-on-Tyne,  a  considerable  sav- 
ing in  gross  weight  was  made  for  the  same  strength  of  hull. 
This  saving  increases  the  cargo  capacity  about  500  tons  with- 
out increasing  the  gross  tonnage  displacement.  In  most 
essentials,  however,  the  Mauretania  and  the  Lusitania  are 
alike.  Although  she  is  conceded  to  be  a  slightly  faster  ship 
than  her  mate,  the  Mauretania  failed  to  lower  the  trans- 
atlantic record  because  of  severe  weather  conditions.  How- 
ever, an  indication  of  future  possibilities  is  found  in  the  fact 
that  624  knots  were  run  in  one  day  of  fair  weather.  This 
breaks  all  previous  records.  Following  are  some  of  the  prin- 
cipal data:  Length,  790  feet;  breadth,  88  feet;  depth,  60% 
feet;  boilers,  25;  heating  surface,  159,000  square  feet;  grate 
surface,  4.060  square  feet;  Parsons  turbines,  4;  power,  68,000 
to  70,000  H.P.;   speed,  25  knots. 

*     *     * 

LAYING  OUT  A  PROPELLER. 
An  article  on  laying  out  a  screw  propeller  by  Mr.  J.  S. 
Watts  was  published  in  the  September  issue  of  Machinebt, 
which  gave  plain,  practical  instructions  for  draftsman.  Mr. 
W.  J.  Goudie,  the  author  of  an  English  work,  "The  Geometry 
of  the  Screw  Propeller,"  attacked  the  article  in  a  letter  pub- 
lished in  the  October  issue  of  the  Practical  Engineer,  London. 
Mr.  Goudie's  attack  was  based  on  a  misconception  of  meaning 
of  one  paragraph  of  Mr.  "Watt's  article.  He  quoted  as  fol- 
lows "First,  on  the  development  of  the  blade  fill  in  the 
dimensions  at  every  12  inches,  by  scaling  the  drawing,"  and 
then  said:  "A  reference  to  the  end  elevation  shows  that 
these  dimensions  refer  to  the  horizontal  intercepts  between 
the  vertical  axis  and  the  leading  and  following  edges  of  the 
expanded  blade."  In  reply*  Mr.  Watts  says:  "There  is  noth- 
ing in  my  article  to  lead  any  one  to  suppose  that.  In  any 
case,  the  horizontal  intercepts  could  not  be  determined  at 
that  stage  of  the  work.  If  my  critic  had  read  my  article 
carefully  he  would  have  found  I  first  drew  the  development 
of  the  blade,  that  is.  a  view  of  the  blade  laid  out  flat  on  the 
paper,  and  then  added  these  dimensions  by  scaling  the  devel- 
opment, afterward  finding  out  what  my  critic  calls  the  hori- 
zontal intercepts  from  these  dimensions.  To  make  it  clear  to 
him  I  will  further  say  that  the  dirhensions  of  the  develop- 
ment of  a  blade  are  the  lengths  from  the  various  points  on 
the  leading  edge  to  those  on  the  following  edge,  measuring 
along    the    Hade.      These    were    the    lengths    set    off    on    the 


inclined  sections  and  are  not  the  horizontal  intercepts  as  he 
wrongly  supposes." 

It  is  unnecessary  to  quote  further  from  Mr.  Goudie's  letter, 
inasmuch  as  the  succeeding  criticisms  were  based  on  the  orig- 
inal misconception.  Mr.  Watts  states  that  the  method  has 
yielded  satisfactory  results  on  dozens  of  propellers.  The  one 
used  as  an  example  in  the  September  issue  has  been  at  sea 
some  months,  working  in  an  aperture  too  small  to  allow  for 
any  serious  mistake. 

*     *     * 

DISCONTINUANCE  OP  THE  TECHNOLEXICON. 
We  learn'  with  much  regret  that  the  'Verein  deutscher  Inge- 
nieure  (Society  of  German  Engineers)  has  discontinued  work 
on  the  universal  technical  dictionary  for  translation  purposes, 
known  as  the  ""Technolexicon."  This  great  work  was  to  have 
been  published  in  English,  German  and  French,  and  was 
begun  in  1901.  In  June,  1906,  the  work  had  progressed  so  far 
that  3,000,000  word  cards  had  been  collected,  these  being  the 
contributions  of  2,000  firms  and  individuals.  The  work  has 
turned  out  to  be  so  costly,  however,  having  exceeded  all 
expectations,  that  if  it  was  completed  within  the  allotted 
time  the  cost  would  exceed  the  pecuniary  resources  of  the 
society.  All  communications  for  the  "Technolexicon"  should 
be  addressed,  henceforth,  to  Th.  Peters,  Verein  deutscher 
Ingenieure,  Charlottenstrasse,  Berlin   (N.  W.  7),  Germany. 


DUTY  ON  ADVERTISING  MATTER  ENTERING  AUSTRALIA. 
The  following  information  relative  to  the  rate  of  customs 
duty  applicable  in  the  Commonwealth  of  Australia  to  adver- 
tising matter  received  in  mails  from  other  countries  has  been 
received  by  the  Post  Ofiice  Department  at  Washington  from 
the  Postal  Administration  of  Australia.  All  advertising  mat- 
ter is  dutiable  at  12  cents  a  pound.  Duty  at  this  rate  is 
levied  on  trade  catalogues,  price  lists,  trade  circulars,  and 
all  similar  advertising  matter,  introduced  through  the  mails, 
even  when  forwarded  in  single  copies  addressed  to  individuals, 
provided  that  the  total  weight  of  such  single  copies  forwarded 
by  any  consignor  by  any  one  mail  to  any  one  State  of  the 
Commonwealth  is  not  less  than  two  pounds  in  weight.  It  may 
also  be  mentioned  that  duty  at  12  cents  per  pound  is  levied  on 
the  total  weight  of  magazines,  etc.,  containing  advertisements 
to  an  extent  of  more  than  one-fifth  of  the  printed  matter  con- 
tained within  the  outside  covers. 


FREE  ENGINEERING  LIBRARY  TO  OPEN  EVENINGS. 
On  and  after  Wednesday,  November  6,  1907,  the  reference 
libraries  of  the  American  Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical  Engineers,  and  the  Amer- 
ican Institute  of  Mining  Engineers,  29  West  39th  Street,  New 
York,  will  be  open  evenings  until  nme  o'clock  on  all  week 
days  except  public  holidays.  These  libraries,  constituting 
practically  one  library  of  engineering,  situated  near  the  New 
York  Library,  in  the  new  headquarters  of  the  Engineering 
Societies,  are  available  to  members  of  the  above  societies, 
engineers,  and  the  public  generally,  subject  to  proper  regu- 
lations. Strangers  are  requested  to  bring  letters  of  introduc- 
tion from  members  or  to  secure  cards  from  the  secretaries  of 
the  respective  societies. 

*     *     * 

CASSIER'S  GAS  POWER  NUMBER. 
The  November  issue  of  Cassier's  Magazine  is  a  special  gas 
power  number  containing  212  pages  of  reading  matter  on  the 
general  subject  of  gas  power.  Among  the  articles  is  a  his- 
torical review  of  the  internal  combustion  engine  by  H.  H. 
Siiplee  (the  editor)  and  discussions  upon  large  gas  engines 
By  E.  T.  Adams,  W.  H.  Booth,  and  F.  E.  Junge,  representing 
the  practice  of  America,  England  and  Germany  respectively. 
An  important  article  on  the  utilization  of  waste  furnace  gases 
is  contributed  by  Mr.  B.  H.  Thwaite,  the  original  chief  pro- 
moter of  the  use  of  waste  furnace  gases  for  power.  The  num- 
ber as  a  whole  is  a  notable  effort  to  place  on  record  the  de- 
veloped engineering  practice  of  what  promises  to  be  the  chief 
motive  power.  There  seems  little  doubt  but  that  the  gas  en- 
gine will  eventually  displace  the  steam  engine,  because  of  its 
superior  economy. 


Ducembcr,    1!)07'. 
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AMERICAN  MACHINIST  CELEBRATES  THIRTIETH 
ANNIVERSARY. 

The  American  Machinist  celebrated  the  thirtieth  anniver- 
sary of  its  birthday  with  a  special  issue,  November  7,  which 
eclipsed  all  its  previous  birthday  issues  in  point  of  size, 
general  typographical  appearance  and  editorial  work.  There 
are  532  pages,  including  the  cover,  of  which  433  are  adver- 
tising. In  this  we  Include  the  description  ot  the  publishing 
plant.  On  the  front  cover  is  a  beautiful  and  striking  alle- 
gorical group  representing  Time,  Power  and  Speed  with  the 
legend  underneath:  "With  Time  came  Power  and  Speed," 
the  whole  typifying,  of  course,  general  progress  and  improve- 
ment. The  special  editorial  articles  include  a  review  of 
machine  tool  progress  for  the  past  five  years  which  have  inter- 
vened since  the  previous  birthday  issue,  advances  in  factory 
construction,  cutting  steels,  constructive  materials  for  machin- 
ery, pyrometry,  electricity  In  shops,  industrial  education, 
industrial  betterment,  heat  treatment  of  metals,  etc.  The  issue 
Is  in  ilBclf  good  evidence  of  very  material  mechanical  prog- 
ress in  the  matters  of  machine  composition,  presswork,  paper- 
making  and  engraving.  And  it  is  also  fitting  to  say  that  there 
is  abundant  evidence  of  progress  editorially  in  selection, 
arrangement  and  all  that  is  included  in  the  manifold  activi- 
ties of  the  editor  of  a  progressive  trade  journal.  The  whole 
trade  press  should  be  proud  that  the  advertising  patronage 
and  support  of  its  readers  make  such  issues  possible,  particu- 
larly those  which  are  closely  concerned  in  the  machine  tool 
business.  It  is  gratifying  evidence  of  the  solidity  and  impor- 
tance of  the  art — a  basic  art,  but  one  which,  perhaps,  has 
not  been  so  recognized  until  comparatively  recent  years. 


CARROIjL  D.  WRIGHT  RECEIVES  CROSS  OF  THE 
LEGION  OF  HONOR. 

The  Cross  of  the  Legion  of  Honor  has  been  conferred  upon 
Hon.  Carroll  D.  Wright,  former  United  States  Commissioner 
of  Labor,  in  recognition  of  his  distinguished  services  as  a  labor 
statistician,  social  engineer  and  improver  in  general  working 
conditions.  The  presentation  was  made  by  M.  Bonzom,  acting 
French  Consul-General,  at  a  dinner  given  in  Col.  Wright's 
honor  by  Mr.  Charles  Kircbhoft,  editor  of  the  Iron  Age.  The 
event  toolv  place  on  the  evening  of  November  9,  at  the  Engi- 
neers' Club,  New  York,  and  was  attended  by  the  advisory  coun- 
cil of  the  Museum  of  Safety  Devices,  and  others.  The  Mu- 
seum of  Safety  Devices  is  a  branch  of  the  American  Institute 
of  Social  Service,  Dr.  Josiah  Strong,  president,  of  which 
society  Col.  Wright  is  a  member.  It  was  considered  fitting  and 
appropriate  that  the  presentation  should  be  made  under  the 
auspices  of  the  society  which  is  laboring  to  improve  the  condi- 
tion of  labor  and  to  reduce  the  terrible  roll  ot  accidents  re- 
sulting from  our  present  industrial  system. 

*  *     * 

PERSONAL. 

Herbert  T.  Kehew,  formerly  auditor  of  the  Crucible  Steel 
Co.  of  America,  is  now  secretary  and  treasurer  of  the  Pitts- 
burg Automatic  Vise  &  Tool  Co.  He  succeeds  to  the  position 
temporarily  held  by  Mr.  F.  D.  Blackburn,  resigned. 

George  A.  Gallinger  has  been  made  manager  of  the  Pittsburg 
office  of  the  Independent  Pneumatic  Tool  Co.  of  Chicago,  having 
been  promoted  from  his  former  position  of  general  sales- 
man. 

Albert  J.  Ott  has  been  appointed  general  agent  in  Illinois, 
Indiana  and  VVisconsiu  for  the  "Lo-swing"  lathe  manufactured 
by  the  Fitchburg  Machine  Works,  Fitchburg,  Mass.  Mr.  Ott 
was  with  the  Vonnegat  Hardware  Co.,  of  Indianapolis,  Ind., 
for  thirteen  years. 

*  *     « 

OBITUARY. 
Ilicliard  D.  Hurley,  manager  of  the  Pittsburg  office  of  the 
Independent  Pneumatic  Tool  Co.,  died  in  Chicago  November 
5  and  was  buried  November  7  at  his  old  home  in  Galesburg, 
111.  Mr.  Hurley  was  only  thirty-nine  years  old,  and  his  un- 
timely death  will  be  a  shock  to  a  large  circle  ot  friends  and 
acquaintances.  He  was  a  brother  of  Mr.  .lohn  D.  Hurley,  vice- 
president  and  general  manager  of  the  Independent  Pneumatic 
Tool  Co.,  Chicago,  and  Mr.  Kdward  N,  Hurley,  organizer  and 
termer  president  of  the  Standard   I'm  iimkiIIc  Tool  Co. 


NEW  BOOKS  AND  PAMPHLETS. 

Onoi.OdiCAL  SuuvKY  OP  Nkw  .Tersky  :  Annual  report  of  the  State 
OeoloRi.it  for  tlio  year  I'.IOO.  1!)2  pages,  6x9  Indies.  It  contains  an 
iioooiint  of  the  Hrc-n'slstliiK  (itialUles  ot  some  New  .Tcrse.v  InillillnB 
slones  I  the  giaria  sand  jtulusti-y  o(  New  .Tersey  ;  inopertles  of  trap 
ropUs  for  road  const rnctlon  ;  notes  on  the  uilning  Industry,  etc. 
•  'oplos  may  he  obtained  from  Mr.  Henry  B.  Ktlmmel,  State  Geologist, 
Trenton,   N.  J. 

.MACiiiNK  Shop  Work.     Ily  Frederick  W.  Turner.     100  pages,  GVj  x9^4 
Inches.      Illustrated.      Published    by   the   American    School    or   Cor- 
respondence,  Chicago,    111.      Price,  .$l.riO. 
Tills   hook  on    machine   sho|)  work   treats  of   tools  operated  by   hand 
and    power  driven    tools.    Including   the   heavy    drill    press,   planing    ma- 
chines,  and    uillUng   and.  grinding    machines.      The   matter    Is   prepared 
In    llie    characteristic    manner    followed    In    all    the    Instruction    papers 
of    the    American    Correspondence    School,    being    copiously    illustrated 
and  written  in  simple  language.     The  book  will  be  found  of  particular 
interest. and  value  to  young  mechanics  and  others  who  would  instruct 
themselves  on  the  elements  of  machine  shop  work. 
How  TO  Use  Water  Power.     Bv  Herbert  Chatley.     87  pages,  4%  x7 
Inches.     2:i  diagrams  and   Illustrations.     Published  by   the  Techni- 
cal Publishing  Co.,   Ltd.,  London,  and  D.  Van  Nostrand  Co.,  New 
York.      Price.  .$1.00. 
This   little   book    treats   of  source  of   power,    transmission    of   power, 
the  hydraulic  press,   applications  of  the  hydraulic  press,  water  wheels, 
turbines,   pumps,  hydraulic  engines,  tidal   power,  water  supply,   sewage 
disposal    and    dams.      It    contains    folding   plates    showing   a    hydraulic 
power   system,    "loss   of   energy"    diagram,   guide   and    vane   angles    for 
turbines  and  section  of  a  reservoir  dam. 

Modern    Steam    Traps.      By    Gordon    Stewart.      104    pages,    4Vix7 
Inches.      71    illustrations.      Published   by  the  Technical    Publishing 
Co.,   Ltd.,   London,  and   D.    Van   Nostrand  Co.,  New    York.      Price, 
$1.25. 
The  contents  of  this  book  first  appeared  as  a  serial  (n  the  Practical 
Engineer  of  London,  and  it  has  been  reprinted  In  book  form  in  response 
to    requests.      It    contains    chapters    on    expansion    steam    traps,    float- 
operated    steam    traps,    bucket-type    steam    traps,    thermostatic    steam 
traps,  differential  water  pressure  steam  traps,  Bundy  steam  traps,  etc. 
The    book    is   one    that   should   be   of   interest   to   engineers   and    others 
connected    with    steam    power    plants,    and    to    contracting    engineers 
having  to  do  with  the  Installation  of  steam  power  and  heating. 

Mechanical    Drawing.      By    Irvin    Kennison.      142    pages.    Gy,  x  i)% 
inches.      Illustrated   with    numerous  examples  of  drawings,  letter- 
ing,  diagrams,   etc.      Published   by   the   American   School   of   Cor- 
respondence, Chicago.  111.     Price, ".$1.00. 
This    work    Is    typical    of    a    large    number    of    published    works    on 
mechanical  drawing.     It  Is  gotten  up  in  the  characteristic  style  ot  the 
text-books    published    by    the    American    Correspondence    Schools,    and 
should   be  a  clear,  concise  and  valuable  aid   to  the  student  who  would 
instruct    himself    In    the    elements    ot    mechanical    delineation.      It    de- 
scribes  Instruments   and    materials,   gives   geometrical    definitions,    geo- 
metrical  problems  and   examples  ot  projections,  examples  ot  lettering, 
Instructions     for     tracing,     blueprinting,     arrangement     of     assembled 
drawings,  etc. 

Pattern  Making.     Bv  James  Richie.     141  pages,  6x9  inches.     Illus- 
trated.     Published    bv    the    American    School    of    Correspondence, 
Chicago,   111.     Price,  .$1.00. 
Pattern-making    Is    an    important   part    ot    all    mechanical    construc- 
tion, and  this  work  endeavors  to  give  a  good  elementary  knowledge  of 
the  tools,   methods  and  general   construction   ot  machine  patterns.      It 
treats  of  materials  and  tools,  methods  ot  molding,  simple  and   built-up 
patterns,   and   gives  numerous   illustrations  throughout.      The    style   of 
description    is  simple  and   well  within   the   grasp   ot   the   average  man. 
The   book    is   one    that  can    be   I'ecommended    to   young   machinists   and 
others   who    desire    to    acquaint    themselves    with    the    general    require- 
ments of  pattern-making,   but    have  no  intention  of   following  the  art. 
By   this    we    mean    that    they   wish    to    understand    the   needs    of   the 
Piittem-maker  without  actually  being  one. 

Hydraulics.     Bv   S.  Dunkerly.     Vol.   I.     343  pages,  514x8%    Inches. 
269    cuts.      Published    by    Longmans,    Green    &    Co.,    London    and 
New  Y'ork.     Price,  $3.00. 
Vol.    I    of   this   work    treats   of   hydraulic   machinery.      The    second 
volume    will    take    up    the    resistance    and    propulsion    of    ships.      The 
notes   for   the    first  volume   were   written   at   the   Royal    Naval    Colleg* 
at   Greenwich.      The   order  of   the   book,    by   chapters.    Is :    Flow   of   a 
Perfect     Liquid ;     Fluid     Friction ;     Pressure    MachUies ;    Reciprocating 
Pumps;   Turbines;  Centrifugal  Pumps.      Details  are  given  of  a  British 
hydraulic    gun    brake.      Prof.    Osborne    Reynolds'    four-stage   turbine    Is 
discussed,   and   the   results   of    trials   given  :    also   full    details   of   Prof. 
Reynolds'   hydraulic   brake  and   four-stage    centrifugal    pump.      A    valu- 
able feature  of  the  work  is  a  large  number  of  numerical  examples  with 
answers  in  the  appendix. 

BALANCiNfi  OF  ENGINES.  By  Archibald  Sharp.  212  pages.  .'i',4sS',4 
inches.  Illustrated.  Published  by  Longmans,  Green  &  Co.  Price, 
$1.75. 
This  work  discusses  the  balancing  of  steam,  gas.  and  gasoline  en- 
gines, and  is  a  most  acceptable  addition  to  the  literature  on  the  subject 
which  Is  quite  meager.  The  contents,  by  chapters,  are  as  follows: 
Primary  I'henomena  ot  Motion  and  Force;  Preliminary  Theorems  In 
Mechanics ;  Inertia  Forces  ot  Itevolving  Masses ;  Masses  Recipro- 
cating in  the  Same  .\xlal  Plane — Long  Connecting-rods ;  Revolving 
and  Reciprocating  Masses:  Inertia  Forces  ot  Second  and  Higher 
Orders;  Transverse  Couples  Due  to  Connecting  rods ;  Engines  with 
Cylinders  In  Different  Longitudinal  Planes;  Kinetic  I5nergy  of  Pistons 
and  Connecting-rods;  Toniue  and  Crank-Shatts ;  Primary  and  Sec- 
ondary Balance ;  Displacement  ot  Engine  Frame  Due  to  Hnlialan-ed 
Forces  and  Couples ;  Engines  tor  Various  Purposes ;  Large  Gas  En- 
gines. 

Construction   and   Working   or   Pumps.      By   Edward    C.    R.    Marks. 
•^59    pages,    4^x7    Inches.      159    Illustrations.      Published    by    the 
Technical  Publishing  Co.,  Ltd.,  London,  and  D.  Van  Nostrand  Co., 
New  York.     Price,  $1.50. 
This    book,    which    Is   of   the   second    edition,   was    first    published    in 
19(12.      It  discusses  the  elementary  principles  of  pumps,  explains  their 
action    and    shows    simple    diagrams    to    Illustrate.      Various    types    of 
pumps   are   described.    Including   boiler    feed,    lly-wheel,    duplex.    W.u-tb- 
ington,  Mumford  &  .\nthonv,  Mumtord  Cameron   l.vpe,  pulsouicter  com- 
pound feed,  and  a  great  variety  of  other  types,  thus  making  the  work 
very   C(unprehcnslve  of   pumping  practice  in  gener.al,  and   osiieclally  ot 
Hrlilsh    practice.      Centrifugal    and    rotary    inimps    arc    Ineludi'd.    and 
hlgh-dutv    iiumping    engines    giving    present    practice    in    England    and 
.Vmei-lca!      The   work    Is    one   that    can    be    recommended    tor   a    concise 
description   of  various  types  and  principles  Involved. 
I'ockethook  op  ELUcriiio  LiairriNti  and  Heatinc.     By  S.   V.  Walker. 
4:18  pages,  4  X  6'/i   Inches.    272  Illustrations.    Published  by  Normon 
W.   Uenlev  &  Son,  1.12   Nassau  St.,   New  York.      Price,   $:1.00. 
This   book   was   ini'iiared   with   a   view   of  presenting    In   handy    form 
the    Information    required    by    central    station    engineers    and   others    In 
charge    01'    electric'    power    iilanls.      The    tirst    chapter    Is    on    electrical 
units,    dellning   the    various    units    used   by   the   electrical    engineer   and 
giving  tables  of  resistance  of  Insulnllng  materials,  hysteresis   tests  on 
Iron;    laws  ot  electric   circuits,  etc.     The   following  chapters  take   up 
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*^l<'Ctric  generators,  motor  generators,  alternating  current  generators, 
transformers,  accessories  for  generators,  etc.,  accumulators,  switch- 
boards, forms  of  switches,  circuit-brealiers,  fuses,  field-regulators,  sys- 
tems of  distribution,  cables,  method  of  laying  cables  underground, 
measuring  instruments,  lamps,  etc.  The  book  contains  a  great  deal  of 
strictly  high  grade  matter  in  condensed  form  ;  its  small  size  makes  it 
convenient  to  carry  in  the  pocket. 
Che.mistry  of  Gas  Manufacturing.     By  Harold  M.  Rovle.    328  pages, 

5  Vi  X  8^4  inches.     Illustrated.     Published  by  Norman   W.  Henley  & 

Son,    132   Nassau    St.,    New   York,    and    Crosby    Eockwood    &    Son, 

London.  Price,  $4.50. 
The  work  is  a  practical  treatise  for  gas  engineers,  students,  and 
otheis  interested  in  gas  manufacture.  The  author  has  confined  himself 
strictly  to  certain  aspects  of  the  chemistry  of  gas  manufacture,  leaving 
the  manufacture  of  gas  aside.  The  contents  by  chapters  are:  Propor- 
tion of  Standard  Solutions  ;  Coal ;  Furnaces — Testing  and  Regulation  ; 
Products  of  Carbonization  :  Analysis  of  Crude  Coal  Gas  :  Analysis  of 
Lime  :  Ammonia  ;  Analysis  of  Oxide  of  Iron  ;  Naphthalene  ;  Analyses 
of  Fire-Bricks  and  Fire  Clay ;  Weldon  and  Spent  O.vide :  Photometry 
and  Gas  Testing ;  Carbureted  Water  Gas,  etc.  A  number  of  i'aUiable 
appendices  are  included.  The  work  is  one  that  should  have  some 
mterest  to  chemists  and  engineers  outside  of  gas  manufacture,  espe- 
cially those  who  have  to  do  with  the  analysis  of  coal,  combustion, 
economy  of  boiler  furnaces,  etc. 
PocKETBOOK   OF   MECHANICAL    ENGINEERING.      By   Charles    M.    Sames. 

195    pages.    4xCi/>    inches.      Illustrated   with   numerous   diagrams. 

Bound  in  flexible  leather.     Published  by  the  author,  542  Bramhall 

Ave.,  Jersey  City,  N.  J. 
This  valuable  little  pocketbook  has  passed  through  two  editions,  the 
book  in  hand  being  of  the  third  edition.  New  matter  has  been  added 
on  high-speed  steel,  superheated  steam,  reinforced  concrete  and  ma- 
chine design.  The  recommendations  made  for  speeds,  feeds  and  cuts 
in  Mr.  F.  W.  Taylor's  notable  presidential  paper  presented  before  the 
American  Society  of  Mechanical  Engineers  are  given  in  condensed 
form ;  Knoblauch  &  Jakob's  values  for  specific  heat  of  superheated 
steam  at  constant  pressure  are  given  ;  also  a  table  based  on  other 
researches  giving  values  for  the  mean  specific  heat  through  the  whole 
range  of  temperature  from  saturation  up  to  various  pressure  tempera- 
ture conditions  ranging  from  50  poimds  gage  to  2.10  pounds  gage. 
An  addition  of  doubtful  value  is  eight  pages  of  section  paper  bound 
in  at  the  back.  It  is  our  opinion  that  most  purchasers  of  the  work 
would  prefer  to  have  this  space  utilized  for  more  engineering  matter 
and  to  buy  their  section  paper  of  the  stationer.  The  work  as  a  whole 
Is  one  that  can  be  heartily  recommended  to  those  who  desire  a  con- 
densed handbook  of  mechanical  data. 

CATALOGUES  AND  CIRCULARS. 

C.  p.  MiNGST,  Evansville.  Ind.  Circular  describing  the  one-  and 
two-cylinder  Mingst  marine  gasoline  engine. 

Skinner  Chuck  Co.,  New  Britain,  Conn.  in07  price  list  of  Skinner 
chucks,  containing  tables  of  specifications  of  lathe  chucks,  planer 
chucks,  drill  chucks,  etc. 

D.  Saunders'  Sons,  Yonkers,  N.  Y.  Catalogue  containing  Illustra- 
tions and  descriptions  of  hand  tools  and  machines  for  cutting  and 
threadmg  steam  and  gas  pipe. 

Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio.  Circular  of  loco- 
motive cranes  for  handling  ore,  coal,  limestone,  slag,  etc.  These 
cranes  may  be  used  on  any  standard  gage  railway  track. 

Gould  &  Eberhardt,  Newark,  N.  J.  Catalogues  on  automatic  gear 
cutting  machinery,  and  Eberhardt's  shapers,  illustrating  and  describ- 
ing the  various  types  of  gear  and  rack  cutthig  machines  and  attach- 
ments, and  the  "High  Duty"  shapcr  with  its  attachments. 

Dia.mond  Saw  and  Stamping  Works,  Buffalo,  N.  Y.  Catalogue  No. 
l.f,  givijig  specifications  for  the  Sterling  hack  saw  blades,  frames,  and 
power  hack  saw  machine.  The  special  features  of  the  power  hack 
saw  machine  are :  driven  by  milled  gears,  tight  and  loose  puUevs, 
automatic  shut-off,  gravity  feed  and  swivel  vise. 

INGERSOLL  MILLING  MACHINE  Co.,  Rockford,  111.  Catalogue  No.  16 
of  heavy  milling  machines,  showing  milling  machines  of  various  types, 
with  one,  two,  three  or  four  spindles,  in  sizes  from  20  inches  "wide 
up  to  10  feet  wide.  These  machines  are  suitable  for  all  kinds  of 
work  from  very  light  to  very  heavy  milling. 

_  S.  Obermayer  Co.,  Cincinnati.  Ohio.  Descriptive  matter  of  the 
■National"  iron  filler  cement  for  foundry  use.  This  cement  filler  is 
a  powder  that  is  mixed  with  water  just  prior  to  usmg.  It  hardens 
and  expands  at  the  same  time,  filling  blowholes  solidly  with  a  metal- 
Ized  compound  that  can   be  readily   machined. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4532, 
descriptive  of  direct-current  motor-starting  rheostats,  tvpes  S.\  and 
SO.  Type  SA  is  made  for  one  minute  duty  with  no-voltage  release ; 
type  SO  Is  similar  to  type  S.\,  but  In  a'ddltlon  to  the  no-voltage 
release  attachment  it  has  an  overload  coil  in  series  with  the  motor 
armature.. 

Manning,  Maxwell  &  Moore,  Inc.,  85-8T-S9  Liberty  St.,  New  York. 
Circular  descriptive  of  the  Ashcroft  prismatic  water  gage  for  loco- 
motives, marine  and  stationary  steam  engines.  The  glass  and  its 
casing  are  so  designed  that  the  water  shows  black  and  the  steam  space 
has  a  silvery  appearance,  thus  making  the  water  level  unmistakable  in 
any  light. 

Potter  &  Johnston  Machine  Co.,  Pawtucket,  R.  I.  Catalogue  of 
manufacturing  automatic  chucking  and  turning  machines  and  uni- 
versal shapers.  The  automatic  lathes  are  made  in  SMtx  10-inch  and 
8%xl6-hich  sizes,  and  the  shapers  In  15-  and  24-mch  sizes.  The 
catalogue  gives  tooling  diagrams  and  forms  for  records  of  tool  posi- 
tions, and  other  instructions  for  the  operation  of  the  automatic 
machines. 

Westinghouse  Machine  Co.,  East  Pittsburg,  Pa.  Catalogue  of 
Westinghouse  storage  batteries  for  portable  use.  The  company  has 
been  m  the  storage  battery  business  for  several  years,  but  no  litera- 
ture on  the  portable  batteries  has  been  issued  until  the  present  pub- 
lication. Batteries  for  trucks,  car  llghtmg,  electric  locomotives, 
railway  signaling,  etc.,  are  listed. 

♦•..P'/??.""'^  i^°^'^'<°^'-E''  &  Supply  Co.,  Cleveland,  Ohio.  Booklet  en-" 
titled  -iou  Can  Reduce  Operating  Costs,"  which  is  descriptive  of  mag- 
netic switch  controllers  for  the  operation  of  electric  motors.  The 
booklet  Illustrates  various  t.vpes  of  electric  controllers,  and  pohits  out 
their  advantages  as  compared  to  manually-operated  controllers.  Their 
use  undoubtedly  has  made  the  electric  motor  practicable  In  many 
services  which  otherwise  would  be  impossible  because  of  the  tremendous 
electrical  overloads  temporarily   imposed   m  starting  and  revershig. 

Beaman  &  Smith  Co.,  Providence,  R.  I.  Catalogue  of  milling  and 
boring  machines  built  In  a  great  variety  of  styles  to  fit  individual 
needs.  Ihese  include  combined  vertical  and  horizontal  milling  ma- 
chines, duplex  milling  machines,  four-spIndle  mlllhig  machines  hori- 
zontal spindle  machines,  locomotive  port  milling  machhies,  boring  and 
tapping  machines,  cylinder  boring  machines,  engine  frame  finishmg 
inachines,  horizontal  sphidle  drilling,  boring,  tapping  and  milling  ma- 
chines, pump  boring  machines,  tapping  attachments,  valve  ma- 
chines, etc. 

_  Fitchbubo   Machine    Works,   Fitchburg.    Mass.      Catalogue   of  the 
Lo-swlng     lathe.      This   lathe    is    "a    single    purpose   machine    for   in- 
creased output  and  maximum  efficiency."     It  is  built  for  the  one  pur- 


pose of  turning  shafts  and  similar  machine  parts  that  require  to  be 
trued  x>n  centers  and  reduced  to  one  or  several  diameters,  as  the  case 
may  require.  The  catalogue  illustrates  the  construction  of  the  machine 
and  the  work  that  it  Is  adapted  to,  and  is  a  very  interesting  exiimple 
of  trade  literature.  Mechanics  unacquainted  with  the  principle  of 
this  comparatively  new  machine  will  find  a  study  of  it  well  worth 
while. 

Seneca  Falls  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Catalogue  illustrating 
and-  describing  "Star"  9-  and  11-inch  screw  cutting  lathes,  power  and 
foot  driven ;  "Seneca  Brails"  screw  cutting  lathes,  built  in  12-,  14- 
and  16-inch  sizes;  speed  lathes:  wood-turning  lathes;  and  lathe  tools, 
attachments  and  accessories.  The  attachments  include  an  Ingenious 
milling  and  gear  cutting  attachment  which  converts  the  9-  and  11- 
inch  lathes  into  fairly  eificient  gear  cutters  and  milling  machines,  thus 
enabling  the  possessor  of  a  lathe   to   greatly   extend    its  usefulness. 

Sawyer  Belti.ng  Co.,  Cleveland,  Ohio.  "Auto-Calculator"  for  belts 
and  pulleys,  and  pocket  lumber  scale.  This  handy  device  is  a  slide 
rule  made  of  celluloid  and  heavy  paper  board,  one  side  being  the 
slide  rule  for  calculating  the  revolutions  per  minute  of  a  driven  pulley, 
having  given  the  diameter  of  the  driver  and  the  revolutions  per 
minute  ;  or  for  finding  the  required  pulley  diameter,  having  given  the 
revolutions  per  minute  of  the  driver  and  driven  pulleys,  and  so  on. 
The  opposite  side  carries  the  lumber  scale,  this  being  a  table  of  sizes 
of  lumber  and  contents,  in  board  feet.  The  calculator  also  gives  the 
belt  speed  and  the  horse-power  for  4-ply,  0-ply,  S-ply  and  10-ply  belts 
for  pulley  faces  1  to  20  inches. 

MAJSrUFACTURERS'  NOTES. 

Cincinnati  Shaper  Co.,  Cincinnati.  Ohio,  has  erected  an  addition 
to  Its  factory,  90x100  feet. 

Arguto  Oilless  Bearing  Co.,  Wayne  Junction,  Philadelphia,  Pa., 
has  been  awarded  a  gold  medal  for  its  exhibit  of  "Arguto"  oilless 
bearings  at  the  Jamestown  Exposition. 

Jantz  &  Leist,  Cincinnati,  Ohio,  m.anufacturers  of  motors  and 
dynamos,  are  now  located  in  their  new  shop  at  the  comer  of  York  St. 
and   Western  Ave. 

The  Philadelphia  Gear  Works,  Inc..  1120-22  Vine  St.,  Philadel- 
phia, Pa.,  held  a  housewarming.  reception  and  dance  at  Its  new  build- 
ing. 1120  Vine  St.,  November  22. 

Kern  Machine  Tool  Co.,  Cincinnati,  Ohio,  has  completed  a  large 
addition  to  its  shop  which  doubles  the  fioor  space.  The  product  of 
the   company   Is  upright  drills. 

Xiles-Bement-Pond  Co.,  Trinity  Building.  Ill  Broadway.  New 
York,  has  appointed  Mr.  A.  J.  Strong  representative  of  the  Pratt  & 
Whitney   Co.   in  Eastern   Michigan   with   headquarters   in  Detroit. 

W.  F.  &  John  Barnes  Co.,  2:n  Ruby  St.,  Rockford,  III.,  has  com- 
pleted a  large  three-story  warehouse  which  was  greatly  needed  to 
relieve  the  congestion  in  the  shops. 

Pittsburg  .\utomatic  Vise  &  Tool  Co.,  Pittsburg,  Pa.,  was 
awarded  a  gold  medal  at  the  Jamestown  Exposition  for  its  exhibit 
of  vises. 

General  Electric  Co.,  Schenectady,  N.  Y.,  made  public,  following  a 
recent  annual  meeting  of  its  sales  managers,  an  order  booked  by  the 
manager  of  the  I'acific  Coast  territory  for  a  Curtis  steam  turbine  unit 
of  20,000  horse-power. 

Feeracute  Machine  Co.,  Bridgeton.  N.  J.,  manufacturer  of  presses 
and  dies  for  sheet  metals,  lately  shipped  presses  to  England,  India, 
Austria-Hungary  and  France,  besides  several  car-loads  to  points  In 
the  United  States. 

Independent  Pneumatic  Tool  Co.,  First  National  Bank  Building, 
Chicago,  111.,  has  appointed  Mr.  George  A.  Gallinger  njanager  of  its 
Pittsburg  oflice,  1210  Farmers'  Bank  Building.  Mr.  Gallinger  was  the 
company's  traveling  man  from  its  Chicago  ofiice. 

S.  Ober.'uayer  Co.,  Cincinnati,  Ohio,  has  published  a  special  edition 
of  the  Obermayer  Bulletin  devoted  exclusively  to  the  core  room  of  the 
foundry.  It  contains  a  number  of  valuable  articles  on  cpre  work,  and 
shows  certain  appliances  for  producing  core  work  at  low  labor  cost. 

Technical  Publicity  Association.  New  York,  devoted  the  meeting 
of  October  31  to  "The  Mailing  List,"  in  securing  foreign  business. 
\  number  were  elected  to  membership.  Associations  modeled  on  the 
lines  of  this  body  have  been  started  in  Chicago  and  London. 

AMERICAN  Loco.MOTivE  Co.,  Ill  Broadway,  New  York,  had  a  meet- 
ing of  its  directors  November  6,  for  organization,  and  re-elected  the 
retiring  officers  to  serve  for  the  ensuing  year.  Mr.  S.  T.  Gallaway 
was  elected  secretary  to  succeed  in  that  capacity  Mr.  Leigh  Best,  who 
has  been  secretary  of  the  company  since  its  organization.  Mr.  Best 
continues  to  hold  the  office  of  vice-president. 

HisEY-WoLF  Machine  Co.,  Cincinnati,  Ohio,  manufacturer  of  port- 
able electric  tools,  has  moved  Into  new  shops  on  Township  St., 
Cormany  .\ve.  and  Canal.  The  plant  consists  of  three  buildings  on 
a  lot  145  feet  front  by  165  feet  deep.  The  main  shop  Is  two  stories 
In  height,  with  light  on  four  sides.  The  offljes  and  power-plant  are 
in  separate  buildings. 

Notice  has  been  received  that  the  International  Jury  In  the  sec- 
tion of  Social  Economy  at  the  International  Book  Paper  and  Publicity 
Exhibition,  which  closed  in  Paris  last  month,  made  an  award  of  th» 
Grand  Prix  to  the  American  Museum  of  Safety  Devices  and  Indus- 
trial Hygiene.  A  diploma  of  honor,  the  second  highest  award,  was 
made  to  Messrs.  Charles  Kirchoff  and  T.  C.  Martin,  respectively, 
chairman  and  vice-chairman  of  the  museum's  advisory  council  ;  also 
to  Dr.  L.  L.  Seaman  and  Mr.  Rudolph  I.enz  for  their  active  interest 
in  promoting  the  work  of  the  museum.  The  museum  is  now  occupying 
the  entire  fifth  floor  at  231-241  West  39th  St.,  New  York  City,  and 
all  Inquiries  for  space,  exhibits  and  other  information  should  be  sent 
to  Dr.    W.  H.  Tolman,  director  of  the  museum. 

Fulton  Machine  &  Vise  Co.,  Lowville,  N.  Y.,  which  was  burned 
out  early  last  summer,  has  rebuilt  its  plant  and  is  now  In  full 
working  order.  The  concern  is  a  stock  company  Incorporated  with  a 
capital  of  $50,000.  The  officers  are  :  A.  S.  Stoddard,  president ;  C.  T. 
Boshart,  vice-president ;  E.  W.  Fulton,  secretary  and  treasurer ;  T.  S. 
Dibble,  superintendent.  The  machine  shop  is  35x110  feet  and  la 
built  of  concrete  blocks.  The  foundry  is  35  x  95  feet.  The  product 
at  the  present  time  is  "Star"  solid  jaw  vise  and  a  patent  high- 
pressure  valve. 

Indianapolis  Machine  Tool  Co.,  Indianapolis,  Ind.,  builder  of  the 
new  Libbey  turret  lathe,  expects  to  be  in  its  new  factory  and  in  full 
operation  January  1,  1908.  The  new  shop  Is  located  at  West  21st  St. 
and  the  Belt  Ry.  on  a  4V6-acre  plot.  The  building  Is  constructed  on 
the  unit  plan  and  may  be  extended  at  any  time  In  harmony  with  the 
existing  plan.  The  main  building  Is  lOo'x  150  feet.  It  has  galleries 
on  each  side  25  feet  wide  and  10  feet  wide  across  the  ends.  The 
main  and  gallery  floors  are  of  concrete.  A  4S-foot  span  electric  travel- 
ing crane,  capacity  5  tons,  built  by  the  General  Pneumatic  Tool  Co., 
Montour  Falls,  N.  Y.,  I;  provided  for  handling  the  work.  The  turret 
lathes  will  be  built  in  large  lots. 

Niles-Bement-Pond  Co.,  Trinity  Buildmg,  111  Broadway,  New 
York.  Catalogue  of  high-duty  cold  sawmg  machines  built  by  the 
High-Duty  Saw  &  Tool  Co.  These  machines  are  equipped  with  the 
"Tindel"  inserted  tooth  saw.  which  Is  of  the  simplest  construction. 
It  consists  of  a  saw  blade  or  body  and  the  cutters  only,  there  being 
no  auxiliary  parts  required  to  hold  the  cutters  whatever.  The  cut- 
ters are  Inserted  in  dovetail  radial  slots  milled  altei-nateiy  on  oopostte 
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I. -FORMULAS  FOR  HORSEPOWER  TRANSMITTED  BY  CAST  IRON  AND  RA"WHIDE  PINIONS. 


The  tables  of  horsepotvers  transmiffed  by  cast  iron  cut 
pinions  gre  calculated  be/  formulas   c/erivect  from  ffeuleaux's 
'constructor^  usingr  tha  follonincf  notation: 

A  "  coefficient  of ivear 

i>  '  face  or  breadth  of  foottt 

C  '  circular  pitch 

D  -  diameter  of  gear  tvtieel,  in  incfies 

H  •=  horsepoyyer  transmitted 

N  =    resolutions  per  minute 

P  "  pressure  on  tooth  at  pitch  circle  in  pounds 

R  =  pitch  circle  radius,  in  inches 

S  =  permissible  )Vorlfinc/  stress   of  material  of 
tooth,  in  pounds  per  scjfuare  inch  ofsecf/on 

y  =    velocity  at  pitch  circle,  in  feef  per  m/r7i/fe. 


then 


H  = 


bCRNS 
1058820 


(t) 


tvhich  is  derived  as  follows: 


A  relation  befyveen  the  fyvisfincf  moment  PR  and 
the  corresponding  horsepoiyer  is  g/fen  be/, 

(2) 


PR=&30ZSjf 
The  formula  for  strength  is, 
bC=  ie.8-§ 


(3) 


Combining  (2)  with  (J)  by  subst/tut/ng  ^^^f^for 
Pin(3)giyes  uc  =  '°^ttt°'^  which  by  transposition 
becomes  (l)  ^  '^ 

The  fiber  stress    3  must  be  made  less  the  h/g/?er 
the  speed,  and  ffeuleauje  recommends   for  cast iror? : 


9600000 
Vf  2ie4 


(41 


ivhich  value  tvas  substituted  in  (I)  for  calcu/at/ng 
the  tables. 


Allowance  for  ivear  is  not  provided  in  the  tables, 
being  left  to  the  discretion  of  the  designer.    /Iccording 
toReuleaux    a-^i^^    should  not  exceed   zaooo 
°  A=  Hm^Ji,    or 

b  should  be  greater  than,  or  at  /east  equal  to,  4£  ^. 

In  a  pair  of  cast  iron  gears  the  greates  t  wear 
comes  on  the  smallest  gear.  The  coefficient  A 

should  not  be  greater  than   zeooo  for  the  largest 
gear  and  may  be  taken  as  loiv  as    /zooo  yrithout 
obtaining  inconvenient  dimensions.     To  avoid  excessive 
kvear  on  the  smaller  gear,  steel  or  bronze  rnay  be 
substituted. 

The  table  of  horsepowers  transmitted  by  stirouded 
rawhide  spur  pinions  of  one  inch  face  is  calcu/ated  by 
the  same  formulas  as  were  used  for  cast  iron  pinions, 
viz.:  Lj^  bCRNS 

"     IOS8BZO 

in  which  the  notation  is  the  same  as  before. 

The  permissib/e  working  .stress  per  square 
inch  of  material  is  taken  at  2SZO  pounds  up  to 
2  diarnetral  pitch,  and  for  greater  pitches  if  mag 
be  taken  at  the  fo/low/ng  I'cr/ues  ■• 
D.R  1%  /i  /4 


2340 


lOTO 


I 
I340 


Owing  to  the  efastic/ty  of  rawhide  pinions,  which 
enables  them  to  sustain  shocks  without /hcreose 
of  stress,  the  working  stress -is  mads  constcrryt 
for  the  different  pitches  at  a/l  speeds,  h'ence 
the  horsepower  values  in  the  fables  are  s/mp/e 
mulfip/es  of  the  first  column,  throughout: 
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II.— HORSEPOWER  TRANSMITTED  BY   CAST  IRON  PINIONS. 


, 

F?.  P.  M. 

too 

ISO 

200 

250 

300 

35o' 

400 

450 

50O 

SSO 

@oo 

$50 

700 

750 

aoo 

SSO 

9iSO 

lOSO 

//so 

Pitch 

Teeth 

Pitch 
Dfam. 

H.P. 

H.R 

H.R 

H.R. 

H.R 

H.P. 

H.P. 

H.P. 

H.P 

H.P 

H.P. 

H.P 

H.P. 

H.P. 

H.P 

H.P. 

H.P. 

H.P 

H.P. 

n 

3.40 

.424 

.030 

.827 

A  01 

i.l9 

1.33 

A  54 

1.70 

1.85 

2.00 

2.14 

2.23 

2.45 

2.58 

2.70 

Z83 

3.  OS 

3.26 

3.5/ 

18 

3.00 

.453 

.005 

.860 

1.07 

1.26 

1.44 

1.01 

1.80 

1.90 

2.11 

2.27 

2.41 

255 

2.63 

2.32 

2.94 

3.78 

3.40 

3.60 

19 

3.80 

.4T8 

.702 

.915 

1.12 

1.32 

1.51 

1.69 

1.86 

2.03 

2.19 

2.35 

2.50 

2.64 

2.79 

2.92 

3.05 

3.30 

3.53 

3.70 

20 

4.00 

.503 

.739 

.964 

1.18 

1.39 

1.59 

1.78 

1.96 

2.14 

2.31 

2.43 

2.58 

2.74 

2.88 

3.02 

3.76 

3.42 

3.66 

3.89 

2/ 

4.20 

.528 

.775 

1.00 

1.23 

1.44 

1.0'S 

1.83 

2.02 

2.ZI 

2.38 

2.55 

2.71 

2.88 

2.97 

3.12 

3.26 

3.53 

3.73 

3.97 

1 

/7 

4.25 

.008 

.909 

1.26 

l.@Z 

I.8Z 

2.07 

2.31 

2.55 

2.79 

3.0I 

3.22 

3.43 

3.57 

3.76 

3.95 

4.13 

4.46 

4.72 

s-.oz 

18 

4.  SO 

.TOI 

1.03 

1.34 

1.70 

1.91 

2.19 

2.45 

2.66 

2.85 

3.13 

3.35 

3.58 

3.78 

3.92 

4.11 

4.30 

4.66 

5:00 

S^./8 

19 

4.73 

.740 

1.08 

1.40 

1.72 

2.00 

2.26 

2.54 

2.81 

3.O0 

3.24 

3.49 

3.90 

3.92 

4.07 

4.27 

4.46 

4.77 

S./Z 

S.47 

ZO 

s.oo 

.779 

1.13 

1.48 

1.78 

Z.09 

2.36 

2.07 

2.90 

3.16 

3.36 

3.60 

3.83 

4.06 

4.21 

4.42 

4.63 

S.02 

s.ze 

S.59 

Zl 

S.2S 

.808 

1.18 

1.53 

1.80 

2.19 

2.45 

2.70 

3.04 

3.26 

3.54 

3.78 

3.96 

4.13 

4.42 

4.58 

4.72 

S./2 

s.sz 

S.7/ 

n 

4.80 

.803 

1.25 

1.04 

2.00 

2.32 

2.64 

2.96 

3.27 

3.51 

3.79 

4.07 

4.25 

4.50 

4.75 

4.98 

S.I4 

S.57 

s.9a 

6.38 

13 

S.I4 

.915 

1.33 

1.7 Z 

2.08 

2.45 

2.80 

3.08 

3.40 

3.71 

3.95 

4.23 

4.50 

4.70 

4.9S 

S.IZ 

S.45 

S.73 

6.78 

6.S9 

13 

5.43 

.955 

1.39 

1.79 

220 

2.53 

2.90 

3  26 

3.53 

3.85 

4.  to 

4.39 

4.63 

4.m 

S.07 

5.41 

5.57 

5.90 

9.33 

0.75 

20 

S.72 

1.00 

1.40 

1.89 

2.31 

2.67 

3.05 

330 

j.es 

3.99 

4.31 

4.55 

4.77 

5.05 

5.34 

S.52 

S.TO 

6.2/ 

6.48 

6.90 

21 

0.00 

1.00 

A  53 

1.98 

2.38 

2.75 

3. 'IS 

3.53 

3.83 

4.12 

4.45 

4.  TO 

S.O/ 

5.23 

5.44 

5.63 

5.99 

6.33 

6.62 

7.03 

n: 

17 

5.00 

1.16 

A  09 

2.18 

2.67 

3.09 

3.47 

3.83 

4.29 

4.62 

4.99 

S.26 

5.60 

5.94 

0.17 

6.38 

6.59 
0.93 

7. /a 

7.82 

7.93 

13 

0.00 

1.23 

1.77 

2.5/ 

2.78 

3.ZI 

3.63 

4.  OS 

4.47 

4.31 

5.19 

5.48 

5.85 

6.11 

6.34 

0.53 

7.39 

7.94 

8.  :\' 

19 

0.3i 

128 

1.87 

2.41 

2.94 

3.38 

3.80 

4.27 

4.65 

4.98 

5.39 

5.69 

5.98 

0.25 

0.69 

0.94 

7.19 

7.59 

3.15 

i^\   ■.  ' 

20 

0.00 

1.35 

A  97 

252 

3.02 

3.50 

4.0O 

4.40 

4.79 

s.ie 

5.42 

£.75 

0.30 

0.58 

6.85 

7.10 

7.5S 

8.00 

8.38 

/\  •/■ 

21 

7.00 

I.4Z 

2.  OS 

2.04 

3.17 

3.68 

4.13 

4.57 

5.05 

5.42 

5.77 

e.ii 

6.41 

6.71 

7.01 

7.26 

7.7/ 

8.16 

r 

ft; 

n 

e.Bo 

1.65 

2.38 
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III.-HORSEPOWER  TRANSMITTED  BY  CAST  IRON  PINIONS. 
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DESIGN   OF  ROTATING  DRUMS. 


niiBIOH  PETERS.* 

TlllCRE  are  many  materials,  such  as  marls,  sand,  clay, 
ore,  i)hosi)luile  rock,  gypsum,  cement,  etc.,  used  for 
different  manufacturing  purposes,  which  require  to  be 
either  dried,  roasted,  or  calcined,  or  freed  from  the  water 
chemically  bound.  Usually  such  materials  are  freed  from  their 
moisture  at  the  mine  or  factory,  in  order  to  save  the  unneces- 
sary e.\|)enses  of  shipping  water.  Technically,  this  drying, 
evaporating,  burning  up,  or  roasting  is  most  quiclily  performed 
In  the  so-called  rotary  dryers  or  Uilns.  This  dryer,  or  kiln, 
consists  of  a  slowly-rotating  cylindrical  tube  or  drum,  which 
not  seldom  has  a  length  of  over  100  feet  and  a  diameter  up 
to  S  feet.  The  axis  of  rotation  of  these  dryers  is  not  always 
horizontal,  often  being  more  or  less  inclined.  The  shell  us- 
ually rests  on  rollers,  and  the  inside  shell,  according  to  re- 
quirements, either  is  provided  with  cascade  bars  (see  Fig.  1), 
which  lift  and  distribute  the  material  over  the  entire  space, 
or  may  be  briclc  lined,  or  left  bare. 


By   moving   the  supports   toward   the   ends,   making   V  : 
Fig.  3,  the  equation  reduces  itself  to 

i/.  = I- -..-I  (3) 


-(l-) 


A    ma.ximum    bending    moment    is    produced    when    a;  =  - 


tlierefore 


Mb  =  - 


W+  U 


(2a) 


Similarly   by  concentrating  both   supports  A  and   B  in  the 

L 
middle,  C  =  — ,  (Fig.  4): 


M^ 


W+  U 


(i--4) 


(3) 


Figr-  I.    General  Appearance  of  Drying  Drum 

Large  foundry  tumblers  are  used  for  the  purpose  of  smooth- 
ing and  polisUing  the  surfaces  of  various  products,  such  as 
castings,  tubes,  etc.,  and  similar  tumbling  barrels  are  also 
used  in  laundries.  These  drums  or  barrels,  when  not  charg- 
ing and  discharging  through  the  ends,  are  provided  with 
suitable  openings,  located  on  the  side  of  the  drum,  for  the 
purpose  of  charging  and  removing  the  material.  Finally, 
there  are  a  great  many  revolving  mining  screens  which  have 
a  close  technical  relation  to  the  above  drums,  so  far  as  con- 
struction is  concerned.  The  object  of  this  article  is  to  dis- 
cuss the  principal  points  considered  in  calculating  the  strength 
and  proportion  of  rotating  cylinders. 

lu  the  following: 

W=:  total  weight  of  drum  in  pounds, 

[/  =  total  weight  of  the  uniformly  distributed  material, 

L=: length  of  the  cylindrical  drum,  in  feet, 

C  ==  cantilever  arms,  in  feet, 

ilf  =  moment;  il/b=bending  moment;  Jl/t  =  twisting  mo- 
ment. 

/J  =  moment  of  resistance,   usually  called  section   iiio<l\ilus, 
/  =  moment  of  inertia, 

0  =  outside  diameter,  rf  =  inside  diameter  of  drniu, 

S=:unit  stress  in  material. 

In  general,  a  beam  supported  at  two  points,  .4 
cated  at  equal  distances  C  from  the  end.  Fig.  2 
anywhere  at  the  distance  x  the  bending  moment. 

M,  = I x+C 


W+  U 


(3a) 


and  B,  lo- 
will    have 


U  /.T»  \ 


The  maximum  moment  will  again  occur  in  the  middle,  i.  e., 
L 
when  x^  — . 
2 

1/b 

8 
Both  maximum  moments.  Pigs.  3  and  4.  are  equal,  except 
that  the  moments  are  oppositely  directed  in  rotation  -  bout 
A  or  B.  It  is  obvious  now  that  there  Is  a  certain  value  for  C 
in  which  the  negative  moment  in  the  middle  of  the  beam 
equals  the  positive  moments  at  the  supports  A  and  /{.  As 
the  bending  moments  between  A  and  B  change  from  a  nega- 
tive to  a  positive  value,  there  will  be  two  points  O  and  O,  Fig. 
2,  where  the  moments  Jl/,=:0.  In  order  to  find  this  value 
for  C,  we  simply  make  (Fig.  2)  the  moment  in  the  middle 
equal  the  bending  moments  at  the  supports  A  or  B:  so  that  we 
have  the  condition: 

-  M„,  =  M. 
or 

W  +  U  /L       L         \        ir+  V  IC'' 

C\  = {--C 

wliicli   equation,  reduced,  gives  us  the  value  for 
C=  (y/i  -  -i)  1.  =  0.207  I, 
Tlie  value  substituted  in  equation   (4a)   gives  for  tlie  maxi- 
mum moment 

W  +  U  (6) 


(L       L         \        W  +  V  IC''  \ 


(-4) 


(4a) 


(5) 


(1) 


*  Address :  Kenwood  St.  and  llceciivvood  Itmilcvaid,  I'lttsbuig,  I'li. 


-  J»/„,  =  M,  = L 

47 

This    formula    Indicates    that    a    continuous    beam    of    the 
length    L,    U'    supported   symmetrically    at    the    distance    C^ 
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0.207  L  from  the  ends,  will  possess  the  greatest  carrying  ca- 
pacity. As  regards  the  methods  of  supporting  in  the  cases  in 
Fig.  3  and  Fig.  4,  the  continuous  beam  will  carry  about  6 
times  more  weight.  This,  naturally,  applies  also  to  cylindri- 
cal drums  supported  on  rollers. 

The  moment  of  inertia  of  a  circular  ring  section  is 


C4 


and  the  section  modulus 


R 


TT    D*  -  d* 


C') 


(7a) 


32       D 
From  formula  (7a)  by  combining  with  the  general  equation 


mmmM!Mm^ 


Machineru,y,T. 


Figs.  2,  3  and  4.    Bending  Moments  for  Drum  supported  at 
Different  Places. 

(1)   for  the  bending  moment,  we  get  for  the  maximum  fiber 
stresses  in  bending: 

16  £>  (Tr+  U) 

\L 


S  = 


(l -"<■■) 


(8) 


w  (D*  -  d*) 

As  these  drums  are  built  up  of  several  single  shells,  it  will 
be  a  good  plan  to  distribute  the  joints  in  such  a  manner  so 
that  no  joints  come  at  the  places  of  maximum  bending,  that 
is  in  the  middle  and  at  the  supporting  points.  Then,  at  the 
joints  where  bolt  and  rivet  holes  weaken  the  material,  the 
above  fiber  stress  will  have  to  be  divided  by  the  efficiency 
of  the  joint,  which,  according  to  best  practice,  seldom  exceeds 
85  per  cent.  Care  should  also  be  taken  to  provide  a  suSi- 
cient  number  of  rivets,  to  take  care  of  all  occurring  shearing 
stresses,  such  as  we  have  in  common  built-up  girders.  Final- 
ly, stiffeners  will  have  to  be  provided  at  intervals  around  the 
drum  to  keep  it  in  shape.  In  barrels,  which  have  to  be  pro- 
vided with  openings,  the  decrease  in  strength  may,  to  a  cer- 
tain extent,  be  compensated  for  by  reinforcements,  such  as 
bars,  angles  and  beams   (Fig.  .5). 

As  the  drum  is  rotating,  the  maximum  fiber  stress  will 
alternately  assume  postive  and  negative  values,  similar  to 
those  we  have  in  connecting-rods.  On  that  account,  the 
maximum  fiber  stress  should  be  lower  than  the  allowable 
stress  for  bridges  or  girders.  Then,  too,  the  drum  Is  not  only 
subjected  to  stresses  by  flexure  alone;  besides  the  shearing 
stresses  already  mentioned,  there  Is  also  a  torsional  shearing 
stress  due  to  the  rotating  power,  which  produces  a  twisting 
moment  1ft  in  the  drum.  "We  may  combine  the  bending  and 
twisting  moments  to  an  ideal  moment,  by  means  of  the 
Reuleaux  formula — 

Mo  =  iM^,  +  i  sj  ilfb«  +  ilii'  (9) 

From  this  the  actual   maximum  fiber  stress  may  be  calcu- 


lated by  dividing  formula  (9)  by  the  ideal  section  modulus  U^. 

So  =  —  (10) 

i?« 
R„r=RX  coefficient  of  strength  of  joint. 
The  torsional  moment  is  easily  figured  from  the  frictional 
resistance  of  the  supporting  rollers  and  the  turning  moment 
of  the  material  inside  the  drum. 


8  J  8  1 1  L'. 


Pig.  6.    Schematic  Vie^v  of  Druns,  showing  Openings. 

In  order  to  illustrate  this  moi;e  clearly,  we  may  proceed 
new  with  a  specific  example.  Fig.  5  shows  a  drum  used  in  a 
certain  manufacturing  operation,  which  is  required,  when  it  is 
filled,  to  carry  a  load  f7=  200,000  pounds  of  a  material  re- 
sembling sand,  weighing,  say,  about  160  pounds  per  cubic 
foot.  The  natural  slope  of  the  materials  is  ~  45  degrees  when 
calcined,  and  the  weight  is  then  90  pounds.  On  account  of  the 
bolt  or  rivet  holes  for  the  supporting  rings,  we  make  1\U 
10  per  cent  less  than  M,„,  and  derive  then  C,  according  to 
formula   (4a)   as  follows: 


-  0.9 


IL       L         \       C 


L 
0.9)  L 


C=  i  (s/  1.71  -  0.9)  L  =  0.304  L. 

As  the  length  L  =  25  feet,  we  have  C  =  5.1  feet. 

Therefore  the  most  advantageous  distance  between  the  sup- 
porting rollers  Is  Z> —  2C  =  25  —  10.2  =  14.8  feet  ^  14  feet  6 
Inches. 

This  distance  would  produce  the  least  bending  moment  if 
the  load  is  distributed  over  the  entire  length  of  drum.     While 


Fig.  6.    Section  through  Drum. 

in  operation,  however,  such  circumstances  may  probably  oc- 
cur that  the  load  Is  mainly  distributed  between  the  support- 
ing rollers,  in  which  case  it  will  .throw  a  greater  bending 
stress  on  the  drum.  Consequently,  in  the  preliminary  and 
final  calculations  for  the  required  shell  thickness,  we  will  con- 
sider as  the  bending  moment: 

U(L--2C)      200,000X14.5 
Ma  = = : =  363,500  foot  pounds. 
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To  allow  for  sullicient  stiffness,  on  account  of  the  largo 
diameter  of  the  drum,  the  extreme  fiber  stress  should  be  taken 
very  low,  say  8  =  2,000  pounds  per  square  inch,  giving  the 
value  for  the  moment  of  resistance 


R 


Jl/,„       363,500 


=  181. 


manner  in 
being    ex- 


S  3000 

[The  moment  of  resistance  is  arrived  at  in  tlie 
common    use    with    structural    designers,    lengths 
pressed  in  feet,  but  stresses  in  pounds  per  square  inch.    In  fact, 
the  value  for  R  then  becomes  merely  a  constant. — Editoh.] 

According  to  this  value,  we  find  in  the  accompanying  table 
the  nearest  thickness  of  shell  to  be  5/16  inch.  From  the 
preliminary  estimate  we  can  now  "guesstimate"  that  a  thick- 
ness of  ij  inch  will  be  about  right,  when  considering  the  ad- 
ditional torque,  the  eflSciency  of  the  rivet  joints,  and  the 
abrasion   inside    the   drum    by   the   material,    as   well   as   the 


We  are  now  ready  to  figure  the  maximum  torque  required 
to  rotate  the  drum.  Referring  to  Fig.  6,  If  the  sum  of  the 
weight  of  contained  material  and  of  the  drum  equals  215,000 
pounds,  then  the  pressure  on  each  of  four  rollers  will  be 
64,500  pounds.  If  the  coefficient  of  friction  is  assumed  to  be 
0.08  (which  would  be  about  right  for  a  proportion  of  d  to  U 
as  one  to  four),  we  have  0.08X64,500  =  5,160,  and  if  the 
radius  of  the-  drum  at  its  contact  line  with  the  rollers  is 
4,625  feet,  we  have  for  the  torque: 

4  X  5,160  X  4.625  =  95,460  foot-pounds. 
The  weight  of  the  shell  produces  the  bending  moment 

5,000 

(5.1  -  (s.a")), 


W   /         L\        15,1 
-  M\n  =  —  I  C  -  - 1  =  — 

3    \  4/  S 


M 


Obviously, 


SECTION  MODULUS  FOR  VARIOUS  THICKNESSES  OP  TUBES.  DRUMS,.  STACKS  AND  STAND-PIPES. 
For  diameters  in  inches,  length  in  feet,  stresses  in  pounds  per  square  inch,  and  moments  in  foot-pounds. 


Inside 

Inside 

Weight 

Diam. 

3 

i 

6 

8 

7 

1 

9 

5 

Diam. 

per  foot 

in 

Tit 

TI 

s* 

IS 

¥ 

11 

^ 

in 

1  inch 

inches. 

feet. 

Thick. 

18 

4.03 

5.38 

6.75 

8.11 

9.. 52 

10.9 

13.4 

13.7 

1'6" 

303.9 

30 

4.96 

6.63 

8.33 

9.99 

11.7 

18.4 

15.3 

16.9 

1'8" 

334.5 

34 

7.13 

9.53 

11.9 

14.8 

16.8 

19.3 

31.7 

24.3 

3'  0" 

367.0 

28 

9.69 

13.0 

16.3 

19.5 

33.8 

36.1 

29.5 

33.8 

3'4" 

809.8 

32 

13.6 

16.9 

31.3 

25.4 

39.7 

84.1 

88.4 

43.7 

3'  8" 

3.53.5 

86 

16.0 

31.4 

26.8 

33.1 

37.6 

48.0 

48.5 

53.9 

8'0' 

395.3 

40 

19.7 

36.4 

33.0 

39.6 

46.3 

53.0 

59.8 

66.5 

3'4" 

438.0 

44 

23.9 

31.9 

39.9 

47.9 

56.1 

64.1 

73.3 

80.4 

3' 8" 

480.8 

48 

38.3 

37.9 

47.4 

56.9 

66.5 

76.1 

85.8 

95.4 

4'0" 

.538.5 

.53 

33.4 

44,5 

56.7 

66.8 

78.1 

89.4 

101.0 

113.0 

4' 4" 

566.3 

5H 

38.6 

51.6 

64.7 

77.5 

90.5 

104.0 

117.0 

130.0 

4  6"- 

609.0 

60 

44.6 

59.3 

74.0 

89.0 

104  0 

119.0 

184.0 

149.0 

5'0" 

651.7 

64 

50.4 

67.3 

84.1 

101.0 

118.0 

135.0 

153.0 

169.0 

5'  4" 

694  4 

68 

56.8 

75.9 

94  9 

114.0 

133.0 

152.0 

173.0 

191.0 

5'  8' 

787  3 

73 

63.8 

8.-).0 

107.0 

138.0 

149.0 

171.0 

193.0 

314.0 

6-0" 

779.8 

78 

74  8 

100.0 

135.0 

1.50.0 

175.0 

200.0 

336.0 

351.0 

6'6" 

843.9 

84 

86.8 

116.0 

145.0 

174.0 

303.0 

333.0 

361.0 

391.0 

7'0" 

908.0 

90 

100.0 

133.0 

166.0 

300.0 

383.0 

867. 0 

800.0 

384.0 

7' 6" 

973.1 

96 

113.0 

151.0 

189.0 

327.0 

365.0 

303.0 

841.0 

880.0 

8'0" 

1036  0 

103 

171.0 

313.0 

356.0 

399.0 

843.0 

885.0 

438.0 

8' 6" 

1100.0 

108 

191  0 

339  0 

287.0 

835.0 

383.0 

433.0 

480.0 

9-0" 

1164.0 

114 

31.^.0 

367.0 

330.0 

378.0 

437.0 

481.0 

535.0 

9' 6" 

1328.0 

130 

236.0 

295.0 

3.54.0 

414.0 

473.0 

.538.0 

.593.0 

10'  0" 

1393.0 

133 

386  0 

357.0 

439.0 

501 . 0 

573.0 

644.0 

716.0 

11'  0" 

1421.0 

144 

340.0 

435.0 

510,0 

596.0 

681.0 

766.(1 

8.53.0 

13'  0" 

1549.0 

156 

899.0 

499.0 

.599,0 

699.0 

799.0 

•899.0 

999  0 

18'  0" 

1677.0 

16S 

4fi3.0 

578  0 

694.0 

810.0 

936.0 

1043.0 

1160.0 

14'  0" 

1805.0 

l.'^d 

5:n.O 

664.0 

797.0 

980.0 

1064.0 

1197.0 

1831.0 

15' 0" 

19.34.0 

193 

604.0 

755.0 

906  0 

10,58.0 

1309.0 

1361.0 

1513.0 

16'  0" 

3063.0 

204 

683.0 

H53 . 0 

1034.0 

1194.0 

1865.0 

1.536.0 

1708.0 

17' 0" 

3190.0 

216 



764  0 

956 . 0 

1147.0 

1339  0 

1.530.0 

1733.0 

1914.0 

18'  0" 

2318.0 

228 

8.53  0 

1 065  0 

1378  0 

1493.0 

1705.0 

1919.0 

3138.0 

19'  0" 

2446  0 

240 

943.0 

1180  0 

1416.0 

16.53.0 

1889.0 

3136.0 

2363.0 

30'  0" 

2574  0 

For  moments  expressed  in  inch-pounds,  multiply  the  corresponding  value  in  table  by  12. 

considerable    dead    weight    of    the    drum    itself.     This    latter, 

1036 

pounds   per 


drum    itself. 
1036 
according    to    the   table    amounts    to    ^518 


running  foot,  not  including  the  weight  of  joints  and  rivets, 
also  necessary  stiffening  angles  around  the  drum,  etc.  As- 
suming these  to  be  15  per  cent  of  the  weight,  the  total  weight 
of  drum  amounts  to  about  W  =  518  X  1.15  X  25  =  14892  = 
15,000  pounds  approximately. 

If  It  is  desired  to  find  the  amount  of  reinforcement  which 
will  exactly  compensate  for  the  cutting  away  of  tlie  plate  for 
the  openings  of  4  feet  width,  it  will  be  sufficiently  accurate 
to  make  the  momentum  of  plate  section  equal  the  momentum 
of  reinforcing  angle,  so  that  (Fig.  6) 

25i  X  i  X  46  =  ^  X  89. 

From  this  follows  the  required  area  of  reinforcement 

586.5 


89 


15  square  inches. 


•  Selecting  the  commercial  size  8X8X1  incli  angle,  of  15.25 
square  liuhes  area,  this  allows  also  for  the  rivet  holes.  Tak- 
ing, for  Instance,  a  6  X  6  X  '%-inch  angle  of  9.74  square  inch 
area,  an  additional  strap  10  X  %  inch  thick  will  be  required, 
as  shown  to  the  right    In  Fig.  6. 


8635  foot-pounds. 

the  total  maximum  bending  moment  in  the  drum 
M„  =  M„  +  ilf'm  =  863,500  +  8625 
=  370,825  foot-pounds. 
Then  the  ideal  bending  moment, 
formula  (9) 

Jl/„  =  |  x370,835  +  |s/370,825''+95,460'' 
=  378,500  footpounds. 
Taking  the  strength  of  the  rivet 
joint  about  50  per  cent  of  that  of 
the  full  plate,  it  follows,  from  the 
table,  the  actual  moment  of  resist- 
ance for  a  shell  thickness  of  % 
inch: 

303  X  50 

Ro  = =  151.5, 

100 

which  finally  gives  us  the  corrected 
value  for  the  maximum  fiber  stress, 
from  bending  and  twisting, 

378,500 

So =  3500  pounds  per  sq.  in. 

151.5 
There  are  varied  opinions  regard- 
ing the  allowable  stress  as  well  as 
regarding  the  friction  coefficients, 
and  it  is  extremely  important  that 
the  practical  engineer  should  use 
good  judgment  and  reliable  data. 
Frequently,  the  material  undergoes 
considerable  changes  before  and 
after  the  process.  The  loss  of 
strength  through  the  higher  tem- 
perature will  have  some  influence 
on  the  thickness  of  the  shell;  and 
it  will  be  almost  impossible  to  give 
any  more  definite  general  rules  to 
the  designer  for  proportioning  the  drum  and  its  parts  than 
the  outline  of  the  process  of  calculation  presented  above. 

By  the  continuous  calcining  process,  Fig.  1,  the  torque  will 
always  remain  approximately  constant,  while,  as  a  rule,  the 
intermittent  working  dryers,  as  here  presented,  will  require 
variable  power  for  turning  the  drum  during  an  operation 
period.  Not  seldom  the  maximum  torque  is  at  a  certain 
stage  of  the  operation,  and  not  at  the  beginning  or  end  of 
the  process. 

[It  will  be  noticed  that  in  the  above  calculations  reference 
has  not  been  made  to  the  influence  on  the  twisting  moment 
by  the  distribution  of  the  material  in  the  drum,  which  in- 
fluence, of  course,  increases  with  speed  of  rotation,  and  de- 
pends on  the  number  and  location  of  cascade  bars  and  the 
natural  slope  assumed  by  the  material.  The  latter  condi- 
tion, of  course,  produces  an  eccentric  loading,  but  for  a  given 
slope  of  material  it  is  a  comparatively  easy  matter  to  de- 
termine the  center  of  gravity  of  the  material,  and  thus  figure 
the   torque  with  reference  to  the  central  axis. — Ei)i'ro'.;.i 


An  investigation  of  man-hole  explosions  at  Aberdeen.  Scot- 
land, discloses  the  fact,  says  the  Engineering  Record,  that  coal 
gas.  leaking  from  street  mains,  may  become  odorless  by  lllter- 
ing  through  a  moderately  thick  layer  of  earth  wiilmui  bislng 
its  explosive  effect. 
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FOUR  4000  H.  P.  GAS  ENGINES.* 

JAMES  COOKE  MILLS  t 

In  the  rebuilding  of  San  Francisco  from  the  very  bed-rock, 
one  might  say,  advantage  has  been  taken  of  new  discoveries, 
mechanical  devices  and  inventions  to  provide  the  wheels  of 
industry  with  the  best  power-producing  machinery  yet  known 
to  man.  This  spirit  of  substantial  progress  is  no  more  evi- 
dent than  In  the  construction  and  installation  of  the  most 
modern  power  plant  in  this  country,  for  the  California  Gas 
and  Electric  Corporation,  furnishing  current  for  all  the  rail- 
ways controlled  by  the  United  Railways. 

The  new  electric  plant  has  been  in  constant  service  for  sev- 
eral months,  auxiliary  to  the  system  which  is  fed  by  hydro- 
electric plants  and  two  steam  plants;  and  the  success  of  the 
gas  engines  is  so  marked  that  it  is  the  intention  of  the  public 


and  rigidly  bolted  to  the  tie  piece  between  them  carrying  the 
guides  for  the  piston  rod.  on  top  and  bottom.  The  front  end 
of  the  forward  cylinder  bolts  direct  to  the  frame  block,  and 
this,  in  turn,  Is  boiled  to  the  foundation  by  long  bolts  extend- 
ing clear  through  the  frame  to  the  top.  This  design  gives 
the  full  height  and  strength  of  the  frame  to  insure  against 
vibration.  The  frame  block  carries  the  cross-head  with 
guides  on  top  and  bottom,  and  also  the  main  shaft  block  for 
the  two  main  journals,  which  are  30  inches  diameter  and  56 
Inches  long.  The  fly-wheel  Is  23  feet  in  diameter  and  weighs 
97.000  pounds  for  the  25-cycle  units,  and  135,000  pounds  for 
the  60-cycle  units.  The  main  blocks  weigh  93  tons  each,  and 
the  total  weight  of  the  engine  is  600  tons.  The  main  shaft 
alone  weighs  52  tons,  and  the  cranks,  pins,  piston-rods  and 
all  working  parts  are  of  unusual  size  and  strength.  With 
four  double-acting  cylinders,  each  42  inches  diameter  and  of 


Pig.  1.    Gas  Engine  InstaUation  made  by  the  Snow  Steam  Pump  Works,  Buffalo.  N.  Y.,  for  the  CaUfomia  Gas  and  Electric  Corporation.  San  Francisco.  Cal- 


service  corporation  to  install  more  of  the  gas  engine  units 
until,  in  all  probability,  the  output  will  amount  to  50,000  H.  P. 

The  plant  now  comprises  four  units,  each  of  twin-tandem, 
double-acting  gas  engines,  operating  on  crude  oil  water  gas 
and  rating  at  4,000  B.  H.  P.,  with  one-third  overload  capacity 
momentarily,  or  4,600  B.  H.  P.,  on  the  usual  overload  rating 
of  15  per  cent,  at  which  rating  the  engines  have  frequently 
run  for  several  days  without  inconvenience  or  interruption  in 
the  service.  They  are  by  far  the  largest  and  most  powerful 
gas  engines  ever  constructed,  and  the  illustrations,  Figs.  1 
and  2,  give  some  idea  of  the  massive  steel  frames,  huge  cylin- 
ders, and  the  complicated  valve  sets  and  gears.  Between  the 
twin  engines,  and  driven  by  the  main  shaft,  is  the  Crocker- 
Wheeler  25-eycle  alternating-current  generator.  One  gas 
engine  unit  of  the  same  size  drives  a  60-cycle  A.  C.  generator. 

The  cylinders  are  cast  in  two  parts,  the  joints  being  cir- 
cumferential and  placed  half  way  between  the  ends,  and 
coupled  up  by  broad  flanges.     They  are  supported  on  pedestals 

•  For  additional  information  on  this  and  kindred  subiects,  see  the 
follon-mg  articles  previously  published  in  M.iCHiXERT  :  Gas  vs.  Steam, 
December,  1901  ;  The  Vogt  Gas  Engine.  February,  1904  :  Formulas  and 
Constants  for  Gas  Engine  Design.  February,  1906:  Gas  Engine 
I-.conomy,  May,  190S;  .\  Naval  Gas  Engine.  ,Tuly.  1906:  .\lcohol  as  a 
Fuel  for  Gas  Engines,  .\ugust,  1906:  Gas  Turbine.  March,  1907. 

t  -Address  :  1518  N.  Michigan  -Vve.,  Saginaw,  Mich. 


60-lnch  stroke,  the  engine  Is  compactly  built,  and  the  space 
amounts  to  74  by  35  feet — a  space  comparatively  small  for  a 
gas  engine  of  this  type.  The  speeds  of  the  engines  are  SS  and 
90  revolutions  a  minute  for  the  25-  and  60-cycle  units  respect- 
ively. 

The  tail-rod  slides  In  guides,  shown  in  the  illustrations, 
and  relieves  the  cylinder  walls  of  wear.  It  adds  a  third 
support  for  the  piston-rod.  the  cross-heads  in  front  of  the 
forward  cylinder  and  between  the  cylinders  in  the  tie  piece 
providing  the  other  two.  The  piston-rod  is  15  inches  diam- 
eter, the  crank-pin  is  19  inches  diameter  and  of  the  same 
length.  The  wrist-pin  is  slightly  smaller,  being  17  inches 
diameter  and  IS  inches  long.  These  figures  give  an  idea  of 
the   massive   construction   employed   throughout. 

The  valves  are  all  located  on  the  same  side  of  the  cylin- 
ders, the  intake  valves  being  above  and  the  exhatist  valves 
below.  They  are  operated  from  a  common  lay-shaft  geared 
to  the  main  shaft.  Their  action  is  positive,  being  operated 
by  vertical  rods,  rocker-arms,  and  cams.  The  inlet  valve, 
mixing  chamber,  and  cut-offs  are  designed  so  that  gasoline 
can  be  injected  to  the  surfaces  which  require  cleaning,  and 
any  deposit  is  removed  without  touching  the  parts. 

All   cylinder   working   parts — cylinders,   pistons,   and   piston 
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rods — nip  thorouslily  water-japUeted,  pach  part  bplng  supiiUed 
with  a  seimrali'  water  pipe,  so  tliat  tlie  anioiiiit  of  water  may 
be  regulated.  lu  this  way  tlie  cylinder  may  earry  a  high 
teiiiperaliire.  tlie  cylinder  jaeliets  a  medium  temperature,  and 
tlie  rods  and  metallic  packing  a  low  temperature. 

Lubrication  is  effected  by  means  of  an  individual  oil-pump 
with  four  leads  to  each  cylinder.  The  oil  Is  taken  in  on  the 
inhalation  stroke,  spread  on  the  compression  stroke,  and  made 
ready  for  the  working  stroke  which  follows  next  after  in  the 
order  of  the  cycle.  Positive  feed  lubrication  for  the  journals 
is  provided  by  pipes  leading  from  a  multiple  feed  oiler. 

The  crude  oil  water  gas  supjilied  to  these  engines  is  gen- 
erated by  the  Lowe  system.  It  is  a  notable  fact  that  the  en- 
gines can  be  started  and  synchronized  to  S8  revolutions  a 
minute,  with  hydro-electric  and  steam  plants,  in  from  55  sec- 
onds to  two  minutes  from  the  moment  of  receiving  the  signal. 


THE  VARIATION  OP  THE  STRENGTH  OP  GEAR 
TEETH  WITH  THE  VELOCITY.*' 

RALPH  E.  PLANDEBS.t 

The  generally  accepted  fornmla  for  calculating  the  strength 
of  gear  teeth  is  that  proposed  by  Mr.  Wilfred  Lewis,  first 
published  in  the  Proceedings  of  the  Engineers'  Club  of  Phila- 
delphia,   .Tanuary,    1893. 

The  merit  of  this  formula  lies  in  the  great  number  of  varia- 
bles taken  into  account  as  compared  with  other  rules  in  more 
or  less  common  use,  and  in  the  fact  that  these  variables  are 
rationally  considered.  The  effect  of  each  of  them  can  be  cal- 
culated with  some  assurance,,  with  the  single  exception  of  the 
influence  of  the  velocity  on  the  safe  stress.  In  the  fourteen 
years  since  the  formula  was  first  proposed,  the  original  values 
tor  the  stress  as  affected  by  the  velocity   have  been   largely 


Pig.  2.    View  of  a  4000  B.  H.  P.  Gas  Engine  Unit  from  Floor  Level. 

This  includes  turning  on  the  compressed  air  for  the  starting, 
the  gas,  oil,  electric  current  for  the  igniters,  and  coming  up  to 
full  service  speed. 

*     *     * 

VANADIUM  AND  AUTO  CYLINDERS. 
One  Of  the  most  serious  features  of  deterioration  in  cars 
is  the  loss  of  compression  through  the  wearing  of  the  cylin- 
ders. Foreign  engine  castings  always  have  been  superior  to 
any  American  products  in  this  respect,  but  few  have  under- 
stood why.  Light  has  been  thrown  on  the  subject  recently  by 
some  experiments  made  by  the  American  Locomotive  Auto- 
mobile Company.  It  was  found  that  the  inside  of  the  cylin- 
der castings  obtained  here  will  take  a  polish  from  the  piston 
action  quite  readily,  but  that  very  soon  after  the  inside  polish 
has  reached  its  best,  it  begins  to  check  and  crack  away,  leav- 
ing roughness.  To  this  is  due  the  loss  of  compression.  Some 
Imported  Rcrliet  cylinders,  tried  under  the  same  conditions, 
took  higher  polish  and  held  it,  the  compression  showing  no 
loss  after  long  service.  The  tact  that  the  Berllet  castings 
have  a  considerable  percentage  of  vniindiiini  Is  believed  to 
partly  explain  the  difference.— Onr;j7;/7c. 


Note  Tall-rod  Supports  and  General  Massiveness  of  the  Construction. 

used.  Many  designers,  however,  have  felt  that  these  values 
are  rather  unsatisfactory,  although  most  of  them  will  agree 
that  they  err  rather  on  the  side  of  safety  than  otherwise.  By 
referring  to  Mr.  Lewis'  original  paper  iu  will  be  seen  that 
these  values  were  not  given  as  being  definitely  determined, 
but  merely  as  agreeing  well  with  successful  cases  met  with 
in  his  own  practice.  It  has  recently  been  proposed,  by  some 
individuals  interested  in  the  matter,  to  undertake  a  series  of 
tests  for  determining  this  as  yet  undetermined  factor.  This 
article  is  written  with  the  purpose  of  calling  attention  to  this 
matter,  with  the  hope  of  bringing  out  suggestions  as  to  the 
conduct  of  such  tests;  the  writer  also  desires  to  indicate  some 
considerations  which  he  believes  should  be  taken  into  account 
in  making  the  experiments. 


*  For  nddltlonnl  iiiformiitlon  on  tills  nnd  kindred  subleots.  see  llio 
following  articles  prevlonsly  puhllslied  In  MAriiiNTOuv  :  Tlie  I'ltcli  and 
Stn-nclhof  Gear  Teeth.  .Mnn-li,  I  S'.iri :  Tlie  SIrenetli  of  Clear  Tcetli 
Oeloher.  IHOr,;  I'ropoi'tion  of  dear  Tei'tli,  Septemlier.  LViKi:  Strentrfh 
of  r.ear  Teedi.  Seplemher,  1  SnO :  SIrenKlli  of  dear  Teeth.  Feliniarv, 
lS!)i  ;  niajrninis  for  Kelallve  StreiiKlh  of  (lenr  Teeth.  .Tiilv  1S:17- 
Formulas  for  the  .'StrenKth  of  dear  Teeth.  (Ictohei-  and  NoVeniher! 
isns:  deai-lng  -'J,  raleiilali.ins  for  Sli-ensth  and  Power  Transmltied. 
Mnreh,  1002;  The  Strength  of  dear  Teeth.  eiiKlnoerlnc  edition.  Octoher, 
inOO:  Strongth  of  fiears,  eiiKlneerlnK  edillon.  Deeemlier,  IflOO.  f!ee 
also  Maciiinhrv'.s  data  sheets:  .Iiilv.  1!in:!  ;  Octolior.  1!103:  ll'ol)riin  iv 
inon:  Oel<iher.   1110(1;    Deeemlier.    lilOli. 
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Variation  in  Strength  is  Due  to  Impact. 

A  variation  in  the  strength  of  the  teeth  of  a  gear,  due  to  a 
variation  in  the  velocity,  can  be  due,  of  course,  to  but  one 
thing — impact.  To  illustrate  this  idea,  and  to  show  the  cause 
of  the  impact,  we  will  study  the  action  of  gearing  under  three 
different  conditions.  First,  when  made  of  an  imaginary 
material  which  does  not  deflect  under  any  strain  below  the 
breaking  point.  Second,  with  gears  of  commercial  material, 
such  as  steel,  with  teeth  of  perfect  form.  Third,  gears  of 
commercial  material  with  teeth  of  commercial  accuracy. 

1.  Gears  of  an  imaginary  undeflectaile  material. — In  Fig.  1 
is  a  diagram  in  which  the  horizontal  distances  give  velocity 
in  feet  per  minute,  and  vertical  distances  give  stresses  in 
pounds  per  square  inch,  starting  in  this  case  at  4,000,  which 
is  assumed  to  be  the  maximum  fiber  stress  in  the  gear  we 
are  considering,  due  to  the  load  at  the  pitch  line,  which  is 
supposed  to  be  constant  at  all  speeds.  If  the  teeth  of  this 
gear  are  perfectly  formed  and  well  fitted  together,  so  that 
there   is    no    back   lash,    if   the    power   is    delivered   to    them 

A  =  IMAGINARY  NON-OEFLECTHlG  MATERIAL  AND  PERFECT  TOOTH  SHAPE. 
B  =   SHOCK  ABSORBING  MATERIAL  SUCH  AS  RAWHIDE. 
C  =  TEETH  OF  OAST  IRON  AND  PERFECT  TOOTH  SHAPE. 
D  =  TEETH  OF  CAST  IRO:i  AND  COMMEBCIAL  ACCURACY. 
E  =  TEETH  OF  CAST  IRON  AND    POOR  WORKMANSHIP. 
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VELOCITY  At  PITCH  LINE  IN  FEET   PER   MINUTE 

Machhicri/..y.Y. 
Fig.  1.    Hypothetical  Diagram  showing  the  Relation  of  the  Velocity  to  the 
Fiber  Stress. 

steadily  and  smoothly,  and  the  mechanism  they  drive  runs 
without  shock,  any  disturbance  of  the  even  movement  will 
be  impossible,  and  impact  will  be  entirely  absent.  In  the 
diagram  in  Fig.  1,  then,  there  will  be  no  rise  of  maximum 
fiber  stresses  with  the  velocity,  so  that  the  horizontal  line  A 
will  show  the  conditions  for  this  imaginary  case. 

2.  With  commercial  material  and  theoretically  accurate 
icorkmanship.  The  conditions  in  this  case  are  shown  in  Fig.  2, 
with  all  the  phenomena  greatly  exaggerated.  The  full  lines 
show  the  conditions  under  load,  while  the  dotted  outlines  show 
the  conditions  when  the  load  is  removed  from  the  driven  gear. 
The  teeth  A„  B,  and  A,,  B..  carrying  the  load,  are  deflected  by 
it,  as  shown.  Tooth  B.  just  about  to  come  into  contact  with 
tooth  A,  is  on  that  account  shifted  from  its  normal  position; 
it  should  be  located  as  shown  by  the  dotted  lines.  If  it  were  in 
this  position,  it  would  come  in  contact  with  tooth  A  under 
mathematically  perfect  conditions,  and  there  would  be  no 
shock  of  engagement.  As  it  is,  the  two  come  suddenly  into 
action  as  shown  at  E,  under  different  conditions  than  those 
contemplated  by  the  design,  thus  the  contact  takes  place  in  the 
form  of  a  slight  blow,  after  which  the  teeth  are  deflected  more 
and  more,  until  they  have  taken  up  their  share  of  the  load,  as 
shown  later  at  A^  and  B,.  If  the  gears  are  moving  very 
slowly,  the  deflection  takes  place  very  slowly,  and  the  prob- 
lem Is  practically  a  static  one.  If  the  gears  are  running  at  a 
high  velocity,  the  problem  becomes  essentially  a  dynamic  one, 
and  the  stresses  induced  are  greater  than  with  the  slow  speed. 

The  increase  in  stress  with  the  increase  in  speed  for  this 
second  case  could  probably  be  represented  by  a  line  something 
like  C,  of  Fig.  1.  The  location  of  this  line  is  purely  hypo- 
thetical. All  we  can  say  about  it  is  that  the  increase  in  stress 
as  the  speed  is  increased  would  be  comparatively  small,  and 
probably  regular.  The  line  has  been  drawn  straight  for  con- 
venience; we  do  not  know  what  the  real  shape  is. 

3.  With   commercial    materials  and    comm,ercial    accuracy. 


This  is,  of  course,  the  practical  case  to  consider.  A  line  to 
show  the  relation  of  the  velocity  to  the  maximum  fiber  stress 
for  a  given  gear,  would  very  probably  look  something  like  D 
in  Fig.  1.  This  is,  in  fact,  approximately  the  line  which 
embodies  the  conclusions  of  the  Lewis  tables  for  a  static 
stress  of  4.000  pounds.  It  is  considerably  higher  than  line  C, 
because  impact  due  to  irregular  tooth  outlines  is  added  to  the 
impact  due  to  the  deflection.  In  all  probability  the  latter  is 
comparatively  unimportant  as  compared  to  that  due  to  irregu- 
larity of  outline  in  gears  of  only  ordinary  workmanship. 

Deflection  Due  to  Impact  is  Slight,  but  Stresses  are  Great. 
It  may  be  objected  that  the  deflections  produced  either  by 
the  gears  coming  into  mesh  out  of  step,  as  in  case  No.  2, 
or  with  the  added  aggravation  of  poor  workmanship,  as  in 
case  No.  3,  are  so  minute  that  they  could  scarcely  be  consid- 
ered as  a  serious  factor  in  the  problem.  It  is  true  that  these 
deflections  are  minute — undetectable  even,  by  ordinary  means; 
but  this  admission  does  not  destroy  the  argument  for  laying 
to  this  distortion  the  increase  of  the  stress  with  the  speed.  If 
great  loads  produce  slight  deflections,  slight  deflections  like- 
wise produce  great  stresses,  so  that  the  slight  bending  brought 
about  by  the  teeth  coming  into  contact  at  E  in  Fig.  2,  under 
slightly  imperfect  conditions,  may  produce  great  effects  pro- 
portionately in  the  fiber  stress,  and  the  effects  are  magnified 
by  the  irregularities  due  to  poor  workmanship.  When  we  stop 
to  figure  out  what  a  load  per  Inch  of  face  is  required  to  deflect 
a  2-inch  circular  pitch  gear,  say  0.003  inch,  it  is  evident  that 
an  irregularity  in  outline  of  this  amount  would  scarcely  be 
negligible  at  high  speeds,  if  our  hypothesis  is  correct. 

The  phenomena  of  impact  are  complicated  to  a  high  degree. 
The  maximum  stresses  produced  depend  on  the  rapidity  of 
transmission  of  a  wave  of  stress  or  defiection,  produced  in 
the  material  by  the  impact.  If  this  wave  is  propagated 
slowly,  the  st^resses  are  nigh;  if  rapidly,  the  stresses  are  low. 
The  factors  entering  into  the  problem  are  the  elasticity  of  the 
material,  and  the  mass  and  shape  of  the  part  affected.  In  very 
simple  cases  the  problem  has  been  investigated  mathemat- 
ically, but  our  problem  with  the  gear  teeth  is  so  complicated 
that  we  must  of  necessity  at  once  apply  to  the  engineer's 
court  of  last  resort — experiment. 

Practical  Considerations  Affecting  the  Conduct  of  the 
Proposed  Tests. 

It  is  now  evident  that  other  variables  besides  the  strength 
cf  the  material  and  the  velocity  at  the  pitch  line  enter  into 
the  fixing  of  the  line  on  the  diagram  of  Fig.  1.  In  addition, 
the  following  points  will  have  to  be  considered. 

1.  Accuracy  of  tooth  outlines.  From  what  has  just  been 
said,  it  is  evident  that  the  variation  of  the  stress  with  the 
velocity  will  be  affected  by  the  accuracy  of  the  workmanship 
involved  in  forming  the  tooth  of  the  gear.  Investigating  the 
conditions  in  the  case  of  a  second  pair  of  gears,  similar  to 
those  from  which  line  D  was  determined,  but  of  a  consid- 
erably poorer  grade  of  workmanship,  we  should  expect  to  find 
results  giving  a  line  something  like  E  on  the  same  diagram, 
giving  much  higher  values  for  the  stresses  resulting  from  the 
load.  It  is  evident,  then,  in  considering  lines  C,  D  and  E 
that  workmanship  is  a  variable  which  should  be  considered 
in  the  experiments,  and  that  a  series  of  tests  should  be  run 
with  two  sets  of  gears  of  varying  workmanship,  one  of  high 
and  the  other  of  only  ordinary  grade,  to  make  sure  that  this 
consideration  is  really  of  importance. 

2.  Design  of  wheel  and  7nechanism. — Another  factor  which 
may  affect  the  increase  of  the  stress  with  the  speed  is 
the  design  of  the  rim  and  spokes  of  the  wheel.  It  Is  con- 
ceivable that  a  gear  with  a  very  heavy  rim  and  rigid 
spokes  will  absorb  the  shocks  due  to  high  velocity  less 
easily  than  a  gear  with  a  light  rim  and  fiexible  spokes 
or  arms.  The  whole  structure  of  the  machine  in  which  the 
gearing  is  carried,  so  far  as  its  rigidity  and  massiveness  is 
concerned,  should,  in  fact,  affect  this  matter.  The  further 
away  from  the  point  of  tooth  contact  the  members  of  the 
structure  are,  however,  the  less  effect  will  they  have,  so  per- 
haps even  the  infiuence  of  the  arms  and  rim  can  be  neg- 
lected. The  same  consideration  affects  the  design  of  the 
mechanism  to  he  used  in  the  tests.  It  Is  conceivable  that  a 
mechanism  involving  long  shafts  and  other  flexible  members 
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might  Rive,  for  a  glvon  set  of  gears,  a  line  lower  down  on 
the  diagram  of  Fig.  1  tlian  would  be  the  case  if  the  construc- 
tion were  very  heavy  and  rigid.  The  supporting  mechanism 
juust  not  In  any  case,  of  course,  deliect  in  sucli  a  way  as  to 
prevent  the  teeth  from  having  a  fuli  bearing  on  each  other. 

;>.  The  nature  of  the  materials  vsed.  Referring  to  what 
has  previously  been  said  as  to  the  factors  governing  impact, 
it  will  be  seen  that  the  nature  of  the  material  used  would 
affect  the  shape  of  the  curve.  It  is  probable,  for  instance,  that 
two  sets  of  gears,  one  made  of  cast  iron  and  the  otlier  of  a 
bronze  alloy  of  the  same  tensile  strength,  would  show  lines 
of  very  different  shape,  owing  to  the  difference  in  the  modulus 
of  elasticity  and  the  si)ecific  weight  of  these  two  substances. 
From  this  it  will  be  seen  that  we  cannot  be  sure  that  the 
results  found  to  be  applicable  to  cast  iron  or  steel  could  also 
be  applicable  to  either  a  pair  of  bronze  gears  or  to  the  case 
of  a  bronze  gear  meshing  with  a  mate  of  steel  or  iron.  That 
the  nature  of  the  material  would  have  a  vital  effect  on  the 
shape  of  the  curve  is  still  more  probable,  when  we  consider 
the  practice  followed  in  the  use  of  such  substances  as  raw- 
hide. This  material  is  particularly  fitted  to  sustain  impact 
and  absorb  without  undue  stress  the  deflection  caused  by  it. 
Owing  to  this  characteristic,  we  might  expect  that  the  line 
for  a  gear  of  this  substance  would  be  practically  horizontal, 
as  shown  at  B  in  the  diagram,  approaching  A,  though  gov- 
erned by  entirely  different  conditions  from  those  producing  A. 
So  far  as  can  be  learned,  this  supposition  agrees  with  the 
practice  of  the  manufacturers  of  rawhide  gears. 

It  may  be  found  that  the  points  mentioned  have  so  much  in- 
fluence on  the  question  at  issue  that  it  would  be  very  diflicult  to 
lay  down  a  law  governing  the  variation  of  stress  with  velocity, 
and  that  the  most  that  can  be  done  is  to  determine  the  varia- 

FULL  LINES  SHOW  CONDITIONS 
UNDER  LOAD 

DOTTED  LINES  SHOW  CONDITIONS 
UNDER  NO  LOAD 


Machinery, y.T. 
Fig.  2.    The  Action  of  Gear  Teeth  under  Load,  Greatly  Exaersrerated. 

tlon  In  cases  of  commercial  workmanship  and  rigid  design, 
using  the  relation  thus  established  in  an  empirical  formula, 
with  the  knowledge  that  poorer  conditions  may  bring  the 
fiber  stresses  much  higher,  while  good  workmanship  and  care- 
ful design  may,  on  the  other  hand,  bring  them  much  lower. 
Qu  e  possibly  the  factors  now  in  use  may  be  found  to  nearly 
flu  commercial  requirements,  in  which  case  we  must  conclude 
that  the  criticisms  of  their  being  too  high  have  been  founded 
on  experience  with  cases  combining  the  favorable  conditions 
,iust  mentioned. 

Practical  Considerations  Affecting  Design. 

The  fact  that  the  variation  of  the  stren.E;th  with  the 
velocity  is  due  to  impact,  suggests  also  a  number  of  points 
relating  to  design.  Most  of  these  are  already  well  known,  and 
are  standard  practice,  the  conclusions  being  so  obvious  that 
simple  common  sense  has  suggested  them  without  theoretical 
analysis  being  necessary. 

1.  Value  of  accuracy.  It  Is  evident  that  this  theory  of 
impact  puts  a  premium  on  accuracy  In  workmanship  for 
gears  that  are  to  run  at  high  speed  under  a  heavy  load.  It 
is  probable  that  the  Ktrcngth  of  a  given  pair  of  gears  may 
be  cut  In  two  If  the  tooth  outlines  are  not  carefully  deter- 
mined, and  If  the  cutter  Is  not  set  centrally.  This  suggests 
the  desirability  of  a  greater  sub-dlvlslon  of  the  standard 
cutter  series  for  work  of  this  kind.     Of  course,  the  gears  can 


always  be  made  heavy  enough  for  the  required  service,  but 
the  extra  cost  of  accurate  cutters  and  careful  cutting  will  be 
repaid  in  cases  where  light  weight  and  compact  design  are 
at  a  premium.  In  such  cases  the  use  of  cutters  specially 
designed  for  each  gear  Is  recommended. 

2.  liesilience  of  design  and  materials.  In  high-speed  gear- 
ing it  is  evident  that  the  shock  due  to  the  Impact  should  be 
absorbed  as  quickly  and  as  fully  as  possible.  This  suggests 
the  use  at  abnormally  high  speeds  of  rawhide,  wood,  etc., 
for  one  of  the  members  of  the  pair  of  gears.  The  introduc- 
tion of  spring  couplings  or  similar  devices  may  also  be  desir- 
able, especially  where  the  other  parts  of  the  mechanism  are 
liable  to  transmit  shock  to  the  gearing. 

3.  Easing  off  the  points  of  the  tooth.  As  was  suggested  to 
the  writer  a  short  time  ago  by  Mr.  Fellows,  of  the  Fellows 
Gear   Shaper   Co.,   this    matter   of    Impact   affects   gear   tooth 

"  design  in  another  way.  There  has  always  been  a  sort  of  super- 
stition that  the  points  of  the  tooth  should  be  eased  off  to 
make  the  action  smoother.  This  is  done,  of  course,  in 
standard  involute  gears,  though  for  another  reason,  that  of 
avoiding  interference  with  the  flanks  of  the  pinions.  It  can 
now  be  seen  that  there  is  a  solid  basis  for  this  practice  in  all 
cases  where  gears  are  to  run  at  such  speeds  that  severe  impact 
is  liable  to  take  place.  Referring  to  Fig.  2,  teeth  A  and  B  are 
taking  up  the  load  very  suddenly,  owing  to  the  fact  that  they 
are  out  of  step,  due  to  the  deflection  of  the  other  teeth 
momentarily  carrying  the  load.  Easing  away  the  points  of 
A  and  B  would  mitigate  this  sudden  reception  of  the  load, 
allowing  the  inevitable  deflection  to  take  place  more  slowly, 
with  a  consequent  gain  in  the  strength  of  the  gear  at  high 
speeds.  It  would  have  a  similar  effect  in  minimizing  impact 
due  to  inaccuracy  of  outline. 

This  modification  of  the  outline  of  the  tooth  should  be  very 
slight,  and  extend  but  a  short  distance,  so  that,  when  the 
load  is  entirely  transferred,  the  "doctored"  portion  of  the 
curve  will  be  passed,  and  the  true  involute  or  cycloidal  por- 
tion begun. 

•     *     • 

The  question  of  aerial  navigation  is  coming  so  much  to  the 
front  that,  while  it  is  as  yet  only  in  its  first  experimental 
stage,  any  engineering  review  would  be  incomplete  without  a 
reference  to  what  has  been  done  in  this  territory  of  human 
achievement.  Various  European  governments  have  already 
experimented  with  steerable  airships  for  military  purposes, 
and  our  own  government  has  made  an  appropriation  for  the 
same  purpose.  A  German  steerable  airship,  according  to  a 
recent  statement  in  the  Berliner  Tageblatt,  was  constructed 
in  perfect  secrecy,  and  has  performed,  with  satisfactory 
results,  a  first  four-hour  trial  run.  The  airship  navigated  at 
a  height  of  about  one  mile  with  a  speed  of  from  28  to  31 
miles  an  hour,  and  showed  a  remarkable  stability.  The  plat- 
form under  the  supporting  balloon,  which  latter  is  of  tTie 
spindle  shape,  affords  accommodation  for  six  persons  and  can 
be  armed  by  automatic  guns.  Remarkable  feats  have  also 
been  accomplished  by  ordinary  balloons.  The  results  obtained 
from  the  international  contest  at  St.  Louis  are  well-known, 
but  even  more  interesting  feats  have  been  accomplished  on 
the  other  side  of  the  ocean.  The  Daily  Graphic  of  London 
financed  a  balloon  ex|iedition  which  recently  left  London 
with  the  hope  of  securing  the  world's  record  for  long  distance 
balloon  traveling,  which  consists  of  a  travel  of  1.193  miles, 
from  Paris  to  Russia.  The  Daily  Graphic  balloon  did  not 
accomplish  this  object,  but  Its  passage  over  the  sea  Is  of 
interest  as  being  the  longest  over-sea  balloon  voyage  under- 
taken. The  balloon  crossed  the  North  Sea,  then  moved 
across  Northern  Denmark  and  over  the  Cattegat,  until  the 
descent  was  finally  made  in  Sweden  after  a  distance  of  about 
1,000  miles  entirely  over  the  sea  had  been  covered.  The 
lialloon.  it  Is  stated,  was  the  largest  that  has  ever  been  manu- 
factured, having  a  capacity  of  108.000  cubic  feet.  The  car 
was  so  constructed  that  If  it  dropped  into  the  sea,  It  would 
be  capable  of  keeping  afloat. 


'Tis  a  shifting  belt  that  has  no  crowned  pulley. 
A  belt-shifter  that  sticks,  and  tho  man  who  does  not  as  ha 
Is  told  shall  be  "cussed." 
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DECEMBER  MEETING  OF  THE  A.  S.  M.  B. 
The  New  York  meeting  of  the  American  Society  of  Mechani- 
cal Engineers,  held  in  December  of  each  year,  was  a  notable 
event  this  year,  inasmuch  as  it  was  the  first  general  meeting 
of  the  society  held  in  the  new  Engineering  Societies  Building. 
This  magnificent  structure  was  dedicated  last  April  16  and  17 
(see  the  May,  1907,  issue),  but  the  spring  meeting  of  the 
A.  S.  M.  B.  always  being  held  outside  of  New  York  City  had 
prevented  many  of  the  members  seeing  the  new  building  until 
the  regular  December  meeting.  That  its  spacious  assembly 
rooms,  splendid  auditorium,  fine  library  and  many  other  care- 
fully planned  features  were  generally  appreciated,  there  can 
be  no  doubt.  Many  were  the  expressions  of  pleasure  in  regard 
to  the  new  society  house  and  the  manner  in  which  the  meet- 
ings were  carried  on. 

Following  is  a  list  of  papers  presented  and  their  authors: 
The  Mechanical  Engineers  and  the  Function  of  the  Engi- 
neering Society  (presidential  address) .  .Prof.  F.  R.  Hutton 
The  Rational  Utilization  of  Low-Grade  Fuels  in  Gas  Pro- 
ducers    F.  B.  Junge 

Duty  Test  on  Gas  Power  Plant J.  R.  Bibbins 

Control  of  Internal  Combustion  in  Gas  Engines, 

Prof.  C.  E.  Lucke 

Evolution  of  the  Internal  Combustion  Engine S.  A.  Reeve 

Industrial  Education W.  B.  Russell 

The   Foundry    Department  and   the   Department  of   Engi- 
neering Design W.  A.  Bole 

Molding  Sand A.  E.  Outerbridge 

Power  Service  in  the  Foundry A.  D.  Williams 

Foundry  for  Bench  Work W.  J.  Keep  and  Emmet  Dwyer 

A  Volumetric  Study  of  Cast  Iron H.   M.  Lane 

Specifications    for    Iron,    Coke,    and    Method    of    Testing 

Output   Dr.  R.  Moldenke 

Foundry  Cupola  and  Iron  Mixtures W.  J.  Keep 

Foundry  Blower  Practice W.  B,  Snow 

Patterns  for  Repetition  Work B,  H.  Berry 

Some  Limitations  of  Molding  Machines B.  H.  Mumford 

The  Specific  Heat  of  Superheated  Steam. .  .Prof.  C.  C.  Thomas 
Engine    Design    Adapted     for    the    Use    of    Superheated 

Steam Max  E.  R.  Toltz 

Power  Transmission  by  Friction  Driving.  .Prof.  W.  F.  M.  Goss 
Cylinder  Port  Velocities Prof.  J.  H.  Wallace 

The  fact  that  both  the.  main  auditorium  and  smaller  assem- 
bly rooms  were  available  for  the  meetings  of  the  society  per- 
mitted the  papers  to  be  discussed  simultaneously.  The  papers 
were  read  in  the  main  auditorium  and  the  discussions  of 
some,  which  were  very  lengthy,  continued  during  the  follow- 
ing sessions  in  the  smaller  assembly  rooms,  thus  permitting 
full  discussion  by  all  who  wished  to  take  part. 

On  Wednesday  afternoon  between  300  and  400  of  the  mem- 
bers and  guests  crossed  the  North  River  on  the  Lackawanna 
ferry  to  the  Lackawanna  Railroad  terminal  station,  and  there 
met  Mr.  Chas.  M.  Jacobs,  chief  engineer  of  the  Hudson  Com- 
panies, who  escorted  the  party  on  a  tour  of  inspection  through 
tjie  tunnel.  The  route  followed  the  North  River  shore  from 
the  Lackawanna  Railroad  terminal  to  15th  St.,  Jersey  City, 
where  the  tunnel  first  built  crosses  the  river.  The  party 
emerged  from  the  tunnel  at  Morton  and  Hudson  Sts.,  New 
York.  The  tunnel  trip  was  a  novel  and  interesting  experi- 
ence to  the  engineers  and  their  friends,  and  nearly  all  thought 
it  well  worth  the  fatigue  incident  to  the  rough  walking.  It 
is  expected  that  trains  will  be  running  in  a  few  weeks. 

The  symposiums  on  foundry  work  and  power  development 
included  the  bulk  of  the  papers  presented,  the  papers  by  Mr. 
Russell:  Industrial  Education,  and  by  Prof.  Goss:  Power  Trans- 
mission by  Friction  Driving,  being  the  exceptions.  Mr.  Rus- 
sell's paper  provoked  considerable  discussion,  which  is  an 
indication  of  the  interest  in  this  present  vital  subject. 

This  meeting  was  the  first  in  recent  years  in  which  all  func- 
tions incident  to  the  meeting,  except  excursions,  were  held  in 
the  Society  house,  including  the  reception  and  ball.  This  lat- 
ter event  for  several  years  heretofore  has  been  held  at 
Sherry's. 

There  was  a  large  registration  of  members  and  guests,  the 
-total  number  of  members  registered  being  699;  and  of 
-guests.  613. 

The  following  officers  were  elected:  President.  M.  L.  Hol- 
man;  vice-presidents.  L.  P.  Breckenridge,  Arthur  West.  Fred  J. 
Miller;  managers,  Wm.  L.  Abbott,  Henry  G.  Stott,  Alexander 
vC.  Humphreys;   treasurer,  Wm.  H.  Wiley. 


M.  L.  HOLMAN,  PRESIDENT  A.  S.  M.  E. 

Minard  LaFever  Holman,  the  newly  elected  president  of  the 
American  Society  of  Mechanical  Engineers,  was  born  in 
Maine  in  1852.  His  father  was  Col.  Holman  of  the  United 
States  supervising  architect's  department.  Col.  Holman  moved 
his  family  from  Maine  to  St.  Louis  in  1860,  and  the  subject 
of  this  sketch  has  lived  in  that  city  ever  since.  He  graduated 
from  Washington  University  of  St.  Louis  in  1874  with  the 
degree  of  Civil  Engineer,  and  the  University  has  since  con- 
ferred on  him  the  honorary  degree  of  Master  of  Arts.  For 
some  time  'after  his  graduation  Mr.  Holman  was  connected 
with  the  supervising  architect's  department.  He  left  that 
position  to  connect  himself  with  the  St.  Louis  Water  Depart- 
ment under  the  late  Thomas  J.  Whitman.  After  serving  sev- 
eral years  as  principal  assistant  engineer  under  Mr.  Whitman, 


M.  L.  Holman. 

he  was  appointed  Water  Commissioner  of  St.  Louis  in  1887. 
This  office  he  held  for  three  terms  of  four  years  each,  making 
twelve  years  in  all.  Under  his  efficient,  supervision  the  St. 
Louis  water  worlvs  was  almost  entirely  rebuilt,  and  experi- 
ments were  inaugurated  which  resulted  in  a  satisfactory  clari- 
fication of  the  Mississippi  River  water,  making  it  available 
for  general  city  use. 

After  leaving  the  water  department,  Mr.  Holman  was  for 
over  four  years  the  general  superintendent  of  the  Missouri 
Edison  Electric  Co.,  and  for  the  last  four  years  he  has  devoted 
his  entire  time  to  consulting  work,  having  formed  a  partner- 
ship for  this  purpose  with  Mr.  John  A.  Laird,  member  of  the 
American  Society  of  Mechanical  Engineers,  under  the  firm 
name  of  Holman  &  Laird.  Mr.  Holman  has  made  a  specialty 
of  water  works  and  power  plants  and  has  served  on  some 
important  commissions,  notably  the  one  for  designing  new 
water  works  for  Omaha.  He  was  chairman  of  that  commit- 
tee, and  he  is  now  a  member  of  the  committee  for  apprais- 
ing the  property  of  the  Denver  Water  Co.,  representing  the 
city  of  Denver  on  the  commission.  Besides  being  a  member 
of  the  A.  S.  M.  B.,  Mr.  Holman  is  a  member  of  the  American 
Society  of  Civil  Engineers,  American  Institute  of  Electrical 
Engineers,  St.  Louis  Engineers'  Club,  St.  Louis  Academy  of 
Science,  and  is  an  honorary  member  of  the  American  Water 

Works  Association. 

*     *     * 

A  contributor  to  the  Practical  Engineer  states  that  it  is 
possible  to  harden  copper  on  its  surface.  This  is  accom- 
plished by  heating  the  copper,  which  is  filed  up  clean  before 
the  process,  to  a  bright  red  heat  throughout  its  mass,  and 
then  plunging  it  into  a  pot  of  pure  melted  tin.  The  copper 
should  remain  in  the  tin  until  its  heat  is  the  same  as  that  of 
the  melted  tin.  The  tin  should  be  well  covered  with  ground 
charcoal  to  prevent  oxidation  to  any  great  extent.  Proceed- 
ing in  this  way.  the  surface  of  the  copper  will  be  even  harder 
than  that  of  unhardened  tool  steel,  and  the  hardness  will  pene- 
trate to  some  depth.  The  tin  alloys  with  the  surface  ot  the 
copper  to  cause  hardness. 


JaiuKirv,   190S. 


MACHINERY. 


283 


GEAR-CUTTING  MACHINERY.— 1. 


METHODS  OP  CUTTING  GEAR  TEETH. 
RALPH  E.  FLANDERS." 

There  is  no  form  of  machine  tool  which  has  called  for  more 
Ingenuity  In  design  than  the  gear-cutting  machine.  The 
methods  by  which  gears  may  be  cut  are  so  numerous,  the  re- 
quirements are  so  varied,  the  possible  application  of  ingenious 
geometrical  principles  through  the  mechanism  used  are  so 
nearly  limitless,  that  a  wonderful  variety  in  design  and  con- 
struction has  been  evolved,  affording  a  field  of  study  which  is 
unparalleled    in    its    interest   to   the    machine    designer. 

The  earliest  form  of  gear-cutting  machinery  to  attain  any- 
thing like  its  present  state  of  development  was  the  automatic 
spur  gear  machine  using  a  milled  cutter  to  shape  the  tooth. 
Later,  came  a  period  in  which  various  forms  of  bevel  gear 
cutting  machinery  were  evolved,  the  demand  being  stimulated 
by  the  necessities  of  the  chainless  bicycle  business.  More  re- 
cently, the  requirements  of  the  automobile  have  resulted  in 
another  period  of  inventive  activity,  which  has  resulted  in 
the  development  of  new  machines  and  processes  for  gears  of 
all  kinds,  though  the  bulk  of  the  attention  has  been  given  to 
the  spur  and  bevel  forms. 

In  the  following  pages  we  have  attempted  to  cover  the 
whole  field  of  gear  cutting,  representing,  so  tar  as  possible, 


\  5  / —  FORMED  MILLING  CUTTER  -^         ^    i^Jl   \^^ 

J/aWi//it-(7/,.V.  T. 
Pig-  1-    The  Formed  Tool  Principle  of  Action  as  exemplified  by  the  Shaper 
Tool  and  the  Milling  Cutter. 

every  machine  and  process  which  has  come  into  commercial 
use,  including  at  the  same  time  some  which  have  been  built 
and  used  successfully,  but  which  have  not  been,  for  one  reason 
or  another,  placed  on  the  market.  Some  of  these  machines  are 
old,  some  of  them  new,  some  of  them  simple,  some  of  them 
complicated.  Some  of  them  are  used  for  the  finest  kind  of 
work,  such  as  is  required  in  watch  and  instrument  gearing, 
while  one  of  them  will  cut  teeth  in  a  gear  up  to  40  feet  in  di- 
ameter. The  reader  will  see,  as  we  proceed,  that  all  these 
widely  varying  tools  may  be  brought  into  a  definite  classifica- 
tion which  links  them  all  into  one  large  family — the  old  and 
new,  simple  and  complicated,  large  and  small— by  character- 
istics which  are  common  to  the  different  groups. 

The  Classiflcation  of  Gear-cutting  Machinery. 
Gear-cutting  machinery  may  be  classified,  first,  according  to 
Its  product.  There  are  four  main  divisions  in  this  classiflca- 
tion, separating  from  each  other  the  machines  designed  for 
cutting  spur,  siiiral,  bevel  and  worm  gearing,  respectively.  The 
cutting  of  internal  gears  and  racks  is  analogous  to  the  cut- 
ting of  spur  gears,  and  is  Included  with  it.  Twisted  or  her- 
ringbone gears  having  parallel  axes  are  in  general  cut  In  the 
same  way  as  spiral  gears,  though,  as  gears,  they  belong  to  a 
different  class.  Some  machines  are  so  designed  as  to  lie  capa- 
ble of  cutting  more  tlian  one  form  of  gear.  I)ut  it  is  only  done 
by  making  certain  adjustments  or  using  certain  attacliments 
•  AgBoclate  Editor  of  Machineht. 


wliirli,  for  I  be  lime  lieiug,  convert  them  into  machines  of  other 
types.  The  best  examiile  of  a  machine  which  covers  all  the 
divisions  of  this  classiflcation  Is  the  universal  miller,  which 
may  be  arranged  to  cut  the  teeth  in  any  one  of  the  four  forms 
mentioned. 

The  second  classification  of  gear-cutting  machinery  depends 
on  the  principle  of  action  involved.  The  five  methods  we  will 
consider  are — the  formed  tool,  templet,  odontographic,  describ- 
ing-generating, and  molding-generating  methods.     This  classi- 
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ig.'2.    The  Templet  Principle,  as  arranged  to  be  applied  to  the  Shaper. 

fication  relates  particularly  to  the  way  In  which  the  tool  is 
held  and  guided  with  reference  to  the  work,  to  produce  the 
desired  form  for  the  tooth  surfaces. 

The  third  method  of  classification  relates  to  the  nature  of 
the  operation.  The  tour  operations  we  will  consider  are- 
forming  the  looth  by  Impression,  by  planing  or  shaping,  by 
milling,  and  by  grinding  or  abrasion. 

In  studying  the  various  combinations  possible  In  these 
three  different  classifications,  It  will  be  simplest  to  first  con- 
sider the  matter  of  cutting  the  teeth  of  spur  gearing,  investi- 
gating the  principle  of  action  Involved,  and  the  nature  of 
the  operation  performed,  in  the  different  methods.  From  that 
we  will  be  able  to  proceed  to  the  application  of  these  prin- 
ciples and  operations  to  the  other  forms  of  gearing,  like  the 
spur,   bevel   and  worm. 

Five  Principles  of  Action. 
The  Formed  Tool  Principle:     This,  the  simplest  and  most 
obvious  way  of  forming  a  gear  tooth,  is  illustrated  in  Fig.  1. 
The  gear  to  be  cut  is  held  firmly  on  a  work  arbor  which,  in 


SHAPER  TABLE 

Fig.  3.    The  Odontographic  Principle,  which  approximately  outlines  the 
Tootii  Form  by  Mechanical  Moans. 

turn,  is  firmly  supported  In  the  machine,  in  such  a  way  that  It 
can  be  indexed  (or  rotated  through  an  angular  distance  corre- 
sponding to  one  tooth)  from  time  to  time  as  occasion  requires. 
In  the  upjier  part  of  the  cut  is  siiown  a  pinner  or  slinper  tool- 
post,  carrying  a  formed  tool  having  outlines  accurately  cor- 
responding to  the  sliape  of  a  space  between  two  of  tlie  teeth 
It  is   desired   to   form.     It   Is   evident   that   this   formed   tool. 
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when  mounted  in  the  tool-post  of  the  planer  or  shaper,  may 
be  fed  down  into  the  work  to  the  proper  depth,  in  which  case, 
being  set  centrally,  it  will  reproduce  its  outline  in  the  work. 
The  work  may  then  be  indexed,  and  the  operation  repeated 
to  form  another  tooth  space.  With  the  work  indexed  in  the 
direction  shown  in  the  cut,  four  tooth  spaces,  or  three  com- 
plete teeth  have  been  formed.  A  formed  milling  cutter  may 
be  used  instead  of  the  planer  or  shaper  tool.     This  is  shown 
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DIRECTION  OF  FEED  OF  SHAPER  TABLE 


Fig.  4.    The  Deecribing-GeneratiDg  Process,  by  which  the  Point  of  the  Tool 
is  constrained  to  foUow  the  Desired  Outline. 

at  work  on  the  under  side  of  the  blank.  It  reproduces  its 
outline  in  the  work  in  the  same  way  as  does  the  planer  tool, 
being  rotated  in  the  direction  indicated,  and  fed  through  the 
work  at  the  same  time. 

The  Templet  Principle:  This  method  of  cutting  gears  is 
shown  in  Fig.  2.  As  in  the  previous  case,  the  work  is  held 
ou  the  table  of  the  shaper.  A  templet  holder  is  also  mounted 
on  the  shaper  table,  carrying  a  templet,  having  a  surface 
formed  to  the  exact  outline  desired  for  the  finished  tooth.  The 
tool  block  is  disconnected  from  the  feed  screw,  and  weighted 


Fig.  5.  The  Molding-Generating 
Principle  applied  to  Rolling  the 
Proper  Form  in  a  Plastic  Blank. 
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Fig.  6.  The  Same  Principle  em- 
ploying a  Cutter  having  a  Shaping 
Action,  cutting  Teeth  in  a  Solid 
Blank. 


so  that  it  falls  of  its  own  accord.  To  its  side  is  clamped  the 
guide  shown,  which  bears  on  the  templet.  As  the  table  of  the 
shaper  is  fed  to  the  right,  it  will  be  seen  that  the  curved  sur- 
face of  the  templet  will  raise  the  guide,  the  tool  block  and  the 
tool,  in  such  a  fashion  that  the  desired  outline  will  be  re- 
produced on  the  gear  tooth.  The  upper  surfaces  of  teeth  o,  6, 
c  and  d  have  been  formed  in  turn  In  this  way,  the  work  being 
indexed  for  this  purpose  as  in  the  previous  case.     With  the 


primitive  arrangement  shown,  it  will  be  necessary  to  reverse 
the  work  in  the  arbor  to  form  the  other  side  of  the  teeth. 
Teeth  d  and  e  had  their  faces  finished  in  this  way,  tooth  d 
being  thus  completely  formed.  It  will  be  seen  that  obtaining 
accurate  teeth  by  this  method  requires — first,  an  accurate 
templet;  second,  accurate  setting  of  the  templet  and  tool  in 
proper  relation  to  each  other;  and  third,  a  bearing  surface 
on  the  guide  of  exactly  the  same  shape  as  the  cutting  edge  of 
the  tool.  As  shown,  the  gear  to  be  cut  has  had  the  tooth  spaces 
roughed  out  to  shape,  so  that  the  finishing  operation  removes 
a   comparatively    small   amount   of   metal. 

The  Odontographic  Principle:  In  shaping  teeth  by  the  odon- 
tographic  principle,  the  tool  is  guided  in  some  way  by  suit- 
able mechanism,  to  closely  approximate  the  desired  tooth  out- 
line by  means  of  circular  arcs,  or  other  easily  obtained  curves. 
A  simple  example  is  shown  in  Fig.  3.  The  gear  to  be  cut  is 
held  and  indexed  as  in  the  two  previous  cases.  The  blank  has 
had  the  teeth  roughed  out  as  in  the  previous  case.  The  gear 
to  be  cut  has  involute  teeth.  With  teeth  of  this  form,  in 
most  cases  a  circular  arc  may  be  found  which  will  more  or 
less  closely  approximate  the  true  outline.  Such  a  circular  arc 
is  shown  at  x  y,  with  its  center  at  o.  The  radius  tool  holder 
shown  has  its  center  at  o  to  agree  with  that  of  arc  x  y.     The 
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Figs.  7,  8,  9  and  10.    The  Four  Methods  of  Operation,  as  applied  to  the 
Molding-Generating  Principle  of  Action. 

cutting  point  of  the  tool  used  is  located  on  arc  x  y.  It  will  be 
seen  from  this,  that  when  the  radius  tool  is  fed  from  position 
T,  to  Tj  by  the  feed  worm,  its  point  will  follow  the  desired  arc 
and  cut  the  desired  outline  for  the  tooth.  By  this  means,  the 
upper  surface  of  tooth  a  is  formed.  The  same  surfaces  of 
teeth  6,  c  and  d  have  previously  been  cut,  as  well  as  the  oppo- 
site faces  of  d  and  e,  tooth  d  being  completed.  To  cut  the 
opposite  faces,  the  work  may  be  reversed  on  the  arbor. 

The  Describing-Generating  Principle:  This  principle  is 
shown  in  Fig.  4,  applied  to  the  shaping  of  Involute  teeth.  The 
cutting  of  involute  teeth  only  has  been  hitherto  shown  in 
these  examples,  owing  to  the  fact  that  in  other  cases,  as  in 
this,  it  lends  Itself  most  readily  to  the  purposes  of  illustration. 
The  Involute,  as  is  well  known,  is  the  curve  formed  by  a 
point  in  a  cord  which  is  being  unwrapped  from  the  periphery 
of  a  circle.  In  the  cut,  the  dotted  line  xy  shows  an  Involute 
generated  in  this  fashion  from  the  base  circle  shown.  This 
base  circle  is  formed  by  the  periphery  of  the  rolling  disk, 
which  is  firmly  connected  with  the  gear  to  be  cut  through 
the  work  arbor  on  which  both  are  mounted.  Unlike  the  pre- 
vious cases  considered,  the  work  arbor  in  this  case  is  free  to 
revolve  on  centers  without  being  restrained  by  an  indexing 
mechanism;  as  In  previous  cases,  the  blank  has  had  the  teeth 
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rouglied  out.  Tlu>  tool  usod  is  a  sliaiici-,  as  before.  To  some 
fixed  part  of  the  machine  is  clumped  the  tape  holder  shown. 
This  has  fastened  to  it  two  thin  llexlble  metallic  tapes,  if,  and 
M.  the  former  stretched  between  screw  S,  on  the  tape  holder 
and  the  corresponding  screw  on  the  rolling  disk,  while  the 
latler  is  similarly  stretched  between  screws  Sj  and  Sj.  By 
this  nuans,  it  will  be  seen  that  when  the  shaper  table  Is  fed 
In  tlu'  direction  indicated,  the  unwinding  of  M^  and  the  wind- 
ing of  if,  will  positively  roll  the  dislv  and  the  worlv  with  it. 
If  now,  a  tool  be  placed  in  the  tool  block  of  tlie  shaper,  having 
a  cutting  point  set  at  the  same  height  as  the  middle  thick- 


Fig.  11.    The  Pederson  Formed  Tool  Gear  Shaping  Machine. 

ness  of  the  steel  tapes,  and  If  the  table  be  fed  as  shown,  the 
mechanism  will  constrain  the  tool  point  to  cut  an  involute  on 
the  side  of  the  tooth  of  the  gear  blank.  When  the  tooth  is  at 
c,  the  tool  will  be  at  T,;  when  the  tooth  is  at  6,  the  tool,  at 
Th,  will  have  cut  down  about  half  the  length  of  the  face,  as 
shown;  when  the  tooth  is  at  a,  Its  outline  will  have  been  com- 
pleted on  that  side  by  the  tool,  at  T^.  The  way  in  which  the 
Involute  is  generated  will  be  easily  understood,  when  it  is 
seen  that  the  cutting  point  of  the  tool  always  coincides  with 
a  given  point  y  in  tape  M,.,  so  that  the  same  involute  as  is 
generated  by  this  point  in  the  unwinding  tape  is  reproduced  by 
the  tool  point.  The  device  is  incomplete,  as  shown,  in  that 
no  provision  is  made  for  indexing.  In  this  case  the  gear  to 
be  cut  and  the  rolling  disk  have  to  be  Indexed  with  relation 
to  each  other,  so  as  to  present  the  different  teeth  properly  for 
the  tool  to  act  upon  them.     At  d  Is  shown  a  completed  tooth. 

The  Molding-Generating  Principle:  This  method  of  making 
gears  depends  on  the  fact  that  in  a  set  of  interchangeable 
gtaring  a  gear  formed  correctly  to  run  with  one  of  the  series 
will  run  with  all  of  the  series.  The  molding  process  consists 
in  using  a  completed  gear  tooth  or  gear,  of  proper  shape,  to 
from  the  others.  Two  examples  of  this  are  shown  in  Figs.  5 
and  6.  The  first  case  supposes  a  forming  gear,  as  shown,  of 
correct  shape.  The  blank  to  be  formed  is  made  of  some  plastic 
material  like  wax  or  clay.  The  blank  and  the  forming  gear 
are  mounted  on  arbors  at  the  proper  distance  apart,  and  re- 
lated together  at  the  proper  speed  ratio.  The  teeth  of  the 
forming  gear,  pressing  into  the  plastic  blank,  will  form  spaces 
and  press  out  teeth  of  tlie  correct  shape  to  mesh  with  itself,  or 
with  any  other  gear  of  the  same  Interchangeable  series. 

In  Fig.  6  the  blank  is  of  metal  or  other  non-plastic  material, 
and  the  forming  gear  is  replaced  with  a  forming  cutter,  having 
sharp  edges  of  exactly  the  same  outline.  The  blank,  which  in 
this  case  is  of  the  full  outside  diameter  of  the  gear  into  which 
it  is  to  be  made,  is  rotated  with  the  cutter,  as  in  Fig.  5.  The 
cutter  is  reciprocated  in"  the  direction  of  its  axis  so  as  to  take 
a  series  of  cuts,  to  form  the  tooth  spares  as  the  rotation  takes 
Iiliico,     The  principle  is  identical   wllli   tliat   shown   in  Fig.  5. 


Of  course,  the  cutler  has  to  be  fed  directly  in   to  the  proper 
depth  to  start  with,  before  the  rotating  commences. 

Pour  Melhoda  of  Operation. 

In  classifying  gear-cutting  methods  by  the  operations  in- 
volved, we  will  take  for  the  purpose  of  illustration  the  molding- 
geneiating  method  as  applied  to  the  spur  gear.  Later  on  we 
will  see  how  the  same  operations  are  applied  to  the  cutting 
of  other  forms  of  gears,  by  other  methods.  In  the  four  cases 
shown  In  li'igs.  7  to  10,  the  molding-generating  is  done  by  a 
rack  working  in  a  gear,  not  by  one  gear  working  in  another, 
as  in  Figs.  5  and  6. 

By  Impression:  Fig.  5  is  an  example  of  this  kind,  the  teeth 
in  the  plastic  blank  being  formed  by  the  impression  made  by 
them  on  the  forming  gear.  In  Fig.  7  the  same  thing  is  shown, 
except  that  the  forming  member  is  a  rack  which  has  shaped 
the  periphery  of  the  gear  with  which  it  meshes  Into  correct 
teeth,  as  shown. 

By  Shaping  or  Planing:  In  Fig.  8  but  one  tooth  space  of 
the  gear  is  formed  at  a  time,  and  instead  of  using  a  rack  to 
do  the  forming,  a  tool  Ty  may  be  used  having  an  outline  the 
shape  of  a  rack  tooth."  This  is  fed  along  horizontally,  and 
the  gear  to  be  cut  is  rotated  in  unison  with  it,  the  same  way 
as  in  Fig.  7.  If  tool  Ti  is  given  a  cutting  movement  in  a 
shaper,  the  spaces  formed  will  be  of  exactly  the  right  shape 
and  identical  with  those  formed  in  the  previous  case.  Each  of 
the  spaces  will  have  to  be  formed  in  the  same  way  one  after 
another,  the  work  being  indexed  with  reference  to  the  imag- 
inary rack,  to  bring  the  tool  into  the  proper  position  for  each 
of  them.  Instead  of  forming  both  sides  of  a  space  at  one 
operation,  as  with  tool  T„  a  single  side  tool  T.  may  be  used, 
corresponding  with  one  side  only  of  the  rack.  In  this  case  one 
side  only  of  each  tooth  is  finished,  so  the  tool  or  the  work 
has  to  be  reversed,  after  which  the  other  sides  are  completed. 

By  Milling:  Instead  of  using  a  planer  or  shaper  tool  to 
match  the  side  of  the  imaginary  rack  tooth,  a  milling  cutter 
may  be  used,  as  shown  in  Fig.  9.  In  this  case  the  gear  is 
rotated,  and  the  milling  cutter  advanced  to  agree  with  the 
advance  of  the  imaginary  rack.  The  cutting  face  of  the  cutter 
must  of  course  be  formed  on  a  plane  surface,  as  shown.  This  I 
arrangement  presents  some  difficulties  when  the  gear  to  be 
cut  has  a  wide  face,  since  the  circular  cutter  will  cut  deeper 
into   the   tooth   space  at  the   center  than   it   will   toward   the 


Fig.  12.    Rear  View  of  the  Pederaon  Machine. 

edges.  This  deepening  of  the  tooth  space  at  the  center  does 
not  affect  the  acting  tooth  surface,  and  so  is  harmless  (except 
liossibly  in  the  case  of  the  generation  of  pinions  having  a 
small  number  of  teeth,  and  involute  outlines  of  low  pressure 
angle,  in  which  case  the  trouble  due  to  Interference  Is  aggra- 
vated). The  larger  the  diameter  of  the  cutter  as  compared 
with  the  face  of  the  gear,  the  less  is  the  trouble  on  this  score. 
By  Qrinding  or  Abrasion:  In  Fig.  10,  the  milling  cutter  ot 
Fig.  9  has  been  replaced  by  an  oniery  wheel  ot  similar  shape, 
having  a   iilane  face  perpendicular  to  tho  axis  of  the  wlieel 
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spindle.  The  action  on  the  worlv  is  identical  with  that  in  the 
previous  case,  subject  only  to  the  limitations  of  the  grinding 
process,  such  as  the  rapid  wearing  away  of  the  material  of 
the  wheel,  involving  the  necessity  for  constantly  truing  it  up. 
Besides  this,  only  a  small  amount  of  stock  can  be  removed  in 
a  given  time,  as  compared  with  the  execution  possible  with  a 
milling  cutter.  The  process  has  the  advantage  that  it  can  be 
used  in  hardened  work. 

As  intimated,  each  of  these  various  operations  can  be  ap- 
plied to  different  kinds  of  gears,  acting  according  to  different 
principles,  though  many  of  the  possible  combinations  are  im- 
practicable. This  preliminary  discussion  of  methods,  however, 
will  serve  to  systematize  the  study  of  the  various  machin-es  il- 
lustrated and  described  in  the  following  pages,  and  will  render 
an  understanding  of  their  construction  more  easily  intelligible. 

MACHINES  FOB  FORMING  THE  TEETH  OF  SPUR  GEARS. 

As  described  in  the  previous  section,  spur  gear  teeth  may 
be  formed  in  any  one  of  five  ways— by  the  formed  tool  method, 
the  templet  method,  the  odontographic  method,  the  describing- 
generating  method,  or  the  molding-generating  method.  The 
extent  to  which  these  various  schemes  have  been  applied  in 
practical  use  varies  greatly.  The  formed  tool  method  is  at 
once  the  most  obvious  and  the  most  used  of  them  all.  The 
templet  principle  has  been  applied  to  a  limited  extent,  prin- 
cipally for  gears  of  very  large  size.  So  far  as  the  writer  is 
aware,  no  practical  application  of  the  odontographic  principle 
has  been  made  in  the  cutting  of  spur  gears.  The  only  ma- 
chine that  has  come  to  his  notice  involving  the  describing-gen- 
erating process,  was  one  invented  by  Mr.  Ambrose  Swasey. 
and  in  use  a  number  of  years  ago  in  the  shops  of  the  Pratt  & 
Whitney  Co.  This  was  not  used,  however,  for  making  gear 
teeth,  but  for  making  gear  tooth  cutters— before  the  days  of 
the  formed  cutter,  which  It  was  not  adapted  to  making.  The 
molding-generating  process  in  various  forms  has  received  a 
wide  application,  second  only  to  the  formed  tool  method. 

The  operations  available  for  the  formed  tool  method  are — 
Impression,  shaping  or  planing,  milling,  and  grinding  or  abra- 
sion. Of  these,  the  impression  process  is  obviously  unsuited 
for  practical  work.  The  shaping  or  planing,  and  the  milling 
(particularly   the   latter)    have   a   wide   range    of  application. 


Fig.  13.    Attachment  for  cutting  Gears  of  Large  Diameter  on  Cincinnati 
Milling  Machines. 

In  the  case  of  the  operation  of  grinding  or  abrasion,  but  a 
single  machine  has  ever  been  built  embodying  the  formed 
tool  principle,  so  far  as  the  writer  is  aware. 

Machines  using  Formed  Shaper  or  Planer  Tools. 
The  primitive  application  of  the  formed  tool  method  is  that 
in  which  a  gear  blank  is  mounted  on  index  centers  on  the 
planer  or  shaper  table,  and  has  its  teeth  cut  by  a  tool  having 
an  outline  corresponding  to  the  desired  tooth  space.  In  this 
operation  the  tool  Is  fed  by  hand  to  the  proper  depth  and 
withdrawn.  The  work  is  then  indexed  for  a  second  cut,  the 
tool  is  fed  down  again,  and  the  operation  is  repeated  until  the 
gear  is  finished.  This  is  shown  diagrammatically  in  the  upper 
part  of  Fig.  1.  It  is  the  simplest  method  of  cutting  a  gear 
which   has   to  be   made   immediately,   and    for   which   formed 


milling  cutters  are  not  available.  It  also  has  its  application 
in  the  case  of  gears  of  unusual  size.  Under  these  circum- 
stances, however,  the  machine  used  is  generally  a  slotter  in- 
stead of  a  planer  or  shaper.  A  formed  tool  is  fastened  in  the 
tool-post  of  the  machine,  while  the  work  is  clamped  to  the 
revolving  table.  The  indexing  is  done  by  such  means  as  may 
be  provided,  usually  a  worm  and  worm  gear  or  a  master 
wheel.*  The  Gleason  and  Newton  templet  machines  (described 
in  the  next  installment)  also  may  be,  and  doubtless  often 
are,  used  in  the  same  way. 

Figs.  11  and  12  show  a  machine  using  the  formed  tool  with 
the  shaper  method  of  action.  The  machine  is  an  interesting 
one  in  its  details,  and  it  would  require  considerable  space  to 
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Fig.  14.    Attachment  made  by  Lud-wig.  Loewe  &:  Co.  for  converting  the 
Milling  Machine  into  an  Automatic  Gear  Cutter. 

go  into  full  particulars,  so  only  a  general  description  of  it 
will  be  given.  The  mechanism  is  mounted  on  a  circular  col- 
umn. The  work  arbor  is  carried  by  a  slide,  vertically  adjust- 
able to  suit  the  diameter  of  the  work,  the  adjustment  being 
obtained  by  the  crank  handle  shown  at  the  front  of  the  col- 
umn. The  feed  and  indexing  movements  for  the  work  are 
controlled  by  cams  on  the  shaft  shown  at  the  upper  side  of 
the  work  slide,  this  cam  shaft  being  operated  by  an  adjustable 
ratchet  mechanism  from  the  driving  gear.  One  of  these  cams, 
by  suitable  lever  connections,  feeds  the  blank  slowly  down 
toward  the  cutters  until  the  proper  depth  has  been  reached, 
when  it  allows  the  springs  shown  at  the  rear  of  the  column 
to  quickly  return  it,  whereupon  the  cam  at  the  left  of  the 
shaft  operates  the  mechanism  by  which  the  work  is  indexed. 
The  feeding  cam  then  comes  into  action  again — and  so  on 
until  the  work  is  completed.  The  depth  of  the  feed  given  the 
work  slide  by  the  cam  movement  is  varied  by  altering  the 
position  of  the  contact  block  by  which  the  cam  lever  trans- 
mits the  feeding  movement  to  the  slide.  This  is  changed  by 
the  horizontal  square-head  screw  seen  at  the  extreme  top  of 
the  column.  The  indexing  is  effected  by  a  notched  dial  plate, 
operated  by  pawls  and  locking  levers  moved  by  the  cam  pre- 
viously mentioned.  The  number  of  notches  moved  at  each 
indexing  can  be  regulated  by  a  guard  covering  more  or  less 
of  the  teeth  included  in  the  stroke  of  the  indexing  pawl.  Pro- 
vision is  made  for  stopping  the  action  of  the  machine  auto- 
matically when  the  required  number  of  teeth  have  been  cut. 
The  cutter  slide  is  driven  by  a  back-geared  crank  move- 
ment, adjustable  for  length  of  stroke  and  for  various  numbers 
of  strokes  per  minute.  Two  tools  are  used,  one  cutting  on  the 
forward,  the  other  on  the  return  stroke.  These  tools,  as  may 
be  seen  from  Fig.  11,  are  mounted  in  a  rocking  holder,  which 
is  tipped  to  bring  first  one  and  then  the  other  into  action  as 
the  end  of  each  stroke  is  reached.  This  tipping  is  effected  by 
the  rocking  and  locking  cam  at  the  left  end  of  the  cutter  slide 
in  Fig.  11.  This  rocking  and  locking  cam  is  connected  with 
a  slot  cam  near  the  right-hand  end  of  the  slide,  this  latter 
being  operated  by  a  pin  near  the  crank  end  of  the  connecting-" 
rod.  As  the  connecting-rod  passes  the  center,  going  in  either 
direction,  it  operates  the  slot  cam.  which,  through  its  connec- 
tion  with   the  rocking  and   locking  cam,   brings  the   desired 


*  See  "Generating  a  Large  Index  Plate,"  by  .4.  L.  DeLeeuw,  .\ugust, 
1905.  •-  . 
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oi\f  ol  tilt'  two  liliuifs  into  ai'tidii.  'i"ln'  ono  of  these  blades 
wliioli  lins  the  heaviest  of  the  cutting  to  do  is  of  a  simple 
t'-shape.  forming  the  bottoms  and  fillets  of  the  tooth  spaces. 
The  other  one,  which  has  a  lighter  cut.  forms  tlie  curved  faces 
of  the  teeth. 

Among  the  advantages  claimed  for  this  miichine  are  extreme 
rigidit.v  of  action,  exceeding  that  of  the  ordinary  automatic 
gear  cutter,  and  very  low  first  cost.  The  cost  of  the  cutters 
Is  also  very  moderate,' being  about  one-firth  of  that  for  formed 
inilling  cutters  of  the  same  pitch.  These  cutter  blades  are 
planed  to  shape,  and  may  be  ground  on  tlie  face  without 
change  of  contour.  By  means  of  special  cutters  straddling 
tlie  teeth  of  the  gear,  provision  is  made  for  cutting  pinions  of 
few  teeth  and  considerable  under-cut.  We  are  informed  that 
the  British  rights  have  been  acquired  by  Vickers  Sons  and 
Maxim,  who  are  preparing  to  manufacture  it  on  a  large  scale.* 

Standard  Machine  Tools  and  Attachments  Using-  Formed 
Milling  Cutters. 

More  gears  are  cut  by  formed  milling  cutters  than  in  any 
other  way.  It  is  distinctly  a  commercially  successful  process. 
The  cutting   tools  are  comparatively   inexpensive,   and   retain 


down  nearer  to  tlie  bearing  surfaces  which  have  to  resist  it, 
and  gives  a  steadier  cutting  action  than  would  be  the  case  it 
the  work  were  lowered  far  enough  to  have  the  cutter  act  on 
the  top  of  the  blank.  The  indexing  is  done  simply  and  directly 
by  a  plate  with  rows  of  holes,  of  numbers  corresponding  to 
the  number  of  teeth  it  is  desired  to  cut.  This  plate  is  of  much 
greater  diameter  than  the  index  worm  of  the  regular  spiral 
head,  and  so  gives  more  accurate  results. 

An  attachment  of  a  different  kind  for  cutting  gears  in  the 
milling  machine  is  shown  in   Fig.  14.     Here  we  have  an  ar- 


Index  Drivintj  S!iaft.-Mal{e9  ono.two.or 
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Fig.  16.    Diagram  showing  the  arranflrement  of  the  Standard  Indexing 
Mechanism. 

rangement  which  is  bolted  on  the  milling  machine  table  and 
connected  with  the  dividing  head.  This  attachment  is  driven 
from  the  counter-shaft  by  a  special  belt  connection  which 
serves  to  operate  the  feed  and  indexing  of  the  work,  the 
usual  feed  connections  being  disconnected.  The  device  ren- 
ders the  milling  machine  automatic  in  all  its  actions.  The 
table  with  the  work  on  it  is  fed  forward  slowly  until  the  cut- 
ter has  passed  through  the  work  and  formed  the  tooth  space. 
The  table  and  work  are  then  rapidly  returned,  when  the 
work  is  indexed  and  again  fed  forward  as  before.  These  pro- 
cesses are  repeated  until  the  gear  is  finished.  The  milling 
machine  is  thus  made  in  effect  an  automatic  gear  cutter,  cap- 
able of  cutting  bevel  gears  and  clutches,  as  well  as  spur  gears. 
This  device  is  made  by  Ludwig,  Loewe  &  Co.,  Berlin,  Ger- 
many.* 

Semi-automatic  Machines  Using  Formed  Milling  Cutters. 

Leaving  the  special  use  of  the  standard  milling  machine 
in  this  work,  and  coming  to  milling  machines  specially  adapted 
to  cutting  gear  teeth,  we  are  met  by  a  bewildering  variety  of 
designs  of  varying  degrees  of  ingenuity  and  interest.  We  will 
first  consider  the  simpler  forms  of  these  specialized  milling 
machines,  or  "gear-cutting  piachines,"  as  we  may  better  call 
them. 

In  the  simpler  forms,  the  development  from  the  milling  ma- 
chine consists  principally  in  embodying  the  dividing  mech- 
anism as  a  part  of  the  machine,  instead  of  making  it  an  at- 


Fig    15.    Eberhardt  Bros.  Semi-automatic  Gear  Cutter  for  Small  Work. 

their  shape  until  they  are  entirely  ground  away,  which  is  only 
after  the  accomplishment  of  a  surprising  amount  of  work. 

The  simplest  way  to  use  a  formed  cutter  is  In  the  milling 
machine.  In  a  milling  machine  provided  with  an  Indexing 
head,  no  attachments  are  required  for  gears  of  moderate  size 
and  small  pitch,  and  many  thousands  of  them  are  cut  with 
this  simple  equipnitnt.  For  gears  of  larger  diameter,  though 
still  of  a  pitch  small  enough  so  as  to  be  within  the  range  of 
the  pulling  power  of  the  spindle,  the  worm-wheel  of  the  di- 
viding head  becomes  too  small  to  satisfactorily  and  accurately 
index  the  wheel.  For  such  work,  many  of  the  milling  ma- 
chine makers  provide  indexing  attachments  suitable  for  work 
of  greater  diameter  than  is  possible  otherwise.  In  Fig.  13  is 
shown  an  outfit  of  this  kind  built  by  the  Cincinnati  Milling 
Machine  Co.,  Cincinnati,  Ohio.  The  head-  and  foot-stock  are 
mounted  on  elevating  blocks  which  make  it  possible  for  them 
to  swing  work  of  a  larger  diameter.  When  working  on 
large  diameters,  the  table  is  raised  and  the  cut  taken  on  the 
under  side  of  the  work.     This  brings  the  thrust  due  to  the  cut 

•  Information  concomInK  the  Aincrlcnn  rlRlits  for  thi.i  machine, 
mny  be  obtained  from  Mr.  H.  .\.  KMIott,  wllli  AU'rod  II.  Scluitte, 
I'lirncr  of  Cedar  and  Wi'st  SIi'ccIm,   New  York. 


No  Bearing — 
Holdine-down  Gib 


Elevation  of  Center  of  Cutter  above  Bearing 


Width  of  Guiding  Surface 
—Width  of  Beating  Surface 


'  Muftiincry,  .\T  F. 

Fig.  17.    Cross-section  through  Cutter  Slide  of  Typical  Oear  Cutter,  Illus- 
trating Certain  Principles  relating  to  Accuracy  and  Cutting  Power. 

tachment.  The  feed  may  be  operated  by  hand,  or  it  may  be 
connected  by  belt  or  gearing  with  the  spindle,  so  as  to  be 
driven  positively.  In  the  latter  case,  an  automatic  stop  Is 
provided  for  throwing  the  feed  out  when  the  cut  la  completed. 
In  the  automatic  form  of  machine  the  Indexing  mechanism, 
as  well,  is  operated  by  power,  as  is  also  the  quick  return  of  the 
feed;   and  the  movements  are  made  dependent  on  each  other 

Iiidi-xlnir  1111(1  I'Vpd  .\ttai'limoiit  for 
111II7.    Issiii'   of    Machi.nkuv. 


•See  artlelo  cndtlpd  ".Viilnninlli 
111.'   Milling  Machine"   h\    llii'  .1  iin.', 
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in  such  a  way  that  the  machine  of  itself  feeds  the  cutter 
through  the  work,  returns  it  when  the  cut  has  been  completed, 
indexes  the  work,  and  repeats  the  cycle  until  the  job  is  fin- 
ished. 

An  example  of  the  semi-automatic  form  of  the  machine, 
made  by  Eberhardt  Bros.  Machine  Co.,  Newark,  N.  J.,  is 
shown  in  Fig.  15.  The  mechanism  Is  quite  simple  and  may  be 
readily  understood  from  the  cut.  The  spindle  is  carried  on  a 
slide  which  may  be  adjusted  at  an  angle  for  cutting  bevel 
gears,  though  it  is  shown  in  the  cut  down  in  a  horizontal  posi- 
tion as  required  for  cutting  spur  gears.  An  automatic  feed  is 
provided  for  the  spindle  slide,  connected  with  the  cutter  spin- 


Fig.  18.    The  Dwight  Slate  Cam  Actuated  Automatic  Gear  Cutter. 

die  by  spiral  gears  and  change  gears,  which  may  be  set  to 
give  the  desired  rate.  An  automatic  stop  is  provided  for 
throwing  out  the  power  feed  when  the  required  length  of  cut 
has  been  taken.  The  slide  then  has  to  be  run  back  by  hand 
and  the  work  indexed  by  hand,  when  the  automatic  feed  is 
again  thrown  out.  The  work  spindle  is  carried  on  a  slide 
gibbed  to  the  face  of  the  column  of  the  machine.  This  slide 
carries  the  indexing  mechanism  also,  and  an  over-hanging 
arm  for  supporting  the  outer  end  of  the  work  arbor.  The 
indexing  mechanism  is  of  the  same  type  as  that  illustrated  in 
Fig.  16  and  described  later.  Such  tools  are  adapted  to  manu- 
facturing in  small  quantities  where  unskilled  labor  is  em- 
ployed. The  machines  are  inexpensive,  and  the  operating  skill 
required  is  of  a  comparatively   low   order. 

Machines  of  similarly  simple  action,  but  for  larger  work, 
have  been  built  from  time  to  time  by  builders  of  special  ma- 
chinery as  required  by  their  customers.*  These  machines 
may  be  handled  by  comparatively  inexpensive  labor,  are  fur- 
nished at  a  low  first  cost,  and  are  very  substantial  in  con- 
struction. 

Automatic  Machines  using  Formed  Milling-  Cutters -General 
Principles  of  Design. 
The  fact  that  we  illustrate  twenty-five  automatic  cutting 
gear  machines  of  this  type,  built  by  twenty-two  makers,  is 
good  evidence  of  its  commercial  position.  Much  thought  and 
experience  has  gone  into  the  development  of  the  automatic 
gear  cutter.  In.  selecting  a  machine  of  this  kind,  important 
requirements  to  be  looked  out  for  are — accuracy  of  indexing, 
power  and  durability  of  the  feed  and  cutter-driving  mechan- 
isms, rigidity  of  construction,  convenience  of  handling,  and 
range  of  usefulness. 

•  See.  for  Instance,  the  description  of  Newton  machine,  in  article, 
'.\meriean  Gear  Cutting  Machinery,"  in  the  June,  1S98,  issue  of 
Machinery. 


In  the  matter  of  accurate  indexing  (which  is  of  prime  im- 
portance, especially  for  gears  which  are  to  run  at  high  speeds), 
the  important  considerations  are  the  accuracy  of  the  index 
worm-wheel  and  the  mechanical  construction  of  the  indexing 
mechanism.  With  the  exception  of  the  machines  shown  in 
Figs.  18  and  19  (also  41,  42,  43  and  44,  shown  in  the  next  in- 
stallment), which  are  for  comparatively  small  work  with  small 
numbers  of  teeth,  the  principle  of  the  indexing  mechanism  is 
the  same  for  all  of  these  machines. 

The  work  spindle  has  mounted  on  it  (see  Fig.  16)  a  worm- 
wheel  driven  by  an  indexing  worm.  This  worm  is  connected 
by  change  gears  A,  B,  C  and  D  with  a  shaft  which  is  arranged 

(usually)  to  make  one  complete  revolution,  when  the  proper 
time  for  indexing  arrives.  The  change  gears  are  so  set  in  con- 
nection with  the  invariable  movement  of  the  index  shaft,  as  to 
give  the  exact  movement  required  to  rotate  the  blank  to  the 
point  where  it  is  desired  to  cut  the  next  tooth.  In  some  ma- 
chines, provision  is  made  for  giving  two  or  four  complete  revo- 
lutions to  the  driving  shafts  when  the  number  of  teeth  to  be 
indexed  is  small.  It  is  important  that  the  mechanism  by  which 
this  shaft  is  set  in  motion  and  stopped  shall  be  very  carefully 
designed,  so  that  the  stopping  will  always  take  place  at  exactly 
the  same  point  in  the  rotation,  thus  permitting  no  over-running 
or   under-running   of   the   worm. 

In  the  construction  of  the  worm-wheel,  there  are  two  plans 
followed.  Some  makers,  notably  the  Brown  &  Sharpe  Mfg. 
Co.,  prefer  to  make  each  worm-wheel  an  accurate  copy  of  a 
master  wheel  which  they  know  to  be  of  unimpeachable  ac- 
curacy. Other  builders  prefer  to  make  each  index  wheel  by 
itself,  and  generate  each  one  to  a  high  degree  of  perfection 
by  methods  well  understood  and  commonly  employed  in  such 
work,  generally  involving  making  the  rim  in  halves. 

In  the  matter  of  obtaining  power  and  durability  for  the 
drive,  a  variety  of  opinions  will  be  found  expressed  in  the 
various  designs.  Some  of  them  have  the  spindles  driven  by 
spur  gearing  (or  bevel  gearing  in  some  cases)  while  other 
makers  prefer  spiral  or  worm  gear  drives.  There  is  much 
conflict  of  opinion  as  to  the  advantages  of  these  various 
forms.  In  some  cases  the  builder  is  restricted  in  his  choice 
by  structural  features  which  limit  him  to  one  form  only.  In 
any  event,  the  drivp  should  be  smooth  and  powerful. 
The     capacity     of 

gear-cutting 

machines  for  taking 

heavy  chips  may  be 

easily  allowed  to  fall 

below    the    limit    of 

the     driving     power 

available  at  the  spin- 
dle,  if  the  frame  of 

the  machine  and  the 

design  of  gibbing  of 

the     various     slides 

are  such  as  to  make 

the  machine  lacking 

in  rigidity.    The  var- 

i  o  u  s     requinements 

for   doing  work  rap- 
idly   and    accurately 

may    be    understood 

from  the   rough 

sketch    of    a    section 

through    the    spindle 

and  cutter  slide  of  a 

gear  cutting  machine 

shown    in     Fig.     17. 

This  sketch  does  not 

represent 

ticular  machine,   but 

shows    some    features    which    are    common    to   a   number   of 

makes;     unnecessary     details    have    been    omitted.     One    of 

the    requirements    is    that    the   strain    of    the    cutting   action 

shall  be  brought  as  close  to  the  bearing  surface  as  possible. 

This  applies  in  the  case  of  both  the  work  spindle  and  the  cut- 
ter spindle.     It  will   be   noted   in   Fig.   17   that  the  elevation 

of  the  center  of  the  cutter  above  the  bearing  is  very  small. 


any       par-   Fig.  19.    The  Sloan  &  Chace  Automatic  Gear  Cut- 
ter for  SmaU  and  Medium  "Work. 
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so  iliat  tlio  irreKulai-  thrust  of  the  ciitllMt;  aotlon  when  work- 
ing at  full  capacity  has  little  effect  In  disturbing  the  rigidity 
of  the  machine.  Bearing  surfaces  of  great  area  are  also  ad- 
visable to  give  firmness  to  the  structure.  It  will  be  noted 
tliat  the  bearing  surface  extends  the  full  width  of  the  bed  of 
the  machine  in  the  slietch.  With  this  wide  bearing  surface, 
however,  provision  should  be  made  for  guiding  the  slide  for 
alignment,  witli  much  narrower  surfaces,  to  prevent  a  cramp- 
ing or  "bureau-drawer"  action,  as  It  has  been  called.  The 
guiding  in  this  case  is  done  entirely  by  the  comparatively  nar- 
row dove-tall  slide  at  the  left.   There  is  no  side  bearing  at  the 


Pig.  20,    The  Becker-Brainard  Automatic  Gear  Cutting:  Machine. 

right,  a  clearance  space  being  left  at  the  right  hand  edge  of 
that  slide  as  indicated.  A  strap  Is  provided  here,  however, 
for  holding  the  slide  down  onto  its  bearing,  thus  preventing 
any  lifting  tendency  which  may  develop  at  this  point.  It 
will  be  noted  that  the  feed  screw  is  placed  quite  close  to  the 
cutting  point.  This  provision  also  tends  toward  smoothness 
and  ease  of  action,  since  the  power  is  then  directly  applied 
instead  of  being  applied  in  a  way  to  cramp  the  slide  on  Its 
bearings.  The  rigidity  and  smoothness  which  these  provisions 
insure  are  of  great  importance  in  permitting  the  use  of  very 
heavy  cuts  and  lengthening  the  life  of  the  cutter. 

In  regard  to  these  matters,  and  the  matter  of  convenience 
of  operation  as  well,  much  can  be  surmised  by  the  mechanic 
from  a  careful  inspection  of  the  engravings  we  show  herewith. 
Instead  of  malving  invidious  comparisons  in  these  particulars, 
it  has  been  thought  best  to  let  the  reader  draw  such  con- 
clusions as  lie  can  from  the  information  given.  The  descrip- 
tions of  the  various  automatic  gear-cutters  will  be  found  to 
contain  explanations  of  their  construction,  and  to  refer  to  such 
particular  points  as  may  be  peculiar  to  eacli  case.  To  make 
comparisons  easy,  machines  of  similar  type  have  been  placed 
together  in  regular  order.  Of  course  such  of  the  good  qual- 
ities in  a  machine  tool  as  depend  on  accurate  workmanship 
and  the  design  of  details  not  visible  from  the  exterior,  will 
have  to  be  judged  by  other  means  than  a  mere  Inspection 
of  half-tones.  In  the  matter  of  accurate  workmanship,  par- 
ticularly, the  reputation  of  the  builder  will  go  a  long  way 
with  the  intending  purchaser. 

Miscellaneous  Forms  of  the  Automatic  Spur  Gear  Cutter. 

As  has  been  stated,  the  automatic  gear  cutter  is  a  specialized 
form  of  the  milling  nuicliine.  There  are  no  machines  in  our 
list  that  show  this  more  plainly  than  the  two  shown  in  Figs. 
IS  and  1<).  The  first  of  these  is  l)iiiU  by  the  Dwight  Slate 
Machine  Co.,  of  Hartford,  Conn.     The  in.-iclilne  at   once  shows 


itself  to  1)0  a  uiodilinl  iiiilliiig  iiuuliiiie,  with  the  usual  screw 
feed  io|)iaced  by  a  cam  mechanism  which  gives  a  slow  for- 
ward movement  and  a  quick  return.  This  is  altered  to  give 
(he  proper  length  of  feed,  by  means  of  the  slotted  link  shown. 
The  orthodox  dividing  head  with  worm  and  worm-wheel,  has 
been  replace(l  by  a  dividing  i)late  on  the  head-stock  spindle, 
with  notclics  to  corresjiond  with  the  number  of  teeth  it  is  de- 
sired to  cut.  An  automatic  trip  is  provided  which  throws 
out  the  feed  at  the  completion  of  the  last  tooth.  The  various 
adjustments  for  different  diameters  of  gears  and  lengths  of 
cut  will  be  readily  understood  from  an  inspection  of  the  figure. 
This  machine  is  one  of-  a  series  of  three  of  varying  sizes,  one 
of  which  is  adapted  to  the  cutting  of  bevel  gears  as  well  as 
spur  gears. 

In  the  machine  shown  in  Fig.  19,  built  by  Sloan  &  Chace 
Manufacturing  Co.,  Ltd.,  Newark,  N.  J.,  the  feed  is  effected  by 
a  screw,  as  in  the  ordinary  milling  machine,  instead  of  by  cams 
as  in  the  previous  case.  The  motion  for  the  indexing  and  quick 
return  is  taken  from  the  counter-shaft  by  the  pulley  shown 
near  the  base  of  the  machine  at  the  left.  This  gives  a  constant 
speed  at  the  highest  practicable  rate  whatever  the  spindle 
speed  may  be.  The  cutting  feed  is  obtained  from  a  connection 
with  the  spindle  through  a  feed  box,  giving  three  changes. 
The  indexing  is  ingeniously  effected  by  the  first  half-turn  of 
the  feed  screw,  and  is  done  positively  without  requiring  the 
use  of  springs.  A  dial  plate  is  used  as  in  the  previous  case. 
The  spindle  head  is  adjustable  in  and  out  on  the  top  of  the 
column  for  centering  the  cutter.  This  machine  shows  the  in- 
fluence of  the  watch  machinery  makers'  ideas,  applied  to  a 
machine  of  rather  larger  capacity  than  usual  with  such  con- 
struction. It  is  intended  to  show  the  watch  makers'  ideas  of 
accuracy  as  well. 

Another  machine  that  shows  the  hereditary  influence  of  the 
miller  is  shown  in  Fig.  20.  In  this  case,  however,  the  rela- 
tive •positions  of  the  work  spindle  and  the  cutter  spindle  have 
been  reversed  from  that  occupied  in  the  milling  machine,  or 
in  the  tools  shown  in  the  two  preceding  cuts.  The  work 
spindle  passes  through  the  uprights  of  the  column,  and  car- 


Plgr.  21.    An  Esample  f^om  the  Bro\rn  &  Sharpe  Line  ot  Automatic 
Qear  Cutters. 

rles  a  worm  dividing  gear  at  the  rear  end,  while  the  cutter 
slide  is  located  on  tlie  knee.  In  the  position  shown,  with 
the  intermediate  quadrant  elevated,  the  cut  is  being  taken  on 
an  angle  as  would  be  required  in  cutting  bevel  gears,  for 
which  this  machine  is  also  adapted.  For  cutting  spur  gears, 
the  slide  is  horizontal.  Change  gears  for  dividing  are  seen 
at  the  rear  of  the  column  beneath  the  casing  for  the  indexing 
wheel.  The  indL^xing  is  done  by  a  friotion  mechanism  wliloh  Is 
released  at  the  proper  time,  coming  up  against  a  positive 
stop  when  one  revolution  has  been  made.    The  spindle  driving 


•  DesorlliPd   In   "Now   Mnclilnorv   nrul   "I'ools"   sfctlon   of  XrAritiNiCRY, 
.Tninmr.v,   1f>07. 
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and  feed  mechanisms  are  carried  entirely  by  the  Unee.  It 
will  be  noted  that  the  gear  driving  the  cutter  spindle  has 
helical  teeth.  Where  a  cutter  spindle  is  to  be  driven  by  spur 
gears,  this  is  a  construction  often  followed,  particularly  in 
Europe,  to  give  a  smoother  and  more  even  motion  than  would 
be  obtained  by  teeth  cut  straight  across  in  the  ordinary  fash- 
ion. An  incidental  convenience  of  this  machine  iS  a  trough 
just  beneath  the  cutter  spindle,  enclosing  a  slowly-moving 
spiral  conveyer.  The  chips  fall  from  the  cutter  into  the 
trough,  and  are  pushed  by  the  conveyer  out  over  the  edge  of 
the  knee  into  the  pan  base,  away  from  the  mechanism  of  the 
machine.  This  machine  is  built  by  the  Becker-Brainard  Mill- 
ing Machine  Co.,  Hyde  Park,  Mass. 

The  Orthodox  Automatic  Spur  Gear  Cutter. 

The  automatic  gear  cutters  of  the  conventional  type,  for 
small  and  medium-sized  work,  have  the  work  and  cutter  spin- 
dles both  horizontal,  and  arranged  in  the  same  relation  to  each 
other  as  in  the  Becker-Brainard  machine.  Instead,  however, 
of  adjusting  the  machine  for  the  diameter  of  work  by  the 
raising  or  lowering  of  the  knee  carrying  the  cutter  spindle, 
the  work  arbor  is  raised  or  lowered,  being  carried  for  that 
purpose  in  a  head  vertically  adjustable  on  a  column  at  the 
end  of  the  bed  of  the  machine.  The  cutter  slide  on  these  ma- 
chines, when  arranged  for  cutting  spur  gears  only,  is  gibbed  di- 
rectly to  the  top  surface  of  the  bed. 

One  of  the  best  known  examples  of  this  orthodox  type  of 
automatic  gear-cutting  machine  is  that  built  by  the  Brown 
&  Sharpe  Mfg.  Co.,  Providence,  R.  I.  A  front  view  of  one 
of  their  smaller  sizes,  the  No.  3,  is  shown  in  Fig.  21.  The 
spindle  of  this  machine  is  driven  by  worm  gearing,  though 
with  the  parts  reversed  from  the  order  they  would  naturally 
take,  since  the  worm-wheel  is  the  driver,  and  the  worm,  which 
is  much  larger  in  diameter  than  the  wheel,  is  the  driven  mem- 
ber.* This  arrangement  gives  the  smoothness  of  drive  of 
worm  gearing,  an  enlarged  bearing  area,  and  the  advantage  of 
being  able  to  shift  the  whole  spindle  with  its  driving  gear 
endwise  in  adjusting  the  cutter  centrally  with  the  work,  in- 
stead of  requiring  that  the  driving  gear  remain  fixed  in  posi- 
tion, driving  the  spindle  by  sliding  keys,  as  in  the  ordinary 


Pig    22.    A  Machine  made  by  Eberhardt  Bros  .  -with  Special  S  hortened 
Column;    of  Rugged  Design  for  cutting  Coarse  Pitch  Pinions. 

construction.  The  plan  generally  followed  by  this  company 
with  all  its  machinery,  of  building  the  various  parts  of  the 
mechanism  on  the  unit  system  and  assembling  them  as  units 
in  the  machines,  gives  an  air  of  neatness  in  design  to  the  tool, 
which  will  be  readily  appreciated  from  the  cut.  A  feature  com- . 
mon  with  most  automatic  gear  cutters,  the  outboard  support 
for  the  work  arbor,  will  be  noticed  clamped  to  guiding  sur- 
faces on  the  front  of  the  bed.  The  index  wheel  is  solid,  and 
is  made  an  accurate  copy  of  a  precision,  master  wheel,  as  pre- 
viously explained. 

*  Described  in  article  entitled  "The  Figuring  of  Gear  Drawings," 
by  L.  D.  Burlingame,  in  engineering  edition  of  Machinery,  August, 
1006. 


The  spur  gear  cutter  shown  in  Fig.  22  is  built  by  Eberhardt 
Bros.  Machine  Co.,  of  Newark,  N.  J.  The  machine  shown  was 
designed  primarily  for  cutting  pinions  of  large  pitch.  For  this 
reason  the  machine  is  ruggedly  built  and  has  a  comparatively 
short  column,  limiting  the  diameter  range  for  which  it  is 
adapted.  The  whole  mechanism  is  driven  from  a  pulley  run- 
ning at  constant  speed,  the  various  changes  of  spindle  speed 
and  feed  being  obtained  by  change  gears.  It  is  lilve  most  other 
machines  of  its  class,  also,  in  the  fact  that  the  interior  of 
the  base  of  the  machine  serves  as  a  collecting  chamber  for 
chips  and  a  reservoir  for  the  oil  which  is  drawn  from  them. 


Fig.  23.    The  Flather  Automatic  Gear  Cutter. 

From  here  it  is  returned  to  the  cutter  by  an  oil  pump.  It. 
will  be  seen  that  the  cutter  spindle  driving  gear  in  this  case- 
is  a  spur  gear.  The  change  gearing  for  altering  the  speed 
is  placed  next  to  it  in  the  order  of  transmission,  so  that  the 
splined  shaft  which  leads  the  motion  to  the  cutter  shaft  runs 
constantly  at  high  velocity,  whatever  the  speed  of  the  cutter 
may  be.  Smaller  machines  of  somewhat  similar  type  are  also- 
built  by  this  firm,  some  of  them  adjustable  for  cutting  bevel 
gears  as  well  as  spur  gears.  The  machine  shown  in  Fig.  22 
is,  of  course,  ordinarily  supplied  with  a  higher  column,  than, 
is  here  shown,  which  provides  for  work  of  greater  diameter.* 
An  automatic  gear  cutter  built  by  the  E.  J.  Flather  Mfg.  Co. 
is  shown  in  Fig.  23. f  One  of  the  most  noticealjle  features 
of  this  machine  as  compared  with  those  previously  considered 
is  the  construction  of  the  column  which  supports  the  work 
carrying  head.  This  is  made  double,  and  the  worlc  carrying 
head  passes  through  it  instead  of  being  clamped  to  ways  on  its 
face.  The  handle  shown  projecting  at  an  angle  in  front  of  the 
index  wheel  casing  at  the  back  of  the  column,  is  used  for 
clamping  the  work  head  solidly  to  its  seat  on  both  the  front 
and  back  sides  of  the  column,  when  the  adjustment  for  depth 
of  cut  has  been  made.  The  spindle  of  this  machine  is  worm- 
driven.  The  indexing  mechanism  is  of  the  positively  oper- 
ated type,  with  a  friction  device  to  prevent  rebound.  As  in. 
previd\is  cases,  all  changes  of  feed  and  speed  are  made  by 
change  gears,  the  machine  being  driven  by  a  constant  speed 

pulley. 

*     *     * 

A  French  formula  for  fireproofing  wood  and  cloth  calls 
for  a  mixture  of  4^2  ounces  of  sulphate  of  ammonia,  one- 
half  ounce  of  borate  of  soda,  one-sixth  ounce  of  boric  acid, 
all  diluted  in  2^  pounds  of  water. 


•  See   "New    Machinery   and   Tools"   section   of   Machixerv,   Novem^ 
ber,   1906.  and  .lune,  1907. 

t  See  "New  Tools  of  the  Month"  section  of  Machinery.  .luly,  1904- 
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GIGANTIC  METAL-WORKING  PLANER. 

TUo  iiccomiKiuying  Illustrations  show  the  largest  ami  heav- 
iest nietal-worUiiig  planer  ever  hiiilt  in  Aineriea,  and  as  I'ar 
as  we  know,  it  exceeds  also  in  size  any  tool  of  this  class  of 
European  production.  This  planer  was  recently  shipped  from 
the  Bement-Milos  Works,  Philadeliihia,  of  the  Niles-Bement- 
I'ond  Co.,  to  the  Mackintosh  Hemphill  Co.,  of  Pittsburg.  The 
best  idea  of  the  size  of  this  planer  is  gained  from  the  photo- 
graph reproduced  on  this  page,  which  shows  the  planer 
erected  in  the  shoj),  just  prior  to  shipment,  with  89  men 
distributed  over  it.  It  it  is  preferred  to  arrive  at  an  idea  of 
the  size  of  this  i)l;mer  from  figures,  it  may  be  mentioned 
that  the  total  weight  of  this  gigantic  machine  is  845,000 
pounds  (422%  tons),  and  that  five  motors,  with  a  total  power 
aggregating  207i^  horse-power,  are  required  for  its  operation. 
An    idea    of    the    difTicullies    attending    the    shipment    of    a 


bed,  Kl  feet;  ienglli  of  bed,  CO  feet.  The  talde  ways  are  each 
13  inches  wide.  The  tool  slides  are  7  feet  8  inches  long,  having 
a  4-foot  vertical  traverse.  The  cross.-rail  is  long  enough  to 
admit  full  traverse  of  either  head  between  the  uprights.  The 
face  of  each  upright  is  2  feet  G  inches  in  width,  and  the  ver- 
tical height  of  the  cross  slide,  including  the  top  rib  bracing, 
is  5  feet.  Figs.  2  to  9  inclusive,  which  show  the  details  of 
the  planer,  convey  also  some  idea  of  the  great  size  of  the 
component  parts. 

Power  Equipment. 

As  mentioned,  the  machine  is  provided  with  five  motors. 
The  main  driving  motor  is  of  100  horse-power,  the  lifting 
motor  for  the  cross-rail  is  of  20  horse-power,  and  the  traverse 
motor  for  the  heads  on  the  cross-rail,  for  fast  traverse,  is  of 
7%  horse-power.  One  motor  of  50  horse-power  normal  capa- 
city  is   provided   for   the   independent  slotter  bars   placed   in 


Fig,  1.    Gigantic  14-foot  Planer  built  at  the  Bement-Miles  Works  of  the  Nlles-Bement-Pond  Co. 


machine  of  this  size,  as  well  as  of  the  dimensions  of  the 
machine  itself,  may  also  be  gained  from  the  single  fact  that 
a  special  fiat  car  with  a  central  opening  in  the  deck  was 
required  for  the  uprights  alone,  these  being  so  large  that 
their  dimensions  exceeded  the  clearance  limits  of  tunnels  and 
bridges,  if  loaded  directly  on  the  car  deck  in  the  usual  posi- 
tion. The  total  weight  of  the  two  uprights  is  about  110,000 
pounds. 

General  Dimensions. 
The  machine  normally  is  a  14-foot  planer  of  the  ordinary 
type,  as  far  as  general  principles  of  design  is  concerned,  but 
in  addition  to  the  common  features  of  planers,  it  is  provided 
with  some  other  features,  which  will  bo  described  later,  and 
which  are  not  found  on  general  standard  machines.  The  dis- 
tance between  the  uprights  Is  14  feet  4  Inches;  the  maximum 
distance  from  the  table  to  the  bottom  of  the  cross-rail,  12 
feet  2  Inches;  maximum  stroke  of  table,  30  feet;  total  width  of 


each  head,  which  are  driven  by  rack  and  pinion.  This  motor 
also  operates  the  heads  for  cross  planing,  the  machine  being 
adapted  not  only  to  ordinary  planing,  but  to  slotting  and 
cross  planing  work  as  well,  thus  enabling  the  planer  to  be 
of  service  on  the  top,  ends  and  sides  of  the  work  at  one  set- 
ting. The  driving  clutches  are  operated  pneumatically,  and 
an  air  compressor  is  provided,  with  a  30  horse-power  motor, 
tlie  planer  being  fitted  with  its  own  air  compressor  and  inde- 
pendent motor.  The  planer  is  thus  independent  of  the  air 
supply  of  the  shop,  although  the  shop  supply  may  be  used,  it 
it  is  desirable.  Another  feature  of  notable  Interest  Is  a  com- 
plete switchboard,  which  Is  furnished  for  controlling  all  the 
motors. 

Provisions  for  Cross-planlner  and  Slotting  Worlc. 
As  has  been  mentioned,  eacli  head  Is  fitted  with  a  slotter 
bar  independently  driven  by  a  rack,  giving  practically  con- 
stant cutting  speeds  and  a  quick  return.    The  maximum  stroke 
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Fig.  3.    Tie-beam,  a  Comparative  View^  showing  the  Tie-beam's 
Unusual  Proportions. 


Fig.  4.     The  Uprighla   bcloio  Asaombiiiig. 


Fig.  5.     View  showing  the  Size  of  the  Planer  Head. 


Fig.  6.    Bull-wheels. 


Pig.  7.    Cross-raO. 


Fig.  8.    The  Uprights  Assembled. 


Fig.  9.     Erecting  the  Tie-beam. 
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of  tlio  Blotter  bar  is  8  feet.  The  cross  planing  movements  of 
the  heads,  also  referred  to  above,  can  be  varied  as  to  speed 
within  certain  limits,  and  are  also  provided  with  a  quick 
return  motion.  The  movonionts  for  slotlins  and  transverse 
pliinlns  make  it  necessary  to  throw  out  the  rack  driving 
nuH-hanism  of  the  table.     When  the  machine  Is  used  for  slot- 


The  Main  Drive. 
In  Figs.  1  and  10  the  main  drive  from  the  100-horse-power^ 
motor  is  clearly  shown.  The  drive  Is  through  gearing  from 
the  motor  to  the  pneumatic  reversing  clutches  at  the  base  of 
the  right-hand  upright.  These  pneumatic  clutches  are  com- 
pletely encased,  and  are  made,  according  to  the  Niles-Bement- 


Pig.  10.    View  showing  ttie  iUU-tiorse-i3ower  Molor  for  the  Main  Drive. 

ting  or  transverse  planing,  the  table  is  connected  to  a  sep- 
arate feed  motion  entirely  distinct  from  the  rack  feed  motion. 
The  throwing  out  of  the  driving  mechanism  is  accomplished 
by  simply  putting  the  pneumatic  driving  clutches  into  the 
idle  position. 

Speeds  and  Feeds. 

The   cutting   and   return    speeds   are   variable   through    the 

motor,  which  has  a  variation  of  1  to  1%.     Changes  in  speed 

may  also  be  eifected  through  a  range  of  change  gears.     The 

regular  cutting  speeds  are   from  14   feet  to  25   feet,  and  the 


return  speeds  are  from  52%,  to  esyj  feet  per  minute.  The 
slottcr  bars  have  a  cutting  speed  of  from  18 '/j  to  30  feet,  and 
a  return  speed  of  from  57  to  71  feet.  Finally,  the  cutting 
speed  for  cross  planUT^  Is  from  11%  to  19  feet,  and  the  return 
speeds  from  35  feel  to  43'/{.  feet.  The  cross  traverse  feed  of 
the  heads  is  50  Inches  per  minute.  Tlie  vertical  .speed  for 
raising  and  lowering  the  cross  rail  Is  20  inches  per  minute. 


he  Blotter  Drive. 


Pond  type,  with  a  large  number  of  friction  disks,  through 
which  arrangement  a  large  friction  area  is  obtained  within  a 
comparatively  small  space.  The  stopping,  starting,  and  revers- 
.ing  of  the  table  is  controlled  through  a  small  valve  easily 
moved  by  hand.  The  remaining  portions  of  the  drive,  from 
this  point  on,  are  practically  in  every  respect  the  same  as 
those  found  on  other  planers,  excepting,  of  course,  that  the 
drive  distinguishes  itself  through  its  enormous  proportions. 
All  parts  of  the  drive  are  made  of  steel,  and  the  two  bull 
pinions   are   forged   directly  on   the   shaft.     They   are   cut  so 


Fl(j.  13.    Front  View  ahowlnff  the  Throe  Wivya  which  support  the  Table. 

that  the  teeth  of  the  one  are  half  a  pitch  ahead  of  the  teeth 
in  the  other.  This  arrangement  tends  to  produce  smoothness 
of  action. 

The  Pneumatic  Feed. 
The  feed  of  llie  cross-heads  is  operated  pneumatically.     On 
the  side  of  the  upright,  .iust  above  the  gearing,  Fig.  10.  (here 
Is  a  cylinder  with  a  piston  rod  extending  to  the  left.     In  this 
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piston  rod  rack  teeth  are  cut  whicli  mesh  with  a  pinion  near 
the  lower  end  of  the  vertical  feed  shaft.  Near  the  extreme 
end  of  this  shaft  is  placed  a  bevel  gear  meshing  with  another 
bevel  gear  on  a  horizontal  shaft,  which  latter  transmits  motion 
to  the  vertical  feed  shaft  on  the  left-hand  upright  on  the 
other  side  of  the  planer.  The  movement  for  these  feed  shafts 
is  constant  at  all  times,  and  the  variations  in  amount  and 
direction  of  the  feeds  of  the  heads  are  obtained  by  adjusting 
the  connecting-rod;;  in  the  slotted  cranks  on  the  ends  of  the 
cross-rail.  In  order  that  definite  cross  and  vertical  feeds 
may  be  obtained,  these  cranks  are  graduated.  An  angular 
feed  can  be  obtained  and  given  to  the  tool  by  using  at  the 
same  time  the  slotted  cranks  for  both  vertical  and  cross 
feeds.  This  provision  is  also  necessary  on  account  of  the  fact 
that  the  heads  are  not  designed  to  swivel.  At  each  end  of 
the  stroke  of  the  planer  table   the  valve  controlling  the   air 


scale.  The  general  arrangement  of  this  drive  Is  the  same 
as  for  the  main  drive  on  the  opposite  side,  up  to  and  includ- 
ing the  pneumatic  clutches.  For  the  slotter  drive  the  power 
is  then  transmitted  through  bevel  gears  to  a  vertical  square- 
shaft,  from  which  the  power  in  turn  is  transmitted  to  a  hori- 
zontal square  shaft  running  on  the  top  of  the  cross-slide,  as. 
plainly  shown  in  Fig.  11.  A  pinion  on  this  shaft  drives  a 
large  gear  enclosed  in  the  gear  cover  shown  at  the  side  of 
each  head.  On  the  same  shaft  as  this  large  gear  is  a  pinion 
which  meshes  with  the  rack  teeth  on  the  back  of  the  slotter 
bar.  The  pinion  on  the  square  shaft  slides  back  and  forth, 
on  the  shaft,  and  can  be  thrown  out  of  mesh  when  desired, 
so  that  either  one  or  both  bars  may  be  used.  The  disk  or 
wheel  shown  directly  above  the  motor  on  the  left-hand  upright 
controls  the  length  of  the  stroke  of  the  bar.  This  disk  is 
driven   from  the   vertical   square   shaft,   and   adjustable   stops- 


Pig.  14.    General  View  of  the  Planer  showliig  the  SlottUig  Attachment  and  the  Feed  Mechanism. 


for  the  feed  cylinder  is  tripped  automatically.  The  feed  is 
thrown  out  by  the  closing  of  a  valve  on  the  main  air  supply 
pipe  to  the  cylinder. 

The  table  feed,  which  is  used  when  slotting  or  planing 
transversely,  was  not  put  in  place  when  the  photograph  from 
which  Fig.  10  was  reproduced,  was  taken,  but  It  is  shown  in 
Fig.  14  directly  in  front  of  and  at  the  base  of  the  upright. 
The  operation  of  this  feed  is  practically  the  same  as  the 
operation  of  the  feed  for  the  cross-head,  previously  described, 
excepting  that  the  amount  of  feed  is  obtained  by  varying  the 
stroke  of  the  piston  in  the  cylinder,  an  adjustable  stop  being 
used  for  this  purpose.  This  adjustment  is  made  by  the  right- 
hand  hand-wheel  shown  in  Fig.  14,  the  left-hand  hand-wheel 
serving  the  purpose  of  connecting  and  disconnecting  this  feed 
mechanism  to  and  from  the  main  driving  shaft. 
Slotter  Drive. 

In  Fig.  11  is  shown  the  slotter  drive  on  the  left-hand  side 
of  the  planer,  and  in  Fig.  12  this  drive  Is  shown  In  a  larger 


on  the  outside  of  its  rim  can  be  set  at  any  desired  point. 
These  stops  effect  the  reversal  in  the  same  way  as  the  dogs 
on  the  side  of  the  planer  table  effect  the  reversal  of  the 
table  motion.  Near  the  lower  end  of  the  vertical  square 
shaft  is  seen  a  bevel  gear  on  the  end  of  a  horizontal  shaft 
through  which  motion  is  transmitted  through  the  bed  and: 
to  the  other  side  of  the  planer,  where  the  shaft  is  connected 
to  the  mechanism  operating  the  valve  of  the  feed  cylinder 
on  the  opposite  side,  so  that  the  feeds  are  available  when 
using  the  slotter  bar  as  well  as  when  using  the  main  driva 
for  the  planer. 

Hand  Control  of  Slotter. 
In  Fig.  14  a  vertical  shaft  will  be  noticed  (at  the  usual 
place  for  the  reversing  lever)  the  upper  end  of  which  is  pro- 
vided with  two  sockets,  in  one  of  which  there  is  a  handle. 
The  upper  of  these  sockets  is  connected  to  a  shaft  which  runs 
down  to  the  bottom  lever  or  crank.  This  handle  is  for  the 
hand  control   of  the  slotter.     The  method  of  connection  can 
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be  easily  I'oHdwihI.  sitiutiiig  Irom  the  luuulle  shown  in  Fig.  11, 
going  through  the  hed  to  the  corresponding  arrangement  in 
Fig.  11,  and  then  following  the  curved  connecting-rod  running 
in  baclv  of  the  upright  and  out  through  the  upright  to  the 
Blotter  reversing  mechanism  at  the  reversing  disk  previously 
referred  to. 

The  lower  socliet  in  this  vertical  shaft  controls  the  move- 
ment of  the  table  when  the  planer  is  used  for  ordinary 
planing.  The  mechanism  is  then  connected  by  a  lever  and 
rods  to  the  reversing  dogs  on  both  sides  of  the  planer.  It 
will  be  noticed  that  only  one  handle  is  furnished  for  each 
side  of  the  machine.  This  prevents  mistakes  arising  from 
throwing  the  wrong  lever. 

The  Planer  Bed. 

It  is  evident  that  the  bed  for  a  planer  of  such  dimensions 
as  this  could  not  very  well  be  made  in  one  piece,  or,  at  least, 
an  attempt  to  do  so  would  have  been  impracticable.  To  pro- 
duce and  handle  such  a  piece  of  work  in  the  shop  would  not 
only  have  been  attended  with  the  greatest  difficulties,  if  at 
all  possible,  but  it  would  also  have  been  a  very  difficult  piece 
ito  ship.  The  bed  is  therefore  made  in  seven  parts,  each  end 
•section  being  made  in  two  parts,  and  the  central  section  being 
made  in  three  parts.  The  total  weight  of  the  bed  is  about 
575,000  pounds. 

.  The  Table. 

The  table  of  the  planer  is  made  in  two  sections,  the  table 
being  divided  longitudinally  in  the  center.  The  weight  of 
the  two  sections  together  is  about  140,000  pounds.  The  holes 
in  the  table  for  clamping  bolts,  etc.,  run  entirely  through  an 
upper  plate,  but  below  this  plate  there  is  a  second  plate, 
without  openings,  extending  the  full  width  of  the  table.  In 
the  pocket  formed  between  two  plates  of  the  table,  all  chips 
will  collect.  These  can  then  easily  be  removed  through  the 
side  openings  of  the  table,  clearly  shown  in  Figs.  11  and  14. 
The  table  slides  on  the  bed  on  two  flat  ways  at  the  sides  of 
the  table,  and  in  one  V-way  at  the  center,  as  is  shown  in 
Fig.  13. 

At  the  end  of  the  table,  as  shown  in  several  of  the  cuts, 
but  perhaps  most  plainly  in  Fig.  13,  there  are  finished  pads, 
two  over  the  V-way  and  to  two  over  each  of  the  flat  ways. 
These  pads  are  intended  to  carry  tool-heads  when  it  is  wanted 
to  true  up  the  ways,  when  worn  out  of  ajignment.  The 
method  of  performing  this  work  is  rather  interesting  and, 
as  far  as  we  know,  distinctly  new.  The  table  is  raised  about 
'4  inch  above  the  ways,  and  is  supported  In  this  position  on 
sliding  blocks  which  fit  the  narrow  inner  auxiliary  ways, 
shown  in  Fig.  13,  which  are  used  for  this  purpose  only.  The 
heads  carrying  the  tools  for  truing  up  the  regular  ways  are 
now  fastened  to  the  end  of  the  table,  the  machine  is  started 
up.  and  the  ways  are  trued  up  from  the  center  to  one  end. 
The  heads  are  then  placed  on  the  opposite  end  of  the  table, 
and  the  remaining  portions. of  the  ways  are  finished.  Then  the 
sliding  surfaces  of  the  table  itself  are  planed  up  by  placing 
the  same  truing  heads  in  pockets  provided  in  the  ways  in  the 
bed,  near  the  center  of  the  machine.  The  accuracy  of  the 
finished  work  depeiidf,  of  course,  entirely  upon  the  accuracy 
of  the  auxiliary  ways,  and  these  are  therefore  finished  on  the 
completed  planer  with  great  care. 

Fast  Traverse  and  Cross  rail  Operating  Mechanism. 
A  motor  for  the  fast  traverse  of  the  heads  is  shown  at  the 
end  of  the  cross-slide  in  Fig.  10.  The  reversing  is  accom- 
plished through  friction  clutches,  and,  in  order  to  prevent  the 
throwing  in  of  the  fast  traverse  and  the  feed  mechanism  at 
the  same  time,  a  special  safety  device  is  provided.  The  motor 
for  operating  the  cross-rail  is  placed  at  the  top  of  the  right- 
hand  upright,  as  shown  in  Figs.  1  and  10.  This  motor  is 
connected  at  all  times  to  the  elevating  screws,  and  is  started, 
stopped,  and  reversed  from  the  switchboard.  The  elevatijig 
screws  for  the  cross-rail  are  firmly  held  at  the  top  and  bot- 
tom, and  the  cross-rail  nuts  are  placed  in  square  pockets 
against  shoulders.  It  Is  expected  that  this  will  take  care, 
satisfactorily,  of  the  thrust  of  the  slotter  bars  when  in  opera- 
tion, but  provisions  have  been  made  so  that  the  cross  rail 
can  be  firmly  clamped  to  the  uprights  in  case  any  trouble 
from  loosening  shoiilil  l)c  experienced. 


FORMULAS  FOR  CIRCULAR  FORMING  TOOLS. 

When  laying  out  circular  forming  tools,  such  as  shown  In 
Fig.  1,  the  cutting  edge,  as  is  well  known,  must  be  located 
a  certain  amount  below  the  horizontal  center  line  of  the  tool, 
in  order  to  provide  for  sufficient  clearance  for  the  cut.  On 
account  of  this,  the  actual  differences  of  diameters  in  the 
piece  of  work  to  be  formed  cannot  be  directly  copied  in  the 
forming  tool.    The  distance  A  in  the  piece  to  be  formed  must 
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equal  the  distance  a  on  the  forming  tool,  but  as  this  latter 
distance  is  measured  in  a  plane  a  certain  distance  b  below 
the  horizontal  plane  through  the  center  of  the  forming  tool, 
it  is  evident  that  the  differences  of  diameters  in  the  tool  and 
the  piece  to  be  formed  are  not  the  same.  A  general  formula 
may,  however,  be  deduced  by  use  of  elementary  geometry  by 
means  of  which  various  diameters  of  the  forming  tool  may  be 
determined  if  the  largest  (or  smallest)  diameter  of  the  tool 
is  known,  the  amount  that  the  cutting  edge  is  below  the  cen- 
ter, and,  of  course,  the  diameters  of  the  piece  to  be  formed. 
If  ft  ^  the  largest  radius  of  the  tool, 

0  =  difference  in  radii  of  steps,  and 

/)  =  amount  cutting  edge  is  below  center, 
then,  if  r  be  the  radius  looked  for. 


=  \/(\/i2»  -  6= 


r  =  V  (V-R*  -  6=  -  a)»  +  b' 
If  the   smaller   radius   r  is  given  and   the  larger  radius 
sought,  the  formula  takes  the  form: 


R=  s/is/r'  -b'  -t-a)=  +  b- 
Suppose,  for  an  example,  that  a  tool  is  to  be  made  to  form 
the  piece  in  Fig.  2.  Assume 
that  the  largest  diameter  of 
the   tool   is   to   be   3   inches, 
and    that    the    cutting    edge 
is  to   be   Vi   inch   below   the 
center    of    the    tool.      Then 
the    diameter    next    smaller 
to   3    inches   is    found   from 
the   formulas    given    by   in- 
serting   the    given    values: 
R  =  iy,    inch,    6^14    inch, 
and    0=%     inch    (half    the 
inches;  see  Fig.  2). 
Tiien     ^_^_ 


difference 


Fig.  2. 
between 


4    and 


W 


i)'  +  (i)  =  =\/(Vll-i)  = 


5  01'; 


=  1.2.54  inch. 

While  the  formula  looks  complicated,  by  means  of  a  table 
of  squares  the  calculations  are  easily  simplified  and  can  be 
carried  out  in  three  or  four  minutes.  The  value  r  being 
1.254  inch,  the  diameter  to  make  the  smaller  step  of  the 
forming  tool  will  be  2.508  inches,  instead  of  2\U  inches  exact, 
as  would  have  been  the  case  if  the  cutting  edge  had  been  on 
the  center  line. 


The  usual  plan  followed  in  making  i)unches  and  dies  is  to 
harden  the  die,  leaving  the  punch  soft.  The  punch  is  gen- 
erally finished  to  exact  shape  and  size  by  shearing  It  into  the 
die.  An  alternative  practice  which  is  advocated  by  some  die- 
makers  for  such  work  as  armature  laminations,  is  to  make 
the  punch  hard  and  the  die  soft,  it  being  argued  tliat  the 
wear  of  the  soft  part,  which  then  Is  the  die,  does  not  tend  to 
raise  a  burr  on  the  punchings.  When  the  punch  Is  left  soft 
it  leaves  a  burr  on  the  work  as  it  wears,  which  is  very  objec- 
tionable In  the  case  of  armature  laminations.  If  the  die  is 
made  soft  It  Is  not  necessaiy  to  frequently  peen  the  punch 
and  shear  it  into  the  die  to  overcome  the  burring  referred  to. 
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THE  ELASTIC  LIMIT  AND  THE  TESTING  OF 
MATERIALS. 

H.  GANSSLEN.- 

The  following  article  is  intended  to  explain  in  a  ijopular 
■way  a  subject  on  which  manufacturers,  mechanics,  and  others 
interested  purely  in  what  is  called  the  practical  side  of  the 
machinery  business,  judging  from  my  experience,  are  greatly 
in  need  of  some  definite  information.  It  is  not  meant  to  con- 
tain any  information  for  specialists  on  testing  materials,  al- 
though even  the  specialist  may  find  some  valuable  data  in  it, 
as  the  diagrams  and  the  figures  given  are  the  results  of  actual 
tests  made  by  the  writer  when  in  charge  of  the  testing  de- 
partment of  the  E.  W.  Bliss  Co.,  of  Brooklyn,  N.  Y.,  and  also 
while  assistant  to  Prof.  Bach,  the  well-known  German  au- 
thority on  testing  and  strength  of  materials. 

The  term  "elastic  limit"  has  lately  become  quite  popular 
around  the  factories  and  in  the  sales  offices,  but  I  have  met 
very  few  people  who  have  a  clear  idea  of  what  the  term  really 
means,  and  of  what  practical  use  its  application  is.  I  can- 
not help  but  cite  a  case  illustrating  this  lack  of  familiarity 
with  the  subject,  even  among  people  who  ought  to  know.  A 
few  years  ago  I  made  some  commercial  tests  of  a  special  high- 
grade  steel  in  the  presence  of  the  representatives  of  the  two 
contracting  parties  and  of  the  maker  of  the  testing  machine. 
The  latter  was  asked  by  a  venerable  looking  official:  "What 
is  elastic  limit,  anyhow?"  After  he  got  half  through  with 
what  promised  to  be  a  fairly  good  definition  of  the  term,  the 
old  gentleman  interrupted  him  with:  "You  may  be  all  right, 
but  I  don't  know  what  you  are  talking  about."  There  was  a 
complete  silence,  and  I  doubt  whether  anyone  present  at  that 
time  knows  any  more  about  that  mysterious  thing,  elastic 
limit,  to-day  than  they  knew  then. 

Method  of  Testing-  Materials. 
'   By  means  of  the  following  diagrams,  the  writer  will  try  to 
Illustrate  what  happens  to  a  round  test  bar  of  steel  under  a 
load  P.  this  load  starting  at  zero  and  increasing  by  the  bars 
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Fig.  1.    Piece  to  be  tested. 

being  stretched  with  a  uniform  speed  of  the  machine,  say 
3/16  inch  per  minute,  until  the  bar  breaks.  Fig.  1  shows  the 
shape  and  dimensions  of  a  bar  which  is,  incidentally,  the 
same  as  prescribed  by  the  United  States  Government  for  cer- 
tain purposes.  The  threads  on  both  ends  fit  the  two  chucks 
on  a  testing  machine,  the  upper  one  of  which  is  stationary 
and  a  part  of  the  machine  frame,  while  the  lower  one  is  part 
of  a  cross-head  moved  by  gears  and  screws  which  exert  a 
tension  on  the  test  bar.  Besides  these  parts,  the  machine 
consists  of  a  system  of  levers,  similar  to  the  ones  on  scales, 
enabling  the  operator  to  see  the  load  at  any  time.  The  diam- 
eter, 0.505  inch,  of  the  test  bar  gives  the  latter  a  sectional  area 
of  1/5  square  inch,  over  which  the  total  load  is  assumed  to 
be  equally  distributed.  The  load  on  any  test  bar  is,  for  the 
sake  of  comparison,  usually  expressed  in  pounds  per  square 
inch  of  its  area,  and  is  then  called  a  unit-load.  The  resist- 
ance of  the  material  is,  of  course,  the  same  as  the  external 
force  or  load.  A  unit  load  of  1,000  pounds  (external)  causes 
a  unit-stress  of  1,000  pounds  (internal),  which  holds  the 
equilibrium.  A  thousand  pound  load  on  our  test  bar,  for  in- 
stance, would,  therefore,  cause  5  X  1,000  =  5,000  pounds  unit- 
stress.  After  putting  a  load  of  1,000  pounds  on  the  bar,  the 
length  under  observation,  which  was  originally  2  inches,  will 
then  undoubtedly  be  greater,  say  2.0003  inches.  The  quantity 
0.0003  inch  is  called  the  elongation  at  the  load  of  1,000 
pounds.  This  elongation  for  1-inch  length  would  be  0.0003-=- 
2  =  0.00015  inch,  and  this  we  call  unit-elongation.  It 'is  gen- 
erally assumed  that  all  parts  of  the  2  inches  of  the  bar  under 
observation  take  an  equal  share  in  this  elongation,  or,  in 
other  words,  the  elongation  is  supposed  to  be  equally  dis- 
tributed over  the  entire  length.  Elongations  are  measured 
with  very  fine  instruments,  extensometers,  which  are  working 


either  on  optical  or  mechanical  principles.  It  is  a  funda- 
mental law  that  every  stress  should  be  accompanied  by  a 
deformation,  however  small  it  may  be,  and  whatever  ma- 
terial we  may  test,  whether  steel,  iron,  copper,  brass,  stone, 
concrete,  wood,  glass,  etc.,  this  holds  true,  but  the  amount  of 
the  deformation  of  these  materials  differs  very  much  under 
the  same  stresses. 

Fig.   2   shows  a   diagram   giving   the   unit-stresses   and   the 
respective  unit-elongations   of  a   piece  of  high-grade   steel  of 


85,000 

.niso 

^ 

___  ^ 

,—" 

A-'' 

<^t' 

"/I 

r  / 

, 

f 
1 

,J      1^ 

1 

S5,000 

. 

f 

""""0  O.OOffi         0.005  0.0075         0.010         0.0125         0.015         0.0175 

UNIT-ELONGATIONS  IN  INCHES  Machinery.X.T^ 

Fig.  2.    Diagram  of  First  Part  of  Test. 

the  dimensions  given  in  Fig.  1,  which  I  tested  some  time  ago. 
Curve  A  gives  the  total  unit-elongation,  as  per  the  accompany- 
ing table,  B  the  permanent  sets,  and  C  is  the  curve  of 
the  elastic  unit-elongations,  which  was  arrived  at  by  deduct- 
ing B  from  A.  The  table  gives  also  the  actual  record  of  the 
test,  the  load,  as  indicated  on  the  beam  of  the  testing  ma- 
chine and  the  corresponding  extensometer  readings.  As 
seen  from  the  table,  a  small  initial  unit-load  of  5,000  pounds 
per  square  inch  was  put  on  the  bar,  to  have  all  the  parts 
of  the  testing  machine  and  extensometer  in  tension.  After 
gradually  increasing  the  unit  load  to  45,000  pounds,  there 
was  a  total  unit-elongation  of  0.00145  inch.  At  this  point  the 
load  was  reduced  to  the  initial  one,  and  there  was  noticeable 
a  slight  permanent  set  of  0.00015  inch.  The  difference  of 
0.00145  and  0.00015,  equaling  0.00130  inch,  is  called  the  elastic 
unit-elongation,  as   it  disappears  completely  after  taking  the 
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load  off.  The  permanent  set  at  that  point  and  up  as  far  as 
55,000  pounds  unit-stress  (point  E,  Fig.  2),  is  so  small  as  to 
be  almost  negligible.  It  is  due  to  some  extent  to  the  natural 
error  in  reading  the  instrument.  Above  point  E  the  curves 
of  the  total  and  permanent  elongations  deviate  from  the  hith- 
erto straight  line,  i.  e.,  the  permanent  set  of  the  material 
becomes  now  more  marked.  The  stress  55,000  pounds  is 
therefore  called  the  elastic  limit  of  this  particular  material, 
as  anj'  higher  stress  leaves  a  set  in  the  material  after  re- 
leasing it,  or,  in  other  words,  stretches  the  material  beyond 
its    elasticity.     This    test   was    continued    up    to    a    stress    of 
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70,0(10  pounds,  and  then  the  bur  was  unloaded  down  to  the 
initial  5,000  pounds  per  square  inch;  the  permanent  set  at 
that  point  was  found  to  bo  0.0029  inch.  Above  70,000  pounds 
stress  the  total  elongations  only  were  measured,  as  the  elas- 
tic elongations  are  ot  no  further  practical  value,  the  ma- 
terial being  stretehed  beyond  the  range  which  is  ot  im- 
portance for  commercial  engineering  purposes.  In  Fig.  3 
are,  however,  given  the  diagrams  up  to  the  point  of  fracture, 
from-  which  we  are  still  very  far  away.  The  material  be- 
yond point  E  goes  into  a  "flowing"  state,  as  small  increases 
in  the  load  produce  now  much  larger  elongations  than  was 
the   case   below    E.     Furthermore,    the   bar   stretches   without 
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Test  Bar  after  having  reached  the  Ultimate  Limit  of  Strength. 


increasing  the  load,  as  shown  by  the  figures  in  the  table,  and 
also  in  Fig.  2,  at  SO, 000  and  S5,000  pounds  stress.  Time  now 
becomes  a  factor.  The  different  elongations  given  for  each 
of  the  two  loads  were  recorded  within  small  fractions  of  a 
minute.  At  SS,500  pounds  stress  per  square  inch  the  extenso- 
meter  was  removed,  as  it  had  reached  the  limit  of  its  capac- 
ity, and  because  the  elongations  could  now  be  measured  near 
enough  for  the  purpose  with  a  pair  of  dividers.  A  stress  of 
93,ti00  pounds  brings  us  to  the  most  remarlvable  point  of  the 
whole  test.  The  material,  without  any  outward  signs  visible 
to  the  naked  eye,  seems  to  utterly  collapse;   it  stretches  from 

RECORD  OP  TEST  ON  STEEL  BAR. 


Load  in 

Stresses,  Pounds 

Elongations, 

Unit  Elonga 

pounds. 

per  square  inch. 

inch. 

tions.  inch. 

1,000 

5,000 

0 

0 

3,000 

15,000 

0.0007 

0.00035 

5,000 

25,000 

0.0014 

0.00070 

7,000 

35,000 

0.0021 

0.00105 

9,000 

45,000 

0.0029 

0.00145 

1,000 

5,000 

0.0003 

0.00015 

9,000 

45,000 

0.0029 

0.00145 
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0.023  inch  to  0.032  incli  per  Inch  length,  and  the  load  which  the 
bar  was  able  to  stand  in  the  meantime  dropped  down  to 
90,000  pounds,  until  it  reached  93,000  pounds  again  at  0.032 
inch  elongation.  The  stresses  93,000  and  90,000  pounds  per 
square  inch  are  called  the  upper  and  loiocr  yield-points,  re- 
spectively. In  practical  life  they  are  frequently,  but  wrongly, 
called  elastic  limit.  After  this  stage  the  material  revives 
again,  and  the  load  can  be  materially  increased,  the  elonga- 
tions becoming  greater  and  greater  for  the  same  increments 
in  load.  The  maximum  load  this  particular  test  Ijar  stood 
was  131,500  pounds  per  square  inch.  This  is  called  the 
uUimate    strength    of    this    material.     After    this    point    was 
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Pig.  6.    Diagram  of  Test  on  Copper. 

passed,  the  test  bar  was  getting  thinner  at  one  point,  it  con- 
tracted more  and  more,  and  the  load  which  the  material 
stood  became  smaller  and  smaller,  as  the  descending  part  of 
the  curve,  Fig.  3,  shows,  until  the  bar  brolte  at  point  C. 
Fig.  4  shows  the  test  bar  after  point  D,  Fig.  3,  was  passed, 
t.  e.,  after  the  local  contraction  became  plainly  visible.  The 
elongation  in  2incli  lengtli,  measured  after  the  fracture,  was 
0.354 

0.3.''i4-incli,  or X   100  =  17.7  per  cent.     The  smallest  diam- 

2 
etci-  at  llie   place  of  coiitrai'tlou   measured   after  the   fracture 


was  0.380  inch,  which  gives  a  reduction  ot  area,  or  contrac- 
tion, of  43.4  per  cent. 

I!y  planlmetering  the  area  of  the  diagram,  Fig.  3,  It  is 
possible  to  find  the  work  in  foot-pounds  necessary  to  tear 
I  lie  material  apart.  This  is  sometimes  called  resilience.  Th.-; 
amount  of  worlc  necessary  to  stretch  the  bar  up  to  its  elastic 
limit  is  called  the  clastic  resilience,  and  it  can  be  reclaimed. 
It  is  not  intended  here  to  further  consider  this  subject,  except 
to  show  by  curve  A,  in  Fig.  3,  how  little  work  it  took  to 
break  a  similar  piece  of  steel  heat  treated  In  a  different 
way.  The  test  piece  has  almost  the  same  tensile  strength 
(120,000  pounds  per  square  incli)  but  only  6.3  per  cent  elonga- 
tion and  14.4  per  cent  contraction.  One  shock  will  lead  to 
its  fracture,  where  it  would  require  several  shocks  ot  the 
same  kind  to  break  the  material  described  above.  The  ulti- 
mate strength  of  a  material  alone  is,  therefore,  no  criterion 
as  to  its  fitness  for  any  particular  purpose.  It  will  be  noticed 
from  the  diagram  that  there  is  no  yield-point  perceptible  in 
this  material. 

It  may  be  in  place  here  to  also  explain  in  a  few  words  a 
term  which  is  often  used — coefficient  of  elasticity.  At  55,000 
pounds  stress   (Fig.  2)   there  is  an  elastic  unit  elongation  of 

0.0018 

0.0018  inch.     The  coefficient  of  elasticitv  is,  therefore = 

1  .  55,000 
.     The  modulus  of  elasticity  is  the  value  30,500,000. 


30,500,000 

The  coefficient  of  elasticity   is  nothing  else   than  the   elastic 
unit-elongation  per  one  pound  stress.     It  is  a  measure  of  the 
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Fig.  6.    Compression  and  Elongation  Diagram. 

elasticity  of  various  materials.     Leather,  for  instance,  is  very 
elastic,  wood  is  less  so,  and  steel  still  less  elastic,  their  co- 
efficients of  elasticity  being  respectively  about 
1  1     '  1 

,  ,  and  , 

18,000     1,300,000  30,000,000 

the  largest  coefficient  referring  to  the  most  elastic  material, 
and  vice  versa.  The  degree  of  elasticity  is  something  differ- 
ent from  the  measure  of  elasticity.  It  refers  to  the  elastic 
elongation  in  proportion  to  the  total  one  of  the  same  ma- 
terial at  the  same  load;   the  steel  in  Fig.  2  at  55,000  pounds 

0.0018 

stress,   for   instance,    would   show    this    ratio   to   be -  = 

0.0019 
0.95.     The  nearer  this  ratio  comes  to  1  the  more  perfect  the 
elasticity  is,  or,  in  other  words,  any  material  showing  no  set 
at  a  certain  load,  after  same  is  removed,   is  called   perfectly 
elastic  at  that  load. 

Concludingr  Remarks. 
As  to  the  practical  application  of  the  term  elastic  limit, 
the  buyer  ot  materials,  especially  of  steel  with  a  specified 
elastic  limit,  should  realize  that  it  is  very  necessary  to  state 
what  he  means  by  elastic  limit,  it  having  become  rather 
customary  to  use  the  term  wrongly  in  place  ot  yield-point. 
It  is  possible  to  obtain  steel  for  about  3V1'  cents  per  pound, 
which  will,  if  iiroperly  treated,  have  a  yield-point  of  proliably 
•90,000  iiounds  per  square  inch,  besides  having  quite  an  ap- 
preciable elongation,  say.  15  per  cent.     The  buyer  might,  how. 
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ever,  be  very  disappointed  if  lie  would  try  to  treat  it  so  as 
to  obtain  an  actual  elastic  limit  of  90,000  pounds  per  square 
inch,  the  term  this  time  being  used  in  its  correct  meaning 
as  given  in  the  above  definition,  which  is  generally  accepted 
by  engineers.  Another  factor  which  makes  the  word  elastic 
limit  a  rather  uncertain  and  vague  term,  is  the  speed  at  which 
the  test  bar  is  being  stretched  during  the  test.  For  the  test 
piece  shown  in  Fig.  1,  the  United  States  Government  in  cer- 
tain specifications  requires  a  speed  of  the  testing  machine, 
that  is,  an  elongation  of  the  test  bar,  of  from  %  inch  to  3 
inches  per  minute.  Aside  from  the  large  margin  it  leaves 
the  operator  of  the  machine,  even  the  smallest  of  specified 
speeds  appears  much  too  large  for  such  a  short  test  bar,  es- 
pecially where  high-grade  steel  is  used,  inasmuch  as  the 
load  comes  on  very  suddenly,  almost  like  a  shock.  Under 
such  conditions  it  takes  a  very  skilled  operator  to  determine 
the  yield-point  with  any  degree  of  accuracy.  The  yield- 
point,  as  well  as  the  ultimate  strength,  is  greater  under 
such  high  speed  than  under  slower  ones.  This  difference 
has  been  found  to  amount  to  as  much  as  15  per  cent.  (See 
C.  Bach,  Elasticitat  und  Festigkeit,  1898,  page  129.)  Govern- 
ment inspectors  are  very  strict,  as  they  ought  to  be,  with 
regard  to  the  margin  below  and  above  the  elastic  limit 
required.  It  seems  to  be  an  urgent  necessity  to  introduce 
proper  rules  regarding  the  speed  of  tests,  and  to  the  writer  It 
appears  that  a  certain  maximum  increment  of  stress  per 
minute  for  each  class  of  material  would  be  a  better  way  of 
putting  it  than  the  one  mentioned  above,  as  this  would  elimi- 
nate the  proportions  of  different  test  bars. 

Fig.  5  shows  a  diagram  of  a  test,  of  copper  under  tension, 
having  no  yield-point  at  all;  the  same  applies  to  the  particu- 
lar steel  shown  in  curve  A.  Fig.  3.  Not  all  materials  possess 
a  yield-point.  As  a  criterion  as  to  what  stress  we  should  then 
allow  on  any  part  of  a  machine  or  structure,  we  will  have  to 
use  the  curve  of  the  total  elongations  and  permanent  sets. 
For  special  purposes,  as  for  instance,  embossing  press  work, 
we  are  only  interested  in  the  curve  of  the  permanent  sets 
of  the  material  to  be  embossed.  Without  going  further  into 
this  subject  at  this  time,  there  is  shown,  in  Fig.  6,  a  curve 
of  the  permanent  sets  of  a  Bessemer  steel  cylinder  under  com- 
pression (Transactions  of  A.  S.  M.  E.,  1906)  as  compared  with 
the  steel  in  Figs.  2  and  3  under  tension.  Whereas,  the  yield- 
point  of  the  tension  curve  is  plainly  marked,  it  hardly  is 
marked  at  all  in  the  compression  curve.  There  we  might 
consider  it  as  being  at  from  50.000  to  60.000  pounds  per  square 
inch,  and  the  material's  range  of  usefulness  for  embossing  lies 
above  these  points,  below  which  its  applicability  for  ordinary 
engineering  purposes  has  already  ceased. 


It  is  less  than  a  decade  ago  since  the  first  turbine  was  sold 
In  the  American  market,  but  there  are  to-day  about  700  in 
use  throughout  the  country,  aggregating  a  total  capacity  of 
approximately  1,000,000  kilowatts  or  about  1,350,000  horse- 
power. This  great  demand  for  a  new  prime  mover  Is,  of 
course,  easily  explained  by  the  advantages  the  turbine  has 
over  the  reciprocating  steam  engine.  An  interesting  test  was 
conducted  recently  by  the  engineers  of  the  New  York  Edison 
Company  at  the  Waterside  Station  near  30th  Street,  which 
developed  facts  hitherto  unattained  by  any  steam  prime  mover 
in  this  country.  The  unit  under  test  was  a  Westinghouse 
turbine  of  10,000  horse-power  capacity.  It  had  been  sold 
under  a  steam  consumption  guarantee  of  15.9  pounds  of  steam 
per  kilowatt  hour,  but  the  test  recorded  the  phenomenally 
low  steam  consumption  of  a  shade  less  than  14.9  pounds  per 
kilowatt  hour.  (See  M.\chinery,  November,  1907,  engineer- 
ing edition.)  Apart  from  the  fact  that  this  result  gained  a 
bonus  for  the  Westinghouse  turbine  of  over  $25,000,  it  is  of 
interest  to  all  users  of  steam  engines  as  an  illustration  of 
the  lowest  record  for  steam  consumption  which  has  ever  been 
recorded  by  a  stationary  steam  engine.  This  steam  consump- 
tion figures  less  than  li(.  pound  of  coal  per  kilowatt  hour. 
It  should  be  mentioned  that  the  steam  supply  was  super- 
heated, which  fact,  of  course,  materially  reduces  the  steam 
consumption  without  a  corresponding  reduction  in  consump- 
tion of  heat  units. 


NEMT  SHOP  OF  THE  MUELLER  MACHINE 
TOOL  COMPANY. 

Improvements  and  new  buildings  have  been  the  order  of 
the  day  with  most  machine  tool  firms  during  the  last  two  or 
three  years,  and  we  have  from  time  to  time  recorded  some 
new  shop  constructions  in  our  columns.  In  this  issue  we 
show  two  half-tones  of  the  interior  appeai^ance,  and  a  number 
of  line  cuts  of  the  plan  and  elevations,  of  the  new  shop  of 
The  Mueller  Machine  Tool  Co.,  Cincinnati.  Ohio.  This  shop 
has  been  completed  during  the  year  just  past,  and  the  machin- 
ery and  equipment  has  just  been  installed.  The  general 
arrangement  of  this  shop,  as  well  as  some  of  its  commendable 
constructional  features,  may  prove  both  of  interest  and  of 
suggestive  \'alue  to  persons  who  either  directly  or  indirectly 
may  be  connected  with  the  planning  of  new  shops  or  ^additions 
to  present  plants. 

The  feature  which  is  most  strikingly  apparent  when  one 
examines  the  two  half-tones  showing  the  interior  of  the  shop 
is  the  excellent  light  afforded  by  the  numerous  and  large 
windows  as  well  as  by  the  skylights  above.  To  persons 
acquainted  with  shop  photography,  a  good,  idea  of  the  excel- 
lence of  the  light  is  afforded  by  the  statement  that  the  photo- 
graphs from  which  the  half-tones  shown  were  reproduced  were 
taken  with  a  5  seconds  exposure.  F-16  stop,  at  12:15  P.  M. 
The  main  shop  is  a  one-story  building,  but  the  rear  portion 
of  the  shop  is  provided  with  a  basement  which,  in  fact,  adds 
another  story  for  half  the  length  of  the  shop.  This  basement 
has  the  same  advantages  of  good  light  from  the  outside  as 
the  main  floor,  on  account  of  the  difference  of  the  ground 
level  at  the  front  and  rear  of  the  shop,  the  slope  at  the  rear 
end  amounting  to  about  12  feet.  In  this  basement  all  the 
unfinished  stock  and  other  raw  materials  are  stored.  The 
floor  is  made  of  concrete,  and  wide  doors  are  provided  from 
the  yard  so  that  a  wagon  may  drive  right  into  the  basement 
for  unloading,  a  traveling  crane  being  provided  for  facilitat- 
ing this  work.  In  the  basement  is  also  installed  a  Stewart 
combination  hot  blast  furnace,  and  the  forging  shop  is  located 
here.  All  hardening,  case-hardening,  etc.,  also  takes  place 
in  this  portion  of  the  shop. 

The  floor  level  of  the  main  shop  is  three  feet  above  the 
street  level,  which  makes  it  very  convenient  for  loading  and 
unloading  machines  to  and  from  trucks,  the  wagons  or  drays 
being  backed  into  the  building  at  the  drive-way  shown  in  the 
lower  part  of  the  plan  view.  Fig.  3.  The  opening  into  the 
street  from  this  drive-way  is  provided  with  steel  rolling  shut- 
ters which  can,  without  much  trouble,  be  closed,  and  thus, 
during  cold  weather,  as  soon  as  the  team  has  been  backed 
into  the  drive-way,  the  shutters  may  be  closed  during  the 
loading  and  unloading,  thereby  retaining  the  heat  in  the  shop. 
All  machine  tools  are  installed  on  the  rear  portion  of  this 
floor,  one  side  and  the  middle  of  the  building  being  almost 
entirely  given  up  to  the  machine  tools  themselves,  while  the 
erection  and  bench  work  is  done  on  the  other  side  of  the 
building.  In  the  front  of  the  building  are  the  oflBces,  drawing- 
room  and  the  shop  washroom,  which  latter  is  provided  with 
individual  lockers  for  the  men.  A  special  stock-room  for  fin- 
ished material  is  located  behind  the  drawing-room,  or  rather, 
between  the  drawing-room  and  the  shop.  The  main  entrance 
to  the  building  opens  into  a  vestibule  from  which  one  may 
enter  either  the  office  to  the  right  or  the  shop  directly  in 
front.  At  the  rear  of  the  building  the  freight  elevator  is  in- 
stalled for  carrying  material  between  the  basement  and  the 
main  floor.  The  platform  of  this  elevator  is  6  feet  by  9  feet, 
and  it  has  a  carrying  capacity  of  5  tons.  The  stairs  leading 
down  to  the  basement  are  located  immediately  beside  the  ele- 
vator. Near  the  elevator,  also  at  the  rear  of  the  building,  is 
shown  a  steel  chute  through  which  all  the  chips  from  the 
machine  operations  are  dropped.  The  chute  leads  to  a  concrete 
bin  outside  of  the  building,  in  which  the  chips  are  stored 
until  disposed  of.  The  building  is  steam  heated,  the  steam 
being  generated  by  an  "American"  low-pressure  boiler.  All 
the  benches  along  the  wall  are  three  inches  from  the  brick 
wall,  in  order  to  permit  the  pipes  to  be  carried  near  the  wall 
and  keep  the  direct  radiation  of  the  heat  away  from  the  men 
working  at  the  benches. 

Of  the  general  specifications  for  the  shop  the  following  data 
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Fig.  1.    View  of  the  Machine  Tool  Department  of  The  Mueller  Machine  Tool  Company, 


Flif.  2.     View  of  the  Hreotlnir  Department  of  The  Mueller  Miiohlno  Tool  Company 
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Fig.  3.    Plan  of  the  First  Floor  of  The  Mueller  Machine  Tool  Oo.'s  Shop,  Cincinnati,  Ohio. 
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may  be  of  intei-ost  and  of  suggestive  value.  The  floor  on  the 
upper  or  main  story  In  the  shop  Is  laid  diagonally  with  2V*- 
ineh  tonguedand-grooved  pine  lumber,  and  has  a  top  layer, 
laid  diagonally  at  an  opposite  angle,  of  %-inch  tongued-and- 
grooved  maple  lumber.  The  steel  columns  through  the  center 
of  tlie  building  are  placed  20  feet  apart,  and  carry  18-inch  I- 
heanis  wliioh  in  turn  support  the  roof.  The  erecting  side  of 
the  liuildiug  has  a  clear  heiglit  of  IG  feet,  it  being  possible  to 
thus  obtain  a  12-foot  lift  with  the  cranes  installed,  each  of 
which  has  a  capacity  of  1  tons.  Besides  the  traveling  cranes, 
there  is  at  the  rear  wall  of  the  building  a  15-foot  jib  crane, 
intended  to  be  used  by  the  vise  hands  when  handling  parts  of 
nuichines  for  assembling,  such  as  heads,  arms,  tables,  etc.  . 
The  side  of  the  shop,  which  is  exclusively  given  up  to  the  in- 
stallation of  machine  tools,  is  12  feet  high,  this  height  being 
the  most  convenient  for  the  installation  ot  counter-shaft  and 
belting.  The  skylights,  previously  mentioned,  are  ten  in  num- 
ber, each  measuring  6  feet  by  10  feet,  projected  area.  By 
means  of  these  skylights  the  middle  of  the  shop  is  fully  as 
well  lighted  as  are  the  sides  near  the  windows,  and  the  light 
over  the  whole  shop  is  diffused  in  the  most  satisfactory  man- 
ner. The  windows  all  come  up  close  to  the  ceiling,  and  those 
on  the  north  and  south  sides  have  transoms  for  ventilating 
purposes.  Ventilators  are  also  placed  one  at  each  end  of  each 
s:kylight. 

The  line-shaft  is  motor  driven,  a  Bullock  motor  and  a 
Renold  silent  chain  constituting  the  drive.  The  motor,  as 
will  be  seen  from  Fig.  1,  is  attached  to  the  celling,  as  usual 
in  this  kind  of  installation.  The  line-shaft  is  provided  with 
two  Dodge  clutches,  so  that  sections  of  the  line-shaft  can  be 
thrown  out  if  required.  All  the  line-shaft  hangers,  as  well  as 
the  counter-shaft  hangers,  are  supported  by  angle  plates  bolted 
directly  to  the  I-beams,  thus  doing  away  with  all  wooden 
hanger  planks.  All  large  machine  tools  are  placed  on  con- 
crete foundations,  while  the  smaller  ones  are  simply  bolted 
to  the  floor. 

The  general  construction  and  equipment  of  the  shop  shows 
care  and  forethought,  everything  having  been  arranged  so  as 
to  be  advantageous  for  economical  manufacturing  as  well  as 
convenient  for  the  men,  and  the  shop  constitutes  a  good  ex- 
ample of  moderate  sized  shop  construction  adapted  to  machine 

tool  manufacture. 

*     #     * 

HO'W  A  LARGE  CASTING  "WAS  PLANED  ON  A 
SMALL  PLANER. 
The  photograph  for  the  half-tone  cut.  Fig.   1,   was  sent  to 
Machinery  by  Mr.  L.  T.  Wilmarth,  of  the  Wilmarth  &  Mor- 


I'owell  planer.  While  the  method  is  not  new  it  is  of  general 
interest  to  small  shops  which  frequently  are  called  upon  to- 
jjcrform  work  that  is  beyond  the  ordinary  capacity  of  their 
machine  tools. 

The  surfaces  to  be  planed  were  the  two  opposing  faces  of 
the  jaws  indicated  by  A  and  B  in  Fig.  2,  being  the  upper  and 
lower  sides  of  the  projecting  arms  at  the  outer  ends.  The 
upper  surface  was  7%  inches  long  by  14  inches  wide,  and  the 
lower  surface  was  9%  inches  long  by  14  inches  wide.  The 
lengthwise  dimensions  are  in  a  direction  parallel  to  the  di- 
i-ection  of  the  arms.  The  casting  was  about  63%.  inches  long, 
measured  from  the  end  of  the  lower  jaw  to  the  perpendicular 
through  the  back  edge  of  the  base;  the  width  was  30  inches 
measured  on  the  base;  and  the  height  was  approximately  58 
inches. 

Obviously  the  casting  could  not  be  planed  on  a  24  x  24-inch 
planer  without  allowing  the  base  to  over-hang  the  table.  The 
over-hang  was  about  3   feet  and  it  was  carried   on  a   frame- 


Flff.  1.    Method  of  Planing  a  Large  Casting  on  a  Small  Planer. 

man  Co.,  Grand  Rapids.  Mich.,  to  illustrate  how  a  machine 
frame  casting  weighing  about  1,200  imunds,  and  of  very  awk- 
ward shape,  was  planed  on  a  24  x   21    x  C-foot  Woodward  & 


JIIachinery_X.T. 
Fig.  2.    Elevation  and  Plan  of  the  Casting. 

work  partly  shown  in  Fig.  1.  Its  construction,  however,  was 
simple,  consisting  of  three  wooden  blocks,  12  x  12  x  24  inches, 
laid  on  the  floor  at  right  angles  to  the  planer  bed,  on  which 
was  placed  a  9  x  12-inch  x  12-foot  timber  lengthwise  with  the 
planer.  This  timber  was  strongly  braced  sideways  to  hold  it 
in  place,  the  braces  being  spiked  to  the  timber  and  to  the 
floor.  A  flat  iron  runway  or  track  was  screwed  on  top  of  the 
long  timber  and  upon  this  track  were  placed  two  2-inch  rolls. 
On  account  of  the  unevenness  and  irregularity  of  the  base,  it 
was  necessary  to  provide  a  straight-edge  bearing  for  the  cast- 
ing which  could  be  made  pai-allel  with  the  planer  ways.  This 
was  made  with  two  pieces  of  flat  iron  %  x  4  inches  x  4  feei 
long  bolted  or  clamped  to  the  lower  edge  of  the  base. 

The  time  required  for  getting  the  outfit  together  and  as- 
sembled, and  the  planing  of  the  first  casting  was  28  hours; 
the  time  required  for  the  second  casting  was  IS  hours,  but 
before  the  job  of  20  castings  was  completed,  the  time  was 
reduced  to  about  12  hours  each. 


At  the  end  of  1906  the  electric  railways  in  the  United  States 
aggregated  3C,212  miles.  The  equipment  included  CG.206 
electric  motor  cars.  Canada  had  at  the  same  time  1,073  miles 
of  electric  railway. 
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MILLING  OPERATIONS  ON  VISE  PARTS. 

JOHN  EDGAR.' 

Most  of  US  are  familiar  witli  the  flat  machine  vise,  and  we 
put  a  great  deal  of  dependence  upon  its  being  square  for  the 
quality  and  accuracy  of  a  great  deal  of  our  machine  worlv, 
especially  that  done  on  the  milling  machine.  The  base  must 
tie  parallel  and  square  with  the  platen  of  the  machine.  The 
jaws  must  stand  perpendicular  with  the  top  of  the  table,  and 
lie  at  right  angles  to,  or  parallel  with,  the  direction  of  the 
feed  when  the  vise  is  tongued  to  the  table.  In  order  to  fulfill 
all  these  conditions,  and  yet  have  the  price  of  the  vise  rea- 
sonable, considerable  planning  must  be  done.  The  job  of 
•machining  the  parts  that  require  the  greatest  accuracy  is 
■usually  done  on  the  planer.  These  parts  are — the  base,  the 
«lide,  and  the  jaws. 

The  illustrations  that  accompany  this  article  show  how  the 
different  phases  of  machining  these  parts  are  done  on  the 
milling  machine,  and  they  represent  the  practice  of  a  New 
England  concern.  The  vises  are  manufactured  in  lots  of  from 
one  hundred  to  three  hundred.  Little  rigging  up  was  neces- 
sary, and,  outside  of  the  cutters,  the  work  called  for  but  little 
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'Fig.  1      Rough  milling  the  Top  of  Base.  Jaw  Top.  Jaw  Backing  and  Screw 
Bosses  -with  Gang  Cutter. 

•extra  expense  for  equipment.  The  form  of  the  pieces  is  such 
^;hat  they  are  easily  held  on  the  naked  platen  by  ordinary 
means — clamps  and  bolts.  With  three  exceptions,  no  fixtures 
were  used.  The  cutter  gangs  were  for  the  most  part  made 
'up  from  cutters  on  hand,  as  in  but  few  of  the  operations  were 
special  gangs  necessary.  Had  the  several  operations  been 
carried  on  for  a  larger  number,  or  for  smaller  lots,  more 
frequently  the  case  would  have  been  different  and  special 
■•gangs  would  have  been  necessary.  Of  course,  in  work  of  this 
liind,  the  use  of  special  gangs  set  up  on  an  arbor  for  each 
gang  eliminates  the  necessity  of  making  up  a  gang  and  grind- 
ing same  for  the  job  to  be  done.  However,  under  the  circum- 
•stances,  the  results  were,  and  still  are,  very  satisfactory. 

First  Operation— Milling  the  Top  of  Base,  Jaw  Top,  Jaw 
Backing  and  Screw:  Bosses. 

The  first  operation  on  the  base  is  shown  in  Fig.  1.     For  this, 
:a  special  gang  of  cutters  was  used,  as  the  relation  of  the  sev- 


Flg.  2.    Bougbing  Under  Side  of  ^ase. 

eral  cutters  in  the  gang  made  it  necessary.  This  operation 
is  that  of  roughing  off  the  top  of  the  base,  the  front  jaw, 
"backing,"  and  the  bosses  for  the  screw  support.  The  base 
casting  has  a  spot  on  the  top  of  the  screw  support  lug  that 
is  machined  off  so  that  it  comes  level  with  the  top  of  the 
front  jaw  backing.  The  object  of  having  it  so  is  to  furnish 
a  bearing  on  which  to  rest  the  base  when  machining  the  bot- 
tom.    The  large  slabbing  cutter  in  the  center  of  the  gang  is 


made  interlocking  so  that  the  proper  distance  over  all  may 
be  preserved.  One  end  of  this  cutter  is  made  with  side  teeth 
for  milling  the  boss.  The  front  jaw  backing  is  milled  by  a 
side  milling  cutter  made  a  trifle  larger  than  the  large  cutter 
that  lies  alongside  of  it,  so  that  a  trough  the  width  of  the 
cutter  is  cut  across  the  top  of  the  base.    The  excess  in  diame- 
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Fig.  3.    Mining  Under  Strap  Strips  with  End  Mill,  using  Vertical 
Spindle  Machine. 

ter  of  the  narrow  cutter  over  the  other  is  small,  being  about 
1/32  inch.  The  reason  for  this  narrow  trough  will  be 
explained  later  on. 

This  operation  was  done  on  a  heavy  slabbing  machine,  and, 
while  it  was  supposed  to  be  a  roughing  cut,  care  was  taken 
to  have  the  finish  fairly  good,  as  the  only  surface  re-milled 
was  the  top  of  the  base.  The  pieces  were  strung  on  the  platen, 
which  was  eight  feet  long,  and  were  clamped  as  is  ordinarily 
done  on  a  planer.  The  feed  was  about  three  inches  a  minute, 
using  high-speed  cutters.  The  chip  was  light,  only  enough 
stock  being  left  on  the  pattern  to  insure  the  removal  of  all 
the  scale. 

Second  Operation— Roughing  Under  Side  of  Base. 

The  second  operation  was  the  machining  of  the  under  side 
of  the  base.  This  was  accomplished  on  a  horizontal  milling 
machine,  as  shown  in  Fig.  2.  The  piece  was  held  against  an 
angle-iron  bolted  to  the  table.  The  reason  for  using  the  large 
inserted  tooth  cutter  is  that  such  a  cutter  will  remove  a 
greater  amount  of  stock  for  the  same  expenditure  of  power, 
and  will  not  strain  the  machine  or  holding  devices  so  much 
as  would  a  slabbing  cutter.  The  face  mill  does  not  heat  the 
work  to  the  extent  that  a  slabbing  cutter  does.     The  feed  can 
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Machineryty.T. 
Fig.  4.    "Tongueing"  the  Base. 

be  forced  much  faster  than  with  the  plain  cutter,  and  the  sur- 
face will  not  show  the  effects  of  such  forcing.  In  all,  a 
much  better  surface  can  be  obtained  with  a  mill  of  this  kind 
on  a  broad  surface  than  with  the  slabbing  cutter.  The  feed, 
in  this  case,  was  forced  to  seven  Inches  a  minute,  and  the 
surface  produced  was  all  that  could  be  desired.  The  feed  was 
then  dropped  to  five  inches  per  minute,  in  order  to  save  the 
cutter  from  repeated  grindings.  The  bottom  surface  of  the 
pattern  for  this  piece  is  cut  out  considerably  in  the  center, 
which,  of  course,  counts  for  considerable  in  time  of  milling  the 
resulting  castings. 

Third  Operation-Milling  Under  Strap  Strips  with  End  Mill. 
For  the  next  operation  we  find  ourselves  among  the  vertical 
millers.  Here  we  have  the  base  turned  bottom  upward,  and 
an  end  mill  machining  the  strips  for  the  binder  straps  to  ride 
on.  There  are  two  of  these  strips,  one  on  each  side  of  the 
center  line.  Each  strip  has  a  slot  running  nearly  its  full 
length,  through  which  the  screws  pass.  The  advantage  of  the 
vertical  milling  machine  on  this  operation  is  apparent.  The 
cut  is  in  full  view,  and  the  ease  with  which  the  cutter  can 
be  dropped  in  to  the  proper  depth  is  easily  imagined.     This 
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Is  tlu'  class  of  work  for  which  the  vertical  spindle  machine  Is 
peculiarly  adapted.  The  proper  depth  for  each  piece  is 
obtained  by  means  of  a  gage  block  which  Is  set  under  the 
micrometer  "set"  screw  on  the  side  of  the  head.  The  screw 
is  then  adjusted  until  the  cutter  just  touches  the  bottom  of 
the  base.  The  block  Is  then  removed,  and  the  head  is  low- 
ered until  the  screw  strikes  the  shelf. 

The  milling  cutter  is  as  small  in  diameter  and  as  short  as 
Is  convenient,  so  that  a  high  speed  and  a  fine  "quick"  feed 
may  be  obtained,  leaving  a  surface  tnat  is  easily  scraped.     In 


making  it  possible  to  obtain  a  good  reasonable  rate  of  speed, 
and  still  not  overdo  the  matter. 

Fifth  Operation-Milling  the  Slots  for  the  Movable  Jaw. 

The    next   operation,    shown    In    Fig.    5,    Is    also    one    that 

requires  care,  and  on  It  depends  the  accuracy  of  alignment 

of  the  sliding  jaw  with  the  front  jaw.     This  operation  Is  that 

of  milling  the  slots  In   the  top  of  the   base   for  guiding  the- 
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MIUlaK  the  Slots  for  the 
Movable  Jaw. 


Fig.  8.    Mining  the  Bottom  Surface  of  the  Slide 
and  forming  the  Grooves. 


Pig.  9.    MiUing  the  Top  of  the  Sliding  Block. 


this  position,  we  use  the  spot  spoken  of  in  the  early  part  of 
the  article.  The  casting  Is  clamped  to  the  table  by  ordinary 
clamps  and  bolts. 

Fourth  Operation— Milling  the  Tongue  Slots. 
We  now  come  to  an  operation,  shown  in  Fig.  4,  that  requires 
a  little  care.  This  operation  is  milling  the  tongue  slots — the 
most  important  feature  of  the  flat  vise,  because  should  they 
be  out  of  line  or  out  of  square  the  vise  cannot  be  used  with 
satisfactory  results.  The  slots  lengthwise  of  the  base  must 
be  square  with   the  front  jaw,  and  the  slots  across  the  base 


Fig.  6. 
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Finishing  the  Top  of  the  Base  for  the  Movable  Ja-w. 


must  be  parallel  with  that  jaw  and,  of  course,  at  right  angles 
with  the  other  slots.  To  procure  good  results  in  this  case, 
the  casting  is  set  bottom  up  on  a  specially  adapted  block 
which  is  made  perfectly  square  with  the  direction  of  the  feed 
and  parallel  at  one  end  with  the  axis  of  the  cutter  arbor.  The 
top  of  the  block,  of  course,  must  be  parallel  with  the  top  of 
the  table.  The  block  is  fitted  with  a  set-screw  which  is 
brought  to  bear  against  the  boss  on  the  screw  support  lug, 
thus  forcing  the  vise  base  home  against  the  lining  surface  of 
the  block.     The  casting  is  clamped  to  the  block  by  means  of 


slide.  In  order  to  reduce  the  labor,  the  guides  are  made  to- 
fit  on  the  inner  side  of  each  slot  only,  and  a  clearance  is  left 
on  the  outer  side.  The  work,  in  this  case,  is  clamped  to  the 
table,  using  tongues  in  the  table  slots  to  line  it  up.  The  base 
thus  rests  In  a  natural  position,  and  the  accuracy  of  align- 
ment of  the  machine  is  the  only  feature  upon  which  we  place 
any  dependence.  Naturally  the  machine  used  for  this  work 
is  previously  tested  for  error.  The  statements  regarding  the 
cutters,  in  the  last  operation,  apply  with  equal  force  here. 

Sixth  Operation -Finishing  the  Top  of  the  Base  for  the 
Movable  Jaw. 

The  work  is  again  placed  on  the  vertical  milling  machine, 
and,  with  a  large  inserted  tooth  face  milling  cutter,  the  top 
of  the  base  is  given  the  final  cut.  The  operation  is  shown  In 
Fig.  6.  The  cutter  used  In  this  operation  is  kept  in  good 
condition,  exclusively  for  this  work;  it  runs  very  true.  The 
speed  and  feed  of  the  cutter  in  this  operation  are  rather  above 
and  below — respectively — that  which  would  be  considered  cor- 
rect for  ordinary  work,  surface  and  finish  being  the  main 
object  of  this  cut.  The  teeth  of  the  cutter  are  broad,  and 
the  clearance  is  small,  insuring  a  smooth  cut.  This  operation 
takes  out  any  twist  that  may  have  been  caused  by  releasing 
the  scalfe  on  the  bottom.  For  that  reason  the  operation  was 
delayed  until  this  time. 

It  was  for  convenience  in  this  operation  that  the  trough 
was  milled  across  the  top  of  the  base,  as  explained  in  connec- 
tion with  the  first  operation.  The  large  face  mill  is  set  to 
depth  so  that  it  just  scrapes  the  bottom  of  this  trough,  and 
also  so  as  to  clear  the  jaw  backing  as  shown.  It  is  obvious 
that  should  any  attempt  be  made  to  mill  both  surfaces  by  a 
single  operation,  poor  results  would  be  obtained.     The  strain 
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Fig.  7.    Finishing  the  Jaw  Backing  Surface. 

tap  bolts  through  tlie  slots  In  the  casting  and  tapped  into  the 
block.  A  similar  block  Is  used  to  mill  the  cross  slot,  the 
only  difference  being  in  the  location  of  the  tongue. 

The  cutter  used  to  slot  the  casting  in  this  operation  is  a 
plain  cutter  with  outside  teeth.  The  slot  is  narrow,  and, 
with  the  cutter  properly  hardened,  little  trouble  Is  experi- 
enced from  the  corners  of  the  teeth  wearing  excessively  or 
breaking.  A  side  milling  cutter  under  such  conditions  would 
be  under  size  after  the  first  grinding.  The  cutter  Is  made 
•mall  in  diameter,  and  is  run  at  a  correspondingly  high  speed. 


Fig,  lo.    Finishing  the  Bides  of  Base  and  Movable  Jaw. 


would  cause  chattering.  By  the  method  described,  the  top  Is 
milled  independent  of  the  vertical  surface,  and  yet  no  corner 
Is  left  that  the  milling  cutter  passes  over.  It  also  avoids  the 
obvious  difUculty  of  making  a  large  cutter,  screwed  onto  the 
spindle  nose,  run  perfectly  true  on  Its  periphery. 

Seventh  Operation— Finishing  the  Jaw  Backing  Surface. 

More  as  a  precaution  than  as  a  necessity,  the  operation 
shown  In  Fig.  7  Is  taken.  The  object  is  to  straighten  up  the 
backing  for  the  front  jaw,  and  also  to  Insure  Its  being  square 
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with  the  tongues,  but  here,  again,  we  have  to  depend  on  the 
alignment  of  the  machine.  Probably  it  would  be  as  well  to 
■omit  this  operation,  for,  when  all  conditions  are  looked  into, 
.  the  risk  of  throwing  already  accurate  work  out  of  square  is 
great. 

Eighth  Operation— Milling  the  Bottom  Surface  of  the  Slide 
and  Forming  the  Groove. 

The  operation  of  milling  the  bottom  surface  of  the  slide  is 
shown  in  Fig.  8.  This  operation  forms  the  tongues  that  fit 
the  slots  formed  as  shown  in  Fig.  5.  The  fit  mentioned  in 
dealing  with  that  operation  is  indicated  in  Fig.  8.  The  cut- 
ters used  in  this  operation  are  a  special  gang  kept  for  the 
purpose.  The  block  is  clamped  to  the  table  by  ordinary 
means. 

Ninth  Operation— Milling  the  Top  of  the  Sliding  Block. 
The  operation  of  milling  the  top  of  the  sliding  block  is 
shown  in  Fig.  9.  For  this  operation  a  casting  was  provided, 
having  slots  corresponding  to  the  slots  in  the  top  of  the  vise 
"base,  at  right  angles  to  the  tongue  on  the  under  side  of  this 
casting  for  lining  same  with  the  slots  in  the  machine  table. 
This  course  insures  that  the  backing  for  the  sliding  jaw  will 
be  parallel  with  the  line  of  the  front  jaws. 

Tenth  Operation— Finishing  the  Sides  of  the  Base  and 
Movable  Jaws. 

Fig.  10  shows  the  operation  of  milling  the  sides  of  the 
-vise  base  and  slide,  the  latter  being  put  in  position  on  the 
base  and  clamped  to  same.  This  operation  mills  the  sides  of 
both  pieces  so  that  they  will  be  flush.  This  method  was 
adopted  rather  than  that  of  making  special  fixtures  and  spe- 
cial cutters  for  milling  each  piece  separately. 

As  examples  of  operations  wherein  the  milling  machine  has 
"butted"  into  the  planer's  territory,  the  above  are  well  worth 
attention,  and  it  is  regretted  that  photographs  were  not  avail- 
able instead  of  the  scanty  line  cuts.  However,  even  these  show 
the  milling  machine's  superiority  for  such  work  to  good  advan- 
tage. They  furnish,  also,  examples  where  equipment  has  in 
no  way  been  a  main  point,  and  show  that  a  large  range  of 
work  can  be  handled  with  the  ordinary  means  available. 
The  various  operations  also  show  the  different  kinds  of  mill- 
ing, and  both  styles  of  machines. 

*     «     * 
MOVING  A  SHOP. 

B.  HAEDIE.' 

It  is  sometimes  necessary  to  move  a  manufacturing  plant, 
particularly  one  renting  quarters,  from  one  place  to  another, 
either  because  the  present  place  has  to  be  Vacated  to  give 
room  for  somebody  who  is  willing  to  pay  higher  for  the  lease, 
or  because  cheaper  and  better  quarters  can  be  obtained  else- 
where. This  moving  time  is  one  of  uncertainty  of  hours  for 
all  employed,  and  it  makes  the  young  apprentice  swell  with 
pride  to  have  the  superintendent  approach  him  and  ask  him 
to  work  to-night,  and  he  feels  under  moral  obligation  to  tell 
every  one  he  meets  that  "we  are  moving  now,  and  I  will  have 
to  work  to-night." 

At  a  time  of  such  a  shop  moving,  the  most  important  thing 
is  to  have  everything  about  the  moving  settled  beforehand. 
The  men  in  charge  must  determine  upon  exactly  where  every 
bench  and  machine  should  be  placed  in  the  new  building  in 
order  to  provide  for  the  greatest  convenience.  The  first 
thing  to  do  is  to  obtain  a  drawing  of  the  place,  either  from 
the  owners  renting  it,  or,  if  the  place  be  bought,  from  the 
previous  owners,  or  by  having  the  draftsman  sketch  it  up. 
In  these  plans  particular  attention  should  be  paid  to  col- 
umns, height  of  ceiling,  and  location  of  cross  beams,  as  well 
as  the  location  of  the  windows.  The  location  of  the  cross 
beams  is  very  necessary  in  order  to  be  able  to  arrange  the 
counter-shafts  correctly,  and  as  for  the  columns,  it  is  plainly 
in  evidence  that  it  would  be  inconvenient  to  have  one  of  them 
located  right  in  between  the  ways  of  a  lathe.  The  same 
applies  to  the  planning  of  closets  in  front  of  the  windows, 
which  mistake  is  often  made  in  the  drawing,  if  the  windows 
are  not  plainly  marked.  When  all  theSe  data  are  obtained,  a 
plan  should  be  laid  out  to  as  large  scale  as  convenient.  It  is 
preferable  to  paste  the  paper  on  which  this  plan  is  laid  out 
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on  the  drawing  board  itself.  Templets  corresponding  to  the 
various  machines  in  the  shop  should  then  be  cut  out  of  stiff 
cardboard,  these  templets  being  made  as  close  to  scale  as 
possible  of  the  actual  floor  space  occupied  by  each  machine. 
Particular  attention  should  be  paid  in  this  instance  to  proper 
clearances,  and  the  pasteboard  pieces  should  be  large  enough 
to  cover  all  projections  or  overhanging  parts  of  the  body  of 
the  machine,  as  these  parts  often  will  require  larger  space 
than  do  the  columns  or  feet  of  the  machine.  Templets  should 
also  be  made  for  benches,  closets,  and  all  other  fixtures 
required  to  be  installed.  When  this  is  done,  the  superinten- 
dent and  the  foremen  in  charge  should  arrange  the  templets 
as  they  consider  best  for  carrying  out  the  work  in  the  most 
economical  manner.  When  the  templets  have  been  arranged 
in  a  manner  satisfactory  to  everybody  concerned,  thumb-tacks 
may  be  stuck  to  each  templet  as  it  is  placed  in  position,  and 
then  another  layout  can  be  drawn  up  very  easily,  a  tracing 
made,  and  blue-prints  taken,  so  that  everybody  concerned  in 
the  moving  can  use  one  of  these  blue-prints  as  a  guide. 

One  of  the  greatest  troubles  met  with  is  the  lining  up  of 
the  shafting  and  the  placing  of  the  counter-shafts,  which,  if 
not  properly  done  at  first,  will  cause  an  endless  amount  of 
trouble  later.  A  great  deal  of  this  difficulty  is,  of  course, 
avoided  in  the  more  modern  shops,  where  individual  motor 
dri.ve  obviates  this  difficulty.  Another  very  important  point 
to  be  considered  when  all  machines,  benches  and  shafting  are 
placed  in  position  is  the  arrangement  of  the  lighting  fixtures, 
whether  the  lighting  be  by  gas  or  electricity.  This  work 
should  not  be  entered  upon  before  everything  else  is  in  place, 
as  one  of  the  most  important  things  in  regard  to  light  is  that 
it  be  placed  exactly  where  it  will  be  needed  the  most,  and 
this  cannot  very  well  be  determined  in  the  drafting  room,  but 
should  be  determined  directly  in  the  shop,  when  all  the 
machines  are  in  place. 

Some  shops  will  think  it  advisable  to  hire  a  few  extra 
hands  for  the  moving,  but  generally  this  is  bad  practice  if  it 
is  possible  to  go  along  without  extra  movers.  Hiring  outside 
help  for  moving  gives  the  men  in  the  shop  a  chance  to  say 
that  they  "were  not  hired  for  moving,"  and  may  retard  the 
work  rather  than  facilitate  it.  Besides,  in  the  case  of  mov- 
ing it  is  a  difficult  matter  to  have  too  manj'  men  to  look  after, 
and  the  experienced  old  hands  will  probably  know  more  about 
how  to  do  the  work  properly  than  would  extra  hands.  When 
everything  is  arranged  right,  each  machine  should  be  moved 
from  its  old  place  and  put  directly  into  its  place  in  the  new 
shop  in  the  same  order  as  it  is  moved.  It  is  a  great  deal 
better  to  have  each  machine  put  in  place  at  the  time  of  moving 
than  to  have  them  all  piled  up  and  sorted  out  later,  and  if  a 
man  with  a  blue-print  of  the  layout  of  the  floor  is  appointed 
to  superintend  the  placing  of  the  machines  in  position  as  soon 
as  arriving  in  the  new  place,  it  is  an  easy  matter  to  attend 
to.  The  entire  operation  of  moving  can  be  more  quickly 
accomplished  if  two  crews  are  employed,  one  to  take  the 
machines  from  the  floors  and  place  them  on  the  wagons  at 
the  old  shop,  and  one  to  take  them  off  the  wagons  and  put 
them  down  in  their  place  in  the  new  shop.  Thereby  the  time 
lost  by  the  men  traveling  forth  and  back  between  the  two 
shops  is  saved.  If  the  moving  is  carried  on  along  the  lines 
indicated,  and  superintended  in  a  proper  manner,  the  inter- 
ruption in  business  will  not  be  noticed  by  outside  customers, 
as  each  machine  can  be  kept  in  running  order  up  to  the  time 
of  its  removal,  and  be  put  in  running  order  within  a  short 
time  of  its  being  placed  in  the  new  shop. 

In  the  case  of  moving  a  shop,  it  is,  perhaps,  more  necessary 
to  create  a  spirit  of  cooperation  among  the  men  than  it  is  at 
any  other  time,  and  to  obtain  this,  many  firms  offer  a  bonus 
to  the  men  for  every  day  under  a  certain  time  that  the  shop 
is  In  running  order,  the  bonus  to  be  divided  between  the 
men  in  proportion  to  the  work  and  responsibility  assumed  by 
each  at  the  time  of  moving.  This  never  fails  to  impart  new 
energy  to  everybody,  and  even  the  office  boy  is  imbued  with 
new  vigor  in  getting  a  shop  cat  into  a  bag  to  be  taken  to  the 
new  place.  After  the  shop  has  been  moved,  the  office  quietly 
goes  the  same  way  as  the  shop.  The  main  point  to  be  con- 
sidered in  moving  the  office  is  to  keep  track  of  all  records,  as 
it  often  happens  at  the  time  of  moving  offices  that  old,  and 
presumably  useless,  records  are  thrown  away  and  lost. 
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ITEMS  OF  MECHANICAL  INTEREST. 


UNIVERSAL  VISE  OF  UNIQUE  DESIGN. 
At  the  Olynipiii  Exposilion.in  London,  which  took  place  dur- 
ing the  latter  part  of  last  year,  a  vise  of  unique  design  was 
•exhibited  by  Wadkiu  &  Co.,  Leicester,  Kn.i;land.  The  accom- 
panying cut  gives  an  idea  of  the  niaunor  in  which  this  vise 
(Uiay  be  used,  the  general  principle  of  the  vise  being  plainly  in 
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Universal  Vise  of  Unique  Design. 

•evidence.  It  can  be  swiveled  around  to  almost  any  position, 
.and  tightened  in  place  wherever  desired.  Considering  its  uni- 
versal features  the  vise  is  said  to  be  unusually  rigid  and  ef- 
fective for  all  ordinaiT  bench  work.  The  jaws  are  carried  on 
the  upper  end  of  an  arm,  the  lower  end  of  which  is  fitted  into 
a  base  having  a  ball  and  socket  joint.  It  is  of  great  advantage 
when  working  on  irregularly-shaped  pieces,  as  it  is  not  neces- 
sary to  change  the  grip  of  a  piece  in  the  vise  or  to  work  at 
"the  vise  in  an  uncomfortable  and  awkward  position,  but  the 
vise  itself  can  Tje  swiveled  around  to  bring  the  piece  clamped 
into  the  position  required  for  convenient  application  of  the 
tools  used. 


NEW  IDEA  IN  CAB  WHEELS. 
The  accompany  ing  cut,  taken  from  the  Railroad  Gazette, 
November  S,  1907,  shows  a  new  car  wheel  patented  by  Mr. 
P.  H.  Griffin,  president  of  the  New  York  Car  Wheel  Co., 
Buffalo,  N.  Y.  The  purpose  of  this  wheel  is  to  divide  the 
•destructive  effects  of  heavy  wheel  loads  and  the  wear  and 
heating  action  of  the  brake  shoe  between  two  similar  treads, 
:and  thus  more  than  double  the  life  of  the  wheel.  The  outer 
tread,  as  shown  in  the  cut,  is  of  large  diameter,  and  rolls  on 
the  rails,  carrying  the  load.  The  inner  tread,  of  smaller 
■diameter,  is  used  only  for  braking  purposes.     This  construc- 


itachinert/fX.'S, 
Car  Wheel  having  Extra  Tread  for  Braking  Purposes. 

tlon  requires. a  longer  hub  than  the  ordinary  wheel  and  adds 
between  200  to  250  pounds  to  the  weight  of  a  700-pound  wheel, 
■or  approximately  from  30  per  cent  to  35  per  cent.  The  objec- 
tions to  this  wheel,  however,  cannot  be  lightly  dismissed.  The 
weight  of  car  wheels  already  adds  considerable  to  the  dead 
•weight  of  a  car  or  a  train,  and  so  considerable  an  addition 
to  the  weight  as  necessary  in  the  car  wheel  described  natur- 
ally is  an  important  objection.  There  is  also  another  point 
worth  considering.  The  wear  on  the  tread  of  a  car  wheel 
caused  by  Its  rolling  on  the  rails  soon  forms  a  groove  in  the 
tread,  and  the  acllon   of  (he   brake   shoe  has  helped   to  rliiui- 


nate  the  continual  deepening  of  this  groove  by  wearing  evenly 
over  the  whole  surface  of  the  wheel.  Dividing  the  action  of 
the  rail  and  the  brake  shoe  will  eliminate  the  beneficial 
action  of  the  brake  shoe  in  preventing  a  groove  to  be  formed 
on  the  tread  of  the  wheel,  and  it  is  likely  that  the  tread 
rolling  on  the  rails  will  have  to  be  trued  up  a  great  deal 
oftener  than  would  be  the  case  in  ordinary  wheels. 


DIFFERENTIAL  DRIVE. 
The  accompanying  cuts,  taken  from  an  article  in  Der  prak- 
tische  Maschinen-Konstrukteiir.  show  the  principle  and  appli- 
cation of  a  differential  drive,  or  what  might  be  called  a  geared 
counter-shaft.  While  the  principle  in  itself  is  by  no  means 
new,  the  present  construction  is  of  some  interest.     If  we  first 
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Fig.  1.    Differential  Drive  of  Interesting  Construction. 

refer  to  Fig.  1,  it  is  clear  that  three  cases  for  the  use  of  this 
device  may  be  conceived  of.  In  the  first  place,  the  internal 
gear  A  may  be  stationary,  and  the  gears  B  and  C  revolved; 
the  gear  C,  of  course,  is  simply  rotated  loosely  on  a  stud  fast- 
ened to  an  arm  D,  so  that,  in  fact,  it  is  the  motion  imparted 
by  the  arm  D  that  is  transferred  to  the  gear  B,  or  vice  versa. 
In  the  second  place,  the  arm  D  may  be  stationary,  in  which 
case  either  the  internal  gear  A  or  the  gear  B  may  be  the 
driver.  Finally  the  gear  B  may  be  stationary,  the  power 
being  transmitted  in  either  direction  between  gear  A  and  arm 
D.     Hg.  2  shows  a  practical  application  of  the  principle.     In 
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SlaehiiicrtjtX.T, 
Fig.  2.    A  Practical  AppllcaUcn  of  the  Principle. 

this  design  there  are  two  gears  corresponding  to  C  in  Fig.  1, 
mounted  on  an  arm  which  in  turn  is  keyed  to  the  end  of  a 
shaft.  The  internal  gear  is  stationary,  forming  part  of  a 
casing  inclosing  the  gears,  and  the  central  gear  is  keyed  to 
another  shaft  and  drives  this  at  a  speed  different  from  that 
of  the  driving  shaft.  This  arrangement  is  a  compact  one,  and 
is  valuable,  where  space  is  limited,  for  the  driving  of  a  shaft 
directly  in  line  with  another  shaft,  but  to  be  run  at  a  dittercnt 

speed. 

*     *     * 

It  Is  stated  in  Copper  and  Brass  I  hat  aluminmii  bronzes 
containing  less  than  four  per  cent  of  aluminum  can  be  easily 
worked,  but  a  greater  amount  produces  a  metal  that  is 
very  hard  to  machine. 
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THE  LIGHTING  OF  DRAFTING  ROOMS. 
In  no  part  of  the  office  is  the  absence  of  direct  shadows 
more  to  be  desired  than  in  the  drafting  room.  High  studding, 
with  windows  on  the  north  side  reaching  to  the  ceiling,  or  a 
saw-tooth  roof  with  the  glazing  facing  the  north,  give  the 
best  and  most  uniform  light.  With  the  former,  the  arrange- 
ment of  tables  for  a  leit-shoulder  light  is  more  vital  than 
with  the  latter.  Prismatic  glass  in  the  upper  window  sash 
is  often  of  inestimable  value  in  lighting  distant  corners,  but 
it  must  be  avoided  when  it  would  receive  the  direct  rays  of 
the  sun.  The  tone  color  of  the  walls  should  be  warm  and 
restful  to  the  eye,  with  the  maximum  reflective  power.  Plas- 
ter is  usually  much  to  be  preferred  to  wood.  The  method  of 
artificial  lighting  to  be  employed  depends  largely  upon  the 
character  of  the  work.  If  large  drawings  are  the  rule,  the 
light  must  be  thoroughly  distributed,  as  may  be  best  accom- 
plished by  properly  shaded  overhead  enclosed  arc  lamps.  If 
the  drawings  are  small,  calling  for  little  change  in  the  area 
to  be  lighted,  local  illumination  is  very  satisfactory,  such 
for  instance  as  by  means  of  a  single  32-candle-power  lamp, 
swung  from  the  back  of  the  table  upon  a  double-jointed 
bracket.  This  light,  well  shaded,  and  usually  below  the  level 
of  the  eye,  gives  maximum  intensity  and  lighting  efficiency. 
The  general  appearance  of  the  room  is  much  better  than 
with  suspended  lights  in  any  form. 


dom  remembers  or  cares  to  promptly  return  what  he  has 
borrowed,  and  sometimes  does  not  know  what  he  did  with  it. 
The  result  is  a  constant  searching  for  tools,  with  the  conse- 
quent loss  of  much  time.  Sometimes  the  tools  are  entirely 
lost,  and  the  borrower  will  assert  that  he  has  returned  them. 
These  matters  may  seem  trifling  as  a  subject  for  editorial 
comment,  but  we  are  convinced  that  if  the  time  lost  through 
this  practice  of  borrowing  tools  could  be  estimated,  and 
expressed  in  dollars  and  cents,  the  aggregate  would  be  stag- 
gering in  amount,  particularly  in  large  shops  with  a  great 
deal  of  floating  help. 

It  Is  true  that  the  machinist  has  to  supply  himself  with  an 
expensive  outfit  of  tools  if  he  wishes  to  be  well  supplied — so 
expensive,  in  fact,  as  to  be  rather  out  of  proportion  if  com- 
pared with  the  average  income  of  machinists  as  a  class;  but 
that  is  no  reason  why  one  man  should  take  advantage  of  his 
fellows.  Tools  cost  one  workman  as  much  as  another,  and 
the  borrower  usually  can  afford  to  buy  them  just  as  well  as 
the  lender.  Borrowed  tools  are  not  always  handled  gently, 
and  it  is  an  imposition  to  expect  a  man's  friends  to  pay  for 
the  tools  he  uses.  If  each  man  tries  to  be  independent  of 
the  other  in  this  respect  it  will  add  materially  to  the  efficiency 
of  the  entire  force,  and  when  it  is  really  necessary  to  borrow, 
or  help  of  any  kind  is  needed,  the  infrequency  of  the  neces- 
sity will  induce  a  greater  spirit  of  cooperation. 

*     *     * 

ON  KEEPING  THINGS  SEVEN  YEARS. 

"Keep  a  thing  seven  years  and  you  will  find  a  use  for  it"  la 
a  current  saying,  for  which  almost  any  one  can  find  warrant 
in  his  own  experience.  People  who  believe  thoroughly  in 
this  principle  have  their  desks  and  their  houses  filled  with  a 
collection  of  articles  of  more  or  less  value  which  they  are 
saving  for  the  seven  years  period,  with  the  reasonable  expecta- 
tion that  a  use  will  be  found  for  some  of  it,  at  least,  within 
that  time.  Such  collections  may  be  arranged  in  orderly  fash- 
ion or  heaped  in  wild  confusion,  depending  on  the  characters 
of  those  responsible  for  them. 

This  same  condition  may  sometimes  be  seen  in  a  shoP' 
where  the  superintendent  is  imbued  with  this  idea  of  preser- 
vation. In  such  a  place  there  will  be  found,  in  more  or  less 
orderly  arrangement,  large  collections  of  scrap,  which  from 
time  to  time  furnish  material  for  use  in  repair  work,  and 
from  which  old  pulleys  and  gears  are  dug  out  to  be  worked 
over  into  special  machines.  Carrying  out  the  same  idea,  old 
machinery,  which  has  outlived  its  usefulness  so  far  as  con- 
tinuous production  is  concerned,  is  kept  in  commission  for 
the  sake  of  the  occasional  odd  job  for  which  it  is  particularly 
suited. 

.  Now,  is  not  this  idea  a  fallacy,  however  successful  it  some- 
times may  appear  to  work  out  in  practice?  It  takes  valuable 
time  to  search  through  a  collection  of  such  material  for  the 
one  article  needed,  and  the  material  itself  requires  valuable 
room  if  carefully  and  systematically  laid  away.  If  scattered 
indiscriminately  over  the  shop,  as  is  usually  the  case,  it  is  a 
source  of  confusion,  and  interferes  with  the  work,  and  such 
wreckage  lying  around  loose  cannot  fail  to  have  a  demoral- 
izing effect  on  both  superintendent  and  workman. 

The  question  to  be  considered  is  whether  order  and  systemi 
and  the  ability  to  do  the  work  properly,  are  not  of  greater 
value  in  the  long  run  than  the  money  represented  by  an  occa- 
sional useful  article  which  has  to  be  sacrificed  for  its  price 
as  scrap. 


BORROWING  TOOLS. 

One  of  the  little  things  in  the  shop  which  causes  a  great 
deal  of  lost  time  to  the  employer,  and  much  annoyance  to  the 
more  thrifty  and  careful  of  the  men,  is  that  of  borrowing 
tools.  Some  men  seem  to  think  it  perfectly  proper  to  have 
their  fellow  workmen  supply  them  with  almost  any  tools  they 
may  happen  to  need,  from  a  screw-driver  to  a  micrometer. 
They  have  always  some  excuse  to  offer  why  they  have  not 
supplied  themselves  with  a  certain  tool,  and  are  always  say- 
ing, "Guess  I  will  get  one  myself,"  but  they  seem  to  forget 
it  the  next  minute.  When  the  rightful  owner  is  in  need  of 
his  tools,  they  are  not  on  hand,  as  the  habitual  borrower  sel- 


Probably  reinforced  concrete  building  construction  requires 
just  as  careful  designing  and  supervision  as  any  other  form. 
An  engineer  connected  with  one  of  the  prominent  contracting 
engineering  companies  of  New  York  says  that  the  apparent 
ease  with  which  a  reinforced  concrete  building  can  be  erected 
has  caused  the  business  to  be  taken  up  by  a  large  number 
of  inexperienced  contractors.  Essentially,  a  reinforced  con- 
crete structure  requires  careful  designing  and  engineering, 
and  in  addition,  a  most  thorough  and  conscientious  system  of 
intelligent  inspection,  while  in  course  of  construction.  Rein- 
forced concrete,  as  well  as  any  other  form  of  construction, 
should  be  executed  only  by  contractors  experienced  in  that 
particular  line  of  work. 
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UNIFORMITY  IN  SHOP  FORMS. 

lU'l'oii'  the  advent  of  llio  cost  acfomilunt  and  tlie  bcttcr- 
un'iit  cnsiii^'oi-,  with  thoir  cost,  index  and  muneious  blanks, 
most  shops  displajtd  a  lieterogtntons  collection  of  shop 
lorms,  devised  by  different  individnals,  suited  to  the  needs  of 
different  departments,  and  printed  at  different  times  by  difter- 
ent  printers.  The  trend  is  now  decidedly  toward  uniformity 
in  material,  size,  and  type.  Variety  in  color  of  ink  and 
paper  is  by  no  means  as  necessary  as  sometimes  appears. 
.Judicious  selection,  and  reduction  to  the  least  number  of 
varieties,  will  permit  of  greater  economy  in  printing,  inas- 
much as  a  number  of  different  shop  forms  may  be  run 
together  on  the  same  stock,  or  in  the  same  color  of  ink.  The 
same  is  true  of  the  sizes,  which  may  be  made  in  multiples, 
so  that  a  similar  grouping  will  reduce  cost  in  printing.  There 
is  always  a  strong  tendency  to  make  a  system  absolutely 
complete  by  providing  a  printed  form  for  each  type  or  class 
of  report.  This  results  in  great  and  often  unnecessary 
multiplicity.  Particularly  in  the  case  of  index  cards  always 
retained  in  a  given  department,  all  printing  may  be  omitted 
when  the  meaning  of  each  item  or  notation  is  perfectly  clear 
to  those  who  habitually  refer  to  the  cards.  It  is  often  the 
case  that  expensive  ruled  sheets  are  required  for  monthly  or 
annual  reports.  The  number  is  so  small  that  carefully  hand- 
ruled  sheets,  or  blue-prints  will  serve  fully  as  well,  with  a 
material  saving  in  the  cost  as  compared  with  type  composi- 
tion, printing,  and  machine  ruling.  A  careful  consideration 
of  the  conditions  under  which  they  are  used,  and  a  realiza- 
tion of  the  fact  that  they  are  not  made  for  strangers  to  the 
system,  will  frequently  result  in  a  decrease  in  the  number 
of  printed  forms,  and  a  material  economy  in  the  entire  expense 
of  shop  stationery. 


THE  DECEMBER  MEETING  A.  S.  M.  E.  PAPERS. 

Contrary  to  our  usual  custom,  we  have  not  made  a  general 
abstract  of  the  papers  read  before  the  December  semi-annual 
meeting  of  the  American  Society  of  Mechanical.  Engineers. 
The  number  of  papers  presented  would  have  necessitated  brief 
liaragraphs  of  a  somewhat  perfunctory  nature  had  the 
abstracts  been  confined  to  ordinary  limits  of  space,  and  tlie 
general  character  of  the  papers  makes  them  of  minor  interest 
fo  the  majority  of  our  readers.  No  disparagement  is  intended, 
nor  is  it  merited.  The  papers  on  the  whole  were  of  a  high 
grade,  and  they  constitute  a  notable  lot  of  contributions  to 
engineering  literature;  but  we  cannot  help  feeling  that  they 
possessed  too  little  variety.  Cut  of  a  total  of  nineteen  papers 
jiresented  at  the  December  meeting,  all  but  two  were  either  on 
Ijower  production  and  closely  kindred  subjects  or  foundry  prac- 
tice. The  December  proceedings  are  rich  in  material  for  the 
liower  plant  engineer  and  the  foundryman,  but  rather  dry 
liicking  for  the  machine  shop  superintendent  or  machine 
designer. 

Undoubtedly  the  most  effective  results  for  a  favored  group 
can  be  obtained  by  these  symposiums  on  given  subjects,  but  it 
should  be  remembered  by  the  committee  on  jjapers  that  the 
membershi])  is  made  up  of  men  representing  a  great  variety 
of  engineering  interests.  The  production  of  power  is  impor- 
tant; in  fact,  it  is  a  basic  art  on  which  all  other  industries 
depend.  The  manufacture  of  castings  in  a  sense  Is  also  a 
basic  art  and  the  foundation  of  nearly  all  machine  work,  but 
there  is  a  vast  multitude  of  other  things  of  interest  to  the 
mechanical  engineer  wliich  also  possess  great  importance.  We 
should  like  to  see  more  variety  in  the  paiiers  iiresented.  and 
more  of  the  lowly  things  that  we  all  can  understand  and  talk 
about.  Power  plants,  superheated  steam,  gas  engine  develop- 
ment, and  foundry  practice  are  subjects  of  perennial  Interest, 
no  doubt,  but  let  us  also  have  papers  on  machine  work, 
machine  shop  practice,  the  drafting-room,  notable  examples  of 
machine  i)roduction  and  even  shop  kinks.  In  the  same  way, 
other  fields  of  mechanical  engineering  activity  can  be  treated 
so  as  to  give  the  papers  a  diversity  of  interest  that  will  make 
every  member  of  the  A.  S.  M.  E.  feel  that  his  niombership  i.s 
profitable  lo  him.  and  that  it  has  a  direct  vital  connection 
with  liis  liusiness. 


BALANCED  INDUSTRIAL  CONDITIONS. 

In  time  of  peace,  prepare  for  war!  Tliis  Miaxiiu  liaa  lieen 
repeated  so  many  times  that  it  is  now  nearly  universally 
accepted,  although  the  feeling  is  growing  that  if  we  did  not 
prepare  for  wars  we  should  be  less  likely  to  have  them. 
Whether  this  maxim  be  true  or  not  In  regard  to  peace  and 
war,  it  is  not  open  to  denial  that  a  similar  expression  can 
he  ajjiilied  to  industrial  conditions,  and  dealing  with  times 
of  i)rosperity  and  of  depression.  As  thus  applied,  the  maxim 
would  naturally  read;  In  time  of  prosperity,  prei)arc  for 
depression.  Tliis,  however,  is  a  pessimistic  view  of  industrial 
conditions,  and  the  value  of  the  suggestion  is  somewhat  nega- 
tive. We  would  prefer  to  phrase  the  maxim;  In  time  of 
depression,  prepare  for  prosperity.  This  is  llie  optimistic 
-view — a  positive  expression  looking  forward  to  increased 
possibilities  and  development,  and  expressing  a  different  atti- 
tude towards  the  establishment  of  balanced  industiial  con- 
ditions. 

Our  industries,  and  in  particular  the  machinery  industry, 
have  developed  so  rapidly  that  truly  balanced  conditions  have 
not  yet  been  fully  accomplished.  But  it  is  no  exaggeration 
to  say  that  an  increased  confidence  in  the  future,  permitting, 
in  times  of  less  active  business,  necessary  preparations  to  be 
made  for  the  returning  tide  of  business  development  and 
prosperity — which  we  all  know  to  be  ahead  of  us  as  soon  as 
the  temporary  ebb  has  passed  by — would  greatly  tend  to  bal- 
ance industrial  conditions.  If  improvements  were  carried  out 
in  dull  times  instead  of  being  curtailed,  not  only  could  tliey 
be  installed  for  a  smaller  outlay,  but  they  would  be  available 
when  active  business  required.  We  have  all  seen  cases  where 
our  shops  were  unable  to  take  proper  care  of  their  orders 
in  good  years,  and  time  and  money  were  wasted  trying  to 
turn  out  work  with  inadequate  facilities;  and  while  there  is 
a  natural  reluctance  to  invest  more  capital  in  a  plant  when 
business  is  dull,  foresight  and  i)rovident  business  management 
often  demand  it  in  order  to  take  advantage  of  prosperous 
times  when  they  return.  In  every  sound  business  the  approxi- 
mate relation  between  present  expense  and  future  require- 
ment can  easily  be  judged,  because  there  can  be  no  doubt  of 
the  ultimate  return  of  prosperous  conditions. 

One  of  the  great  differences  between  European  and  Ameri- 
can industrial  management  is  to  be  found  in  the  conditions 
under  consideration;  and  it  may  be  that  the  balance  generally 
maintained  on  the  Continent  depends  somewhat  upon  the  man- 
ner in  which  most  European  shops  add  extensions.  Unlike 
many  of  our  own  manufacturers — who  are  often  forced,  we  ad- 
mit, by  the  unprecedented  demand  for  their  product — European 
manufacturers  usually  add  improvements  when  times  are  dull 
and  when  labor  and  materials,  as  well  as  interest,  are  low, 
and  the  demand  on  their  facilities  is  light.  In  good  times 
they  devote  themselves  exclusively  to  the  manufacturing  busi- 
ness, being  then  equipped  to  take  care  of  all  the  trade  they 
obtain,  and  naturally  making  a  larger  profit  on  their  product. 

The  additional  expense  of  carrying  a  building  or  two,  not 
yet  equipped  to  its  full  capacity,  for  a  couple  of  years,  they 
claim  is  amply  justified  l)y  the  certainty  of  increased  returns 
later.  There  is,  perhaps,  a  lesson  in  this  for  us,  which  could 
be  applied  to  our  present  conditions.  Instead  of  increasing 
our  plants  when  times  are  prosperous  and  everything  expen- 
sive, and  completing  the  installation  of  the  equii)ment  about 
the  time  when  trade  begins  to  fall  off,  would  it  not  be  possible, 
to  some  extent  at  least,  to  prepare  for  increased  trade  before 
the  demand  exists?  The  question  has  but  one  answer.  If  we 
look  far  enough  ahead,  we  can  see  the  tide  turning,  and  now  is 
the  time  to  ])reiiare  for  it,  rather  than  to  lose  lieart  on  account 

of  i)resent  conditions. 

*     *     * 

In  a  report  recently  presented  to  the  General  Managers' 
Association  of  Chicago,  It  is  stated  that  on  American  railroads 
the  number  of  locomotives  has,  in  tile  last  ten  years,  increased 
by' 42.8  per  cent.  In  the  same  period  the  weight  of  some  types 
of  locomotives  has  increased  82. 8  per  cent,  and  the  average 
weight  increased  28  per  cent.  The  number  of  freight  cars 
lias  been  increased  by  51.5  per  cent  in  this  last  decade,  (heir 
total  capacity  !).">.:!  per  cent,  and  average  capacity  HO.K  per 
cent. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


According  to  Industritidningen  Norden,  an  international 
exposition  will  be  held  in  Turin,  Italy,  in  1911.  This  exposi- 
tion will  be  large  in  its  scope,  and  will  be  devoted  particu- 
larly to  industrial  products  and  agriculture. 


It  is  reported  from  Washington  that  the  Postmaster-General 
has  imposed  on  a  number  of  railroads  the  penalty  stipulated 
in  their  contracts  for  failure  to  deliver  the  mails  on  time. 
The  Great  Northern  Railroad  has  been  fined  more  than  ?26,000 
for  slow  deliveries  from  points  in  Minnesota  to  points  in  the 
state  of  Washington. 


The  inventor  of  the  mono-rail  gyroscopic  railway  car,  Mr. 
Louis  Brennan,  has  been  granted  a  sum  of  $30,000  by  the 
Indian  government,  in'  order  to  enable  him  to  proceed  with 
his  experiments  with  a  full-sized  mono-rail  car  which  he  is 
now  constructing  for  that,  government.  The  principle  of 
Brennan's  mono-rail  car  was  described  in  the  August  issue 
of  Machineby,  engineering  edition. 


A  company  has  been  organized,  and  a  factory  for  the  manu- 
facture of  glass  telegraph  poles  has  been  built  at  Grossalme- 
rode,  a  town  near  Cassel,  Germany.  The  glass  mass  of  which 
the  poles  are  made  is  strengthened  by  a  reinforcement  of  steel 
wires.  One  of  the  principal  advantages  of  these  poles  is  their 
use  in  tropical  countries,,  where  wooden  poles  are  soon  de- 
stroyed by  insects  and  where  climatical  influences  are  ruinous 
to  wood. 


Contracts  were  closed  some  months  ago  for  the  construc- 
tion of  floors,  interior  partitions,  and  roof  of  the  Pennsylvania 
Railroad's  new  passenger  terminal  in  New  York  City.  The 
material  used  will  be  absolutely  fireproof,  and  porous  terra 
cotta  has  been  selected  as  the  only  material  that  could  stand 
the  required  tests.  This  material  will  be  used  in  form  of 
hollow  blocks  as  a  complete  covering  for  the  steel  frame  of 
the  building. 


A  Canadian  correspondent  to  the  Times  Engineering  Sup- 
plement states  that  on  the  new  National  Transcontinental 
Railwaj',  known  also  as  the  Grand  Trunk  Pacific,  a  section 
of  the  line,  70  miles  long,  will  be  constructed  without  a  curve, 
and  also  without  a  rock  cut,  no  obstruction  being  met  with 
exc"fept  rivers  to  be  bridged.  The  longest  tangent  on  any  railway 
in  the  world  is  to  be  found  in  Argentina,  where,  on  one  road, 
there  is  in  one  place  175  miles  of  straight  track. 


Platinum  has  recently  been  discovered  in  California,  and 
according  to  the  Railway  Age,  the  United  States  Geological 
Survey  is  at  the  present  time  investigating  these  discov- 
eries. The  investigations  have  gone  on  for  a  year  or  more, 
and  it  has  developed  that  there  is  platinum  in  120  places  in 
the  United  States.  The  increased  commercial  use  for  plati- 
num and  the  high  price  of  the  metal,  owing  to  its  scarcity, 
make  these  investigations  very  valuable.  Should  the  natural 
deposits  of  platinum  in  the  United  States  be  found  to  be  of 
any  considerable  amount,  they  would  constitute  an  addition 
to  the  known  natural  resources  of  the  country  of  no  small 
importance. 


A  contributor  to  the  Engineering  News  tells  of  a  neat 
method  he  has  followed  for  lettering  maps  and  drawings 
which  are  to  be  reproduced  photographically  by  the  zinc  pro- 
cess. Instead  of  spending  the  time  to  do  the  lettering  care- 
fully by  hand,  he  has  the  various  names,  titles,  etc.,  set  in 
suitable  type  and  has  proofs  taken  on  gummed  paper.  Strips 
containing  the  words  and  titles  are  cut  from  this  gummed 
paper  and  pasted  on  the  drawings.  These  labels  do  not 
appear  in  the  finished  cut,  nothing  being  reproduced  except 
the  printing.  This  gives  neat,  uniform  lettering  at  a  less 
expense  than  would  be  required  for  work  of  a  similar  qual- 
ity done  by  hand. 


It  is  stated  in  the  Engineering  Record  that  the  preserva- 
tion of  ties  by  crude  oil  has  been  successfully  tried  by  the. 
Atchison,  Topeka  &  Santa  Fe  Railway.  The  company  some 
years  ago  treated  a  few  ties  with  California  crude  oil  con- 
taining about  75  per  cent  asphaltum  base,  the  remainder  being 
light  oils,  the  greater  part  of  which  vaporized  when  heated. 
The  oil  was  heated  to  180  degrees  F.,  and  forced  into  the 
wood  under  150  pounds  pressure  per  square  inch,  the  ties 
taking  up  from  4  to  8  gallons  each.  They  were  placed  in  the 
track  at  the  section  where  untreated  ties  will  not  last  over 
two  or  three  years,  but  the  treated  ties,  when  examined  after 
having  been  in  service  for  4  years  and  9  months,  were  found 
perfectly  sound. 


The  increasing  application  of  internal  combustion  engines, 
fed  with  coal  gas,  blast  furnace  gas,  and  other  gases,  has. 
says  Engineering,  unfortunately,  been  accompanied  by  a 
large  number  of  cases  of  gas-poisoning.  In  Germany  both 
the  Imperial  Insurance  Office  and  the  Board  of  Health  have 
drawn  the  attention  of  manufacturers  and  engineers  to  this 
source  of  danger.  The  attendants  of  gas  engines  should  be 
cautioned,  and  be  instructed  as  to  the  measures  to  be  adopted 
in  accidents.  The  most  dangerous  constituent  of  the  gases 
is  the  carbon  monoxide,  and  cures  can  be  effected  by  making 
the  victim  inhale  oxygen.  Oxygen  cylinders  provided  with 
suitable  valves  should  be  kept  where  gas  engines  are  used, 
and  some  attendants  be  duly  trained  by  medical  men  in  apply- 
ing the  first  aid. 


A  feature  of  special  interest  at  the  Olympia  exhibition  in 
London  was  that  of  a  line  of  compressed  paper  pinions,  manu- 
factured by  the  British  Insulated  &  Helsby  Cables  Co.  These 
pinions  are  intended  to  compete  with  the  raw  hide  pinions, 
and  it  would  seem  from  records  of  the  samples  shown  that 
they  are  Ijkely  to  come  into  great  popularity.  The  specimens 
exhibited  were  pinions  which  had  been  in  use  under  hard 
load  conditions  and  unfavorable  surroundings  for  periods 
long  enough  to  prove  their  ability  to  stand  up  in  hard  ser- 
vice. The  makers  claim  that  these  paper  pinions  are 
unafiected  by  moisture  and  oils.  The  makers  have  had  a 
successful  experience  with  compressed  manila  paper  for  insu- 
lation of  cable  work,  and,  judging  from  this  experience,  it  is 
reasonable  to  expect  that  the  paper  pinion  has  been  evolved 
on  thoroughly  firm  ground,  and  with  reasonable  assurance 
of  successful  working. 


In  an  article  in  the  Zeitschrift  fiir  Angewandte  Chemie  a 
new  method  for  manufacturing  copper  tubes  is  described. 
This  method  is  in  operation  at  the  works  of  Langbein  &  Co., 
in  Leipzig,  Germany.  The  copper  is  deposited  on  a  revolv- 
ing mandrel  as  in  the  Cowper  Cole's  process,  but  the  high 
rate  of  revolution  of  this  latter  process  is  dispensed  with. 
The  density  and  smoothness  required  in  the  deposit  are 
obtained  by  suspending  in  the  solution  some  siliceous  ma- 
terial such  as  sand  or  quartz,  which  is  unacted  upon  by  the 
electrolyte,  and  which  supplies  the  necessary  degree  of  fric- 
tion to  the  surface  of  the  mandrel  to  remove  all  gas  bubbles 
and  inequalities  in  the  deposit.  Tests  of  the  tubes  made  by 
this  process  have  shown  that  the  tensile  strength  is  twice  as 
great  as  that  demanded  by  the  specification  for  c0t>per  tubes 
drawn  up  by  the  authorities  of  the  German  Marine.  The 
method  can  be  applied  to  the  production  of  plates  and  tubes 
of  other  metals  than  copper.  In  fact  all  metals  that  are 
liable  to  electrolytic  deposition  in  a  spongj'  and  porous  state 
can  be  obtained  in  a  dense  and  coherent  deposit  by  use  of 
this  method. 


It  is  stated  in  the  Brass  World  that  the  most  frequent  cause 
of  the  cracking  of  aluminum  castings  is  the  overheating  or 
"burning"  of  the  aluminum  while  melted.  The  most  generally 
used  aluminum  alloy  for  castings,  at  the  present  time,  is  one 
which  contains  aluminum  and  zinc,  and  occasionally  copper. 
The  presence  of  zinc  renders  the  casting  more  liable  to  crack, 
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but,  on  tlio  other  hand,  the  groutent  strength  In  the  metal  Is 
olitalned  by  using  ztnu.  If  the  following  rules  are  adhered  to, 
less  trouble  will  be  met  with  In  aluminum  castings.  In  the 
first  place,  the  m.etal  s-houid  be  molted  with  a  slow  fire,  so  that 
the  lop  of  the  metal  will  not  be  burned  before  the  remainder 
of  the  metal  is  melted.  When  the  whose  mass  Is  melted,  care 
should  be  taken  not  to  overheat.  The  Ingots  should  be  packed 
in  the  crucible  as  compaclly  as  possible,  so  that  portions  of 
the  metal  will  not  stick  up  and  become  exposed  to  the  action 
of  the  flame,  and  the  most  important  rule  may  be  said  to  be 
not  to  have  the  aluminum  melted  before  the  mold  is  ready. 
Non-observance  of  this  last  requirement  Is  perhaps  the  most 
common  source  of  burned  metal,  and  consequently  the  most 
frequent  cause  of  the  cracking  of  aluminum  cftstlngSi 


The  English  government,  according  to  the  Times  Engineer- 
ing Supplement,  Is  at  the  present  time  making  preparations 
for  introducing  oil  for  fuel  for  steam  raising  purposes  In  the 
navy,  on  a  large  scale.  Oil  storas's  have  been  provided  for 
in  several  localities.  Among  liquid  fuels  considered,  is  one 
known  as  "masut."  which  is  ono  of  the  by-products  of  the 
distillation  of  raw  petroleum,  and  which  is  now  used  to  some 
extent  by  the  Russian,  German,  and  Italian  navies.  As  It 
appears  to  have  a  high  calorific  value,  and  Is  said  to  produce 
but  little  smoke,  it  has  some  of  the  chief  requisites  for  a  fuel 
to  take  the  place  of  coal.  The  relative  cost  of  production  of 
masut  and  of  coal  would  probably  be  disadvantageous  to  the 
formei.  but  this  would  be  offset  by  the  decreased  cost  of 
transportation  and  the  conveniences  attending  the  use  of  fuel 
in  a  liquid  form.  It  Is  likely  that  the  future  will  pay  more 
attention  to  liquid  fuels  than  has  the  present.  The  natural 
supply  of  liquid  fuels  is  abundant,  it  being  stated  that  Aus- 
tralia has  Immense  deposits  of  oils  which  can  be  used  for  fuel 
purposes,  which  have  as  yet  not  been  exploited  at  all. 


In  an  editorial  in  the  November  issue  of  Machinery  we 
found  occasion  to  touch  upon  the  future  of  the  automobile, 
and  we  also  mentioned  that  we  expected  that  before  long 
the  more  or  less  useless  pleasure  vehicle  would  be  followed 
by  vehicles  for  actual  commercial  use.  It  is  gratifying  to 
find  that  this  sentiment  Is  now  voiced  by  automobile  manu- 
facturers themselves.  In  a  recent  issue  of  the  Horseless  Age, 
the  manager  of  a  well-known  concern  Is  quoted  as  having 
said:  "I  feel  more  and  more  strongly  drawn  to  the  commer- 
cial end  of  the  business,  and  am  convinced  that  in  time  we 
shall  make  trucks  exclusively.  Nevertheless,  I  do  not  think 
It  advisable  to  give  up  the  sale  of  pleasure  cars  at  the  present 
time."  It  is  also  stated  that  this  awakening  to  the  possibili- 
ties of  the  commercial  vehicle  is  general,  and  that  there  is 
scarcely  a  company  of  any  prominence  connected  with  the 
industry  which  has  not  begun  to  take  a  more  or  less  active 
interest  in  motor  cars  for  trucking  and  general  use.  Some 
have  designs  under  way,  and  others  have  various  experi- 
mental vehicles  on  the  road. 


FORMULAS  FOR  GAS  ENGINE  CRANK-SHAPTS. 
During  the  last  few  years,  although  manufacturers  of  gas 
motors  have  materially  Increased  the  diameters  of  the  crank- 
shafts of  their  engines,  these  have  still  proven  themselves 
too  weak  In  many  cases  tor  the  stresses  imposed  on  them, 
owing  to  the  higher  compressions  and  heavier  fly-wheels  in 
present-day  designs.  While  a  few  years  ago,  in  gas  motors, 
an  explosion  pressure  of  2.')0  pounds  per  square  inch  was 
seldom  exceeded.  In  present  practice  400  pounds  per  square 
Inch  is  not  uncommon.  The  stresses  on  this  class  of  ma- 
chinery are  always  more  or  less  uncertain,  and  therefore 
calculations  of  strength  are  difficult,  and  dimensions  have 
largely  been  determined  by  experiment,  or,  In  other  words,  by 
trial  and  error.  For  this  reason  some  remarks  by  Mr.  Michael 
Longrldgo,  as  published  in  the  Mechanical  Engineer,  are 
worth  notin.g.  According  to  fiis  opinions,  while  reliable  theo- 
retical formulas  are  not  deducible,  the  sizes  which  experience 
has  shown  to  be  desirable  can  be  expressed  fairly  accurately 
empirically.  If  C  is  the  diameter  of  the  cylinder,  D  and  d 
the  diameters  of  the  shaft  and  crank-pin  journals,  respective- 
ly, r  the  radius  of  the  crank,  and  L  the  distance  between  the 
inner  edges  of  the  shaft  journals,  that  is,  the  distance  over-all 
of  the  crank  webs,  all  expressed  in  inches,  then  for  engines 
below  12  inches  diameter  of  cylinder  the  value  of  the  ex- 
pression 

C  (L  +  d) 


It  is  well  known  to  anybody  who  has  attempted  to  make  a 
good  photograph  from  a  machine  having  bright  polished  sur- 
faces as  well  as  dark  painted  portions,  that  the  bright  por- 
tions cause  trouble,  and  there  is  difficulty  In  showing  these 
portions  in  a  projier  manner,  the  work  of  exhibiting  the 
machine  clearly  being  largely  involved  upon  the  retoucher. 
If  the  exposure  is  made  of  such  duration  that  the  bright  por- 
tions will  be  clear,  there  will  be  under  exposure  of  the  dark 
painted  portions,  and  if  the  exposure  Is  made  to  suit  the 
darker  portions,  then  the  bright  portions  are  usually  not 
plain,  and  sometimes  entirely  indistinguishable.  In  Industri- 
tidningen  Nordrn  v,e  find  mentioned  a  method  for  so  prepar- 
ing the  bright  portions  of  a  machine  to  be  photographed  that 
a  satisfactory  picture  can  be  taken,  which  will  show  all  details 
with  an  equal  degree  of  exactitude.  This  method  consists  in 
subjecting  the  bright  surfaces  to  vapors  from  sal-ammoniac, 
which  gives  to  the  surface  a  fine  covering  which  takes  away 
the  brightness  of  the  surface.  If  the  sal-ammoniac  Is  pure 
(neutral)  the  vapors  have  no  effect  whatever  on  the  machine, 
or  on  the  surfaces  themselves,  and  the  covering  can  easily  be 
wiped  oft  with  a  cloth  without  using  either  oil  or  other  means 
for  removal. 


--A 


should  not  exceed  12  for  engines  with  two  bearings  and  over- 
hung fly-wheels,  or  14,  if  three  bearings  are  used.  Further- 
more the  value  of  the  expression 

C°-  r 

should  never  exceed  10.  Besides,  the  crank  webs  should  al- 
ways be  joined  to  the  fly-wheel  shaft  with  large  fillets,  as 
sharp  corners  have  proven  to  be  a  common  and  serious  source 

of  weakness.  

CASTING  METALS  UNDER  PRESSURE. 
The  Mechanical  Engineer,  November  16,  1907. 
By  the  process  of  producing  castings  under  pressure,  it  is 
possible  to  make  the  castings  of  complicated  shapes  and  with 
such  details  produced   by  the  casting  process   as   it   has  not 
heretofore  been  possible  to  form  excepting  by  finishing  with  • 
special  tool.     The  processes  of  casting  metals  under  pressure 
are  divided  in  two  groups.     In  the  first  of  these  groups  the 
pressure    exerted    upon    the 
material   being  cast   is   pro- 
duced   by    means     of     gas, 
while  in  the  other  case  the 
pressure   is  exerted   by  me- 
chanical    means.      The     de- 
vice  illustrated   in   a    sche-  d 

matical  form  in  the  accom- 
panying cut  shows  the  ap- 
pliances used  in  a  process 
patented  by  Mr.  F.  Ljung- 
strom,  Flemminggatan  8, 
Stockholm,   Sweden. 

Referring  to  the  cut,  A 
is  a  piston  operated  by  hy- 
draulic pressure,  at  the 
lower  end  of  which  the 
mold  B  is  inserted.  The 
mold  is  Intended  tor  a 
T-pipe,  0  being  the  core  of  the  pipe.  The  mold  is  pro- 
vided at  its  lower  end  with  a  piston-like  extension  E 
provided  with  a  taper  at  Its  lower  end,  and  also  with 
an  Internal  passage  F.  This  extension  fits  into  the 
hole  H  in  the  part  O.  The  hole  or  cavity  H  Is  filled  with 
molten  metal,  and  the  piston  A  with  the  mold  B  is  moved 
downward  so  that  E  enters  //.  and  thus  exerts  a  pressure  upon 
the  molten  metal-.  The  metal  will  then  rise  Into  the  cavity  D, 
and  the  desired  casting  will  be  formed  under  pressure.  As  the 
mouth  of  the  passage  F  is  located  at  the  lowest  level  of  the 
end  of  the  piston-like  extension  B,  the  layer  of  oxide  collecting 
on  the  surface  of  the  molten  metal  In  H  will  not  enter  Uie 
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passage.  If.  however,  a  few  particles  should  penetrate  into 
the  passage  they  will  collect  in  the  pocliet  X.  branching  from 
the  actual  form  of  the  piece  to  be  cast.  The  advantage  which 
is  claimed  for  this  method  is  that  the  mold  does  not  need 
lo  be  heated  before  the  molten  metal  is  introduced,  and  for 
this  reason  the  frame  of  the  mold  can  be  made  out  of  metal, 
so  as  to  give  the  required  strength  required  by  high  pressures. 
In  previous  designs  of  this  kind  it  has  been  necessary  to  heat 
the  molds,  before  introducing  the  molten  metal,  to  a  temper- 
atufe  as  high  as  the  molten  metal  itself,  and  in  cases  of  metals 
at  a  high  fusion  temperature,  it  has  not  been  possible  to 
make  the  molds  from  metal  or  alloys,  but  they  have  been 
made  from  plaster  of  paris.  asbestos  and  similar  materials 
which  could  not  stand  high  pressure. 


A  YEAR'S  EXPERIENCE  WITH  GAS  ENGINES. 
Abstract  of  paper  by  Mr.  Pavl  Winsor,  rend  before  the  Ameri- 
can Street  and  Internrban  Hailiray  Engineering  Asso- 
ciation at  Atlantic  City,  M.  J.,  October  16,  1907. 

The  author  of  this  paper  is  chief  engineer  of  motive  power 
and  rolling  stock  of  the  Boston  Elevated  Railway  Co..  and  is 
therefore  well  acquainted  with  the  subject  in  hand.  The  gas 
engines  in  question  were  installed  in  the  plant  of  this  com- 
pany early  last  year  at  the  Somerville  power  station,  the 
equipment  consisting  of  two  600  B.H.P.  2-cylinder  4-cycle  gas 
engines  with  generators  and  gas  producers.  The  plant  was 
started  in  May,  1906,  and  since  then  has  given  continuous, 
reliable,  and  satisfactory  service,  the  engines  being  run  sixteen 
hours  per  day.  The  fuel  used  for  gas  generation  has  been  soft 
coal,  the  coal  used  per  kilowatt  hour  averaging  2.034  pounds 
or  1.404  pound  per  B.H.P.  hour.  Some  trouble  was  experi- 
enced with  ignition.  The  igniters  had  originally  platinum 
tips,  and  these  were  rather  expensive  to  replace.  For  this 
reason  the  plant  has  been  run  for  four  months  without  any 
platinum  tips,  and  less  trouble  has  been  experienced.  During 
the  first  months,  pre-ignition  and  back  fires  were  rather  fre- 
quent, but  by  lowering  the  compression  in  one  of  the  cylin- 
ders, and  changing  the  igniters,  these  troubles  have  been  great- 
ly reduced.  The  reliability  of  the  service  has  proved  one  of 
its  strong  points.  The  plant  can  be  started  up  at  any  time  in 
less  than  five  minutes.  The  gas  engine  station  used  only  46.1 
per  cent  of  the  coal  used  at  one  of  the  steam  plants  of  the 
same  company  per  brake  horse-power.  For  this  reason 
the  author  concludes  that  a  gas  engine  plant  equipped 
with  gas  producers  will  operate  fully  as  reliably  as  a  steam 
plant,  and  will  require  from  30  to  60  per  cent  less  fuel.  The 
drawbacks  to  be  considered  would  be  the  first  cost  which  is 
about  $200  per  kilowatt  when  rated  so  as  to  have  33  1/3  per 
cent  overload  capacity,  and  also  the  present  small  size  of  gas 
engine  units. 


THE  CRYSTALLIZATION  OF  STEEL. 

Walter  Rosenhain,   in   the    Times  Engineering  Supplement, 
November  6,  1907. 

In  our  issue  of  Machinery,  engineering  edition.  December, 
iyo6,  we  published  a  short  statement  regarding  the  crystalliza- 
tion of  steel,  in  which  it  was  contended  that  steel  does  not 
crystallize  by  use,  but  that  in  cases  where  steel,  having  given 
.away  under  stress,  shows  a  crystalline  structure,  this  crystalline 
condition  has  been  inherent  in  the  steel,  and  the  use  of  the 
stsel  simply  separates  the  ,faces  of  the  crystals.  In  the  pres- 
ent article  the  author  sustains  the  same  theory.  The  author 
states,  in  the  first  place,  that  microscopic  study  has  proved 
beyond  doubt  that  all  metals  possess,  in  any  state,  a  truly 
crystalline  structure,  and  that,  therefore,  ordinary  materials 
of  construction,  particularly  iron  and  steel,  cannot  be  said  to 
possess  the  fibrous  structure,  as  so  often  has  been  contended. 
One  cause  of  misconception  regarding  the  character  of  metals 
lies,  no  doubt,  in  the  fact  that  we  are  accustomed  to  regard 
crystal  as  brittle  bodies,  easily  broken  or  split.  This  brittle- 
ness,  however,  is  only  the  property  of  one  class  of  crystals. 
It  has  been  shown,  for  example,  that  under  suitable  conditions 
such  a  perfectly  crystalline  substance. as  marble  can  be  caused 
lo  flow  under  stress  and  undergo  drastic  deformation  without 
fracture.  Ice  is  also  a  typical  crystalline  body  which  shows  a 
great  amount  of  plasticity.  The  fact  that  metals  are  charac- 
teristically crystalline  is,  however,  not  in  any  way  in  conflict 


with  our  knowledge  of  their  ductility  and  strength.  When 
fibrous  fractures  appear,  it  is  simply  because  the  crystals  have 
been  subjected  to  defornTation,  before  the  fracture  occurs,  by 
the  application  of  the  stresses  in  a  certain  manner,  while  on 
the  other  hand,  when  sudden  and  intensely  local  forces  develop, 
the  crystals  will  split  or  cleave  along  their  natural  cleavage 
before  any  amount  of  deformation  has  taken  place.  In  such 
cases,  we  have  the  fractures  which  are  claimed  to  have  oc- 
curred on  account  of  the  crystallization  of  the  metal,  although 
the  crystalline  or  fibrous  character  of  the  fracture  is  dependent 
not  as  much  upon  the  character  of  the  metal  itself  as  upon  the 
manner  in  which  the  fracture  has  been  produced. 

The  author  finally  concludes  that  inasmuch  as  metals,  in 
their  normal  condition,  already  have  a  truly  crystalline  struc- 
ture, it  is  evident  that  exposure  to  vibration  cannot  produce 
such  a  structure,  although  it  might  modify  the  character  of 
the  crystals  already  existing:  but  there  is,  as  far  as  the  au- 
thor knows,  at  the  present  time,  no  evidence  at  all  that  any 
change  in  the  size  or  arrangement  of  the  crystals  of  a  metal 
can  be  produced  either  by  vibration  or  fatigue.  The  decisive 
and  final  abandonment  of  the  "crystallization"  theory  thus  is 
evidently  unavoidable,  and  some  of  our  cherished  miscon- 
ceptions will  have  to  be  abandoned.  At  the  same  time.  It  must 
of  course,  be  admitted  that  fatigue  fractures  reveal  more 
clearly  the  crystalline  structure  existing  in  the  metal,  and  it 
is  also  evident  that  fractures  would  appear  at  sudden  stresses 
more  easily  in  metals  of  coarse  crystalline  structure.  This  is 
in  itself  a  point  of  considerable  practical  importance,  and  it 
explains  to  a  great  extent  the  prevalence  of  the  crystallization 
theory,  for  it  gives  us  the  reason  why  faulty  conclusions  have 
been  arrived  at. 


GEAR  GUARDS. 

Zeitschrift  des  ^'ereines  deutscher  Ingenieure, 
August  10,  1907. 

In  an  article  about  the  development  of  German  machine  tool 
design,  the  author,  Mr.  Ruppert,  devotes  himself  also  to  the 
influence  on  the  design  of  machine  tools  of  the  German  laws 
for  protecting  em;)loyes  from  injury.  He  calls  attention  to 
the  fact  that  these  laws,  while  at  first  not  considered  to  be 
of  any  consequence  to  the  machine  tool  builder  in  any  other 
respect  than  that  he  had  to  safeguard  dangerous  gears  and 
belts  in  his  own  shop  by  a  piece  of  stiff  sheet-iron  or  wooden 
board,  finally  have  proved  to  give  a  distinct  characteristic 
to  machine  tools  on  which  every  gear  and  projecting  revolv- 
ing part  is  covered  with  a  suitable  guard.  The  law  covering 
compensation  to  Injured  employes  is  far  more  detailed  than 
that  of  the  United  States,  and  it  probably  is  for  that  reason 
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Figs.  1  and  2.    Showing^  Old  and  Nenr  Forms  of  Gear  Guards. 

that  foreign  machine  tools  until  lately  always  Have  been  far 
better  protected  than  American  tools  as  a  rule  have  been. 
The  German  law  stipulates  that  the  owner  of  any  machine  is 
responsible  for  any  injury  inflicted  upon  any  person  In  his 
employ  working  with  his  machine.  While  at  first,  as  men- 
tioned, it  was  not  expected  that  this  law  would  influence 
machine  tool  building  to  as  great  an  extent  as  it  has,  it  was 
soon  realized  that  machine  tools  had  to  be  provided  with 
suitable  safeguards  in  order  to  sell  as  well  as  other  machines 
well  safeguarded,  but  not  superior  in  other  respects. 

The  first  crude  form  of  gear  covering  as  used  in  Germany 
is  shown  in  Fig.  1,  and  was  not  unfamiliar  to  American  prod- 
ucts a  few  years  ago.  It  consists  simply  of  a  small  piece  of 
bent  sheet  iron,  or  at  best,  a  thin  casting  covering  the  portion 
where  two  gears  engage  with  one   another.     This   inefficient 
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SUiii-il  was  iirohahly  ailopliil  Toi-  ccoiuiiuHal  roasoiis.  it  l)eiiig 
coiiKidfivil  loo  expensive  to  cover  iip  tlie  whole  gearins.  H' 
the  goal's,  howevei',  are  running  in  a  direction  as  indicated 
l>y  I  lie  arrows,  this  guard  is  really  almost  as  dangerous  as 
I  lie    uniiroteetcd    gearing,    as    the    Angers    may    lie    luilled    in 
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Pigs.  3  and  4.     Guards  which  cover  only  the  Toothed  Surfaces 
of  the  Gears. 

between  the  gear  and  tlie  guard  almost  as  easily,  or  perhaps 
more  easily,  than  they  would  be  liable  to  be  drawn  in  between 
the  gears  themselves. 

A  few  neat  designs  of  a  more  recent  date,  however,  are 
shown.  Some  of  these  are  not  merely  covers  but  brackets 
which  serve  as  support  and  bearings  for  the  gear  shafts,  as 
well  as  for  safeguarding  covers.   .  In  Fig.  2  is  shown  a  cover 


as  well.  The  designer  of  to-day  is  required  to  keep  in  iiiiiid 
the  proiier  guarding  ot  revolving  machine  parts,  Just  as  much 
as  he  is  required  to  keep  in  mind  the  projier  ratio  of  the 
gears  themselves,'  and  the  cheapest  and  best  guards  tor  gear- 
ing are  those  which  can  be  made  up  In  a  uniform  style  with 
the  machine  Itself,  and  be  designed  so  as  to  form  integral . 
parts  with  the  machine.  Wherever  a  guard  becomes  such  a 
part  of  the  machine  it  will  serve  its  purpose  to  the  fullest 
extent,  inasmuch  as  there  is  then  no  risk  of  its  being  loft 
off  because  of  being  inconvenient  to  the  man  operating  the 
machine. 


NOTES  ON  ROPE  DRIVES. 
Thos.  Hart  in  the  Mechanical  World,  October  11,  1907. 
At  the  beginning  of  this  article,  the  author  lays  down  the 
rule   that  one   should   try   to  avoid  arranging   rope   drives  at 


Driver 
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Fig.  1.    Half-cross  Drive. 


right  angles  or  around  corners,  whenever  it  is  possible  to  ar- 
range the  drive  so  that  it  may  run  straight.  A  rope  drive 
transmitting  power  around  the  corner  reduces  the  power  prob- 
ably by  50  per  cent,  while  its  life  is  shortened  by  even  a 
greater  amount.  From  this  It  is  evident  that  this  kind  of 
drive  is  not  economical,  but  there  are  cases  where  such  drives 


which  completely  encloses  the  gears,  and  in  order  to  facili- 
tate assembling,  it  has  been  necessary,  in  this  case,  to  make 
the  gear  case  in  several  parts.  The  design  is  a  remarkable 
example  of  a  gear  guard  made  up  from  several  parts,  and 
still    giving   the    impression    of   a    uniform   and   neat   design. 

In    Fig.    3    is    shown   a 
J,^  guard  of   fairly  similar 

design.  This  guard  en- 
closes completely  the 
outside  of  the  toothed 
surface  of  the  gears, 
while  it  is  open  on  the 
inside  and  in  the  cen- 
tral portions  on  the 
outside  so  as  to  permit 
of  easy  assembling  of 
the  machine.  Fig.  4 
■;  shows  a  cover  for  bevel 

gears     in     which     the 
cover     also     completely 
.,  ,,       „  ,.     encloses      the      toothed 

Fig.  6.    Miter  Gear  Guard,  with  the  Guard  and    portions     Ot     the     gears, 
the  Bearing  for  the  Shaft  cast  in  One  Piece.        j^^    j^,.        ^.^    j,^    shown    the 

neatest  and  most  modern  design  for  covering  miter  gears.  In 
this,  the  guard  itself  and  the  bearings  for  the  shaft  carrying 
the  gfars  are  cast  in  one  integral  piece,  the  gears  being  assem- 
l)led  from  the  outside  ot  the  guard,  which  is  left  open.  After 
being  assembled,  a  cover,  as  shown  liy  the  dotted  lines,  is 
l)laced  over  the  opening,  thus  comiJletdy  enclosing  the  gears. 
These  forms  of  guards  for  gearing  are  not  new,  liut  they  have 
a  particular  interest  as  they  show  the  development  of  the  idea 
of  the  necessity  of  making  the  rislss  ol'  industrial  workers 
as  small  as  possible,  and  some  of  them  may  contain  an  idea 
that  can  be  employed  in  other  cases  similar  to  those  shown 


Fig.  2.    Rope  Drive  with  Shafts  at  an  Angle  of  Ten  Degrees. 

are   imperative,   and   the  author   has   attempted   to   show    the 
best  methods  of  arranging  these  drives. 


Half-cross  Drive. 
Fig.  1  shows  what  is  called  the  half-cross  drive.  In  arrang- 
ing such  a  drive,  the  fundamental  rule  is  that  all  the  angle 
should  be  given  to  the  tight  or  driving  side  of  the  rope,  and 
the  slack  side  should  run  straight.  If  the  slack  side  took  the 
angle,  the  sagging  would  cause  it  to  leave  the  groove  at  the 
point  of  entry.  When  installing  such  a  drive  it  is  often  good 
practice  to  fix  one  pulley  and  to  let  the  other  one  loose  on 
the  shaft  for  a  few  minutes.  It  will  then  find  for  itself  the 
position  in  which  it  will  woik  the  best.  It  is  difficult  to  ar- 
range this  class  of  drive  for  more  than  one  rope,  and  therefore 
this  type  of  drive  is  seldom  used  excepting  for  small  powers. 

Drives  between  Shafts  which  are  not  Parallel. 
Drives  where  the  shafts  are   not  parallel   with   each   other 
are  frequently  met  with,  but  there  has  as  yet  not  been  any 

positive     answer     to 


—IK-^^H^ 3- 


the  question  of  the 
greatest  angle  at 
which  the  ropes  can 
he  made  to  keep  in 
the  grooves  and  do 
effective  work.  It 
has  been  stated  that 
wliere  shafts  t'oriu 
an  angle  with  one 
««.Mm.-,,.v.r.      another  ot  three  de- 

Pig.  3.    Shape  of  Grooves  for  Rope  Drive  m  Pig.  a.  ^,_.^,^^    ^_.    j^^^^   ^    ^.^j^^^ 

drive  may  be  arranged  which  will  run  well  without  any  special 
arrangeineiil,  but  for  larger  angles  special  deviations  I'roui  the 
standard  shape  of  groove  must  bo  made.  In  I'Mg.  2  is  shown  a 
rope  drive  where  the  two  shafts  form  an  angle  ot  10  degrees 
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with  one  another.  It  will  be  noticed  that  at  the  point  where 
the  rope  commences  to  leave  the  groove,  it  requires  more 
freedom  than  it  can  obtain  in  a  groove  of  the  ordinary  shape, 
and  for  this  reason  the  grooves  have  to  be  shaped  in  a  special 
way.  Fig.  3  shows  the  shape  of  groove  adopted  for  the  rope 
drive  shown  in  Fig.  2,  which  is  one  that  has  been  running 
satisfactorily  for  two  years.  In  general,  it  may  be  said  that 
rope  drives  of  this  character  will  give  greater  satisfaction  if 
it  is  possible  to  have  the  pulleys  of  approximately  the  same 
diameter;  if  the  distance  between  the  pulleys  is  not  too  long, 
so  that  the  sag  of  the  slack  side  of  the  ropes  becomes  too 
great;  and,  finally,  if  the  speed  is  not  too  high. 

Drives  at  Right  Angle?. 
The  author  understands  drives  at  right  angles  to  b^  drives 
around   corners.     In  these,   more   than   in   any   of   the   types 


Pig.  4. 


J/uc/iiiicr^,  1/.  F. 


Right  Angle  Drive,  with  Grooves 
Parallel. 


Pig.  5.    Right  Angle  Drive,  with  Grooves 
at  90  Degrees. 


previously  discussed,  is  it  necessary  to  assume  that  a  great 
deal  of  power  is  lost  through  the  bending  of  the  rope  in  its 
passage  from  the  driving  to  the  driven  pulley.  In  this  class  of 
drive,  the  driving  and  driven  pulleys  may  have  their  grooves 
parallel  to  each  other,  although  the  ropes  pass  around  the  cor- 
ner as  shown  in  Fig.  4.  This  kind  of  drive  offers  no  difficul- 
ties as  far  as  the  design  or  arrangepient  is  concerned.  A 
different  problem  is  encountered  in  the  case  shown  in  Figs.  5 
and  6.  It  is  easily  seen  that  the  idlers  here  require  different 
setting,  and  that  careful  thought  is  necessary  to  place  them 
in  the  correct  position.  In  Fig.  5  only  the  actual  center  of 
the  driving  and  driven  pulleys  can  be  set  true  with  the 
idler.  Therefore,  the  greater  the  number  of  ropes,  the  greater 
is  the  tendency  of  the  ropes  to  leave  the  grooves.  Drives  of 
three  ropes  seem  to  run  satisfactorily  with  this  arrangement, 
but  when  five  ropes  are  used  the  first  and  fifth  often  cause 


take  in  the  groove.  In  the  earlier  days  of  rope  drives,  experi- 
ments were  made  with  idler  pulleys  having  no  grooves,  but 
having  a  flat  bottom  and  outside  flanges  made  to  any  angle 
suitable  for  the  drive,  as  shown  in  Fig.  S.  At  first  sight  it 
appears  as  if  this  idea  would  be  favorable  to  the  types  ot 
drive  under  discussion,  but  on  account  of  the  sag  of  the  ropes, 
particularly  on  the  slack  side,  it  often  leads  to  one  rope  foul- 
ing the  others,  and  possibly  throwing  them  off  the  pulley 
altogether.  The  idlers  should  be  made  as  large  in  diameter 
as  possible,  and  should  run  in  well  lubricated  bearings. 

Loss  of  Power  with  Angular  Drives. 
The  author  concludes  his  notes  on  rope  drives  with  repeat- 
ing his  reference  to  the  loes  of  power  in  angular  drives,  and 
in  that  connection  he  refers  to  an  actual  case  occurring  in 
his  practice.  In  this  case,  the  drive  was  one  of  two  ropes, 
each  1%.  inch  in  diameter,  in  a  spinning 
mill,  arranged  to  drive  around  the  corner  on 
account  of  an  objection  to  using  bevel  gears 
at  this  point.  The  trouble  was  that  the 
ropes  stretched  considerably,  and  after  tight- 
ening, quickly  wore  out,  all  this  indicating 
overload.  An  inquiry  showed  that  the  two 
ropes  were  set  to  transmit  about  60  horse- 
power. This  load  would  have  been  easily 
carried  in  an  ordinary  straight  drive,  the 
speed  being  4,500  feet  per  minute,  but,  on 
account  of  the  angular  drive,  the  ropes  abso- 
lutely failed  to  carry  this  load  in  the  case 
referred  to.  In  another  case  five  ropes  of 
11/4  inch  diameter  on  a  straight  drive  per- 
formed a  certain  work,  but,  owing  to  some 
alterations,  it  became  necessary  to  alter  the 
position  of  the  engine,  and  to  install  a  right 
angle  drive.  This  was  installed  in  the  most  practical  manner 
possible,  but  it  soon  became  necessary,  in  order  to  transmit  the 
required  power,  to  increase  the  ropes  to  a  diameter  of  1% 
inch,  and  still  the  life  of  the  ropes  was  very  much  reduced. 


1 
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Fig.  7. 


Deep  Grooves  for  Angular 

Drives. 


Fig.  8. 


Idler  Pulley  without 
Grooves. 


For  this  reason  it  cannot  be  too  strongly  pointed  out  that 
drives  such  as  those  discussed  should  only  be  used  under 
circumstances  of  great  necessity. 


n.iv, 

Pig.  6.    Form  of  Drive  with  Two  Idlers  on  Shafts  at  Different  Angles. 

difficulties,  and  they  will  run  out  of  the  grooves  on  the  slack 
side  of  the  drive.  It  is  therefore  advisable  to  make  the  shape 
of  the  grooves  to  resist  the  tendency  of  the  ropes  to  leave  the 
driving  or  driven  pulleys  in  such  cases.  If  one  does  not  want 
to  make  the  grooves  with  an  inclined  center  line,  it  is  well  to 
make  them  very  deep,  as  shown  in  Fig.  7.  In  Fig.  6  is  shown 
a  drive  where  the  idlers  are  placed  on  two  separate  shafts  in 
order  to  permit  a  proper  position  to  be  obtained  for  each  of 
them  to  carry  the  ropes  between  the  driving  and  the  driven 
pulley.  The  grooves  in  the  idler. pulleys  should  be  wide  and 
round  at  the  bottom,  and  the  sides  should  be  shaped  so  as  to 
accommodate  the  rope  at  the  position  which  it  will  naturally 


BALL,  BEARINGS.— 2. 

Abstract  from  jiaper   hij    Mr.   Henry   Hess,    read    before   the 

American  Society  of  Mechanical  Engineers, 

May  meeting,  1907. 

Correct  Ball  Bearing  Mounting. 

The  following  requirements  are  based  on  correctly  mounted 
ball  bearings: 

o.  The  proper  size  must  be  selected  for  the  load  and  condi- 
tions in  question.  Rated  capacities  are  usually  for  steady 
loads  and  speeds,  but  variations  from  these  conditions  demand 
a  cutting  down  of  the  listed  capacity. 

6.  Bearings  must  be  lubricated.  The  often  repeated  state- 
ment that  ball  bearings  can  run  without  a  lubricant  is  not 
correct. 

c.  Bearings  must  be  kept  free  from  grit,  moisture,  and  acid. 
No  lubricants  developing  free  acids  should  be  permitted. 

d.  The  inner  race  of  the  bearing  should  be  firmly  secured 
to  the  shaft.  This  can  be  done  by  a  light  driving  fit,  rein- 
forced by  binding  the  race  between  a  substantial  shoulder 
and  a  nut. 

e.  The  outer  race  must  have  a  sliding  fit  in  its  seat.  These 
conditions  should  under  all  circumstances  be  adhered  to,  and 
a  failure  to  do  so  will  result  in  very  unsatisfactory  bearings. 

The  two  following  conditions  are  frequently  disregarded,  and 
while  the  disregard  of  these  conditions  is  not  so  serious  as  of 
those'  mentioned  before,  it  is  safe  engineering  to  follow  them, 
and  a  disregard  of  them  is  a  standing  invitation  to  trouble. 

f.  Thrusts  should  always  be  taken  up  whether  in  the  same 
or  opposite  directions  by  the  same  bearing. 
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<j.  Bearings  should  iipver  lie  (llsiueinborod,  or  at  li-asl  never 
more  than  one  at  a  time.  That  will  avoid  the  danger  ot 
mixing  Ihe  balls  from  different  bearings;  such  balls  from 
dlfferoiit  bearings  are  very  apt  to  vary  nioro  than  is  per- 
missible for  the  individual  bearing. 

Illustrations  of  Correct  Mounting. 
The  developnacnt'of  ball   bearings  being  so  recent  is  prob- 
ably the  cause  that  so  little  information  as  to  correct  mount- 


Pig.  16.    Free  Mounting  for  RadiaUy 
Loaded  Bearing. 


i[achinery,y.  Y. 

Fig.  17.    Radially  Loaded  Bearing^ 
held  against  Longitudinal  Motion.* 


ings  for  various  conditions  is  available.  The  experience  of 
the  author  of  this  paper  has  been  that  faulty  mountings  are 
very  general,  and  for  this  reason  he  has  given  illustrations 
of  correct  mountings,  going  more  into  details  than  would  be 
considered  necessary  for  a  more  familiar  mechanical  subject. 
Fig.  16  shows  a  bearing  In  which  the  inner  race  has  a 
light  driving  fit  on  the  shaft,  and  is  securely  clamped  between 

a  shoulder  on  the  shaft 
,  and  a  nut.     The  shoul- 

der on  the  shaft  should 
be  high  enough  to  get  a 
firm  grip  on  the  sur- 
face of  the  side  of  the 
race.  It  is  good  prac- 
tice to  make  this  shoul- 
der about  one-half  as 
high  as  the  race  thick- 
ness, perhaps  a  little 
less  for  large  bearings 
and  a  little  more  for 
small  bearings.  The 
outer  race  has  a  tight 
sliding  fit  in  the  hous- 
ing, so  that  the  bear-- 
ing  as  a  whole  may  be  able  to  respond  to  relative  shifting  of 
the  shaft  and  housing  without  being  subjected  to  end  thrust 
through  the  balls. 

Fig.  17  shows  a  radially  loaded  shaft  held  against  endwise 
motion  in  either  direction.  This  bearing  is  capable  of  carry- 
ing thrust  load  in  either  direction,  but  never  more  than  one 
tearing  on  the  same  shaft  should  be  held  in  this  manner. 


3Iachliicrii.li.T, 
Pig.  18.    Separate  Radial  Bearings  for 
Radial  and  Thrust  Loads. 
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Pigs,  le  and  20.    Thruat  Load  In  One  Direction  on  Collar  Bearings. 

This  bearing  differs  from  the  preceding  mounting  only  therein 
that  it  has  the  outer  race  secured  between  shoulders  in  the 
housing.  This  arrangement  and  the  preceding  one  are  usually 
found  combined  on  the  same  shaft,  whi<^h  is  then  held  end- 
wise at  one  point  only,  so  that  temperature  changes,  or 
deflections  ot  the  shaft  can  cause  no  cramping. 


Fig.  18  sliows  separate  radial  bearings  for  radial  and  thrust 
loads.  This  type  of  Bearing  is  used  when  it  is  desirable  to 
take  thrust  load  on  bearings  of  the  radial  type,  although  the 
space  available  does  not  permit  of  a  single  radial  bearing  of 
sufficient  diameter  to  take  both  loads.  One  bearing  is  then 
mounted  entirely  free  circumfercnlially  so  as  to  take  the 
radial  load,  while  the  other  bearing  is  mounted  between  the 
shoulders,  and  takes  the  thrust  load. 

Figs.  19  and  20  show  thrust  loads  on  a  collar  bearing  in 
one  direction  only.  Here  the  stationary  race  Is  provided 
with  a  spherical  seat  so  that  it  will  distribute  the  load  over 
the  complete  circle  of  balls.  In  order  to  permit  eompensat-  . 
ing  shifting,  the  fixed  seat  must  be  radially  free  ot  the  shaft 
or  of  the  housing.  The  shoulder  on  t'le  shaft  should  be  large 
enough  so  as  not  to  permit  any  bending  strains  on  the  rotat- 


Fig.  21.    Thrust  Load  in  Two  Direc- 
tions on  Two  Collar  Bearings. 


Macluneri/,N.T. 
Pig.  22.    Thrust  Load  In  Two  Direc- 
tions on  One  Collar  Bearing. 


ing  race.  When  it  is  inconvenient  to  provide  a  large  enough 
shoulder  on  the  shaft,  a  washer  can  be  inserted  between  the 
shoulder  and  the  race,  as  shown  in  Fig.  20.  In  Fig.  21  is 
simply  shown  a  modification  of  the  bearings'  in  Figs.  19  and 
20.  This  bearing  takes  thrust  loads  in  two  directions  on  two 
collar  bearings.  Fig.  22  shows  an  arrangement  by  which 
thrust  load  in  two  directions  may  be  taken  up  by  a  single 
collar  bearing.  This  arrangement  is  one  which  economizes 
space,  cost  of  bearings,  and  number  of  parts.  Fig.  23  shows 
an  arrangement  where  a  radial  bearing  is  used  for  taking 
the  radial  thrust,  and  a  collar  bearing  is  used  for  taking  the 
end  thrust.  Fig.  24  shows  an  arrangement  for  ta'king  up 
radial  load  as  well  as  thrust  load  in  two  directions,  these 
loads  being  carried  on  one  radial  bearing  and  two  collar  bear- 
ings. In  this  design  attention  may  be  called  to  the  distance 
piece  inserted  for  binding  the  inner  race  of  the  radial  bearing 
against  the  shoulder  of  the  shaft. 

It  is  occasionally   inconvenient  to   arrange  the   bearing  so 
that  the  parts  of  the  inner  races  can  be  clamped  to  the  shaft. 


3Iachiiiern,.\.y.  rjni'Iifiirru.X.Y, 

Fig.  23.    Radial  Load  and  Thruat        Flfll  24.    Radial  Load  and  Thrust  Load 
Load  in  One  Direction.  iu  Two  Directions. 

or  it  may  be  desirable  to  have  a  shaft  sliding  through  the 
bearing.  In  such  cases  a  sleeve  may  be  introduced  on  which 
the  Inner  race  of  the  bearing  is  firmly  clamped  endwise,  the 
shaft  simply  resting  in  this  sleeve.  This  gives  a  long  bearing 
to  the  shaft,  which  would  not  be  possible  It  the  shaft  was 
directly  mounted  in  the  ball  race,  because  the  peening  effect 
of  tho  vibrating  loads  would,  even  it  the  race  itself  was 
prolonged,  be  concentrated  on  a  narrow  zone  ot  the  shaft. 
A  bearing  of  this  kind  Is  shown  in  Fig.  25. 

In  Fig.  26  is  shown  a  bearing  which  is  Intended  for  shaft- 
ing which  may  not  be  fully  to  standard  size.     The  Inside  of 
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the  ball  race  is  tapered,  and  a  split  bushing,  tapered  on  the 
outside  as  shown,  will,  when  tightened,  bind  the  shaft  as  well 
as  the  race  to  it.  and  will  compensate  for  all  variations  in 
size.  The  nut  should  not  be  used  to  draw  the  bushing  in. 
but  should  merely  act  as  a  lock  to  hold  it  in  place  after  it 
has  been  driven  home  with  a  soft  hammer. 

Ball  bearings  should  always  be  enclosed  so  that  lubricant 
will  not  be  lost  by  leakage,  and  so  that  foreign  matter  will  be 
excluded.  Fig.  27  shows  an  efficient  way  of  enclosing  a  ball 
bearing  without  using  any  packing.  At  the  end  where  a 
shaft  passes  out  of  the  enclosure,  a  flange  should  be  bored 
out  about  0.020  inch  larger  in  diameter  than  the  shaft.  This 
flange  should  be  separated  into  two  lips  by  an  angular  groove, 
either  cored  or  bored,  as  shown  at  A.  These  lips  should  not 
be  less  than  li  inch  wide  and  should  have  sharp  edges.  The 
groove  should  be  provided  with  a  hole  or  narrow  slot  B  at  Its 
lowest  point  to  communicate  with  the  bearing  oil  space.  The 
groove  itself  should  have  a  width  of  not  less  than  3/16  inch. 


Macliiiu-ri/,X.7. 

Fler.  25.    Shaft  Free  In  Lon^rltudinal  Fig.  26.    Adapter  Bearing  for 

Direction  in  Inner  Race.  Shafting  varying  from  Standard 

Size. 

and  a  depth  of  about  5/16  to  %  inch,  and  should  not  be 
filled  with  packing  material.  Fig.  28  shows  an  ari-angement 
of  a  similar  Icind.  excepting  that  here  is  introduced  a  second 
groove  and  a  third  lip.  This  ari-angement  is  employed  where 
water  may  be  occasionally  encountered,  and  will  prevent  its 
entrance.  What  little  may  find  its  way  past  the  outer  lip 
into  the  outer  groove  is  soon  drained  out  again  through  the 
holes  provided. 

Where  much  grit  is  encountered,  as  in  grinding  machinery, 
a  packing  may  be  necessary,  and  filling  the  outer  groove  with 
a  fairly  consistent  gi-ease  will  provide  such  a  packing  without 
introducing  friction.  A  bearing  of  this  kind  is  shown  in 
Fig.  29.  A  grease  cup  of  the  spring  loaded  piston  type  will 
automatically  maintain  the  integrity  of  this  packing.  In 
some  cases  felt  ring  packings  may  be  used,  but  these  ought  to 
be  soaked  in  good  soft  paraffine,  and  a  spring  wire  ring 
should   be  placed   around  the  felt  washer  so  as  to   force  the 
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Fig.  27.    Example  of  Enclosed 
Bearing. 
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Pig,  28.    Bearing  Enclosure  -with 
Double  Groove. 


cuter  edges  of  the  washer  outward,  which  will  cause  the 
felt  to  come  into  more  intimate  contact  on  the  sides.  Felt 
washers  may  also  be  applied  as  shown  in  Fig.  31.  Here  the 
washer  is  tapered  on  one  or  on  both  sides,  and  the  sealing  of 
the  enclosure  is  made  entirely  against  the  sides  of  the  sur- 
faces against  which  the  felt  washer  bears.  The  felt  washer 
is  pressed  inwards  by  means  of  springs  on  the  outside.  The 
two  modifications  shown  in  Figs.  30  and  31  are  intended  to 
be  inserted  between  the  faces  of  the  stationary  boss  and  the 


rotating  hub.  The  modification  in  Fig.  32,  however,  is  en- 
closed entirely  within  one  or  the  other.  A  felt  ring  is  set 
into  a  counter  bore  and  held  in  place  by  a  light  metal  cap 
sprung  into  ppsition. 

The  author  concluded  his  paper  by  saying  that,  on  account 
of  the  time  and  space  available  at  the  society's  meetings  and 
in  the  society's  transactions,  much  has  been  omitted  in  regard 
to   ball  bearings  that  might  have  been  well  considered,  and 


Marhhirni.y.Y. 
Fig.  29.    Enclosed  Bearing  with  Fig.  30.    Felt  Ring  Packing. 

Grease  Packing. 

the  author  hoped  in  the  future  to  make  such  contributions 
regarding  the  development  of  ball  bearings  as  would  appear 
to  be  of  general  interest. 

*     *     * 

In  a  paper  regarding  the  economy  attainable  by  the  use  of 
pneumatic  tools,  in  preference  to  hand  labor,  for  such  opera- 
tions as  chipping,  calking,  drilling,  riveting,  etc.,  in  British 
practice,  Mr.  C.  P.  Whitcombe  states  that  the  following  com- 
parison of  the  relative  speed  of  turning  out  work  by  pneu- 
matic tools  and  by  hand  labor  has  been  compiled  from  actual 
results.  It  is  not  claimed  that  these  speeds  are  applicable  to 
all  classes  of  work,  but  that  they  can  be  generally  attained 
and  .sometimes  even  exceeded: 

Speeds. 
Description  of  Work.  By  Hand.        By  Pneumatic  Tool. 

Heavy    chipping    1  2      to  4 

Calking    1  3      to  4 

Drilling    1  3      to  4 

Rimering    1  4      to  6 

Riveting    1  (3  men)     lii  to  2i,l>  (2  men) 

Figures  recently  prepared  by  a  leading  English  firm  for 
their  own  information  showed  that  a  weekly  saving  of  more 
than  $2  was  being  effected  in  wages  for  every  $1  of  running 
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Fig.  31.    Angular  Felt  Ring 
Packing. 


Fig.  32.    Modification  of  Pelt  Ring 
Packing  in  Fig.  30. 


cost  of  the  pneumatic  plant,  the  latter  including  interest  on 
capital  outlay,  depreciation,  power  charges,  maintenance  and 

repairs. 

*  *     * 

In  the  article  "A  Draftsman's  Tool  Chest."  by  I.  G.  Bayley. 
published  in  the  October  issue,  the  fourth  line  of  the  second 
paragraph  from  the  bottom  of  the  second  column  should  be 
changed  to  read:  "An  elastic  band  holds  the  door  shut,"  etc. 
Also  change  "Instep's"  tables  on  the  following  page  of  same 
article  to  "Inskip's"  tables,  etc. 

*  *     * 

A  new  example  of  the  reliability  feature  of  motor  cars  is 
given  by  the  recent  trials  of  a  six-cylinder  Hotchkiss  car, 
which,  accordin.g  to  the  Practical  Engineer,  during  its  tests 
accomplished  21.250  miles,  the  longest  trial  on  record,  being 
6,250  miles  more  than  has  been  attempted  by  any  other  car. 
Of  this  distance,  10,474  miles  was  covered  without  a  single 
involuntary  stop. 
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TESTING  THE  DIVIDING  HEAD  OF  THE  CIN- 
CINNATI MILLING  MACHINE. 

The  matter  of  inspecting  work  properly  is  a  difflcult  prob- 
lem to  (leal  with,  whether  that  work  consist  of  parts  of 
inachiner.v.  finished  machines,  drawings,  calculations,  or  what 
not.  There  are  so  many  ways  in  which  a  thing  may  be  wrong 
that  it  is  easily  possible  to  neglect  looking  for  one  of  the 
many  in  the  course  of  a  long  day's  work.  Again,  it  is  remark- 
ably easy  to  follow  another  man's  mistakes.  Besides  this,  it 
takes  remarkable  strength  of  will  to  inspect  as  carefully  and 
lionestly  at  the  end  of  nine  or  ten  hours  of  work  as  at  the 
beginning,  or  at  the  end  of  a  year's  work  as  at  the  com- 
mencement of  it.  The  greatest  aid  an  inspector  can  have  in 
passing  on  the  correctness  of  machine  parts,  machines  or 
drawings  is  a  regular  laid  out  schedule  telling  him  what  to 
look  out  for,  and  establishing,  in  the  case  of  machinery,  the 
allowable  limits  of  error.  With  a  carefully  planned  schedule 
of  this  kind,  the  inspector  can  examine  and  check  off  each 
point  item  by  item,  and  thus  be  able  to  do  this  work  accept- 

The  Cincinnati  Milling  Machine  Co. 

TEST  SHEET  FOR  DIV.  HEADS. 


Eccentric  works  freely 

Spindle  runs  freely  without  worm 

Split  ring  clamps  spindle  easily 

Crank  works  freely  with  worm  engaged 

No  shake  in  spindle 

Index  pins  6t  holes  in  index  plates 

No  noise  in  gears,  mitre  gear  bearing 

Stop  for  side  plate  locks  plate  firmly 

No  back  laeh  in  ^oars,     Limit  j  hole  in  side  plate... 

Vernier  flush  with  swivel  block 

No  marred  screws  or  oil  cups 

Block  swivels  6  degrees  below  horizontal  and  50  degrees 
be yoDd  vertical 

Smooth  hole  in  spindle 

Tail  stock  has  zero  line  on  swivel  block 

Elevating  center  haa  zero  marks 

Center  in  head  has  good  bearing 


Front  laper  hole  true  ia  spindle  at  outer  end  uf  18' 
test  bar 


Front  taper  hole  in  spindle  true  at  nose 

Spindle  inline  with  lee  slot  in  table  at  outer  end  of 
18"  test  bar 


Spindle  central  with  tee  slot  in  table  front  or  back 

Tail  stock  centers  in  line  with  1 Large  end 

Hend  center  using  zero  marks  1 Small  end 

Back  taper  hole  in  epindle  true  4"  test  bar 


Spindle  perpendicular  to  table  at  outer  end  of  18"  test 
bar 


Error  in  worm  wheel.    8'^dia.  test  plate  ■ 
Center  runs  true  on  point 


Assemblei '»  Check        Inspector'^  Cbeck 


1^ 


■y 


Mazlmuin  Error 
Allotted 
.0015" 
.00025" 


.002" 
.001" 
.001" 
.005" 


:aK 


y 

y  ■ 

y 

y 

y 

y 
y  ■ 


Test  in  Thousni'lllia 


1^ 


.0016" 
.0015" 
.00025" 


//so 


Date 


Shop  Order  3S-^7.... Size. ../..C>.".....Uiv.  Head  Number  (>?.'..'^J.SJ 
Date  Assembled. .^^'^..^^.PZ.. 

Assembler  s   Number  .  .v?//^ Name . .  I 

Inspecled^^UJ!^^:^. .  /.^/fiT    Inspector,  .-^^t ,  ^r^^f'^flh^^. 

Fig  1.    A  Sample  Inspection  Sheet  for  CiDclnnatl  Dlvldingr  Head. 

ably  with  no  greater  strain  -than  the  expenditure  of  that 
degree  of  care  and  intelligence  which  must  be  part  of  his 
equipment,  it  he  is  at  all  fit  for  his  position. 

We  illustrate  and  describe  herewith  the  method  pursued  by 
the  Cincinnati  Milling  Machine  Co.  in  inspecting  its  divid- 
ing heads  for  workmanship  and  accuracy.  The  method  of 
inspection  pursued  involves  not  only  the  regular  sched- 
ule of  invtstigation  of  which  we  have  just  spoken,  but  a  care- 
fully laid  out  series  of  inspection  operations  as  well,  with 
appropriate  tools  provided  for  the  purpose. 

The  priiilod  schedule  is  shown  In  Fig.  1.  As  may  be  seen, 
this  is  divided  into  two  sections,  the  first  oC  them  dealing  with 
Items  of  filling  and  workmanship  which  have  to  be  checked 
by  both  the  assembler  and  inspector;  the  second  part  gives  a 
list  of  the  maximum  errors  allowed  in  certain  measurements 
and  alignments,  with  a  blank  column  in   which  the  inspector 


records  the  results  of  his  tests  of  these  various  dimensions. 
We  are  told  by  the  manufacturers  that  this  Inspector's  test 
sheet  was  drawn  at  random  from  a  lot  of  fifty,  it  being  the 
result  of  the  inspection  of  a  10-inch  dividing  head  examined 
on  Septemljcr  18,  190".  The  inspection  is  made  as  nearly  as 
practicable  in  the  order  listed  on  this  sheet. 

As  previously  stated,  attention  is  first  of  all  given  to  the 
workmanship  on  the  different  parts  of  the  mechanism,  each  ot 
which  must  come  up  to  the  required  standard  before  the  work- 
man passes  the  head  on  to  the  inspector.  At  first  glance,  It 
might  appear  that  these  items  need  not  be  on  the  test  sheets, 
since  any  good  workman  would  naturally  give  these  details 
his  attention  when  assembling  the  head.  However,  experi- 
ence has  proven  that  it  is  best  not  to  leave  this  to  the  work- 
man's memory,  it  being  better  to  remind  him  of  the  standard 
of  excellence  required  and  the  test  to  be  made  on  each  of  these 
parts  by  detailing  each  item  on  the  test  sheet.  It  is  evident 
that  the  accuracy  tests  cannot  be  made  until  all  of  the  mech- 
anism has  passed  inspection. 

For  the  tests  relating  to  accuracy,  various  special  tools  are 
provided,  with  carefully  worked  out  methods  of  procedure. 
The  first  test  relates  to  the  accuracy  of  the  front  taper  hole 
in  the  spindle.  Fig.  2  shows  the  operation  with  the  special 
devices  used.  A  test  plate  or  table  is  provided,  having  a  T-slot 
accurately  made  to  standard  size,  into  which  the  tongue  of 
the  dividing  head  fits.  This  table  has  a  rearward  extension 
provided  with  a  knee  the  use  of  which  will  be  explained 
later.  In  the  front  taper  hole  ot  the  spindle  is  inserted  a 
hollow  test  bar,  with  a  taper  shank  carefully  fitting  the  stan- 
dard taper  to  which  the  hole  is  finished,  and  carefully  made 
so  that  it  is  known  to  be  straight,  true  to  diameter  and  con- 
centric, far  within  the  usual  limits  of  error  in  such  work. 
The  gage  used  is  one  of  the  American  Watch  Tool  Co.'s  test 
indicators — used  on  all  their  other  accuracy  tests  as  well.  It 
is  graduated  to  read  to  thousandths  of  an  inch,  and  the  gradu- 
ations are  so  far  apart  that  it  is  easy  for  an  experienced  work- 
man to  estimate  halves  and  quarters  of  a  thousandth.  The 
shank  of  the  hollow  test  bar  having  been  carefully  cleaned 
and  lightly  driven  into  the  carefully  cleaned  taper  hole  of  the 
diving  head  spindle,  the  indicator  point  is  brought  to  bear  on 
its  outer  end  at  a  distance  of  18  inches  from  the  nose  of  the 
spindle.  When  the  bar  is  revolved  through  the  indexing 
mechanism,  the  error  may  be  read  direct  from  the  indicator 
dial.  The  maximum  error  allowed  is  0.0015  inch.  In  the 
present  instance,  the  head  showed  an  error  of  0.001  inch,  that 
is  to  say,  0.0005  on  each  side  of  the  true  position. 

The   second   test   determines   the   truth   of   the   front  taper 
hole  by   resting  the   indicator   point  against  the   side  ot   the' 
hole,  the  reading  being  taken  in  the  same  manner  as  before. 
The  maximum  error  allowed  on  this  test  is  0.00025  inch,  and 
in  the  present  case  the  head  tested  within  this  limit. 

The  third  test  relates  to  the  alignment  of  the  spindle  with 
the  T-slot  on  the  table.  A  little  thought  will  show  that  in 
measuring  this  from  the  test  arbor  there  is  danger  of  intro- 
ducing into  the  measurements  the  error  of  the  untruth  of  the 
taper  hole,  previously  determined,  unless  some  provision  is 
taken  to  eliminate  that  error.  This  is  done  very  simply. 
First  the  test  arbor  is  rotated  with  the  indicator  bearing  on 
its  side,  until  the  "high  point"  is  found.  This  position  having 
been  located,  the  spindle  of  the  head  is  rotated  90  degrees,  so 
that  in  Fig.  3  the  "high  point"  would  be  at  either  the  top 
or  the  under  side  of  the  bar.  Under  these  conditions  it  is 
obvious  that  the  two  sides  of  the  bar  are  for  all  practical  pur- 
poses parallel  with  the  axis  of  the  spindle.  The  special  stan- 
dard on  which  the  test  indicator  is  mounted  in  Fig.  3  has  a 
tongue  which  engages  the  T-slot  of  the  fixture  table.  Read- 
in.gs  with  the  indicator  are  taken  at  different  points  on 
one  side  of  the  bar.  The  difference  between  the  largest  and 
smallest  ot  these  readings  gives  the  amount  by  which  the 
arbor  (and  therefore  the  taper  hole  In  the  spindle)  is  out  of 
alignment.  In  the  present  instance  this  error  was  found  to 
be  0.001  inch  in  18  inches.  The  maximum  error  allowed  Is 
0.001  inch. 

This  is  followed  by  a  test  to  determine  whether  the  center 
of  the  spindle  is  in  the  same  vertical  plane  with  the  center 
of  the  T-slot.     It  Is  a  repetition  of  the  preceding  test,  except 
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that  in  this  case  the  readings  are  talien  at  several  points  along 
both  sides  of  the  bar,  the  base  in  which  the  indicator  Is 
mounted  being  turned  around  in  the  slot  to  bring  the  measur- 
ing point  on  the  other  side  of  the  spindle  for  this  purpose. 
The  readings  on  both  sides  for  each  position  are  noted  and 
their  difference  taken;  the  difierence  determines  the  error. 
In  the  present  Instance  there  was  an  error  of  0.001  inch  in 
18  inches,  while  a  maximum  of  0.002  inch  is  allowed. 

Following  this,  comes  a  test  to  determine  the  alignment  of 


is  also  made  to  determine  whether  or  not  the  spindle  swivels 
in  a  plane  perpendicular  to  the  top  of  the  table.  In  this  test 
the  head  is  set  so  as  to  bring  the  spindle  in  a  vertical  posi- 
tion. The  test  bar  is  inserted  in  the  spindle  as  shown  in 
Fig.  2.  The  indicator  is  then  mounted  on  a  stand  similar  to 
that  shown  in  Fig.  3.  This  is  rested  against  the  face  of  the 
vertical  surface  of  the  test  block,  and  by  taking  several  read- 
ings along  the  side  of  the  test  bar,  the  parallel  relation  of 
the  bar  with  the  face  of  the  vertical  surface  of  the  test  block 


Fig.  6.    Does  the  Center  run  True? 

the  head-  and  tail-stock  centers.  This  is  shown  in  Fig.  4. 
and  is  a  repetition  in  most  respects  of  the  test  shown  in 
Fig.  3,  except  that  In  this  case  an  accurate  test  bar  12  inches 
long  is  held  between  centers.  The  tail-stock  has  a  reversible 
center  bar  with  a  large  center  on  one  end  and  a  smaller  cen- 
ter adapted  for  the  lighter  classes  of  work  of  small  diameter 
on  the  other  end.  Both  of  these  are  tested  for  alignment, 
and  in  the  present  case  showed  an  error  of  only  0.0005  inch. 

Since  it  is  expected  that  the  dividing  head  will  sometimes 
be  used  with  the  work  spindle  clamped  in  any  position 
between  the  limits  through  which  it  may  be  swiveled,  a  test 


Fig.  3.    I3  the  Axis  of  the  Taper  Hole  True  with  the  T-slot? 


Fig.  7.    Do  the  Clamp  Bolts  hold  the  Head  firmly  from  Turning? 


is  at  once  determined.  In  the  present  instance  the  error 
found  was  0.001  inch,  while  the  maximum  allowed  error  is 
0.0015. 

Perhaps  the  most  ingenious  and  interesting  of  the  tests 
is  that  used  to  determine  the  accuracy  of  the  indexing.  To 
test  this,  the  apparatus  shown  in  Fig.  5  is  used.  An  arbor 
is  placed  in  the  taper  hole  of  the  spindle  and  on  this  arbor 
are  clamped  two  disks,  having  nicely  finished  ground  edges 
of  the  same  diameter,  matching  each  other  so  as  to  form  an 
unbroken  surface.  To  the  testing  plate  is  fastened  a  bracket 
carrying   a   marking    device   which,   by   the   operation    of  the 
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small  lever  shown,  scribes  a  fine  line  of  unlt'orm  thickness 
across  the  edge  of  the  two  disks.  The  spindle  Is  Inde.xed  for 
forty  dlvl.sious  and  a  lino  scribed  after  each  Indexing.  Then 
the  arbor  holding  the  dislis  Is  removed  from  the  dividing 
head,  grasped  in  a  vise,  the  clamp  bolt  Is  loosened,  and  one 
of  the  disks  Is  rotated  successively  to  seven  different  posi- 
tions, each  one-eighth  of  the  clrcnmference  ahead  of  fhe  pre- 
ceding one  so  that  in  each  case  the  first  line  scribed  on  it 
exactly  matches  the  line  on  the  other  disk,  corresponding  with 
the  selected  position,  and  for  each  position  the  lines  in  the 
one-fourth  of  the  circumference  immediately  ahead  are  exam- 
ined for  alipninicnt  under  a  strong  magnifying  glass.  Their 
non-alignment  indicates  the  error  in  the  index  mechanism,  and 
may  be  estimated  by  an  experienced  man  to  very  close  limits. 
In  the  present  Instance  the  maximum  accumulative  error 
found  in  any  one-fourth  of  the  circumference  of  the  disks  was 
0.0005  inch. 

The  above  method  of  testing  is  frequently  checked  by  the 
following  plan:  Instead  o'f  scribing  hair  lines  across  disks 
in  Fig.  5,  slots  14  inch  wide  and  %  inch  deep  are  milled  into 
them.  Pains  are  taken  to  make  these  slots  exactly  to  gage. 
Then  the  work  is  removed  from  the  dividing  head  and  the 
slots  are  compared  by  lining  up  any  two  of  them  the  same 
way  as  in  the  previous  test,  except  that  in  this  case  it  is  done 
by  inserting  a  standard  gage  of  sufBcient  length  to  fill  both 
slots.  The  alignment  of  the  other  slots  is  then  compared  by 
testing  with  special  gages.  These  gages  are  made  0.00025, 
0.0005,  0.00075,  0.001  inch,  etc.,  below  standard,  and  obviously 
the  amount  that  any  given  gage  is  below  standard  indicates 
the  error  or  amount  of  non-alignment  of  those  two  slots 
Into  which  it  fits  snugly. 

Since  accuracy  In  the  other  parts  of  a  dividing  head  is  of 
no  great  value  when  doing  work  between  cetiters  unless  the 
head  center  Itself  runs  true,  this  part  is  also  tested,  as  shown 
in  Fig.  6.  This  is  a  repetition  of  former  tests,  except  that  here 
the  indicator  point  rests  against  the  point  of  the  head  center, 
and  when  this  is  revolved  through  the  index  mechanism,  the 
error  may  be  read  from  the  indicator.  The  maximum  error 
allowed  on  this  test  is  0.00025  inch. 

Besides  these  thorough  inspection  tests,  others  are  made 
of  the  separate  parts  in  the  course  of  manufacture,  and  in 
the  preliminary  stages  of  the  assembling.  One  of  the  most 
Interesting  of  these,  shown  in  Fig.  7,  is  employed  for  test- 
ing the  rigidity  of  the  clamping  device  by  which  the  head  is 
held  at  the  proper  angle.  As  sliown,  a  bar  24  inches  long  is 
placed  in  the  hole  of  the  work  spindle.  A  lever  carrying  a 
200-pound  weight  on  one  end  is  then  brought  to  bear  on  this 
bar  at  a  point  22  inches  from  the  swiveling  center.  The  arms 
of  this  lever  are  in  the  ratio  of  3  to  1,  so  that  the  total  pres- 
sure brought  to  bear  on  the  bar  is  600  pounds,  at  a  point  22 
inches  from  the  center  of  swivel.  Every  head  must  under- 
go this  test  without  any  evidence  whatever  of  failure  on  the 
part  of  the  clamps  to  rigidly  hold  the  swivel  block  in  position. 

The  dividing  head  is  a  most  important  part  of  the  equip- 
ment of  the  milling  machine,  particularly  in  the  case  of  the 
universal  type.  Its  accuracy  is  trusted  implicitly  in  many 
operations,  and  on  its  accuracy  depends  the  accuracy  of  the 
work.  We  think  it  will  be  agreed  that  dividing  heads  that 
have  successfully  passed  the  tests  outlined  above  are  worthy 
of  reliance  in  all  ordinary  operations. 


There  Is  very  little  literature  on  drop  forging  or  "machine 
blacksmith ing,"  which  seems  strange  considering  the  impor- 
tance of  the  art.  The  editor  would  gladly  receive  a  good  con- 
tribution on  the  subject.  Any  reader  of  Machinery  who  feels 
that  he  could  write  such  an  article  will  please  communicate. 


There  are  some  curious  misnomers  In  common  use  as,  for 
example,  "cork"  legs,  the  name  commonly  applied  to  artificial 
limbs,  which  are  not  made  of  cork  at  all,  but  wood,  the  quali- 
fying adjective  being  the  name  of  the  Inventor.  John  Cork 
made  the  first  wooden  legs  in  the  early  part  of  the  19th  cen- 
tury, his  product  being  the  first  successful  substitute  for  the 
"peg-leg."  No  artificial  legs  are  made  of  cork,  elm  or  willow 
being  almost  always  used  in  preference  to  any  other  material. 


TESTING  THE  LEAD  OP  TAPS  AND  SCREWS. 

ERIK  OBERO.* 

In  cases  where  there  is  no  necessity  of  ascertaining  the 
exact  error  in  the  lead  of  a  screw  or  tap,  and  when  only  a 
limited  number  are  to  be  tested,  a  fairly  good  test  Is  afforded 
by  simply  screwing  the  thread  into  a  female  gage.  The 
threaded  portion  of  this  latter  should  then,  however,  be  fairly 
long,  so  that  errors  in  lead,  which  are  liable  to  be  very  small 
in  a  short  distance,  may  be  detected  by  taking  account  of  the 
error  in  the  comparatively  long  length.  Ordinarily,  however, 
when  quantities  of  taps  are  to  be  tested,  the  errors  In  lead 
are  most  easily  ascertained   by   some  device   particularly  In- 
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Pig.  1.    British  Gage  for  Simultaneous  Testing  of  Lead  and  Angle  Diameter. 

tended  for  the  testing  of  the  lead  of  a  screw  thread  alone. 
Some  devices  which  test  both  the  lead  and  the  diameter  within 
certain  limits  are  also  in  use.  Of  these  latter,  two  examples 
are  shown  in  a  report  on  British  standard  systems  for  Limit 
Gages  for  Screw  Threads,  presented  to  the  Engineering  Stan- 
dards Committee  of  Great  Britain. 

Testing  the  Lead  by  Gages. 
The  first  of  these  gages  is  shown  in  Fig.  1.  In  this  gage, 
allowance  is  made  for  a  permissible  error  in  angle  diameter 
and  lead.  As  is  plainly  shown  in  the  cut,  the  screw  thread 
enters  between  three  fixed  points,  shaped  like  the  thread,  two 
of  which  are  located  in  the  lower  jaw  of  the  gage,  and  one  in 
the  upper.  The  distance  between  the  two  points  on  the 
lower  part  of  the  gage  should  be  equal  to  about  twice  the 
diameter  of  the  screw.  The  fixed  point  in  the  upper  jaw 
should,  of  course,  be  placed  midway  between  the  points  in 
the  lower  jaw.  At  A  is  shown  a  ground  flat  face  which  is  so 
adjusted  that  the  small  cylinder  0,  of  such  diameter  that  it 
will     touch     the     thread 
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about  half  way  down  its 
depth,  will  barely  enter 
between  the  flat  face  and 
the  thread  of  the  bolt  for 
the  minimum  permissiiJe 
diameter,  but  will  "not 
go"  as  a  general  rule. 
This  device  then  gives  a 
practical  test  for  both 
diameter  and  lead.  If 
the  lead  were  out  too 
much,  the  screw  would 
not  enter  the  gage,  be- 
cause the  two  points  in 
the  lower  jaw  would  not 
fit  the  pitch  of  the 
thread,  these  points  be- 
ing, of  course,  set  to  a 
standard  gage.  If.  again, 
it  could  be  conceived 
that  the  diameter  was  so  much  smaller  than  the  standard 
that  the  screw  or  tap  could  be  placed  in  the  gage  in 
spite  of  the  lead  being  an  appreciable  amount  long  or  short, 
then  the  feeler  C  would  enter  so  freely  between  the  face  A 
and  the  screw  as  to  indicate  that  the  screw  was  not  within 
permissible  limits.  It  will  be  noticed  that  provision  is  made 
for  getting  the  points  entering  the  threads  placed  exactly  in 
the  center  of  the  screw.  In  the  end  view,  the  screw  is  Indi- 
cated resting  up  against  the  back  of  the  gage  with  one  side, 
the  distance  from  the  back  of  the  gage  to  the  center  of  the 
points  being  equal  to  half  the  diameter  of  the  screw.     It  la 
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evident  that  gages  of  this  kind  will  have  to  be  made  for  each 
separate  diameter  and  pitch. 

Another  form  of  gage  intended  to  deal  with  shorter  lengths 
of  thread  than  the  one  just  described  is  shown  in  Fig.  2.  In 
this  case,  two  separate  gages  are  applied,  one  minimum  and 
one  maximum.  The  screw  is  supposed  to  enter  into  the  one 
and  refuse  to  enter  into  the  other.  In  this  gage  the  top  plates 
T  are  made  of  hardened  steel  and  contain  V-teeth  set  as  shown, 
the  distance  L  representing  the  next  even  number  of  threads 
immediately  above  the  number  contained  in  a  length  of  screw 
equal  to  the  diameter  of  the  thread,  while  the  distance  L^  Is 
one  thread  shorter.  The  plates  are  screwed,  and  preferably 
doweled,  to  a  base  plate,  and  are,  of  course,  made  and  adjusted 
to  a  standard  plug.  At  s  are  shown  screws  which  can  be  so 
adjusted  that  the  measurement  can  be  made  exactly  at  the 
center  of  the  screw,  the  distance  from  the  faces"  of  screws  s 
to  the  center  of  the  gage  plates  being  equal  to  one-half  the 
diameter  of  the  screw.  ., 

Comparators  for  the  Lead  of  Taps  and  Screws. 
When  it  is  wanted,  however,  to  determine  the  errors  in 
pitch  with  some  exactitude,  and  not  only  to  find  out  whether 
the  error  is  between  certain  limits,  then  the  instrument  termed 
thread  comparator  is  used.  This  consists,  in  its  simplest 
form  (see  Fig.  3).  of  a  fixed  block  A  and  a  sliding  block  B  pro- 


ing.  This  block,  in  turn,  is  connected  through  the  lever  F 
with  the  indicator  or  sensitive  gage  G,  which  should  be  sO' 
arranged  and  graduated  that  each  thousandth  inch  can  be 
easily  read.  When  the  standard  plug  is  placed  against  this 
device,  the  ball  points  entering  between  threads  in  the  same 
way  as  in  the  former  device  described,  the  slide  D  can  be  so 
adjusted  by  the  knurled  head  screw  B  that  the  indicator  points 
to  zero.  When  the  screw  or  tap  to  be  tested  is  placed  against 
the  ball  points,  any  error  will  then  be  apparent  by  the  motion 
imparted  by  too  long  or  too  short  lead  to  the  movable  ball 
point  E.  This  motion,  of  course,  is,  through  the  lever  arm  F, 
carried  to  the  indicator.  If  the  latter  is  graduated  in  thou- 
sandths of  an  inch,  the  graduations  below  or  above  zero  will 
indicate  the  amount  in  thousandths  of  an  inch  that  a  tap  or 
screw  is  short  or  long  in  the  lead  in  the  distance  originally 
measured  on  the  plug,  i.  e.,  the  distance  between  the  ball  points 
when  the  plug  was  placed  in  position  against  the  device.  In 
the  device  shown,  the  length  of  the  lever  F,  between  its  pivot 
and  that  end  which  is  operated  by  the  movable  block,  is  half 
of  the  length  between  the  pivot  and  the  end  operating  the 
gage.  Consequently,  if  the  gage  be  graduated  to  show  move- 
ments of  0.001  inch  on  its  own  plunger,  it  will  indicate  a 
motion  of  0.001  inch  on  the  movable  ball  point  by  moving 
two  graduations  on  its  own  scale.  Very  close  measurements 
are  consequently  possible. 
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Fig.  3.    Simple  Form  of  Comparator  for  Lead  of  Screw  Thread. 

vided  with  ball  points.  The  sliding  block  operates  a  pointer  C, 
which  on  a  large  scale  indexes  the  errors  of  lead.  The  manner 
of  using  this  instrument  is  as  follows.  A  standard  plug  is 
first  placed  against  the  device  so  that  the  ball  points  enter  In 
threads,  say  one  inch  apart.  The  position  of  the  pointer  on 
the  scale  is  noted  when  the  standard  plug  engages  the  ball 
points,  the  free  block  B  adjusting  itself  to  the  thread  into 
which  its  ball  point  enters,  and  carrying  with  it  the  pointer  C. 
Next,  the  tap  or  screw  to  be  tested  is  placed  in  position 
against  the  device.  If  the  lead  of  this  screw  or  tap  is  correct, 
and  is  the  same  as  that  of  the  plug,  the  pointer  will  evidently 
occupy  the  same  position  in  relation  to  the  scale  as  in  the  case 
of  the  plug.  If  the  tap  or  screw  is  long  or  short  in  the  lead, 
the  pointer  will  show  the  amount  on  the  scale  by  swinging 
either  to  the  left  or  to  the  right.  The  scale  should,  of  course, 
preferably  be  graduated  so  as  to  show  thousandths  of  an  inch. 
A  more  elaborate  device  for  measuring  the  errors  in  lead 
of  taps  is  shown  in  Fig.  4.  Here  one  ball  point  A,  which  we 
may  call  the  fixed,  is  mounted  in  a  slide  T>,  which  latter  Is 
operated  by  a  knurled  head  screw  B.  Ball  point  A  may  be 
screwed  into  any  of  the  holes  C,  which  may  be  %  inch  apart; 
thus  one  may,  with  this  device,  measure  the  lead  in  one  inch, 
or  in  any  length  up  to  six  inches,  as  may  be  desired,  by  moving 
the  ball  point  A  to  different  positions  in  the  slide  D.  The  ball 
point  E  is  Inserted  in  a  movable  block  resting  on  a  ball  bear- 
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Fig.  4.     Comparator  for  Testing  Lead  of  Taps  and  Screxps. 

Of  course,  this  device  is  only  one  modification  of  the  many 
possible  for  obtaining  the  same  results.  Very  likely  there  ar» 
others  equally  good,  but  this  one  is  shown  as  an  example  of  a 
satisfactory  design,  and  at  the  same  time  as  an  indication  of 
the  principles  involved  in  the  design  of  comparators  for  th» 
lead  of  screw  and  tap  threads. 

*     «    * 
MACHINERY'S  REFERENCE  SERIES. 

In  the  advertising  section  of  this  issue,  announcement  is 
made  of  a  series  of  valuable  reprints  from  Machixeet.  Dur- 
ing the  past  fourteen  years  a  large  number  of  articles  on  ma- 
chine design  and  shop  practice  has  been  published  in  its  col- 
umns, all  well  worth  preservation  in  permanent  form.  A  num 
ber  of  well-known  books  first  appeared  by  installments  in  Ma- 
CHiNEBY,  but  these  represent  a  comparatively  small  part  of 
the  valuable  technical  material  that  has  appeared  therein.  The 
remainder  represents  the  shorter  contributions  of  many  de- 
signers and  others  connected  with  the  best  constructive  work. 
In  order  to  make  it  generally  available,  we  have  selected  the 
representative  articles  and  divided  them  into  groups,  each 
group  devoted  to  one  subject,  which  will  be  published  in  6x9- 
inch  pamphlets,  ranging  from  32  to  48  pages.  These  pam- 
phlets will  contain  only  such  articles  as  are  considered  to  be 
of  the  most  practical  use,  and  they  will  be  edited  and  con- 
densed so  as  to  be  "all  wheat." 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


REDUCING  THE  DIAMETER  OP  TOOL  STEEL 
UNDER  THE  STEAM  HAMMER. 

It  is  often  necessary  to  reduce  the  diameter  of  a  piece  of 
tool  steel  from  its  original  size  to  periiaps  one-lialf  that  diame- 
ter. This  is  very  common  in  the  making  of  taps  and  reamers 
of  large  diameters,  where  it  is  wanted  to  have  the  shanli  of 
considerable  smaller  diameter  than  the  main  part  of  the 
fool  itself.  It  is  evident  that  it  is  a  great  deal  cheaper  to 
forge  down  the  diameter  of  the  shanlc  in  such  cases,  than  to 
use  solid  stoclc  of  the  full  diameter  of  the  tool,  and  reduce 
It  by  turning,  but  it  Is  necessary  that  the  work  of  reducing 
the  diameter  under  the  steam  hammer  is  done  in  the  proper 
manner.  Many  blacksmiths  do  not  seem  to  know  how  this 
work  should  be  properly  accomplished.  I  have  seen  many  of 
them  take  a  bar  of  steel,  put  it  into  the  flre,  leaving  It  there 
until  the  bottom  side  had  arrived  at  a  red  heat,  and  then  turn 
It  and  leave  it  in  the  flre  until  the  other  side  got  heated, 
paying  no  attention  to  the  uniformity  of  the  heat  of  the  piece. 
The  work  is  then  taken  to  the  steam  hammer  and  reduced  by 
continually  rolling  it  around  on  the  sides  until  it  is  reduced 
to  the  size  wanted. 

The  result  of  this  procedure  Is  always  a  forging  with  a 
spongy   or   "piped"   center.     When   this   sponginess   is   finally 


Pig.  1. 


First  Operation  in  reducing  the  Diameter  of  a  Tool  Steel  Bar 
under  ttie  Steam  Hammer. 


detected  in  the  tool,  the  steel  is  blamed  as  being  poor,  but  as 
a  matter  of  fact,  in  most  cases,  the  steel  has  been  satisfac- 
tory to  start  with,  and  the  fault  is  to  be  found  in  improper 
treatment  in  the  blacksmith  shop. 

The  proper  way  to  reduce  the  diameter  of  a  piece  of  tool 
steel  is  to  first  heat  it  uniformly,  and  then  place  it  in  the 
steam  hammer  as  shown  in  Fig.  1.  The  blacksmith  then  pro- 
ceeds to  mark  the  bar  on  all  four  sides  with  a  -yi-inch  round 
machine  steel  bar,  long  enough  to  hold  by  the  hand.  This 
marking  is  intended  to  give  a  guidance  as  to  the  amount  of 
reduction  necessary.     When  the  four  sides  have  been  marked 


Pig.  2.    Successive  Steps  In  reducing  the  Diameter. 

as  In  Fig.  1,  then  proceed  to  mark  the  four  corners  in  the 
same  manner.  The  piere  is  turned  around  from  one  side  to 
the  diametrically  opposite,  receiving  a  blow  each  time,  until 
a  groove  all  around  the  piece  is  made  (o  the  proper  depth. 
Then  the  diameter  is  reduced  by  hammering  first  on  one  side, 
and  then  on  the  opposite  side  of  the  piece,  until  a  square  of 
the  size  wanted  Is  produced,  as  shown  In  Pig.  3.  Then  the 
four  corners  are  hammered  in   a  uniform    manner   until   the 


piece  gets  an  octagon  shape,  as  in  Pig.  4.  Next  the  eight 
corners  of  the  octagon  are  hammered  down,  making  sixteen 
sides,  always  making  sure  that  the  next  corner  hammered 
down  is  diametrically  opposite  the  one  lust  operated  upon. 
Finally,  if  a  swage  of  the  proper  size  is  on  hand,  the  piece 
can  be  rounded  with  this;  otherwise  when  all  the  corners 
have  been  reduced  so  that  they  are  hardly  visiljle,  it  is  possi- 
ble to  round  the  piece  nicely  with  even  hammer  blows  until 
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Pigs.  3,  4  and  5.    Illustrating  Corrrect  and  Incorrect  Methods  of 
reducing  the  Diameter. 

the  correct  size  is  arrived  at.  In  Fig.  2  are  shown  the  con- 
secutive shapes  assumed  by  a  piece  of  steel  worked  down  in 
the  manner  described. 

'  It  is  evident  that  by  rounding  continually  after  the  first 
blow  is  struck,  the  blow,  as  shown  in  Fig.  5,  is  not  directed 
on  a  point  that  has  a  firm  support  directly  under  it,  and  a 
kind  of  twisting  action  takes  place,  causing  one-half  of  the 
bar  to  have  a  tendency  to  slide  in  relation  to  the  other  half  of 
the  bar,  the  result  being  that  the  center  of  the  bar  is  spoiled, 
and  a  spongy  or,  perhaps,  a  piped  center  results.  In  some 
cases  this  hollow  center  is  of  no  consequence,  as,  for  instance, 
when  a  hole  is  drilled  through  the  piece,  but  it  is  evident  that 
ail  efforts  should  be  directed  to  avoiding  results  of  this  kind. 
Decatur,  III.  Geo.  T.  Coles. 


DOUBLING  THE  CAPACITY  OP  THE  MILLING 
MACHINE. 

The  half-tone  shows  an  improvised  duplex  milling  machine. 
The  machine,  a  Beclier-Brainard  No.  3,  was  provided  with 
two  arbor  supports  so  designed  that  the  arbor  passed  through 
them  allowing  the  supports  to  be  adjusted  close  to  the  cutter. 
The  extra  spindle  is  journaled  in  the  outer  arbor  support,  and 


Attachment  for  Milling  Two  Pieces  Simultaneously. 

in  addition  to  this  there  Is  an  inner  journal  which  Is  sup- 
ported by  a  bracket  which  is  clamped  to  the  knee  of  the 
fnachine.  In  this  way  the  spindle  Is  rigidly  supported.  This 
inner  journal,  and  the  bracket  which  is  clamped  to  the  knee, 
is  clearly  shown  In  the  illustration.  The  spindle  was  taken 
from  a  heavy  vertical  milling  attachment,  and  it  was  driven 
liy  the  pulley  as  shown.  An  extra  pulley  on  the  countershaft 
was,  of  course,  needed.  This  rig  gave  much  satisfaction,  and 
it  was  entirely  a  shop  get-up.  Few  of  us  who  profess  to  be 
machine  designers  would  ever  think  of  any  such  rig  as  this. 
The  man  on   the  job  simply  had  so  much  work  of  a  certain 
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class  to  do,  that  he  sought  for  some  way  of  doing  the  work 
more  rapidly,  and  this  attachment  was  the  result. 

The  work,  as  can  be  seen,  was  that  of  milling  tee-slots  in 
strips  which  were  used  for  holding  trip  dogs.  These  strips 
were  about  20  inches  long.  The  fixtures  for  holding  the  work 
are  also  worthy  of  mention.  They  are  simple,  but  effective, 
as  they  hold  the  work  securely.  Because  of  their  simplicity, 
they  are  easily  operated,  and  they  are  not  likely  to  get  out 
of  order.  The  work  which  is  not  finished  on  the  edges,  is 
milled  on  the  top  and  slotted.  The  fixture  is  so  arranged 
tliat  this  milled  surface  is  used  to  line  the  work  up  sideways. 
The  screws,  which  are  shown  in  the  illustration,  are  used  to 
adjust  the  work  lengthwise  until  the  slot  is  parallel  with  the 
table.  This  work  might  be  done  on  a  vertical  machine,  but 
there  is  an  advantage  in  having  it  in  the  position  shown,  as 
the  cutter  can  more  readily  free  itself  of  chips.  This  advan- 
tage is  more  marked  when  the  cutter  is  fed  in  such  a  direc- 
tion that  it  cuts  into  the  metal  from  underneath  so  that  the 
teeth  carry  the  chips  up  over  it  and  drop  them  in  its  wake, 
instead  of  continually  dragging  them  into  the  cut,  as  would 
be  the  case  should  the  cutter  run  over  and  into  the  work. 

Work,  other  than  that  shown,  might  be  done  to  advantage 
in  this  way,  as  the  fixture  is  quite  inexpensive  even  when 
made  specially  for  the  work,  the  only  parts  necessary  outside 
of  the  regular  equipment,  being  the  spindle  and  pulley.  I 
trust  that  some  of  the  readers  of  Machixert  have  been  look- 
ing for  something  of  this  kind;  if  not,  it  may  suggest  some- 
thing else  which  will  prove  to  be  a  time  saver,  and  give  just 
as  good  satisfaction.  John  Edgar. 

Hyde  Park,  Mass. 

[A  similar  scheme  for  doubling  the  effective  capacity  of 
small  milling  machines  was  illustrated  in  the  article  "The 
Manufacture  of  Colt's  Automatic  Army  Pistol,"  May,  1906, 
issue. — Editor.] 


NOVEL  METHOD  OF  PRODUCING  THREADS. 

The  accompanying  cut  illustrates  a  method  used  for  thread- 
ing studs,  pins,  etc.,  of  manganese  steel,  this  material 
being  so  hard  that  it  cannot  be  cut  by  any  kind  of  tool  steel. 
A  plain,  hardened  tool  steel  disk,  having  the  edge  made  accord- 
ing to  the  angle  of  thread,  is  employed.  This  disk  is  revolved 
at  a  high  speed,  and  at  the  same  time  forced  into  the  work, 
which  is  revolved  slowly.  Due  to  the  friction  between  the 
edge  of  the  disk  and  the  work,  and  the  softening  of  the  mate- 
rial, owing  to  the  heat  generated  by  the  friction,  the  disk 
wears  away  the  stock,  and,  by  means  of  this,  creates  the 
thread.  The  stock  is  coming  off  in  very  small,  thin  scales 
like  chips,  which  to  some  extent  remind  one  of  the  scales 
of  a  fish.  An  ordinary  lathe  has  been  rigged  up  for  the  pur- 
pose of  removing  the  tool-post  and  top-rest,  and  substituting 
for  them  the  fixture  shown  in  the  cut.  The  disk  must  be 
driven  independently  by  an  overhead  drum,  or  some  similar 
arrangement. 

The  peripheral  speed  of  the  disk  is  usually  between  3,000 
and  4,000  feet  per  minute.  The  operation  is  unavoidably  slow 
and  expensive,  and  the  method  is  used  only  when  no  other 
way  is  possible.  The  writer  thinks,  however,  that  the 
efficiency  can  be  increased  to  some  extent  by  increasing  the 
peripheral  speed  of  the  disk,  perhaps  as  high  as  24.000  feet 
per  minute,  same  as  used  on  friction  saws. 

It  is  likely  that  high-speed  steel  would  be  preferable  to 
ordinary  tool  steel  as  material  for  the  disks,  but,  as  the  pro- 
cess described  is  necessarily  slow,  and  is  used  only  when  no 
other  way  of  threading  is  possible,  it  has  not  as  yet  been 
developed  to  the  limit  of  its  capacity.  There  is  a  certain 
point  in  the  gradual  development  of  the  method  above  which 
it  becomes  economically  preferable  to  employ  high-speed  steel 
for  the  disk,  but  below  this  point  of  development,  although 
high-speed  steel  may  be  the  best,  the  ordinary  tool  steel  disk, 
owing  to  its  smaller  first  cost,  is  economically  the  one  to  be 
preferred.  A  preference  for  the  one  or  the  other  kind  of  steel 
is  influenced  by  a  number  of  factors,  viz.,  the  number  of 
pieces  to  be  threaded  per  unit  of  time;  the  peripheral  speed 
of  the  disk;  the  pressure  between  disk  and  work;  and  the 
efficiency  of  the  system  of  cooling. 

The    question    of    cooling    is    in    itself    an    interesting   one. 


The  reason  why  the  heat  does  not  draw  the  temper  of  the  tool 
steel  in  the  disk  while  the  heat  is  so  great  that  it  softens 
the  metal  of  the  work,  is  that  the  disk  is  revolving  at  a  high 
speed  and  the  work  only  revolving  very  slowly,  so  that  a  unit 
of  length  of  the  periphery  of  the  disk  is  in  contact  with 
the  work  but  a  very  short  time,  while  every  point  on  the  work, 
at  the  place  where  it  is  cut,  is  in  contact  with  the  disk  a  com- 
paratively long  time.  Owing  to  this  the  disk  has  ample  time 
to  cool  off,  while  the  work  accumulates  the  generated  heat. 
The  high  speed  of  the  disk  also  throws  the  film  of  air  nearest 
to  the  disk  outward,  owing  to  the  centrifugal  force,  and  new 
cool  air  comes  constantly  in  at  the  center,  a  current  of  air 
thus  at  all  times  tending  to  cool  the  disk. 

The  cooling  thus  obtained  is  found  to  be  satisfactory  at  the 
present  speed  at  which  the  disk  is  run,  but  at  a  higher  speed 
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Cutting  Thread  by  a  rapidly  revolving  Hardened  Steel  Disk. 

a  system  of  cooling  by  an  air  jet.  or  still  better,  perhaps,  by 
water,  could  be  employed  to  advantage.  This  would  also 
increase  the  limits  within  which  an  ordinary  tool-steel  disk 
could  be  used  to  advantage.  For  increasing  the  peripheral 
speed  of  the  disk  as  previously  mentioned,  undoubtedly  the 
best  way  would  be  to  increase  the  diameter  of  the  disk,  per- 
mitting the  number  of  revolutions  to  remain  the  same  as 
before;  but  at  the  present  stage  of  the  development  of  this 
device  there  are  some  limitations  to  the  size  of  the  disk,  inas- 
much as  it  is  used  in  an  ordinary  lathe,  and  the  space  possi- 
ble to  utilize  for  the  disk  is  not  very  great.  Another  difficulty 
in  increasing  the  diameter,  rather  than  the  number  of  revolu- 
tions, is  that  for  a  large  diameter  disk  it  is  necessary  to 
arrange  the  disk  on  an  inclined  angle  in  relation  to  the  work 
in  order  to  get  a  perfect  thread,  and  this  necessarily  means 
a  more  expensive  rigging. 

The  principle  involved  in  this  method  of  cutting  threads  is 
the  same  as  that  involved  in  the  friction  saw.  But  the.  princi- 
ple of  the  latter  machine  cannot  be  carried  out  to  its  full 
extent  in  the  present  case,  because  the  steel  to  be  threaded 
must  not  be  heated  more  than  to  a  certain  degree.  Above 
this  limit,  increased  heating  would  mean  injury  to  the  quality 
of  the  steel.  The  heat  also  must  not  be  so  high  that  it  burns 
the  thread. 

If  the  call  for  threaded  parts  of  this  kind  of  steel  would 
be  great  enough  so  that  a  special  machine  would  be  warranted 
to  be  built,  then  the  efficiency  of  the  method  could  be 
increased  by  a  careful  taking  care  of  all  the  points  previously 
referred  to,  but,  at  the  present  time,  the  demand  is  not  large 
enough  to  warrant  the  expenditure  of  building  such  a  machine. 

High  Bridge,  N.  J.  Oskak  Kylin. 


TEMPERING  DROP  FORGING  DIES. 

It  has  always  been  a  source  of  wonder  to  the  writer,  why 
so  many  drop  forging  dies  are  cracked  in  hardening,  because 
it  Is  not  at  all  necessary  that  this  should  happen.  Uneven 
heating,  and  uneven  cooling  with  consequent  uneven  con- 
traction is  the  cause  of  the  trouble. 

If  drop  forging  dies  are  made  from  machine  steel,  they 
should  be  packed  in  No.  1  raw  bone  and  fine  wood  charcoal, 
three  parts  charcoal  being  used  for  each  two  parts  raw  bone. 
They  are  then  heated  in  an  oven  for  eight  hours,  at  a  tem- 
perature of  1600  degrees  F.,  and  are  then  dipped  the  same  as 
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described  in  the  t'ollowiug  I'oi-  tool  steel.  When  the  dies  are 
made  of  tool  steel,  let  us  first  notice  that  the  lieating  of  dies 
or  an.v  kind  of  tools  made  from  high  carbon  steel  in  an  open 
furnace,  even  if  covered  with  coke,  is  very  injurious  to  the 
sleel,  especially  so  in  the  case  of  drop  forging  dies,  as  the 
carbon  leaves  the  surface  of  the  steel,  and  the  dies  will  not 
harden  on   the  outside,   but   will   be   harder  further   in.     This 


Fig.  1- 


Jlachiiicri/.X.T, 
Arrangement  of  Brine  Tank  for  Hardening. 


does  not  matter  so  much  with  tools  that  are  to  be  ground  to 
size  after  hardening,  but  it  is  a  poor  practice  with  any  kind 
of  tool-steel  tools.  Tool- steel  dies  should  be  packed  in  fine 
.w'ood  charcoal  in  a  box  large  enough  to  allow  plenty  of  char- 
coal between  the  die  and  the  box  walls,  say  about  two  inches 
or  more.  Seal  the  cover  on  tightly  with  asbestos  cement, 
place  the  box  containing  the  die  in  the  furnace,  and,  if  a  py- 
rometer is  attached  to  the  furnace,  hold  the  furnace  at  about 
1,500  degrees  F.,  leaving  the  die  in  for  at  least  four  hours. 
For  a  small  die,  shorter  time  will  be  sufficient,  but  a  die 
weighing  50  pounds  or  more  should  be  allowed  four  hours  to 
heat  slowly   and   uniformly.     Then,   instead   of   dumping   the 


MacMiicrii.S'.r. 
Pig.  2.    oil  Tank  for  Hardening  Room 

whole  die  in  a  tank  of  cold,  clear  water,  have  two  tanks,  a 
large  one  and  a  smaller  one,  as  shown  in  Fig.  1.  An  over- 
flow pipe  or  hose  A  from  the  water  line  H  in  the  large  tank 
should  connect  it  with  the  small  tank  C.  When  ready  to 
dip  the  die  D,  place  the  face  only  In  the  water.  Plenty  of 
salt  should  be  well  dissolved  In  the  water,  about  4  pounds 
to  the   gallon;    this   extracts   the  heat   from   the   die   quicker 


Hum  clear  water,  and  prevents  steam  form;ilioii  on  the  face 
of  the  die,  A  water  pipe  E  should  be  carried  in  at  the  center 
of  the  largo  tank  at  the  bottom,  and  should  be  supplied  with 
water  at  fairly  high  pressure.  When  placing  the  die  in  the 
bath,'  open  the  valve  of  the  pipe  E,  thus  forcing  the  cold 
solution  against  the  face  of  the  die,  while  the  warm  water 
passes  into  the  smaller  tank.  The  solution  collecting  in  the 
smaller  tank,  when  cool  enough,  can  be  used  for  smaller 
tools,  and,  when  so  desired,  can  be  run  off  by  outlet  F. 
Another  bath.  In  an  oil  tank,  inside  of  a  water  tank,  as  shown 
in  Fig.  2  should  be  provided.  The  size  of  the  tanks  must  bfe 
determined  by  the  size  of  the  dies  to  be  hardened.  Fish  oil 
should  be  used  in  this  latter  tank,  and  the  tank  should  have 
two  water  inlets  C,  at  opposite  sides  of  tank,  and  so  arranged 
as  to  allow  water  to  flow  around  all  sides  of  the  oil  tank  as 
indicated  in  the  plan  view.  Pipe  D  is  the  overflow.  A  coarse 
mesh  sieve  E  is  suspended  in  the  oil  tank,  and  held  by  rods 

F.  The  oil  tank  should  have  four  legs  about  6  inches  long, 
to  allow  water  underneath  the  tank.  When  the  die  face  has 
been  cooled  in  the  salt  water  solution,  remove  the  die  quickly 
to  the  oil  tank,  and  lower  it  until  it  rests  on  the  sieve   (see 

G,  Fig.  2).  Let  the  die  remain  in  this  position  until  cold. 
It  requires  no  further  attention  than  removal  from  the  oil. 
Dies  hardened  in  this  manner  will  not  crack. 

Lansing,  Mich.  •  J.  F.  Sallows. 


BORING  DRIVING  BOX  BRASSES. 

The  jigs  illustrated  in  the  accompanying  cuts  are  used  for 
holding  driving  boxes  while  their  brasses  are  being  bored. 
It  is  not  claimed  that  these  jigs,  or  the  methods  of  boring 
boxes,  which  will  be  described,  are  the  best  in  use,  still  they 
are  preferable  to  the  tools  and  methods  employed  in  many 
shops  for  doing  this  work.  Fig.  1  shows  a  jig  which  is  used 
on  a  vertical  boring  mill.  This  jig  is  composed  principally 
of  two  castings  in  the  form  of  angle  plates.  The  distance 
between  these  angle  plates,  or  jaws,  is  made  to  suit  the  larg- 
est box  in  use,  and  the  jaw  to  the  left  is  made  adjustable  so 
that  the  jig  can  be  used  for  the  smaller  boxes.  When  the 
jaw  is  to  be  adjusted,  the  four  cap-screws  which  hold  it  are 


Fig.  1.    Jig  for  Boring  Driving  Boxes  on  a  Vertical  Boring  Mill. 

removed,  the  angle  piece  moved  in,  and  the  cap-screws  in- 
serted into  another  set  of  holes  which  were  previously  drilled 
and  tapped  in  the  proper  place.  The  jig  is  provided  wuth  two 
tie  bars,  one  across  each  end.  These  tie  bars,  one  of  which 
is  shown  in  Fig.  1,  are  for  the  purpose  of  taking  the  end 
thrust  when  heavy  cuts  are  being  taken,  and  they  also  facili- 
tate the  adjustment  of  the  box.  The  forged  lugs,  which  hold 
the  tie  bars,  are  held  in  place  by  nuts,  which  are  on  the  inside 
of  the  jaws.  A  shoe,  which  can  be  seen  in  the  illustration, 
is  fastened  to  the  right  jaw.  The  shoe  faces  of  all  driving 
boxes  are  clamped  against  this  shoe.  When  a  set  of  boxes 
is  to  be  bored,  one  is  first  laid  out  central  with  the  shoe 
and  wedge  faces,  then  this  box  is  clamped  in  the  jig  and  the 
jig  is  set  by  It.  All  the  boxes  are  then  bored  without  shift- 
ing the  jig.  The  roughing  and  finishing  tools  are,  as  shown 
In  Fig.  1,  both  clamped  In  one  tool-holder,  and  the  roughing 
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and  finishing  cuts  taken  simultaneously,  one  cut  usually  being 
sufficient  to  complete  the  operation. 

Fig.  2  shows  a  jig  which  is  used  when  boring  driving-box 
brasses  on  a  horizontal  boring  mill.  A  detail  of  this  jig  is 
also  shown  in  Fig.  3.  The  set-screws  A  provide  means  for 
adjustment,  and  also  help  to  hold  the  box  in  place.  The 
shoe  face  of  the  box  is  clamped  firmly  to  the  face  B  on  the 
jig  by  bolts  which  fit  into  the  tee  slots  D,  and  by  a  clamp 
which  passes  across  the  wedge  face  of  the  box.  These  bolts 
and  the  clamp  are  shown  in  Fig.  2.  When  a  narrow  box  is 
to  be  bored,  it  is  set  central  with  the  face  B  on  the  jig  by 
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Fig.  2.    Jig  for  Boring  Boxes  on  a  Horizontal  Boi-ing  Mill. 

bolting  a  parallel  piece  along  the  face  C.  This  jig  is  set  by 
practically  the  same  method  described  for  the  vertical  mill. 
One  box  is  first  laid  out  central  and  clamped  in  the  jig,  the 
jig  is  then  set  on  the  table,  and  the  table  set  to  the  proper 
height  and  clamped.  All  the  boxes  are  then  bored  without 
altering  the  position  of  the  table.  In  this  way.  the  distance 
from  the  bore  to  the  shoe  face  of  each  box  is  exactly  the  same. 
Many  prefer  to  set  up  each  box  separately,  but  I  have  found 
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Fig.  3.    Detail  of  Jig  used  on  Horizontal  Boring  Mill. 

the  method  described  to  give  the  best  results.  This  boring 
bar  also  contains  two  tools,  each  tool  having  an  adjustment 
which  saves  much  time   in  setting  the  tools. 

Port  Huron,  Mich.  M.  H.  Westbhook. 


THE  MARVELOUS  CO^  ENGINE. 

Inventive  genius  cannot  be  suppressed,  not  even,  or  particu- 
larly not,  in  Philadelphia.  Time  and  again  has  that  city  seen 
the  birth  and  death  of  the  most  stupendous  labor-saving  in- 
ventions. Though  its  inventors  have  not  exactly  hitched  their 
car  to  a  star,  they  have  harnessed  nature's  forces  and  con- 
fined them  to  new  and  fearsome  ways  to  do  their  bidding.     It 


it  not  so  long  ago  that  we  had  Keeley  with  us,  and  not  a 
few  still  lament  his  demise  before  he  was  able  to  impart  the 
full  secret  of  the  connection  between  the  interstellar  vibra- 
tions, his  fiddle,  and  an  engine  that  would  endlessly  produce 
power  after  Keeley  drew  his  bow. 

But  in  the  drawing  of  the  big  bow  worthy  successors  have 
arisen.  The  confiding  public  is  asked  to  subscribe  to  the  stock 
of  a  development  company,  whose  purpose  is  the  creation  of 
sub-companies,  that  are  in  turn  to  run  engines  with  carbonic 
acid  gas.  The  development  company  asks  only  the  trifle  of 
$10,000,000  in  subscriptions.  Just  what  is  to  be  done  with  the 
$10,000,000  is  not  quite  clear,  unless  it  be  presumed  that  the 
pi-ojectors  consider  the  difficulty  of  inducing  participation  in 
the  sub-companies  such  as  to  demand  such  payment.  But 
hold!  The  prospectus  does  say:  "The  company  has  purchased 
from  the  inventor  the  sole  ownership  of  the  invention  and  all 
foreign  and  American  patents  pertaining  to  same."  Possibly 
the  company  is  signalizing  its  wide  departure  from  nature's 
laws  by  a  similar  departure  from  the  usual  ones  of  greedy 
high  finance,  and  donating  a  substantial  portion  of  this  $10,- 
000.000  to  the  inventor  as  a  small  recognition  of  his  genius. 

One  of  the  sub-companies  to  be  formed  is  for  automobile  de- 
velopment in  adapting  the  carbonic  acid  gas  engine  (CO.  en- 
gine sounds  more  mysterious,  and  so  spells  greater  possibil- 
ities) to  the  automobile.  Who  would  not  immediately  mort- 
gage his  house,  his  salary,  and  his  socks  to  buy  a  few  shares 
at  par,  particularly  when  informed  that  "Last  year,  in  the 
United  States  alone,  over  160,000  automobiles  were  sold.  If 
this  company  derived  a  royalty  of  but  $100  per  machine,  we 
would  earn  $16,000,000."  That  the  royalty  of  $100  per  ma- 
chine is  very  modest  indeed  must  be  clear,  when  it  is  realized 
that  "an  automobile  will  be  reduced  to  about  one-quarter  of 
its  present  weight."  In  the  automobile  of  to-day,  the  gaso- 
line motor  (so  soon  to  be  relegaied  into  the  limbo  of  forgott?n 
toys),  with  the  change  gear  box  and  radiator  does  take  up 
somewhat  less  than  three-fourths  of  the  weight  of  the  car. 
It  follows  that  the  CO;  engine  must  weigh  some  more  or  less 
indefinite  amount  less  than  nothing.  Surely  a  royalty  of  only 
$100  for  a  motor  weighing  less  than  nothing  is  a  very  modest 
one.  Consider  that  a  weight  of  less  than  nothing  is  a  negative 
gravity,  that  one  of  our  noted  scientific  novelists  showed  some 
years  ago  that  a  box  of  "negative  gravity"  worn  on  the  back 
of  its  owner  would  set  him  afloat  in  the  air.  and  the  CO..  com- 
pany would  seem  to  have  solved  the  problem  not  only  of  the 
automobile  but  of  serial  navigation  as  well,  at  one  fell  swoop. 
If  there  is  any  gratitude  still  extant  in  these  degenerate  days, 
the  company  cannot  do  less  than  immediately  double  its  cap- 
ital stock  and  issue  half  to  me  as  a  modest  recognition  for 
pointing  out  this  unsuspected  fact. 

Does  anybody  still  doubt?  Hear  the  company:  "A  group  of 
well-known,  practical  expert  engineers  in  the  city  of  Philadel- 
phia has  witnessed  a  demonstration  of  our  generator  and  have 
stamped  it  With  their  approval."  Are  these  expert  engineers 
mere  men  of  theory,  whose  investigations  and  opinions  the 
world  has  so  far  been  deluded  into  accepting  as  having  weight? 
Not  a  bit  of  it!  It  is  "the  most  scrutinizing  inspection  of 
practical  men"  that  is  wanted,  not  the  preconceived  notion 
of  theoretical  faddists  wedded  to  foolish  belief  in  accepted 
natural  laws.  "The  layman  can  have  little  hesitancy"  after 
hearing  a  report  from  one  of  these  practical  scrutinizers:  "I 
have  no  doubt — ^not  the  slightest — the  CO,  generator  does  all 
that  is  claimed  for  it.  I  have  seen  the  engine  with  the  inven- 
tion attached  and  studied  it,  and  failed  to  find  a  single  defect. 
Why  it  does  it,  of  course,  I  don't  know — its  possibilities  are 
limitless." 

Does  the  company  want  to  secure  for  itself  all  of  the  filthy 
lucre  derivable  from  these  "limitless  possibilities?"  No!  In  a 
noble  manifestation  of  altruistic  spirit  it  prefers  to  let  the 
others  who  will  form  the  sub-companies  garner  the  gold.  All 
it  wants  is  $10,000,000  for  granting  this  privilege  to  these 
fortunate  sub-companies.  Oh,  proud  Philadelphia,  potent  in- 
deed is  the  spirit  of  brotherly  love  within  thy  borders  wlien 
even  the  exploiter  of  such  marvels  (or  shall  we  say  marvelous 
exploiter)   can  so  share  with  others! 

A  printed  pamphlet  with  beautiful  illustrations  of  a  CO2  au- 
tomobile, of  a  CO,  100  H.  P.  engine,  of  a  CO,  railway  car.  and 
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of  a  residence  equipped  witli  a  CO,  system  can  be  liad  on  de- 
mand— not  a  iienny,  not  a  postage  stamp  even,  Is  aslied  in 
payment.  Henky  Hess. 

Pliiladelphia.  Pa. 


FIXTURE  FOR  GRINDING  ANGULAR  MILLING 
CUTTERS. 

Tlie  accompanying  cut  sliows  a  little  device  which  has 
proved  itself  very  useful  in  grinding  angular  milling  cutters 
when  a  perfect  angle  is  required.  The  radius  at  the  point  of 
the  angle  can  also  be  ground,  radius  and  angle  being  ground 
at  one  setting.  This  fixture  consists  of  a  base-plate  C,  which 
Is  clamped  to  the  grinder  table  so  that  it  can  be  fed  to  and 
from  the  wheel  by  the  feed  arrangement  on  the  grinder.  On 
this  base-plate  rests  a  triangular  plate  D.  carried  on  three 
feet.  This  latter  plate  is  free  to  move  in  all  directions,  simply 
sliding  on  its  feet  on  the  plate  C.  and  is  guided  only  by  the 
hands  of  the  operator.  In  this  triangular  plate  D  there  is  a 
slot  E,  into  which  a  tongue  of  the  bracUet  F  is  fitted,  this 
bracket  then  being  movable  back  and  forth  on  the  plate  D, 
and  having  arrangement  for  clamping  In  any  position.  The 
cutters  A  are  clamped  to  this  bracket  F  by  a  suitable  screw 
and  washer.     For  different  widths  of  cutters,  either  different 
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brackets  must  be  employed  or  washers  may  be  interposed 
between  the  bracket  and  the  cutter,  because  it  is  evident  that 
the  center  line  of  the  cutter  must  always  coincide  with  the 
center  line  of  the  triangular  plate  D.  The  cutter  can  be  set 
to  any  given  radius  between  the  two  angular  faces  by  placing 
a  gage  block,  having  the  same  thickness  as  the  radius  wanted, 
against  the  point  B  of  the  triangular  block,  and  placing  a 
square  against  the  gage,  and  adjusting  the  cutter  so  that 
the  blade  of  the  square  just  touches  the  point  of  the  teeth 
of  the  cutter  A.  If  I,  tor  instance,  have  a  cutter  that  I  want 
to  grind  to  a  60-degree  angle,  and  want  1/16  inch  radius  at  the 
point,  I  simply  set  my  cutter  central  with  the  triangular  block, 
and  place  a  1/16-inch  gage  block  between  the  square  and  the 
point  B  of  the  block,  and  then  adjust  the  cutter  until  it 
touches  the  blade  of  the  square.  The  cutter  is  then  clamped 
in  iilace.  The  grinding  itself  is  i)erformed  by  sliding  the 
plate  D  first  to  one  side  and  then  to  the  other,  so  that  the 
sides  6  and  H  alternately  rest  up  against  the  guide  K  on  the 
bedplate  C  the  side  of  the  teeth  of  the  cutter  being  mean- 
while moved  Ijack  and  forth  across  the  face  of  the  grinding 
wheel.  The  turning  around  of  the  triangular  block  from  one 
Bide  to  the  other  with  the  point  B  against  the  guide  E  evi- 
dently produces  a  radius  at  the  point  of  the  cutter  between 
the  two  angular  sides.  The  height  of  the  cutter  tooth  In  a 
horizontal  direction,  when  setting,  is  determined  by  a  gage 
block  of  such  a  height  that  the  tooth  face  is  in  a  horizont-\l 
I)lane  with  the  center  line  of  the  cutter.  The  cutters  are 
formed  closely,  before  hardening  and  grinding,  to  the  desired 


shape,  so  that  there  is  but  a  few  thousandths  inch  left  to  be 
removed  when  grinding.  p.  Yorqensen. 

Hartford,  Conn. 

[The  manner  of  determining  the  radius  to  be  ground  Is  not 
quite  correct.  When  a  gage  block  1/lG  inch  thick  is  used,  as 
described  by  our  correspondent,  the  resulting  radius  of  the 
cutter  is  not  1/16  inch,  but,  for  a  60-degree  cutter,  having  a 
30-degree  angularity  on  each  side  of  the  center  line,  only 
one-half  of  1/16,  or  1/32.  If  the  exact  radius  is  required  to 
be  determined,  the  gage  block  should  not  be  placed  against 
the  point  of  triangular  block  D.  hut  against  the  side,  and  the 
blade  of  the  square  should  rest  against  the  angular  face  of 
the  cutter  instead  of  against  the  point.  Then  the  resulting 
radius  would  be  exactly  equal  to  the  thickness  of  the  gage 
block.  The  method  explained  by  our  correspondent  is,  of 
course,  convenient  as  a  relative  measurement,  and  is  used  as 
such  where  these  fixtures  are  employed,  but  it  does  not  give 
the  real  length  of  the  resulting  radius. — Editob.] 


LATHE  CENTERS  WITH  HIGH-SPEED 
STEEL  POINTS. 

In  speed  lathes  and  engine  lathes  used  for  turning  small 
work  at  high  rotative  speeds,  considerable  trouble  can  be 
avoided  by  the  use  of  dead  centers  that  will  stand  considerable 
heat  without  softening.  This  can  be  accomplished  by  the 
use  of  machine  steel  centers  with  inserted  high-speed  steel 
points.  The  points  are  best  made  from  about  1/2  inch  round 
stock,  having  a  cylindrical  fit  about  1  inch  long.  If  the  steel 
is  cut  1%  inch  long,  there  will  be  ample  stock  for  the  tapered 
portion,  and  for  truing  up,  and  also  for  insuring  a  firm  joint 
that  will  give  no  trouble  from  loosening  or  springing.  For 
making  centers  of  this  description  the  following  is  suggested, 
and  in  my  experience  has  proved  to  be  a  very  satisfactory  way. 
If  a  cutter  grinder  or  grinding  machine  is  available,  mount 
the  bar  of  round  high-speed  steel  in 
the  chuck,  after  first  roughing  out 
the  cone  point  on  a  rough  grinder, 
and  grind  it  true  and  parallel.  Then, 
swivel  the  head,  and  grind  the  cone 
point.  Remove  the  bar  from  the  chuck,  nick  it  on  a  thin 
wheel,  and  break  off  the  end  to  the  length  wanted.  Then 
square  up  the  end  and  bevel  the  corner  A.  This  facilitates 
the  pressing  in  place  later.  Finally  grind  a  small  flat  on  the 
side  of  the  center  at  B  to  let  the  air  escape  when  pressing  it 
into  place.  If  made  in  quantities,  it  is  advisable  to  have  the 
diameter  a  definite  figure,  so  that  the  centers  will  fit  a  hole 
reamed  with  a  standard  reamer.  Foster  F.  Huxix. 

La  Fayette,  Ind. 


ev 
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OBTAINING  ANGULAR  MOVEMENTS  WITH 
THE  INDEXING  HEAD. 

In  the  September,  1907,  issue  of  Machinery,  there  appeared 
a  criticism  of  the  article  on  indexing,  published  in  the  Febru- 
ary issue,  in  which  the  critic,  Mr.  John  Edgar,  claims  to  have 
presented  a  clearer  explanation  of  the  relationship  existing 
between  the  movements  of  the  crank,  or  worm  spindle,  and 
the  angular  movements  of  the  work  spindle.  It  may  be  that 
he  has  done  so,  but  I  am  inclined  to  think  that  the  method 
which  I  shall  give  is  preferable.  Take  the  number  of  degrees 
passed  through  by  the  work  spindle  In  one  revolution,  and 
divide  this  number  by  the  number  of  teeth  in  the  worm-wheel, 
or,  what  amounts  t'o  the  same  thing,  the  number  of  turns  of 
the  crank  necessary  to- effect  such  a  movement.  The  quotient 
will  equal  the  number  of  degrees  that  the  work  spindle  will 
move,  for  one  revolution  of  the  crank.  In  this  way  the  rela- 
tionship between  the  work  spindle  and  the  crank  is  shown 
as  clearly  as  can  be  shown.  In  the  criticism  referred  to.  it 
was  stated  that  a  division  of  one  degree  is  made  by  a  move- 
ment of  two  holes  in  an  18-hole  circle.  This  will  be  olivious 
from  the  rule  which  I  have  given,  as  360  degrees  divided  by 
40  teeth,  equals  9  degrees  for  one  turn  of  the  crank.  If  the 
number  of  degrees  that  is  to  be  indexed  is  divided  by  nine, 
the  quotient  will  equal  tlie  number  of  turns  that  the  index 
( rank  must  lunke. 

The  following  example  Is  the  one  given  by  Mr.  Edgar  to 
Illustrate  his  method  of  indexing:     "Should  it  be  desired  to 
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index,  say,  27  degrees,  we  would  multiply  27  by  2  and  obtain 
the  number  of  holes  necessary  for  such  a  movement.  As  54 
is  a  greater  number  than  the  number  of  holes  in  the  circle, 
we  would  have  as  the  movement  of  the  index  crank  54/18  =  3 
turns  to  make  a  27  degrees  division  or  indexing."  This  same 
result  can  be  obtained  by  simply  dividing  27  by  9.  On  the 
Brown  &  Sharpe  milling  machine  the  smallest  fraction  of  a 
degree  that  it  is  possible  to  index  exactly,  by  simple  index- 
ing, is  1/3  of  a  degree.  By  compound  indexing,  however,  it 
it  possible  to  index  exactly  1/60  of  a  degree,  or  in  other 
words,  angles  may  be  indexed,  progressing  by  one  minute. 
According  to  the  article  referred  to,  a  division  of  1/4  or  1/6 
of  a  degree  should  be  fine  enough  for  even  the  closest  Jig 
work.  Then  a  1/60-degree  division  is  evidently  intended  for 
work  which  must  be  closer  than  the  closest  jig  work.  But 
are  the  quarters  or  sixths  of  a  degree  division  fine  enough? 
Taking  even  the  smaller  fraction,  the  error  on  a  6-inch  diam- 
eter is  liable  to  be  0.0043  inch  in  one  indexing.  The  error 
could  not  be  more  than  0.0043,  as  this  equals  the  length  of 
the  arc  of  an  angle  of  five  minutes,  the  radius  being  3  Inches. 
If  the  work  had  to  be  indexed  a  few  times,  this  error  would 
be  Increased,  and  in  that  case  I  do  not  believe  any  one  would 
be  accused  of  splitting  thousandths  to  an  exaggerated  degree. 
Stamford,  Conn.  J.  Price. 

[The  methods  advocated  by  Mr.  Price  and  Mr.  Edgar  are 
both  correct,  of  course,  and  it  is  merely  a  matter  of  opinion 
which  one  should  be  preferred.  To  the  average  machinist, 
most  likely,  the  fact  that  two  holes  in  the  18-hole  index  circle 
represent  one  degree.  Is  the  one  easiest  to  remember,  and 
the  one  least  likely  to  cause  mistakes  or  confusion.  In  regard 
to  the  matter  of  how  close  angular  movements  may  be  carried 
on  the  milling  machine  with  ordinary  index  heads,  a  certain 
reserve  is  advisable.  While  with  compound  indexing,  move- 
ments of  one  minute  are  obtainable,  theoretically,  that  does 
not  say  that  with  an  ordinary  index  head  such  accuracy  is 
possible  when  indexing,  say,  30  degrees.  Mr.  Edgar,  being  a 
practical  milling  machine  designer,  most  likely  is  aware  of 
the  limitations  of  the  index  head.  In  fact,  any  one  who  has 
tried  to  mill  a  side  milling  cutter,  by  using  an  ordinary  mill- 
ing machine  index  head,  knows  that  when  the  teeth  are 
milled  on  the  face,  and  the  cutter  then  turned  so  as  to  mill 
the  teeth  on  the  side,  the  second  indexing  around  will  not 
coincide  exactly  with  the  first,  at  least  not  it  the  indexing  is 
not  started  in  exactly  the  same  relative  position  between  cutter 
and  index  head,  as  when  milling  the  teeth  on  the  face.  This 
indicates  the  practical  limitations  for  accuracy  of  the  index 
head. — Editor.] 


IMPROVED  CIRCULAR  FORMED  TOOL- 
HOLDER. 

The  cut  herewith  shows  at  A  a  formed  knurled  head  screw, 
of  which  a  large  number  had  to  be  made,  and  a  circular 
forming  tool  with  its  holder.  Not  having  an  automatic  screw 
machine  to  take  the  size  stock  required,  it  was  decided  to 
make  these  screws  on  a  lathe,  using  the  circular  tool  and 
holder  mentioned.  The  circular  forming  tool  and  forked  tool- 
holder  were  made,  and  a  bolt  used  to  bind  the  prongs  of  the 
holder  against  the  forming  tool,  no  means  being  devised  for 
adjusting,  or  preventing  the  tool  from  slipping. 

The  foreman  of  the  tool-room,  after  experimenting  In  one 
way  or  another  to  stop  the  tool  from  slipping  under  the 
heavy  Strain  of  the  cutter,  thought  it  would  be  a  good  idea 
to  drive  a  "maple  wedge"  in  the  space  between  the  cutter 
and  the  holder.  As  the  screws  were  made  of  cold  rolled  steel, 
j-nd  oil  used  for  turning  them.  It  is  easily  imagined  to  what 
extent  the  "maple  wedge,"  after  being  soaked  with  oil,  would 
stop  the  cutter  from  slipping.  The  tool  was  thrown  aside 
as  useless,  and,  after  lying  in  its  resting  place  for  a  week 
or  more,  the  idea  embodied  in  the  cut  occurred  to  me.  I  sug- 
gested it  to  the  foreman,  it  was  approved,  the  holder  finished, 
and  the  job  completed  to  the  satisfaction  of  everybody. 

In  the  cut,  H  is  the  formed  circular  tool;  B,  the  forked  tool- 
holder;  C,  a  yoke  with  an  octagon  hole  to  fit  the  head  of 
sleeve  E,  which  has  a  keyway  to  fit  the  key  D,  the  length  of 
which  is  the  same  as  the  width  of  the  inside  space  of  the 
prongs  of  B.     In  the  assembling  of  the  tool,  D  is   placed  in 


the  corresponding  keyway  in  the  hole  of  tool  B,  and  tool  and 
key  placed  in  holder  B.  Then  sleeve  E  is  put  into  place,  and 
yoke  C  is  placed  on  the  octagon  head  of  the  sleeve  E.  The- 
hexagon  clamping  bolt  F  binds  all  together.  G  is  the  adjust- 
ing screw  for  setting  the  cutting  edge  of  H,  provided  with  a 
check  nut  K.  The  hole  in  the  yoke  C,  and  the  head  on  the 
sleeve  E  being  octagon,  allows  an  adjustment  of  45  degrees^ 
before  shifting  the  position  of  the  yoke.     Narrow  cutters  may 


Improved  Circular  Formed  Tool-holder. 

be  used  in  the  same  holder  by  placing  washers  or  collars 
in  the  vacant  space,  or  a  gang  of  formed  tools  could  also  be 
used.  This  tool  has  been  in  practical  service  for  five  years, 
has  never  slipped,  and  has  given  entire  satisfaction  on  every 
job  used.  Frank  G.  Sterling. 

Lowell,  Mass. 


PNEUMATIC  DOLLY. 
The  small  pneumatic  dolly  illustrated  herewith,  is  used 
for  "holding  on"  while  riveting  ball  joint  rings  on  the  ends 
of  locomotive  dry  pipes.  This  is  not  an  entirely  new  device, 
but  there  are,  doubtless,  a  number  of  shops  not  provided 
with  this  useful  tool.  The  dolly  is  shown  in  detail  in  Fig.  1. 
It   consists   of   a    cylinder   A,   into   which   the    leather-packed 
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Flgr.  2.    The  Pneumatic  Dolly  holdlngr  Rivet  in  Place. 

plunger  B  is  fitted.  A  head  C,  which  is  cupped  to  fit  the 
head  of  the  rivet,  is  held  against  it,  as  illustrated  in  Fig.  2, 
and  the  compressed  air  is  admitted  to  the  cylinder  A  by  the 
pipe  D.  The  air  forces  the  plunger  B  against  either  the 
wall  of  the  pipe  or  the  head  of  a  rivet  opposite,  holding  the 
rivet  to  be  hammered  securely  in  place.  M.  H.  Westbrook. 
Port  Huron,  Mich. 
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A  SIMPLE  FLEXIBLE  COUPLING. 

At  the  high  speeds  pievaillng  In  steam  turbine  i)ractlce,  It 
it  evident  that  careful  alignment  becomes  necessary  on  direct- 
connected  drives.  A  small  amount  of  cramping  and  frictional 
retardation,  due  to  ninl-alignment,  would  absorb  considerable 
power  at  such  high  speeds.  One  maker  of  these  turbines  of 
the  medium  and  small  sizes,  direct  connected  to  pumps,  fan 
blowers  and  dynamos,  mounts  each  complete  outfit  on  a  sub- 
stantial bed  plate,  and  uses  a  flexible  coupling  of  the  design 
shown  in  the  cut.  The  solid  black  sections  Indicate  rubber 
bushings,  the  elasticity  of  which  permit  the  necessary  adjust- 
ment for  alignment  the  drive  being  through  the  bolts  A  and  the 
bushings.  With  sonic  such  coupling,  any  springing  of  bed  plate 
or  differences  of  shaft  level,  due  to  unequal  wear  in  bearings  of 
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A  Flexible  Coupling  of  Simple  Deaijrn. 


component  parts  of  the  outfit,  will  not  affect  the  friction  load 
appreciably.  The  observed  example  Is  to  be  found  on  the 
second  motion  shaft  of  the  De  Laval  No.  1  B  engine,  rated 
capacity  15  H.  P.,  running  at  2,400  R.  P.  M.,  and  driving  a 
Sturtevant  No.  6  Monogram  fan. 

Figuring  back  to  the  bolt  circle,  with  its  three  yielding  rub- 
ber rings,  the  above  power  and  speed  apportions  52%  pounds 
maximum  pressure  on  each  ring. 

15  X  33,000  X  12 

^52.5  pounds. 

5  X  IT  X  3  X  2,400 

Apparently  this  pressure  is  below  the  squashing  limit  of  the 
rubber,  as  an  examination  of  the  rubber  bushings  after  two 
years'  use  in  a  warm  engine  room  showed  that  they  still  fitted 
closely  on  the  pin  and  in  the  bore  of  the  coupling. 

The  groove  on  the  hub  of  the  coupling  on  the  driven  half, 
to  prevent  the  oil  from  the  bearing  from  working  up  and  out 
to  the  flange  where  it  might  rot  the  rubber,  should  be  noticed, 
and  also  the  gap  between  the  halves  of  the  coupling  for  allow- 
ing adjustment  of  alignment,  and  increase  of  length  of  shafts 
due  to  temperature  changes.  A  wedge  gage  or  feeler  tried  at 
various  places  in  this  gap,  and  a  straight-edge  test  over  the 
edge  of  the  flanges  would  quickly  tell  of  changes  in  the  posi- 
tions of  the  shafts  which  might  render  a  re-aligning  desirable. 
The  freedom '  from  any  projecting  bolt  heads  seems  also  a 
good  point.  Other  advantages  may  be  known  to  the  makers, 
but  the  above  appear  most  readily  to  an  observer. 

Xew  Britain,  Conn.  Robert  S.  Brown. 

[Some  flexible  couplings  of  interesting  design  were  shown 
in  the  December,  1906,  issue  of  M.\chinery,  page  202,  engi- 
neering edition,  and  in  the  June,  1907,  issue,  page  560,  engi- 
neering edition. — Editor.] 


THE  COLLAPSING  OF  HARDENED  TOOLS. 

In  the  November,  1907,  Issue  of  M.\ciiim?ry  two  half-tones 
were  shown  of  a  mandrel  broken  by  internal  stresses  pro- 
duced by  the  hardening  process.  An  occurrence  of  this  kind 
can,  in  most  cases,  be  prevented,  if  tools  are  hardened  In 
the  proper  manner.  If  we  heat  a  piece  of  tool  steel  to  a  high 
heat,  say  1,600  degrees  F.,  and  quench  it  In  clear  water  until 
It  gets  entirely  cold,  that  piece  of  steel  is  sure  to  become 
useless.  Talie,  for  instance,  a  mandrel  or  any  solid  tool 
heated  and  quenched  In  this  manner.  When  the  outside  com- 
mences to  cool  off  it  shrinks,  and  consequently  forces  the 
mass  of  metal  at  the  center  together,  the  metal  at  the  center 
still  being  red  hot.  After  a  while,  however,  the  center  of  the 
piece  starts  to  cool  off  also,  and  in  cooling  It  will  shrink.    This 


shrinking  produces  tremendous  strains  between  the  outside 
and  the  center  portion  of  the  metal,  because  the  outside  por- 
tion is  already  cooled  off,  and  is  in  a  perfectly  solid  state, 
and  the  inside  portion  cannot  shrink  excejit  by  producing 
cracks  in  the  metal.  The  cracks  may  not  appear  immediately, 
but  the  Internal  strains  are  in  operation  Just  the  same,  and 
will  finally  cause  the  collapse  of  the  tool.  This  final  collapse 
can  be  somewhat  delayed  by  softening  the  mandrel  on  the 
outside,  thereby  relieving  the  strains  to  a  certain  extent,  but 
a  tool  treated  in  this  way  would  in  most  cases  be  too  soft 
for  the  purpose  for  which  it  is  intended.  The  proper  way 
of  hardening  is,  of  course,  to  dip  the  heated  piece  of  steel  In 
cold  salt  water  only  for  so  long  a  time  as  to  harden  the 
outside  deep  enough  to  allow  for  grinding,  and  then  place 
the  piece  In  fish  oil  to  let  it  cool  slowly.  The  piece  should 
be  heated  to  about  1,500  degrees  F.  Of  course  we  all  know 
that  if  the  piece  is  simply  cooled  off  in  water  long  enough 
to  harden  the  outside,  and  then  laid  aside  on  the  bench  or 
on  the  floor  until  it  cools  off,  it  will  be  too  soft,  because  the 
heat  at  the  center  drives  the  hardening  from  the  surface. 
The  proper  method  outlined,  however,  will  insure  success. 
Lansing,  Mich.  J.  F.  Sallows. 


A  HANDY  BORING  BAR. 

Although  the  plain  boring  bar  with  a  single  cutter  is  out  of 
date  for  duplicate  work,  it  is  often  useful  in  the  tool-room, 
experimental  room  and  job  shop.  The  machinist  often  finds 
it  difficult  to  adjust  the  tool  of  a  plain  boring  bar  to  the 
required  accuracy,  and  hold  it  rigid.  The  writer  has  found 
the  bar  which  is  shown  in  the  accompanying  cut,  to  be  very^ 
useful.  It  consists  of  a  straight  bar  A.  of  suitable  diameter 
and  length  for  the  work  at  hand,  in  the  center  of  which  -the 
cutting  tool  B  is  held  in  the  usual  manner.  Each  end  of  the 
bar  is  milled  to  receive  the  bent  pieces  C,  which  are  made  a 


Machhicru.X.Y. 
Borlngr  Bar  ^tb  Convenient  Ac^justment. 

snug  sliding  fit.  In  the  pieces  C  there  are  center  holes  D- 
that  receive  the  lathe  centers.  By  means  of  the  adjusting 
screws  E,  the  sliding  pieces  C  can  be  moved  across  the  bar, 
shifting  the  centers  and  moving  the  tool  into  the  work  as- 
desired. 

The  points  of  the  set-screws  should  be  let  into  the  bar  as- 
shown,  for  holding  the  pieces  C  in  place  while  handling.  By 
loosening  one  set-screw,  the  pieces  C  may  be  removed,  so  that 
the  bar  can  be  passed  through  the  work,  and  the  dog  or  driver 
put  in  place.  This  bar  will  be  found  of  special  value  when 
cutting  threads  into  large  nuts.  Arthur  Nichols. 

Lansing,  Mich. 


DRIVING  THREADED  STUDS  IN  A  LATHE 
WITHOUT  MARRING  THE  THREADS. 

Various  devices  are  resorted  to  for  driving  a  stud  held' 
between  lathe  centers,  or  for  holding  a  bolt  or  other  threaded 
piece  in  a  vise  without  marring  the  threads.  One  of  the  sim- 
plest and  most  effective  methods  is  to  saw  an  ordinary  nut  of 
the  same  diameter  and  pitch  as  the  stud  in  two  parts,  cutting' 
in  a  plane  coinciding  with  the  center  line,  or  exactly  as  the- 
lead-screw  nut  of  a  lathe  is  split.  If  a  stock  of  these  split 
nuts  to  fit  all  standard  threads  is  kept  on  hand,  any  piece  of 
standard  size  can  be  gripped  quickly,  tightly,  and  without 
damage  to  the  threads.  A  nut  cut  through  one  side  only  Is- 
also  possible  to  use,  but  has  to  be  screwed  on  and  off — ai 
decided  waste  of  time,  even  on  short  threads. 

Mlddletown,  N.  Y.  Doxald  A.  Hasipson. 
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SHOP  ZINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  ^vork  are   solicited  for 

tills  column.    Write  on  one  side  of  tlie  paper  only  and 

send  sketches  when  necessary. 

OILING  CENTERS. 

A  very  simple  method  for  keeping  the  centers  of  a  lathe 
properly  lubricated  is  to  tie  a  thoroughly  oiled  piece  of  waste 
around  the  center,  so  that  the  waste  rubs  against  the  end 
of  the  work.  The  pressure  of  the  cut,  of  course,  forces  the 
piece  of  work  somewhat  toward  one  side  of  the  center,  allow- 
ing enough  space  to  permit  the  oil  to  constantly  flow  Into 
and  lubricate  the  center  hole  in  the  work  being  turned.  This 
simple  method  will  do  away  with  a  great  deal  of  wear  on  the 
centers,  and  will  prevent  all  other  unpleasant  experiences 
which  result  from  heated  centers,  not  properly  lubricated. 

Birmingham,  Ala.  John  McLeod. 


HOW  TO  TIGHTEN  A  LOOSE  SCREW. 
I  was  called  upon  to  tighten  a  loose  screw  In  a  printing 
press.  The  screw  was  too  small  for  the 
hole,  and  not  being  able  to  obtain  one 
of  suitable  size  and  shape,  I  resorted  to 
the  following:  The  old  screw  was  held 
between  two  pieces  of  wood  in  the  vise, 
and  a  slot  made,  as  shown  in  the  sketch; 
the  slot  was  opened  a  little,  and  a  flat 
iron  wedge  driven  in.  The  screw  was 
then    returned    to    its    place,    and    it    is 

now  there   for  keeps.       This  method   can     be  used  also  with. 

bolts  where  the  nut  will  not  stay.  X.  Y.  Z. 
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TOOL  FOR  CALIPERING  TAPER  TAPPED  HOLES. 

The  tool  shown  in  the  cut  is  used  for  calipering  taper 
tapped  holes  in  boilers  when  fitting  studs.  It  is  a  simple, 
though  very  useful  and  economical  tool,  and  it  will  doubtless 
be  appreciated  by  those  having  much  work  of  this  kind  to  do. 
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The  hole  in  which  the  stud  is  to  be  fitted  is  calipered  by 
filling  the  threads  of  the  plug  with  chalk,  and  then  screwing 
the  plug  in  the  hole.  When  the  plug  is  removed  the  chalk 
will  show  exactly  the  largest  diameter  of  the  hole. 

Brighton,  Mass.  F.  Rattek. 


REAMING  A  TAPER  SLEEVE. 

I  have  seen  many  mechanics  fuss  around  for  hours  when 

reaming  a  taper  sleeve,  and,  finally,  go  to  the  boss  for  help. 

When  doing  work  of  this  kind,  the  reamer  is  supported  and 

guided  by  the  dead  center,  and  kept  from  turning  by  a  lathe 
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dog  which  is  fastened  to  it.  When  held  in  this  manner,  the 
reamer  tends  to  feed  into  the  work  and  tear  itself  from  the 
dead  center.  This  can  be  prevented  by  the  following  method: 
After  roughing  the  work  to  the  desired  size,  prepare  to  ream 
the  hole  as  usual.  Then  procure  a  light  pine  stick  about 
y<2  inch  square  by  2  feet  long,  and  place  this  stick  in  the  posi- 


tion shown  in  the  cut.  Hold  the  stick  with  the  left  hand,  and 
pull  slightly  toward  the  dead  center.  Start  the  lathe  slowly, 
and  with  the  right  hand  feed  the  reamer  into  the  work.  This 
stick  will  enable  one  to  feel  the  cutting  of  the  reamer,  and 
the  feed  can  be  judged  accordingly.  If  the  reamer  should 
bind,  the  stick  will  strike  the  lathe  and  break,  and  the  work 
and  reamer  will  be  free  to  turn.  If  a  little  care  Is  given  to 
the  feed  and  speed,  this  method  of  holding  a  reamer  will  be 
found  satisfactory.  W.  H.  Addis. 

Decatur,  111. 


RAISING  DRAFTSMAN'S  PROTRACTOR  ABOVE  THE 
SURFACE  OF  THE  DRAWING. 

Anyone  who  uses  a  Brown  &  Sharpe  draftsman's  protractor 
is  familiar  with  the  way  it  soils  the  drawing,  when  put  to 
any  extended  use,  in  spite  of  the  utmost  care  on  the  drafts- 
man's part.  The  cut  herewith  shows  a  scheme  which,  I  be- 
lieve, is  original   with  Mr.  Geo.  L.  Merrill,   of  this  city,  for 


^-H    STEEL  BALLS- 
PRESS  FIT 
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raising  the  surface  of  the  protractor  slightly  from  the  draw- 
ing. Four  steel  balls  are  made  a  press  fit  in  the  device  at 
about  the  positions  shown,  the  balls  being  about  %  inch  diam- 
eter, projecting  an  equal  amount  on  both  sides,  thus  giving 
the  same  results  no  matter  which  side  of  the  instrument  is 
up.  This  addition  to  the  instrument  in  no  way  affects  Its 
accuracy,  and,  as  it  bears  only  on  four  points,  it  rubs  less  dirt 
into  the  drawing  than  an  ordinary  triangle. 

Detroit,    Mich.  M.   R.    Kavanaqh. 


MULTIPLE  THREAD  CUTTING  ON  THE  ENGINE  LATHE. 

Where  there  are  many  multiple-thread  screws  of  coarse 
pitches  and  leads  to  be  cut  it  is  a  valuable  kink  for  a  machine 
department  foreman  to  know  that  engine  lathes  having  lead- 
screws  even  multiples  in  pitch  of  the  screws  to  be  cut,  are 
the  most  convenient  to  use,  other  things  being  equal.  When 
given  a  multiple-thread  screw  to  cut,  most  mechanics  divide 
the  change  gear  on  the  stud  into  as  many  parts  as  there  are 
threads,  say  two  for  double,  three  for  triple,  and  so  on.  This 
applies  when  the  stud  and  spindle  run  at  the  same  rate. 
After  cutting  one  thread,  the  parallel  thread  or  threads  are 
located  by  slipping  the  change  gear  and  setting  for  the  new 
positions  by  the  chalk  marks  on  the  change  gear.  This 
method  takes  time  and  is  liable  to  cause  mistakes.  Quite 
often^it  happens  that  a  change  gear  cannot  be  used  having  a 
number  of  teeth  that  is  an  exact  multiple  of  the  multiple 
thread.  For  example,  a  triple  thread  would  require  the 
change  gear  to  have  such  number  of  teeth  as  will  be  exactly 
divisible  by  3.  If  such  gears  are  not  available,  then  there 
is  trouble. 

If,  instead  of  sending  all  such  thread  cutting  to  one  lathe, 
we  distribute  it  according  to  the  character  of  the  lead-screws, 
there  will  be  considerable  gain  of  time  and  less  chance  for 
spoiled  work.  Suppose,  for  example,  that  we  have  a  quad- 
ruple-thread screw,  1  inch  lead,  to  cut.  If  a  lathe  having  a 
4-threads-per-inch  lead- screw  can  be  used,  the  setting  of  the 
tool  for  each  of  the  parallel  threads  will  simply  be  a  matter 
of  opening  the  split  nut  and  moving  the  lathe  carriage  one 
thread  of  the  lead-screw  and  then  closing  the  nut.  If  the 
screw  to  be  cut  was  a  triple  thread  of  1  Inch  lead,  a  6-pitch 
lead-screw  could  be  used,  moving  the  carriage  two  threads  of 
the  lead-screw,  and  so  on.  R.  H.  Mitchell. 

New  Castle.  Ind. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO   CONTAIN   CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OP 
GENERAL  INTEREST. 
Qlve  all  details  and  ntimo  and  addrnaa.    Tho  latter  are  for  our  own  convenience 
and  wlU  not  bo  publlahed. 

DESIGN  OP  STEEL  PLATE  PRICTION  CLUTCH. 

D.  G.  M. — In  the  case  of  a  steel  plate  friction  clutch  in 
which  the  steel  plate  with  Its  fiber  covering  springs  away 
from  the  cast  iron  face  when  it  is  out  of  engagement,  which 
is  the  better  practice:  to  give  the  plate  a  slight  dish  so  that 
when  the  clutch  is  engaged  It  will  straighten  the  plate  into  a 


A  Cnee  where  steel  jilate  is  left  straight'toj 
j    start  with.  The  two  cast  iron  rin^s 
f  spring  it  over  giving  it  a  slight  dish  ^ 
when  the  clutch  is  iu  gear. 


must  iu  each  case  spring 
om  the  right  bund  cast 
hen  the  clutch  is  out 
~  Fihre 


j  Case  where  steel  plate  has  received  a 
/    permanent  set  or  dish  to  start  with. 
The  two  cast  iron  rings  draw  it  over    . 
so  that  the  plate  is  straight  when  the  h 
clutch  is  in  gear. 


The  dotted  lines  iu  each  case  indicate  the  positions  of  the  plates  with  their  fibre  coverings 
when  the  clutch  is  in  gear.  Clutches  are  shown  out  of  gear.  x    Machinery,  A'.F". 

Flers.  1  and  2. 

perfectly  flat  disk,  or  to  leave  It  straight  and  to  spring  it  Into 
a  slightly  dished  shape  when  the  clutch  Is  engaged?  The 
cuts  Figs.  1  and  2  will  Illustrate  the  meaning  clearly. 

A. — Our  preference  would  be  to  leave  the  plate  flat  and  to 
spring  it  into  the  required  shape  and  position  by  the  action 
of  closing  the  clutch.  This  will  avoid  the  difficulty  of  making 
the  plate  run  true  after  dishing  it.  The  available  clearance 
being  small,  it  is  essential  that  it  run  very  true,  and  this 
condition  is  best  obtained  with  a  flat  plate.  The  practical 
action  otherwise  should  be  about  the  same.  The  question  is 
submitted  to  our  readers  for  suggestion  and  comment. 


THREADING  CHASERS. 

Tool-maker. — Is  there  any  rule  regarding  the  number  of 
threads  with  which  ordinary  threading  chasers  should  be  pro- 
vided on  their  face?  I  have  seen  chasers  with  as  many  as 
20  threads  or  teeth  on  their  face,  but  usually  they  seem  to 
be  provided  with  only  six  or  seven. 

A. — We  infer  that  when  speaking  of  threading  chasers  our 
correspondent  refers  to  such  as  are  held  in  standard  thread- 

DIMENSIONS  OP  THREADING  OHASBBS. 


■a 

si 

Vi 

n 

p 

n 

O  4> 

A 

B 

oo 

^y 

A 

B 

'ufi 

°  a 

d  o 

d  a 

o 
Z 

IS" 

z 

Z'" 

3 

1.338 

i 

4 

12 

0.667 

tV 

8 

3J- 

1.331 

f 

4 

13 

0.615 

A 

8 

3it 

1.143 

J 

4 

14 

0.571 

J 

8 

4 

1.000 

1 

4 

16 

0.500 

i 

8 

4* 

1.111 

* 

5 

18 

0.500 

i 

9 

.5 

1.000 

k 

5 

30 

0.450 

i 

9 

ru 

0.909 

* 

5 

33 

0.409 

9 

6 

0  883 

+ 

5 

24 

0.875 

A 

9 

7 

0.714 

« 

5 

36 

0.385 

A 

10 

8 

0.7.50 

# 

6 

28 

0.357 

n 

10 

9 

0.067 

1 

6 

80 

0.333 

A 

10 

10 

0.700 

1 

7 

32 

0.313 

+ 

10 

11 

0.636 

f 

7 

86 

0.278 

lit 

10 

Hi 

0.696 

1 

8 

48 

0.350 

i 

13 

Jfachhicry,y.y. 


course,  the  data  given  herewith  apply  to  any  class  of  thread- 
ing chaser  of  a  similar  type.  There  is  no  rule  governing  the 
number  of  teeth  with  which  a  chaser  should  be  provided, 
but  it  is  customary  to  increase  the  number  of  teeth  for  finer 
pitches  as  compared  with  the  coarser  ones.  The  accompany- 
ing table  gives  all  dimensions  necessary  for  these  toolsv 
The  dimensions  given  conform  to  accepted  practice. 


Ing  tool  holders.  The  chaser  which  Is  shown  In  connection 
with  the  accompanying  table,  la  of  the  type  used  in  the  thread 
tool    holder   manufactured   by   the    I'ratt   &   Whitney    Co.     Of 


FIGURING  LATHE  CHANGE  GEARS. 

Apprentice.  Please  state  in  a  simple  manner  the  way  of 
figuring  change  gears  for  a  lathe.  I  have  seen  some  text  book* 
on  the  subject,  but  they  all  seem  to  make  the  subject  so  com- 
plicated that  I  do  not  fully  understand  the  methods  explained. 

A. — While  the  principles  and  rules  governing  the  calcula^ 
tion  of  change  gears  are  very  simple,  they,  of  course,  pre- 
suppose some  fundamental  knowledge  of  the  use  of  common 
fractions.  If  such  knowledge  is  at  hand,  the  subject  of  figur- 
ing change  gears,  if  once  thoroughly  understood,  can  hardly 
ever  be  forgotten.  It  should  be  impressed  upon  the  minds  of 
all  apprentices  that  the  subject  in  Itself  is  extremely  simple, 
and  that  the  difficulty  usually  presents  Itself  because  the  mat- 
ter is  not  approached  in  a  logical  manner,  and  is  usually 
grasped  by  the  memory  rather  than  by  the  intellect.  Before 
answering  the  question  in  regard  to  any  rules  for  figuring 
change  gears,  let  us  therefore  analyze  the  subject.  The 
lead-screw  B  of  the  lathe  (see  Fig.  1)  must  be  recognized  as 
our  first  factor,  and  the  spindle  as  the  second.  If  the  lead- 
screw  has  six  threads  per  inch,  then.  If  the  lead-screw  makes- 
six  revolutions,  the  carriage  travels  one  inch,  and  the  thread- 
cutting  tool  travels  one  inch  along  the  piece  to  be  threaded. 
If  the  spindle  makes  the  same  number  of  revolutions  in  a 
given  time  as  the  lead-screw.  It  is  clear  the  tool  will  cut 
six  threads  per  Inch.  In  such  a  case  the  gear  D  on  the  spindle 
stud  J,  and  gear  E  on  the  lead-screw  are  alike.  If  the  spindle 
makes  twice  the  number  of  revolutions  of  the  lead-screw,  the- 
spindle  revolves  twelve  times  while  the  tool  moves  one  Inch, 
and  consequently  twelve  threads  per  inch  will  be  cut.  But 
in  order  to  make  the  spindle  revolve  twice  as  fast  as  the  lead- 
screw,  it  Is  necessary  that  a  gear  be  put  on  the  spindle  stud' 
of  only  half  the  diameter  of  the  gear  on  the  lead-screw,  so 
that  when  the  lead-screw  revolves  once  the  spindle  stud  gear 
makes  two  revolutions. 

Simple  Gearing-. 
Suppose  we  wish  to  cut  nine  threads  per  inch  with  a  lead- 
screw  of  six  threads  per  inch,  as  referred  to  above.  Then  the 
six  threads  of  the  lead-screw  correspond  to  nine  threada 
on  the  piece  to  be  threaded,  which  Is  the  same  as  to  say  that 
six  revolutions  of  the  lead-screw  correspond  to  nine  revolu- 
tions of  the  spindle;  or  In  other  words,  one  revolution  of  tht 
lead-screw  corresponds  to  IV2  of  the  spindle.  From  this  it 
is  evident  that  the  gear  on  the  lead-screw  must  make  only 
one  revolution  while  the  spindle  stud  gear  makes  1%.  Thus, 
if  the  lead-screw  gear  has,  for  Instance,  36  teeth,  the  gear  on 
the  spindle  stud  should  have  only  24;  the  smaller  gear,  of 
course,  revolving  faster  than  the  larger.  If  we  express  what 
has  been  previously  said  in  a  formula  we  have: 
threads  per  inch  of  lead-screw       teeth  In  gear  on  spindle  stud 

threads  per  inch  to  be  cut  teeth  in  gear  on  lead-screw 

Applying  this  to  the  case  above,  we  have: 

6        24 

9  36 
The  values  24  and  36  are  obtained  by  multiplying  6  and  9, 
respectively  by  4.  By  multiplying  boOi  the  numeral  or  and 
the  denominator  by  the  same  number,  we  do  not  change  the 
proportion.  As  a  general  rule  we  may  then  say  that  the 
change  gears  necessary  to  cut  a  certain  number  of  threads  per 
inch  are  found  by  placing  the  number  of  threads  In  the  lead- 
screw  in  the  numerator,  the  number  of  threads  to  bo  cut  In 
the  denominator,  and  then  multiply  numerator  as  well  as 
denominator  by  the  same  number,  by  trial,  until  two  gears 
are  obtained,  the  number  of  teeth  of  which  are  both  to  be 
found  in  the  set  of  gears  accompanying  the  lathe.  Tlu^  pear 
with  the  number  of  teeth  designated  by  the  new  numerator 
Is  to  be  placed  on  the  spindle  stud   (at  J,  Fig.  1),  and  the- 
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gear  with  the  number  of  teeth  corresponding  to  the  denomi- 
nator on  the  lead-screw  B. 

A  iew  examples  of  this  will  more  clearly  define  the  rule. 
Suppose  the  number  of  teeth  of  the  change  gears  of  a  lathe 
are  24,  28,  32,  36,  and  so  forth,  increasing  by  4  teeth  up  to  100. 
Assume  that  the  lead-screw  is  provided  with  6  threads  per 
Inch,  and  that  10  threads  per  inch  are  to  be  cut.  Then, 
6         6X4        24 


10  10  X  4  40 
By  multiplying  both  numerator  and  denominator  by  4,  we 
obtain  two  available  gears  with  24  and  40  teeth,  respec- 
tively. The  24-toolh  gear  goes  on  the  spindle  stud,  and  the 
40-tooth  gear  on  the  lead-screw.  Assuming  the  same  lathe 
and  gears,  let  us  find  the  gears  for  cutting  lli'o  threads  per 
inch,  this  being  the  standard  number  of  threads  for  certain 
sizes  of  pipe  thread.     Then, 

6  6X8  48 


11  Va       llVa  X  8       92 
Tt  will  be  found  that  multiplying  with  any  other  number  than 
■eight  would,  in  thif-  case,  not  have  given  us  gears  with  such 
number  of  teeth  as  wt-  have  in  our  set  with  this  lathe.     Until 
getting  accustomed  to  figuring  of  this  kind,  we  can,  of  course. 


Mackittary,  A.  i'. 

Figs.  1  and  2. 

■only  by  trial  find  out  the  correct  number  by  which  to  multiply 
numerator  and  denominator.  The  number  of  teeth  in  the 
intermediate  gear  F,  Fig.  1,  which  meshes  with  both  the 
spindle  stud  gear  and  the  lead-screw  gear  is  of  no  consequence. 

Lathes  with  Reduction  Gears  in  Head-stock. 
In  some  lathes,  however,  there  is  a  reduction  gearing  in 
the  head-stock  of  the  lathe,  so  that  if  equal  gears  are  placed 
■on  the  lead-screw  and  the  spindle  stud,  the  spindle  does  not 
make  the  same  number  of  revolutions  as  the  lead  screw,  but 
,a  greater  number.  Usually  in  such  lathes  the  ratio  of  the 
gearing  in  the  head-slock  is  2  to  1,  so  that  with  equal  gears 
the  spindle  makes  two  revolutions  to  one  of  the  lead-screw. 
This  is  particula,rly  common  in  lathes  intended  for  cutting 
"fine  pitches  or,  in  general,  in  small  lathes.  In  figuring  the 
gears  this  must,  of  course,  be  taken  into  consideration.  As 
■the  spindle  makes  twice  as  many  revolutions  as  the  lead-screw 
with  equal  gears,  if  the  ratio  of  the  gears  be  2  to  1,  that 
means  that  if  the  head-stock  gearing  were  eliminated,  and 
the  lead-screw  instead  had  twice  the  number  of  threads  per 
inch  as  it  has,  with  equal  gears  the  spindle  would  still  revolve 
"the  same  as  before  for  each  inch  of  travel  along  the  piece  to 
be  threaded.  In  other  words,  the  gearing  in  the  head-stock 
may  be  disregarded,  if  the  numnher  of  threads  of  the  lead-' 
screw  is  multiplied  hy  the  ratio  of  this  gearing.  Suppose, 
for  instance,  that  in  a  lathe  the  lead-screw  has  eight  threads 
per  inch,  that  the  lathe  is  geared  in  the  head-stock  with  a 
ratio  of  2  to  1,  and  that  20  threads  are  to  be  cut.  Then 
2X8        16       16  X  4       64 


of  threads  per  inch  of  this  piece  should  be  used  for  the 
numerator  in  our  calculation  instead  of  the  actual  number  of 
threads  of  the  lead-screw.  The  ratio  of  the  gearing  in  the 
head-stock  is  equal  to  the  ratio  between  the  number  of  threads 
cut  on  the  piece  in  the  lathe  and  the  actual  number  of  threads 
per  inch  of  the  lead  screw. 

Compound  Gearing. 

The  cases  with  only  two  gears  in  a  train  referred  to  are 
termed  simple  gearing.  Sometimes  it  is  not  possible  to  obtain 
the  correct  ratio  excepting  by  introducing  two  more  gears  in 
the  train,  which  is  termed  compound  gearing.  This  class  of 
gearing  is  shown  in  Fig.  2.  The  rules  for  figuring  compound 
gearing  are  exactly  the  same  as  for  simple  gearing  excepting 
that  we  must  divide  both  our  numerator  and  denominator 
into  two  factors,  each  two  of  which  are  multiplied  with  the 
same  number  in  order  to  obtain  the  change  gears. 

Suppose  a  lathe  has  a  lead-screw  with  six  threads  per  inch, 
that  the  number  of  the  teeth  in  the  gears  available  are  30, 
35,  40  and  so  forth,  increasing  by  5  up  to  100.  Assume  that 
it  is  desired  to  cut  24  threads  per  inch.    We  have  then, 

6 

—  ^  ratio, 
24 

By  dividing  up  the  numerator  and  denominator  in  factors, 
and  multiplying  each  pair  of  factors  by  the  same  number,  we 
find  the  gears: 

6         2X3         (2  X  20)  X  (3  X  10)         40X30 

24  4X6  (4  X  20)  X  (6  X  10)  80  X  60 
The  last  four  numbers  indicate  the  gears  which  should  be 
used.  The  upper  two,  40  and  30,  are  driving  gears,  the  lower 
two,  with  80  and  60  teeth,  are  driven  gears.  Driving  gears 
are,  of  course,  the  gear  D,  Fig.  2,  on  the  spindle  stud,  and  the 
gear  P  on  the  intermediate  stud  E,  meshing  with  the  lead- 
screw  gear.  Driven  gears  are  the  lead-screw  gear,  E.  and  the 
gear  N  on  the  intermediate  stud  meshing  with  the  spindle 
stud  gear.  It  makes  no  difference  which  of  the  driving  gears 
is  placed  on  the  spindle  stud,  or  which  of  the  driven  is  placed 
on  the  lead-screw. 

Suppose,  for  a  final  example  that  we  wish  to  cut  1%  threads 
per  inch  on  a  lathe  with  a  lead-screw  having  six  threads  per 
inch,  and  that  the  gears  run  from  24  and  up  to  100  teeth, 
increasing  by  4.    Proceeding  as  before,  we  have 

6  2X3  (2  X  36)  X  (3  X  16)  72  X  48 


20         /20       20  X  4       80 
which   two   last   values   signify  the   number   of   teeth   in   the 
rgears  to  use. 

Sometimes  the  ratio  of  the  gearing  in  the  head-stock  cannot 
be  determined  by  counting  the  teeth  in  the  gears  because  the 
gears  are  so  placed  that  they  cannot  be  plainly  seen.  In  such 
a  case,  equal  gears  are  placed  on  the  lead-screw  and  the  spin- 
dle stud,  and  a  thread  cut  on  a  piece  in  the  lathe.   The  number 


1%  1X1%  (1  X  36)  X  (1%  X  16)  36X28 
This  is  the  case  directly  illustrated  in  Fig.  2.  The  gear 
with  72  teeth  is  placed  on  the  spindle  stud  J,  the  one  with  43 
on  the  intermediate  stud  K,  meshing  with  the  lead-screw  gear. 
These  two  gears  (72-  and  48-teeth)  are  the  driving  gears.  The 
gears  with  36  and  28  teeth  are  placed  on  the  lead-screw,  and 
on  the  intermediate  stud  as  shown,  and  are  the  driven  gears. 


Interesting  experiments  on  the  shrinkage  of  wood  due  to 
the  loss  of  moisture  have  recently  been  completed  by  the 
Forest  Service  at  its  timber  testing  station  at  Yale  University. 
These  experiments  show  that  green  wood  does  not  shrink  at 
all  in  drying  until  the  amount  of  moisture  in  it  has  been 
reduced  to  about  one-third  of  the  dry  weight  of  the  wood. 
From  this  point  on  to  the  absolutely  dry  condition,  the  shrink- 
age in  the  area  of  cross-section  of  the  wood  is  directly  propor- 
tional to  the  amount  of  moisture  removed.  The  shrinkage  of 
wood  in  a  direction  parallel  to  the  grain  is  very  small;  so 
small  in  comparison  with  the  shrinkage  at  right  angles  to  the 
grain,  that  in  computing  the  total  shrinkage  in  volume,  the 
longitudinal  shrinkage  may  be  neglected  entirely.  The  volu- 
metric shrinkage  varies  with  different  woods,  being  about 
26  per  cent  of  the  dry  volume  for  the  species  of  eucalyptus 
known  as  blue  gum,  and  only  about  7  per  cent  for  red  cedar. 
For  hickory,  the  shrinkage  is  about  20  per  cent  of  the  dry 
volume,  and  for  long  leaf  pine  about  15  per  cent.  In  the 
usual  air-dry  condition,  from  12  to  15  per  cent  of  moisture 
still  remains  in  the  wood,  so  that  the  shrinkage  from  the  green 
condition  to  the  air-dry  condition  is  only  a  trifle  over  half  of 
that  from  the  green  to  the  absolutely  dry  state. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


CHANDLER  CLUTCH-DRIVEN  PLANER. 

The  Chandler  Phuier  Co.  of  Ayer,  Mass.,  has  developed  a 
clutch-driven  planer  of  remarkable  interest.  It  Is  shown  In 
the  accompanying  half-tone.  As  may  be  seen,  the  driving 
mechanism,  which  is  the  principal  feature  of  the  improvement, 
has  been  applied  to  a  planer  of  the  frog  and  switch  type,  a 
machine  which  is  subjected  to  about  the  hardest  service  that 
is  ever  imposed  on  a  planer,  thus  giving  a  first-rate  oppor- 
tunity to  try  out  the  value  of  the  new  mechanism. 


Fig.  1.    The  Chandler  Clutch-driven  Planer. 

The  problem  of  driving  a  planer  becomes  serious  as  the 
size  of  the  machine  and  the  severity  of  the  duty  is  increased. 
Wide  belts  are  required  to  transmit  the  tremendous  power 
required  for  taking  heavy  chips  at  the  high  speeds  possible 
with  modern  steels,  and  for  reversing  the  table  and  work  at 
these  high  speeds.  The  width  of  the  belt  can  be  reduced  to 
some  extent  by  increasing  its  velocity,  but  the  fast  running 
of  the  driving  pulleys  thus  made  necessary  tends  to  defeat 
the  object  for  which  it  was  used,  by  increasing  the  momentum 
of  the  rotating  parts  and  making  the  reversal  much  more 
difficult  than  it  was  before.  This  matter  is  very  serious,  since 
it  has  been  found  that  the  greater  part  of  the  power  required 
for  reversal  (which  is  the  greater  part  of  the  power  required 
for  driving  the  machine)  is  expended  In  overcoming  the 
Inertia  of  the  rotating  pulleys  and  gears. 

There  being  a  limit,  then,  to  the  speed  at  which  belts  can 
be  run,  and  the  increased  power  necessitating  the  widening 
of  the  belts,  the  problem  of  shifting  them  from  the  tight  to 
the  loose  pulley  and  vice  versa  becomes  exceedingly  serious 
in  heavy  service.  To  obviate  this  difficulty,  the  use  of  clutches 
has  been  proposed  for  reversing  in  the  place  of  shifting  belts. 
Two  forms  of  these'  clutches  have  been  used  more  or  less 
successfully — the  electromagnetic  and  the  pneumatically  oper- 
ated. The  first  has  been  found  in  practice  to  offer  difficulties 
In  the  way  of  giving  sufficient  holding  power,  getting  rid  ot 
residual  magnetism  and  avoiding  wear  on  contact  faces.  The 
pneumatic  clutch  has  Iteen  tried  on  a  considerably  larger  scale, 
and  has  been  considerably  used.  Among  its  disadvantages  Is 
the  fact  that  it  requires  an  alr-comprcssing  plant — something 
which  every  shop  does  not  possess,  and  whicli  may  have  to  be 
put  in  separately  as  an  adjunct  to  the  machine.  Furthermore, 
It  Is  not  posKivo   and    Invariable   in    its   action,  but   may  be 


changed,  adjusted  and  regulated  to  suit  the  whim  of  the 
operator  who,  very  likely,  is  better  acquainted  with  the  oper- 
ation of  the  planer  than  with  that  of  compressed-air  machin- 
ery. Finally  it  acts  with  a  given  force  which  may  or  may  not 
be  enough  to  transmit  the  power  desired.  If  not,  the  machine 
has  to  be  stopped  and  the  mechanism  adjusted,  this  being 
necessary  occasionally  as  the  parts  wear  and  conditions  of 
lubrication,  humidity  of  the  atmosphere,  etc.,  change. 

In  the  macliine  under  consideration,  the  clutch  is  operated 
mechanically.  The  problem  to  be  solved  is  that  of  making  a 
clutch  and  operating  mechanism  which  will  be  strong  enough 
to  drive  the  heaviest  cut  the  tools  used  will  stand,  and 
reverse  the  heaviest  work  at  the  highest  speed  the  planer 
will  ever  be  called  on  to  work  at — this  to  be  done  without 
shock,  and  without  wear  of  the  contact  areas  due  to  slipping. 
Of  course  there  must  be  some  slip  to  stop  the  planer  table 
gently,  and  start  it  back  on  its  return  trip  without  violent 
shock.  The  problem  is  to  allow  just  enough  slip  to  effect  this 
without  giving  so  much  that  the  contact  surfaces  rub  on  each 
other  for  a  considerable  period  of  time,  thus  wearing  each 
other  away. 

The  mechanism  used  in  this  macliine  effects  all  this  in  a 
remarkably  ingenious  fashion.  The  amount  which  the  con- 
tact surfaces  slip  on  each  other  before  gripping  is  regulated 
by  the  design,  and  this  amount  is  maintained  under  all  con- 
ditions   of    lubrication    and    atmospheric    moisture.      Further- 


Fig.  2.    An  Example  of  Chips  talcun  on  the  Clutch-driven  Planer— Full  Size. 

more,  it  is  as  impossible  for  the  clutch  to  slip  as  it  is  for  a 
positive  clutch.  Something  would  have  to  break  first.  The 
way  in  which  this  is  done  may  be  briefly  described  by  saying 
that  the  planer  dogs  do  not  directly  operate  the  main  clutches 
which  connect  the  machine  with  the  forward  or  reverse  driv- 
ing pulleys.  The  shifting  of  the  reversing  mechanism  first 
throws  a  supplementary  clutch  into  action  with  the  driving 
shaft.  The  difference  In  motion  between  this  suiiplcmentary 
Clutch  and  the  main  driving  clutch,  by  means  ot  suitable  mech- 
anism, operates  to  engage  the  latter  by  power  until  the  two 
parts  are  moving  together.     If  slip  occui-s  at  any  time,  the 
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slipping  only  serves  to  tighten  the  connection  the  firmer.  In 
reversing,  the  throwing  of  the  secondary  clutch  operates  first 
to  release  the  main  clutch  previously  in  operation,  and  then 
to  engage  the  other  one. 

The  writer  witnessed  a  test  of  the  frog  and  switch  planer 
to  which  this  mechanism  has  been  applied.  It  was  interesting 
to  a  high  degree  and  at  times  really  exciting.  The  test  was 
intended  to  show  that  the  planer  had  been  developed  to  a 
point  where  it  exceeded  the  capabilities  of  the  steels  with 
which  it  was  used.  In  other  words,  in  any  work  which  it 
may  be  desired  to  perform  on  the  planer,  the  cutting  speed, 
and  the  depth  and  width  of  the  cut  will  be  limited  by  the 
tool,  rather  than  by  the  machine.  In  demonstration  of  this, 
tools  of  high-speed  steel  of  approved  form  and  temper  and 
unusual  size  were  repeatedly  tested  to  destruction.  One  way 
of  doing  this  was  by  placing  a  40-point  carbon  steel  forged 
slab  on  the  planer  bed,  and  taking  a  series  of  wide  and  deep 
chips  from  it,  one  after  the  other,  stopping  each  chip  a  little 
before  the  conclusion  of  the  previous  one.  After  five  or  six 
of  these  cuts  had  been  made,  the  tool  was  again  started  in 
and  the  planer  table  allowed  to  continue  its  full  stroke.  The 
tool,  thus  catching  up  with  one  stopping  point  after  another, 
took  a  gradually  heavier  and  heavier  chip  until  it  finally  had 
more  than  it  could  bear  and  broke  short  off  at  the  shank. 
One  of  those  broken  measured  SJ^  x  3  inches  at  the  broken 
section. 

The  chips  thus  produced,  of  which  we  show  samples  in 
Fig.  2,  were  interesting  not  only  on  account  of  their  unusual 
size,  but  as  well  in  showing  the  way  in  which  chips  are  pro- 
duced. This  was  fully  explained  in  Mr.  Taylor's  paper  "On 
the  Art  of  Cutting  Metals,"  the  action  being  illustrated  in 
Figs.  1,  2  and  3  in  the  February,  1907,  issue  of  Machinery. 
As  there  explained,  the  chip  is  separated  from  the  main  body 
of  the  metal  by  alternate  compressing  and  shearing,  the  dif- 
ferent shearing  planes  separating  the  chip  into  sections  more 
or  less  completely,  depending  on  the  heaviness  of  the  cut 
taken.  These  separate  sections  are  plainly  shown.  In  many 
cases  during  the  test  the  cuts  were  so  heavy  that  these  sec- 
tions separated  entirely,  there  being  no  continuous  chip,  but 
instead,  a  series  of  chunks  of  metal  which  flew  in  a  stream 
from  the  tool,  striking  against  a  nearby  pile  of  castings  with 
a  rattle  like  the  discharge  of  a  rapid-fire  gun.  The  operation, 
in  fact,  seemed  distinctly  dangerous,  and  suggested  the  use 
of  an  armor-plate  shield  for  the  man  operating  the  machine. 
Of  course,  these  are  extreme  conditions,  and  were  only  under- 
taken to  show  the  utmost  capabilities  of  the  machine. 

During  the  tests  the  cutting  speed  of  the  table  was  20  feet 
per  minute,  with  a  return  of  4  to  1.  The  double  cutting  belt 
is  10  inches  wide  and  runs  at  a  speed  of  1,860  feet  per  min- 
ute. The  reversing  belt  is  5  Inches  wide,  running  at  3,900  feet 
per  minute.  The  planer  removed  the  side  of  the  head  up  to 
the  web  on  a  pair  of  extra  hard  70-pound  relay  switch  points, 
cutting  back  9  feet,  in  less  than  six  minutes.  At  the  same 
cutting  speed  it  removed  a  chip  ^4  inch  deep  and  %  inch  feed 
in  a  40-point  carbon  steel  forging.  In  doing  this  work,  the 
tool  required  about  6  to  7  horse-power  on  the  stroke  and  about 
20  horse-power  for  reversing. 

This  planer  has  been  in  operation  now  for  about  three 
months,  and  has  so  far  shown  no  tendency  toward  deteriora- 
tion in  the  wearing  parts  of  the  clutch,  which  is  of  the  mul- 
tiple disk  type.  The  disks  which  form  its  bearing  surfaces 
are  of  cast  iron  permanently  submerged  in  a  bath  of  oil. 
After  running  for  this  length  of  time,  the  disks  have  been 
disassembled  and  examined,  and  the  cast  iron  bearing  surfaces 
have  been  found  to  be  glazed,  showing  practically  no  signs  of 
wear.  This  is,  of  course,  the  best  condition  for  wearing  in 
the  case  of  cast  iron  surfaces  in  contact.  It  is  stated  that 
when  the  clutch  has  been  disassembled  while  still  tightly 
eiigaged  under  service  conditions,  and  with  the  oil  drained 
from  the  clutch,  a  layer  of  oil  has  been  found  between  each 
of  the  separate  disks,  tending  to  show  that  they  do  not  actu- 
ally come  in  contact  at  all,  there  always  being  a  film  of  lubri- 
cant between  them. 

The  inventor  of  this  machine  is' Mr.  D.  L.  Chandler,  super- 
intendent of  the  firm  and  inventor  of  the  three-belt  planer 
as  regularly  built  by  this  firm,  and  described  in  the  July,  1904, 
and  December,  1907,  issues  of  Machinery. 


FBRRACUTE  SINGLE-CRANK  PRESS. 

The  accompanying  illustration  shows  a  massive  single-crank 
press  just  built  by  the  Ferracute  Machine  Co.,  of  Bridge- 
ton,  N.  J.  In  common  with  other  machines  of  this  kind,  the 
press  has  a  long  stroke  which  adapts  it  for  drawing  cold  from 
heavy  sheet  steel,  deep  drawn  seamless  shells,  automobile 
hubs,  cups  for  ball-bearings,  and  similar  work.  It  can  be 
built  with  shorter  stroke  for  heavy  blanking,  trimming,  shear- 
ing and  embossing.  A  somewhat  -larger  press  of  this  series 
recently  built  by  the  Ferracute  Machine  Co.  for  the  United 
States  government  is  being  used  in  the  manufacture  of  cart- 
ridge shells  for  cannon. 

The  castings  which  compose  the  frame  of  this  machine  are 
exceedingly  heavy,  with  neatly  rounded  corners  which  add 
considerably  to  the  appearance  of  the  press.  Other  striking 
features  are  the  heavily  trussed  bed  and  the  wide-faced  twin 
gears  on  each  side  of  the  press.  These  gears  are  cut  from 
the  solid.  Having  two  gears  on  the  crank-shaft  instead  of 
one,  tends  to  relieve  the  torsional  stress  of  the  shaft  and 
affords   an   even   pressure,  besides  dividing  the  load  between 


A  Single-crank  Press  built  by  Ferracute  Machine  Co. 

them.  The  back-shaft,  with  its  two  pinions  which  engage- 
the  large  gears,  is  a  single  steel  forging,  made  strong  enough' 
to  obviate  any  torsional  effect. 

The  main  shaft  is  forged  from  high  carbon  steel.  The- 
clutch  and  fly-wheel  are  mounted  on  a  stud  which  is  rigidly 
attached  to  the  frame,  thereby  preventing  the  disturbance  of 
alignment  which  is  apt  to  occur  when  such  supports  are 
detached  and  bolted  to  the  floor.  The  press  is  equipped  with' 
a  "multi-disk"  friction  clutch  of  a  new  and  effective  design. 
It  is  of  the  automatic  stop  type,  but  can  be  quickly  adjustedi 
for  stopping  the  ram  by  hand  at  any  point  of  Its  descent  or 
ascent;  or,  if  desired,  it  can  be  set  for  continuous  running. 
Positive  knockouts  are  provided  when  desired,  the  press  being- 
designed  so  they  can  be  readily  attached. 

The  distance  between  columns  is  2S  inches.  The  stroke 
is  3  inches,  but  can  be  made,  if  ordered,  of  any  length  up- 
to  17  inches.  The  height  from  the  bed  to  the  ram  when  raised^ 
is  19 li  inches,  the  adjustment  of  the  ram  being  6  inches. 
The   fly-wheel    is   35   inches    in   diameter  with   a   G-inch   facej. 
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and  weighs  750  pounds.  The  press  occupies  a  floor  space  of 
S  feot  7  Inches  from  right  to  left  and  5  feet  5  Inches  front 
to  bad;,  and  Is  10  feet  7  Inches  high.  It  weighs  25,000  pounds, 
and  exerts  a  pressure  of  200  tons. 


"LEKTRO"  PORTABLE   UNIVERSAL   GRINDER. 

Tills  llltli'  poiiablo  tool  is  disifiurd  lo  pcrronii,  in  coniliina- 
tion  with  standard  machine  tools,  all  the  functions  of  the 
various  kinds  of  grinding  machines  in  common  use.  It  may- 
be used  on  the  lathe,  milling  machine  or  planer,  for  cylin- 
drical,  internal   aiul   surface  grindinc;,  and   for  sharpening  of 


bled  (in  Ihc  lluished  armature  shaft,  and  are  balanced  after 
winding  lo  insure  smooth  running.  The  commutator  is  bal- 
anced separately,  and  the  whole  armature  tested  for  balance 
when  assembUd.  The  bearings  are  In  phosphor  bronze  bush- 
ings, tapered  and  split,  and  adjusted  by  threaded  collars. 
Oil  cups  are  provided  on  both  sides  of  this  bearing,  so  as  to 
allow  the  nidtor  to  run  in  an  inverted  position.  The  field 
magnet  of  the  motor  is  so  compactly  arranged  as  to  allow 
work  to  be  brought  to  within  1  9/16  inch  of  the  axis  of  the 
shaft  on  the  front  or  ■working  side  of  the  tool.  The  whole 
motor    can   be   swung   on   the   knee    which   carries   it   to   any 


Flgf.  1.    The  "Lektro"  Portable  Grinder  truing  up  a  Lathe  Center. 


Pig.  2.    Cylindrical  Grinding  In  Ihe  Lathe. 


Fig.  3.    Internal  Grinding  Attachment.    The  Spindle  runs  14, GOO  R.  P.  M. 


Fig.  5,     Grinding  a  Punch  with  a  Cup  Wheel  to  give  Shear. 

all  sorts  of  tools,  such  as  milling  cutters,  reamers,  counter- 
bores,  circular  forming  tools,  etc.  Cutter^  may  be  ground 
while  in  place  on  the  milling  machine  when  so  desired. 

This  attachment  consists  primarily,  as  may  be  seen  In 
Fig.  1,  of  an  electric  motor  mounted  on  an  angle  plate  or 
knee,  on  which  it  may  be  raised  or  lowered  by  means  of  the 
elevating  screw  shown.  The  motor  is  especially  designed  for 
this  work,  the  end  motion  of  the  spindle  being  prevented  by 
an  accurately  made  thrust  bearing.  The  motor  shaft  Is  of 
tool  steel,  hardened,  ground  and  lapped  to  size.  The  arma- 
ture disks  are  ground  on  separate  arbors  before  being  assem- 


Plg.  6.    Sharpening  a  Taper  Reamnr  In  the  Lathe  using  Adjustable 
Tall  Center. 

desired  angle,   and   can   be  completely  turned   around   in   the 
opposite  direction  if  desired. 

The  half-tone  engravings  shown  herewith  are  nearly  self- 
explanatory,  and  serve  to  illustrate  a  few  of  the  varied  uses 
to  which  the  tool  can  be  adapted.  In  Fig.  1  the  live  center 
of  a  lathe  Is  being  trued  up,  the  comriound  rest  being  set  at 
the  proper  angle  for  that  purpose.  In  Fig.  2  Is  shown  an 
example  of  cylindrical  grinding  on  the  lathe,  this  being  done 
on  dead  centers,  a  special  drive  being  arranged  for  the  pur- 
pose. The  spindle  cone  Is  disconnected  from  the  spindle,  and 
a   bushing   is    damped    to   the   live   center,   carrying   a   pulley 
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loosely  revolving  on  it.  This  is  belted  over  the  quarter  turn 
counter-shaft  shown,  to  the  large  step  of  the  spindle  cone.  A 
spring-supported  dead  center  is  provided  similar  to  that  used 
in  grinding  machine  practice. 

In  Fig.  3  the  tool  is  being  used  with  an  internal  attach- 
ment which  is  supplied  with  it.  This  attachment  consists  of 
a  bracket  fastened  to  the  front  face  of  the  motor,  and  carry- 
ing a  holder  having  bearings  for  the  small  internal  spindle, 
which  is  driven  by  a  short  belt  from  a  pulley  mounted  on  the 
motor  shaft  in  place  of  the  usual  emery  wheel.  In  this  opera- 
tion, the  hole  in  a  hardened  cutter  is  being  ground  to  size. 

Figs.  4  and  5  show  examples  of  the  grinding  of  press  tools. 
Fig.  4  is  practically  a  surface  grinding  operation.  The  die 
which  is  being  sharpened  is  clamped  to  the  face-plate,  and  a 
facing  cut  taken  over  it  by  the  grinding  wheel.  Fig.  5  shows 
a  cup  wheel  being  used  for  grinding  a  round  punch.  The 
angle  at  which  it  is  set  makes  it  possible  to  grind  the  cutting 
edge  with  any  desired  amount  of  shear. 


clearance  desired  for  the  cutting  edge  of  the  face.  The  cut 
is  taken  by  working  the  longitudinal  feed  of  the  slide.  A 
hook  stop  is  used,  and  the  belt  is  preferably  run  off  from  the 
cone  pulley,  which  is  operated  by  hand  to  index  the  work 
against  the  stop.  In  Fig.  9  the  outside  cutting  edges  are  being 
sharpened.  In  this  case  the  stop  is  mounted  on  the  table,  and 
the  cross-feed  of  the  saddle  is  used  for  the  grinding  opera- 
tion. Fig.  10  is  unusually  interesting  in  showing  the  ability 
of  the  device  to  perform  grinding  operations  of  a  delicate 
character.  Here  we  have  an  end  mill  of  very  small  diameter, 
having  the  teeth  on  its  end  sharpened.  The  operation  is 
essentially  the  same  as  that  of  Fig.  S,  the  added  difficulties 
being  due  to  the  small  size  of  the  work. 

Of  course  these  ten  figui-es  merely  give  an  idea  of  a  few 
of  the  operations  for  which  the  device  may  be  used.  Its  use 
as  a  surface  grinder  in  connection  with  the  planer  will  be 
readily  suggested,  while  its  application  to  internal  and  exter- 
nal grinding  of  all  kinds,  and  the  sharpening  of  cutters.  ream- 


Fig.  7.    Sharpening  a  Gear  Cutter  in  the  Lathe  with  Tooth  Best  clamped 
to  the  Tail-stock  Spindle. 


Pig.  8.    Sharpening  the  Face  of  a  Heavy  Face  MiU  In  place  on  the 
Milling  Machine. 


Pig.  9-    Sharpening  the  Periphery  of  a  Face  Mill,  the  Blades  of  which- 
are  set  at  a  SUght  Angle. 

The  next  two  figures  show  the  machine  used  for  sharpening 
small  tools  in  the  lathe  in  combination  with  attachments  pro- 
vided for  the  purpose.  In  Fig.  6  an  adjustable  center  Is  used 
in  place  of  the  regular  solid  center.  It  may  be  raised  or  low- 
ered to  suit  the  taper  it  is  desired  to  grind.  A  taper  reamer 
is  shown  in  place  between  the  centers.  A  tooth-rest  or  stop 
is  provided,  held  by  clamping  straps  to  the  tail-stock  spindle. 
This  may  be  adjusted  in  various  ways  to  suit  different  kinds 
of  cutter  and  reamer  work.  In  Fig.  7  a  formed  gear  cutter 
is  being  ground,  in  this  case  on  an  arbor  between  the  regular 
centers.  The  tooth-rest  is  again  shown  in  operation.  These 
cuts  are,  of  course,  taken  by  actuating  the  carriage  b.v  the 
usual  hand-wheel. 

Figs.  S,  9  and  10  show  another  class  of  cutter  grinding  tor 
which  this  tool  is  particularly  adapted — namely,  the  sharpen- 
ing of  cutters  in  place  on  the  milling  machine,  under  such 
circumstances  as  to  insure  their  running  true,  with  every 
tooth  doing  jts  duty.  In  this  case  the  tooth-rest  is  supported 
in  any  convenient  way  to  suit  the  case  in  question.  In  Fig.  8 
it  is  supported  from  the  overhanging  arm.  The  large  face 
mill  is  being  sharpened  in  this  case.  A- cup  wheel  is  used 
on  the  grinder,  which  is  set  at  the  proper  angle  to  give  the 


Pig.  10.    sharpening  the  End  Teeth  of  a  SmaU  End  MiU  in  place  in  the 
Milling  Machine  Spindle. 

ers,  taps,  mills,  etc..  is  well  nigh  universal.  This  machine  is 
manufactured  by  the  "Lektro"  Mfg.  Co.,  44  Walnut  St.,  Cin- 
cinnati. O. 

AUTOMATIC  CYLINDER  GRINDER. 

The  illustration  shows  an  automatic  cylinder  grinding  ma- 
chine, manufactured  by  Mayer  &  Schmidt,  Offenbach-on-Main. 
Germany,  which  was  exhibited  at  the  Olympia  Exposition, 
London.  The  photograph  was  received  too  late  to  permit  it 
to  be  included  in  Mr.  James  Vose's  notes  on  the  exposition, 
published  last  month. 

This  machine  is  designed  to  work  completely  automatically 
in  all  its  movements,  and  an  attainable  accuracy  within 
0.00025  inch  is  claimed.  The  grinding  head,  which,  judging 
from  the  cut  is  unuf.ually  rigid,  is  mounted  on  a  carriage 
which  moves  back  and  forth  during  the  grinding  operation. 
The  cylinder  to  be  ground  is  mounted  on  a  table  which  has 
adjustment  both  sideways  and  in  a  vertical  direction,  which 
provision  makes  it  easy  to  get  the  axis  of  the  cylinder  in 
line  with  the  axis  of  the  grinding  head.  During  the  grinding 
operation,   however,   the   cylinder  is  stationary. 

The  wheel-carrying  arbor  or  spindle  of  the  grinding  head 
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has.  besides  its  rotary  motion,  also  a  iiiolion  around  the  axis 
■of  the  grinding  head,  tlie  grindinK  s|)iiulU'  Ix'iug  eccentric  in 
relation  to  this.  The  amount  ol'  this  eccentricity  Is  easily  ad- 
justable. The  machine  is  also  provided  witli  a  scale  by 
means  of  which  an  automatic  stop  can  be  engaged  when  the 
desired  diameter  in  the  cylinder  has  been  reached,  at  which 
time  a  bell  rings,  and  the  grinding  spindle  recedes  automatically 
from  the  work.  All  feeds  are  automatic,  and  a  cone  feed  pul- 
ley is  provided  so  that  a  great  variation  of  the  forward  and 


Automatic  Cylinder  Grinder. 

reverse  carriage  feeds  is  obtainable.  The  grinding  spindle  Is 
■driven  through  a  movable  counter:Sliaft  which  follows  the 
eccentric  motion  of  the  spindle.  With  the  exception  of  the 
grinding  spindle  itself,  which,  of  course,  must  be  long  enough 
to  reach  through  the  work,  over-hanging  parts  have  been 
avoided  so  far  as  possible,  and  this,  together  with  the 
perfect  rest  during  the  operation  of  ihe  cylinder  which  is  to 
be  ground,  makes  a  high  degree  of  accuracy  possible.  These 
machines  are  built  in  sizes  to  grind  from  4  inches  to  12 
inches  inside  diameter,  by  S  inches  up  to  44  inches  In  length. 


SMALL  NORTON  GRINDING  MACHINE. 

We  show  herewith  a  new  size  of  the  well-known  line  of 
grinding  machines  made  by  the  Norton  Grinding  Co.  of  Wor- 
cester, Mass.  This  machine  is  the  smallest  of  the  line,  as 
"built  at  the  present  time.  It  is  made  to  swing  the  work 
up  to  6  inches  in  diameter  and  32  inches  long.* though  its 
ordinary  working  range  is  for  work  from  ^2  to  21:..  inches  in 
diameter,  the  steady-rests  being  of  suitable  design  for  shafts 
of  this  character. 

The  well-known  Norton  system  of  universal  steady-rests  is 
used.     Three    of    these    appliances    are    furnished    with    the 


A  New  Addition  to  the  Line  of  Norton  Orlnders. 

machine,  supplied  with  a  set  of  work  shoes  for  one  diameter 
of  work.  Other  sizes  can  be  made  from  blue-prints  furnished 
with  the  machine.  These  shoes  are  designed  with  a  view  to 
quick  change  fiom  one  size  work  to  another.  They  all  fur- 
nish a  good  rigid  su|ipnrt  for  long  work,  within  the  range  of 
sizes  given.  Provision,  is  made  for  grinding  tapers  il|)  to 
2  inches  per  fool.  A  center  grinding  attachment  is  furnished 
with   this    machine,   arranged    to   grind   center    points    round, 


true,  and  to  an  accurate  GO-degree  angle.     If  a  different  angle 
is  required,  a  special  attachment  can  be  matle. 

The  over-head  works  furnished  with  the  machine  Is  of 
inii)roved  design,  with  shafts  made  of  the  best  materl<ll, 
ground  on  centers.  The  hangers  have  large,  self-oiling  bear- 
ings. The  weight  of  the  machine  with  the  over-head  works, 
is  about  3,600  pounds.  The  tool  is  arranged  for  belt  drive 
only. 


AN  ENGLISH  HIGH-SPEED  DRILL  PRESS. 

The  half-tone  illustrates  a  drilling  and  boring  machine  built 
by  J.  Butler  &  Co.,  Halifax,  England.  This  style  of  machine 
is  built  in  two  sizes,  taking  30  inches  and  36  inches  diameter, 
respectively.  Among  the  points  included  in  the  construction 
may  be  mentioned  a  fixed  and  rigid  work  table  with  adjust- 
ments in  each  direction  by  quick  pitch  screws,  and  through 
which  the  weight  is  taken  solidly  on  the  base  plate;  a  strong 
drill  head-stock  fitted  to  the  vertical  column  and  balanced  for 
quick  and  easy  adjustment  to  the  height  of  the  work;  and 
a  very  substantial  spindle,  which  is  supported  in  a  steel  sleeve 
with  gun  metal  lining  and  ball  thrust  bearings  at  top  and 
bottom.  The  sleeve  has  a  slow  hand  traverse  and  a  quick 
hand  adjustment,  each  Instantly  disengaged  or  engaged,  and 
governed  by  an  automatic  trip  motion.     The  positive  feed  is 


An  English  High-speed  Drill  Press. 

driven  by  spur  gears  from  the  spindle,  and  is  variable  either 
by  a  three-speed  feed  box,  or  quadrant  plate  with  change 
gears  as  desired.  Further  points  are  the  powerful  drive  by  a 
pair  of  steel  bevel  gears — the  one  on  the  spindle  having  a 
long  sleeve  in  the  upper  bearing,  and  driving  by  two  long 
keys.  The  driving  shaft  has  caijped  bearings  with  gun  metal 
bushings,  and  is  driven  by  the  speed  cones  directly,  or  through 
the  double  gear.  As  will  be  seen,  the  machine  is  self-con- 
tained, the  counter-shaft  being  fixed  on  the  base  of  the 
machine  with  starting  lever  close  at  hand,  the  illustration 
showing  the  machine  driven  by  electric  motor,  direct.  In 
the  case  of  belt  driving  from  the  main  shaft,  the  motor  Is 
replaced  by  fast  and  loose  pulleys  with  belt  shitting  devlcp. 
The  machines  may  be  made  to  drive  by  speed  cones  only, 
or  with  the  double  gear  arrangement,  enabling  heavy  boring 
to  be  done.  In  this  case  the  speeds  are  arranged  to  give  as 
gradual  a  progression  as  jjossibje.  Some  details  of  the 
machines  are  appended. 

The  30-lnch  machine  admits  from  spindle  end  to  top  of 
table  24  inches,  and  to  base  plate  42  Inches.  The  36-lnch 
machine  admits  28  Inches  and  46  Inches.  The  diameters  ot 
the  spindles  at  the  driving  end  are  2  and  2%  inches  respec- 
tively; the  diameters  in  the  sleeves  VA  and  3  Inches,  and  the 
diameters  ot  the  sleeves  4 '/i   and   6   inches,   the  bores  ot  the 
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spindles  being  Nos.  4  and  5  Morse  taper.  The  travels  of  the 
spindles  are  12  and  16  inches,  and  the  vertical  range  of  the 
drill  head  on  face  of  uprights  12  inches.  The  table  diameters 
are  24  and  30  inches.  In  the  30-inch  machine,  the  number 
cf  speeds  on  the  cone  is  three,  and  in  the  36-inch  machine, 
four,  the  widths  being  3  and  3%  inches,  and  the  largest 
diameters  18  and  20  inches.  The  ungeared  30-inch  machine 
will  drill  from  %  to  1%  inch  holes  at  600  to  270  revolutions 
per  minute,  anu  the  36-inch  size  will  drill  from  %  to  3  inch 
holes  at  600  to  183  revolutions  per  minute.  When  geared,  3 
and  6  inch  holes  represent  the  duty  recommended,  the  speeds 
varying  from  600  to  83  revolutions  in  one  machine,  and  from 
600  to  39  in  the  other.  The  machines  weigh  7,280  and  9,850 
pounds  respectively.  Though  the  duty  given  is  that  which 
high-class  high-speed  drills  will  perform,  the  machines  them- 
selves are  powerful  and  speedy  enough  to  ruin  any  twist 
drill  within  their  capacity.  One  of  the  machines  was  used 
for  demonstrating  the  capacity  of  high-speed  drills  at  the 
Olympia  Exhibition,  and  in  one  test  a  %-ineh  drill  was  fed 
at  the  rate  of  25  inches  per  minute,  and  a  2ii-inch  drill  at 
2Vi  Inches  per  minute.  J.  V. 


CURRIER  REAMING  MACHINE. 

The  machine  illustrated  in  the  accompanying  half-tone  is 
of  an  entirely  new  design,  and  is  intended  for  performing 
reaming  operations  by  mechanical  means,  at  a  great  saving 
of  time  and  with  greater  accuracy  than  is  possible  to  be  had 
when  reaming  by  hand.  The  obstacles  to  be  overcome  in  a 
reaming  machine  are  mainly  the  difficulty  of  starting  the 
reamer  in  the  hole  without  roughing  the  end  of  the  hole, 
which  also  includes  the  difficulty  of  starting  the  reamer 
straight,  and  the  troubles  met  with  from  the  digging  in  of  the 
teeth  of  the  reamer,  which  cannot  as  easily  be  provided  for  in 
a  reaming  machine  as  in  hand  reaming.  Both  of  these  difficul- 
ties have,  however,  been  taken  care  of  in  the  present  machine, 
the  work  being  guided  until  the  reamer  has  fully  entered  the 
hole,  and  an  equalizing  drive,  referred  to  later,  provided  to 
insure  uniformity  and  ease  of  cutting  action. 

In  the  upper  and  lower  ends  of  the  frame  2i4-inch  holes 
are  bored  in  perfect  alignment.  The  lower  end  is  fitted  with 
a  spindle,  which  is  driven  by  a  worm-gear  drive.    This  spindle 


A  Machine  for  Reaming  by  Poorer. 

is  in  turn  fitted  with  a  center  and  an  equalizing  carrier  for 
driving  the  reamer.  At  the  upper  end  of  the  frame  a  sleeve 
is  fitted,  which  is  operated  vertically  by  a  rack  and  pinion. 
In  this  sleeve  a  bar  is  held,  upon  which  the  work  to  be  reamed 
is  placed  until  the  reamer  is  put  on  the  centers,  one  en(J  of 
this  bar  containing  what  we  mieht  call  the   tail  center.     A 


brake  attached  to  the  lower  side  of  the  right-hand  leg  makes 
it  possible  to  stop  the  machine  instantly  by  foot  power. 

The  work  to  be  reamed  is  first  chucked  in  the  usual  manner 
and  reamed,  leaving  from  0.004 '"to  0.005  inch.  The  work  is 
then  placed  on  the  guide  bar.  and  a  swinging  arm,  shown  on 
the  right-hand  upright,  brought  forward  to  prevent  the  work 
from  dropping  while  the  reamer  is  placed  on  the  centers. 
When  the  reamer  is  in  place,  the  machine  is  started,  the 
swinging  arm  is  thrown  to  one  side,  and  the  gravity  of  the 
work  feeds  it  slowly  down  over  the  reamer.  To  prevent  the 
work  from  turning,  it  may  be  held  by  a  wrench,  as  shown  in 
the  cut,  or  by  any  similar  suitable  device.  It  will  be  noticed 
also  that  the  reamer  is  fluted  through  the  shank;  this  provi- 
sion is  made  in  order  to  permit  the  chips  to  fall  through 
easily.  The  simplicity  of  the  machine  permits  it  to  be  run 
by  a  great  deal  cheaper  help  than  could  be  employed  for 
hand  reaming. 

The  machine  will  take  in  work  up  to  24  inches  diameter. 
It  is  built  by  J.  E.  Snyder  &  Son,  Worcester,  Mass.,  and  is 
furnished  with  counter-shaft,  six  carrier  wrenches,  and  one 
guide  bar  of  any  size  from  1  inch  to  2%  inches.  The  speed  of 
the  counter-shaft  is  400  R.  P.  M.,  and  the  weight  of  the 
machine  is  430  pounds.  * 


DRILL  PRESS  OP  NOVEL  DESIGN. 

The  cut  herewith  shows  a  24-inch  upright  drill  press,  built  by 
the  National  Machine  Tool  Co.,  Cincinnati,  Ohio,  termed  by 
the    makers    their    1907    design.     As    will    be    noticed,    it    is 


The  National  Machine  Tool  Co.'s  24-iDCh  DriU  Preas. 

designed  differently  from  the  ordinary  type  of  upright  drills, 
being  without  back  support  or  top  braces.  But  none  the  less, 
for  a  machine  of  its  size,  this  drill  is  particularly  rigid. 

The  head  of  the  drill  rotates  with  the  sleeve  about  the 
column,  an  arrangement  which  will  be  found  advantageous 
for  heavy  work.  The  vertical  adjustment  for  the  head  is  by 
means  of  a  crank,  bevel  gearing  and  screw,  as  plainly  shown 
in  the  cut.  Twelve  changes  of  speed,  arranged  for  drills  from 
Vn  inch  to  21/0  inches,  are  provided  for.  One-half  of  these 
speeds  are  obtainable  by  the  speed  box.  which  provides  for 
sis  changes  of  speed,  it  being  possible  to  make  changes  while 
the   machine   is   runnins.  *    This   number   of   speeds   is   multi- 
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pllod    by    two   (liroii(;li    the    buck    gears.      The    hitler   are   also 
-designed  to  he  thrown  In  while  the  machine  is  running. 

There  are  four  l^eed  changes,  the  feed  change  mechanism 
being  located  directly  on  the  front  of  the  head.  The  quiclc 
return  and  approach  lever  also  engages  and  disengages  the 
feed,  so  that  but  one  hand  needs  to  be  used  for  these  oper- ' 
atlons.  The  tapping  attachment  is  placed  in  the  base  of  the 
column,  behind  the  back  gears,  which  insures  greater  power. 
The  starting,  stopping,  and  reversing  lever  is  right  under  the 
Ijand  of  the  operator,  as  shown  in  front  of  the  column  In  the 
cut.  The  style  of  table  used  insures  alignment  at  all  times. 
It  Is  rigid  and  stiff,  and  has  a  revolving  top.  Tlie  table,  as  is 
seen  from  the  cut,  is  easily  removable,  and  drilling  on  the 
base  can  be  performed  without  much  trouble  experienced  in 
first  removing  the  table. 

The  general  dimensions  of  the  machine  are  as  follows: 
Total  height  of  drill,  7  feet  5  inches;  diameter  of  column, 
8  Inches;  Morse  taper  in  spindle,  No.  4;  maximum  distance 
between  the  spindle  and  base,  48  Inches;  between  spindle  and 
table,  23  inches;  diameter  of  table,  22  inches;  working  sur- 
face on  base,  22x22%  inches;  spindle  speeds,  from  36  to  267 
R.  P.  M.;  feeds  per  revolution  of  spindle,  0.008,  0.012,  0.016 
and  0.020  inch;  speed  of  driving  pulley,  360  R.  P.  M.  The 
floor  space  required  is  22%  x  55  inches,  and  the  total  weight 
of  the  drill  is  2,100  pounds. 


AUTOMATIC  SLOTTING  MACHINE. 

The  machine  shown  In  the  accompanying  engraving  is  a 
modification  of  the  automatic  pinion  cutter  built  by  the  Stan- 
dard Manufacturing  Co.  of  Bridgeport,  Conn.  It  is  shown 
engaged  in  the  operation  of  sawing  slots  in  the  base  and 
edge  of  a  ring,  which  is  part  of  a  knitting  machine.  The 
mechanism  is  cam-operated  throughout. 

In  this  particular  case,  the  cut  taken  is  a  peculiar  one.  In 
the  figure,  the  cutter  is  set  in  a  position  to  start  a  cut.  It 
travels  toward  the  outer  edge  of  the  ring,  then  travels  down 
past  the  edge  of  the  saw,  making  a  perfect  right-angle  cut  in 
the  work.  The  slide  carrying  the  cutter  is  forced  down  by  a 
mechanism  which,  in  the  standard  pinion  cutting  machine,  is 
used  for  withdrawing  the  cutter  on  the  return  stroke  during 
the  indexing,  and  bringing  it  down  again  to  cutting  depth. 


A  Machine  for  automatlcaUy  Sawing  Radial  Slots. 

The  index  mechanism  is  so  arranged  as  to  be  adjustable  to 
the  desired  number  of  cuts,  by  altering  the  number  of  teeth 
that  the  ratchet  will  take.  A  positive  lock  is  provided,  which 
holds  the  index  disk  firmly  while  the  saw  is  doing  its  wortt. 
Provision  is  also  made  for  holding  this  disk  while  the  work 
Is  being  removed  from  the  table  or  tightened  down  upon  it. 
This  is  done  in  such  a  way  that  no  strain  is  thrown  on  the 
Indexing  mechanism,  so  that  all  possibility  of  throwing  the 
machine  out  of  alignment  is  avoided.  This  machine  Is  also 
sold  arranged  for  slotting  screw  heads  of  all  sizes  and  styles, 
a  hopper  feed  being  used  in  conjunction  with  it. 


PORTABLE  ELECTRIC  RADIAL  DRILL. 

In  the  acconii)anying  cut  a  new  portable  tool  made  by  the 
Hisey-Wq]f  Machine  Co.,  Cincinnati,  O.,  is  illustrated.  This 
tool  Is  termed  by  Its  makers  the  Hisey  portable  electric  Scotch 
radial  drill,  of  2-inch  capacity.  These  drills  are  also  made  in 
two  smaller  sizes  of  %-lnch  and  IVi-inch  capacity,  respec- 
tively. These  drills  are  self-contained,  and  are  portable  In 
the  full  sense  of  the  word,  being  of  a  comparatively  small 
size.     The  range  of  work  that  can  be  done  on  these  machines 


is,  within  their  capacity,  as  complete  as  that  of  the  large  size 
types  of  stationary  radial  drills,  but  on  account  of  their 
small  weight,  the  machines  can  be  taken  to  any  part  of  the 
sliop,  or  outside  of  the  works,  without  trouble,  one  man  being 
able  to  easily  handle  a  machine  of  this  size.  These  drills  are 
electrically  driven,  and  are  made  for  either  direct  or  alternat- 
ing current.  The  motor  has  two  speeds,  controlled  by  a  thumb 
lever  at  the  lower  end.  The  driving  power  is  obtained  from 
an  ordinary  lamp  socket.  This  permits  the  drill  to  be  used 
anywhere  within  the  machine  shop. 

The  2-inch  capacity  drill,  wliich  is  the  one  illustrated,  has  a 
12-lnch   feed  through  the   hand-wheel   shown   at  the  left,  and 


A  Small  Portable  Drill  of  the  Radial  Type. 

is  arranged  for  quick  return  by  hand.  It  can  drill  at  a  radius 
of  24  inches,  at  any  place  in  the  horizontal  plane,  and  at  any 
angle.  The  hand-wheel  and  the  worm  box  are  provided  with 
a  swivel  adjustment  so  that  the  tool  may  be  used  in  corners 
and  where  space  is  limited.  The  horizontal  column,  as  well 
as  the  vertical  arm,  is  made  of  hollow  steel  tubing,  and  the 
column  is  fitted  with  a  screw  to  raise  and  lower  the  motor 
and  drill  head,  as  shown.  The  bracket  on  the  horizontal  col- 
umn is  also  fitted  with  a  pinion  meshing  with  a  rack  on  the 
vertical  arm,  which  provides  the  radial  adjustment.  These 
attachments  permit  the  operator  to  adjust  the  drill  to  his 
work  very  quickly.  The  table  is  adjustable  and  detachable. 
As  may  be  judged  from  the  illustration  and  description,  the 
machine  is  thus  provided  with  possibilities  for  quick  adjust- 
ments in  all  respects,  and  will  therefore,  undoubtedly,  be 
found  a  very  useful  tool  wherever  a  small  portable  drill  is 
required. 


POWER  HACK-SAW  GIVING  RELIEF  ON  THE 
RETURN  STROKE. 

The  Racine  Gas  Engine  Co.  of  Racine,  Wis.,  Is  building  a 
power  hack-saw  which  has  mechanism  designed  to  raise  the 
blade  of  the  saw  on  the  return  stroke.  This  operates  without 
interfering  with  the  feeding  mechanism.  The  builders  state 
that  it  gives  surprising  results  In  the  way  of  length  of  life 
of  the  blades,  rapidity  of  cutting,  and  accuracy  of  the  cut. 
Fig.  1  shows  the  general  appearance  of  the  machine;  the  line 
cut.  Fig.  2,  will  serve  to  explain  the  action  quite  clearly. 

A  Is  the  guide  on  whicli  the  saw  frame  travels,  whil(>  « 
is  a  weight  adjustable  on  the  bar  on  which  it  Is  mounted  tor 
the  degree  of  feed  desired.  The  saw  frame  Is  reciprocated  by 
a  crank  in  the  usual  fashion.  The  crank  is  mounted  directly 
on  the  driving  pulley  shaft,  the  pulley  being  large  enough  In 
diameter  so  that  no  gearing  Is  required.     Fastened  to  guide  .1, 
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which  is  pivoted  around  the  driving  sliaft.  is  a  sector  C, 
curved  to  the  arc  of  a  circle  with  the  same  center  as  the 
guide,  and  having  ratchet  teeth  on  its  concave  surface.  On  the 
driving  shaft  is  a  cam  D,  half  of  the  periphery  of  which  has  a 
somewhat  greater  diameter  than  the  other  half.  This  oper- 
ates a  roll  on  lever  E  in  such  a  way  that  the  latter  is  raised 
at  the  beginning  of  the  return  stroke  and  lowered  at  the 
beginning  of  the  cutting  stroke.  The  outer  end  of  lever  E 
carries  a  dog  F,  engaging  the  teeth  in  sector  C.  When  this 
lever  with  the  dog  is  raised  as  the  cutting  stroke  is  com- 
pleted, the  sector  is  raised  with  it,  and  the  saw  returns  free 


Fig.  1.    Baclne  Automatic  Relieviner  Povper  Hack-sa^r. 

of  the  work,  not  dragging  as  is  the  usual  case.  At  the  6nd 
of  the  backward  stroke,  as  the  saw  is  about  to  return,  cam  D 
allows  lever  E  to  drop  again,  and  the  saw  is  again  lowered  in 
contact  with  the  work.  The  long  bent  tail  of  the  dog  F,  when 
it  is  lowered,  rests  on  the  head  of  screw  G,  and  is  by  it 
thrown  out  of  contact  with  sector  C,  leaving  the  saw  thus 
entirely  free  to  be  acted  on  by  the  feeding  weight  B. 

Lever  H.  operating  a  clutch,  is  connected  with  the  slide  in 
which   screw    G    is    held    in    such    a    way    that    the   latter   is 


^  Maohimry,_S.T. 
Flff.  2.    The  Mechanism  of  the  Racine  Power  Hack-saw. 

moved  out  of  contact  with  the  tail  of  the  dog  when  the 
machine  is  stopped.  This  allows  the  saw  to  be  raised 
and  held  in  any  position  when  it  is  not  in  operation,  mak- 
ing it  convenient  for  inserting  work  or  taking  measure- 
ments, etc.  A  stop  is  provided  for  depth  of  cut  in  cases 
where  it  is  not  desired  to  cut  clear  through  the  piece.  The 
clutch  Is  connected  with  an  automatic  stop  arrangement 
which  throws  out  the  power  connection  when  the  work  has 
been  cut  through.  Provision  is  made  for  using  either  10-inch 
or  14-inch   blades,   depending  on   the   size   of  the  work,   thus 


allowing  the  full  length  of  the  blade  to  be  used  in  any  case. 

This  machine  was  the  result  of  the  necessities  of  its  build- 
ers, who  had  large  quantities  of  crucible  machinery  steel  tO' 
saw.  They  experienced  great  difficulty  in  doing  this,  owing  to 
the  fact  that  the  saw  would  become  so  dull  before  the  cut 
was  completed  that  it  would  run  out  of  true  from  %  to  % 
inch,  and  sometimes  would  not  go  clear  through  without 
breaking  the  blade,  thus  wasting  time  and  material,  besides 
the  extra  facing  required  in  the  lathe.    After  the  lifting  device 


Fig.  3.    A  Sample  of  the  Fine  Work  of  which  the  Machine  is  Capable. 

was  applied,  there  was  no  trouble  on  the  same  work  in  taking 
six  cuts  with  one  blade,  these  being  so  nearly  square  that  the 
stock  was  cut  to  within  1/16  inch  of  finished  length.  As  an 
example  of  the  excellent  work  of  which  the  saw  is  capable, 
we  show  in  Fig.  3  a  reproduction  of  a  photograph  of  a  section 
of  crucible  steel  in  which  a  cut  has  been  taken  separating  a 
piece  of  only  about  0.040  inch  thickness,  there  being  a  vari- 
ation of  less  than  0.010  inch  over  the  whole  area  of  the  cut. 


SHEPARD  ELECTRIC  HOIST. 

The  electric  hoist  shown  in  two  forms  in  the  two  accom- 
panying half-tones  has  been  designed  after  careful  reference 
to  operative  requirements  of  such  mechanisms,  and  it  is 
believed  by  its  builder  (the  General  Pneumatic  Tool  Co., 
Montour  Falls,  N.  Y.)  to  fill  these  requirements  very  nearly. 
Perhaps  the  appliance  can  best  be  described  by  taking  up 
these  requirements  in  turn,  and  explaining  how  the  design, 
in  each  case,  has  been  made  to  conform  to  them. 

One  of  the  features  of  this  hoist,  plainly  in  evidence  in 
Fig.  1,  is  its  compactness.  This  has  not  been  considered  as  a 
primary  virtue,  and  nothing  in  the  way  of  accessibility  and 
strength  has  been  sacrificed  to  obtain  it.  It  will  be  seen, 
hrfwever,  that  the  mechanism  has  been  enclosed  in  an  unusu- 
ally small  casing  or  framework.  The  ruggedness  of  construc- 
tion necessary  for  a  machine  to  be  used  largely  by  unskilled 
workmen  has  been  carefully  looked  out  for,  also,  all  its 
load  sustaining  parts  being  of  unusual  strength.  With  the 
simple  design  chosen,  this  has  been  found  possible  without 
exceeding  the  dimensions  or  weight  of  other  hoists  of  equal 
rated  capacity. 

Interchangeability  has  been  carefully  provided  for.  Not 
only  is  the  hoist  built  on  a  plan  which  makes  it  possible  to 
replace  repair  parts  without  fitting,  but  parts  made  for  these 
hoists  will  interchange  with  corresponding  parts  in  traveling 
cranes  built  by  the  same  makers  as  well.  This  plan  results 
in  greater  economy  of  manufacture  also,  and  makes  it  pos- 
sible to  furnish  at  current  prices  a  much  better  hoist  than 
would  otherwise  he  possible.  The  hoists  themselves  may  be 
considered  as  interchangeable  parts  to  be  applied  indiscrim- 
inately as  simple  hoists,  or  as  parts  of  electric  cranes  and 
other  apparatus  of  a  similar  nature.  As  all  these  machines 
of  the  same  capacity  will  interchange  perfectly,  very  few 
spare  parts  will  suffice  for  a  large  and  varied  equipment. 
This  interchangeability  extends  to  the  pneumatic  form  of  the 
hoist  as  well,  which  is  identical  with  the  electric  form  In 
many  of  the  mechanical  features  of  its  design,  and  so  may 
be  interchanged  with  it  in  any  given  case. 

Careful  attention  has  been  given  to  the  matter  of  accessi- 
bility, no  other  feature  of  the  design  having  been  allowed  to 
interfere  with  this  prime  requirement.  This  has  been  car- 
ried  out  to  the   extent   that  every  important  group  of  parts 


.laiuiiirv,    \WS. 


MACHIN'KRY. 


:!:!7 


Is  in'i'ossiblo  witlioiil  clistiirliiiiK  iiniehited  nu'chanlsni:  For 
iiisliiiue.  the  armature  can  lie  lemoved  willioiit  disturbing 
any  part  of  tlio  electrieal  conueetlous  except  the  armature 
leads,  and  requiring  the  removal  of  no  part  of  the  mechanism 
except  the  front  housing  o(  the  motor.  The  monkey  wrencli 
and  screw  driver  aTe  the  oniy  tools  needed  to  talve  the 
machine  apart  or  reasscmlile  it. 

In  the  design  of  this  tool  the  severe  use  to  which  It  Is 
IHiely  to  be  pMt,  and  the  lack  of  skill  in  the  workmen  who 
are  expected  to  use  it  have  reqiiired  that  adjustments  be 
entirely  done  away  with.  All  wearing  surfaces  are  made  to 
take  permanently  their  proper  position,  and  are  designed  with 
sufBcient  bearing  area  so  that  any  disturbances  due  to  natu- 
ral wear  will  not  affect  their  perfect  operation.  Any  atten- 
dant of  average  ability  or  les^  will  have  no  difficulty  in 
removing  or  replacing  parts  successfully  and  safely,  since 
no  delicate  adjustments  are  involved. 

Constant  and  thorougU  lubrication  is  necessary  in  any 
machine  of  this  kind,  no  matter  how  well  designed  and  made 
it  may  be.  Provision  is  taken  in  these  hoists  to  insure  the 
access  of  oil  to  all  running  parts,  even  when  proper  attention 
to  this  important  matter  is  not  given  by  the  operator  or 
attendant.  Every  part  of  the  hoist  will  be  properly  oiled 
when  three  conspicuous  oil  reservoirs  are  filled.  The  supply 
of  lubricant  contained  in  each  of  these  three  reservoirs  is 
sufficient  to  protect  the  machine  from  harm,  even  if  it  is  not 
replenished  for  a  long  period. 

An  important  Improvement  consists  in  providing  the  motor 
with  a  variable  speed  electric  control.  It  has  been  usually 
considered  that  this  is  not  necessary  with  series-wound  motors 
of  small  size,  but  experience  has  led  the  builders  to  believe 
that  the  sudden   turning  on   of  full  current   strength   into  a 


Flfif.  1.    The  Shepard  Electric  Hoist. 

hoist  motor  results  in  unnecessary  strain  on  the  shafts,  gears 
and  hoisting  ro))e,  and  when  long  continued,  results  in  serious 
deterioration  in  the  motor  as  well.  On  opening  the  circuit 
under  full  voltage  and  current  strength,  there  is  also  the 
serious  damage  to  the  controller  contacts  to  reckon  with. 
The  controller  used  with  these  hoists  provides  an  unusual 
number  of  contact  steps — 14  on  the  smallest  size,  and  18  In 
those  of  larger  capacity.  It  Is  proven  In  practice  that  this 
Improvement  results  In  a  great  decrease  in  the  amount  of 
care  necessary  to  mainliiin  Ihe  electrical  featuresof  llio  hoist 
tu  good  condition. 


As  intimated  in  the  paragraph  devoted  to  the  matter  ot 
interchangeability.  these  devices  may  be  applied  in  a  number 
of  different  ways,  using  the  proper  structure  or  holding 
mechanism  for  the  work  in  hand.  In  Fig.  1  is  shown  the 
simplest  form  ol'  I  he  hoist,  arranged  to  be  sup|)orted  by  a 
single  1-beani,  and  to  be  traversed  by  hand.  The  controller 
In  this  case  is  mounted  on  the  farther  side  of  the  hoisting 
drum,  and  is  operated  from  the  floor  by  pull  ropes.  An  auto- 
matic  stop   is  provided  to  prevent  over-winding.      In   Fig.   2 


Fig.  2.    The  Shepard  Hoist  arranged  with  Self-traTersiDGr  TroUey  and 
Operator's  Cab. 

the  device  is  shown  applied  to  a  trolley  suspended  from  an 
I-beam  as  before,  but  with  a  second  motor  for  power  traverse, 
and  a  suspended  operator's  cab  carrying  the  controllers,  ojier- 
ated  in  this  case  directly  by  hand  levers.  The  equipment 
shown  in  the  latter  figure  is  in  use  in  the  works  of  the 
American  La  France  Fire  Engine  Co.  Of  course  this  hoist 
may  be  used  in  many  other  ways  besides  in  the  two  applica- 
tions shown. 


RATCHET  MONKEY-WRENCH. 

The  engraving  shows  a  wrench  of  new  and  unusual  con- 
struction which  combines  the  handlness  and  quick  adjustment 
of  the  monkey-wrench  with  the  ability  of  the  ratchet  wrench 
to  work  in  confined  quarters.  The  jaws  are  adjusted  to  the 
size  of  the  nut  or  sci'ew  head  by  a  knurled  thumb  nut  as  in 
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An  Adjustable  Ratchet  Wronoh. 

the  monkey-wrench.  As  may  be  seen,  the  head  containing 
these  jaws  is  pivoted  at  one  end  to  the  handle,  and  at  tlie 
other  to  a  link  connecting  with  a  stirrup  sliding  on  the  handle. 
It  may  be  used  as  a  monkey-wrench  with  the  jaws  in  the 
position  shown  if  there  Is  room  for  tlie  turning  movement  re- 
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Quired.  When  there  is  not  room  for  this,  the  nut  or  holt 
head  may  still  be  turned  by  successive  short  angular  move- 
ments of  the  handle.  The  stirrup  in  this  case  acts  as  a  ratchet, 
pushing  the  jaws  around  farther  and  farther  with  each  move- 
ment. The  head  of  the  wrench  can  also  be  turned  in  the 
same  way  at  any  convenient  angle,  to  get  it  into  odd  corners 
where  an  S-wrench  would  otherwise  be  necessary. 

This  tool  is  made  by  the  Simplex  Mfg.  Co.,  90  West  Street, 
New  York  City. 


LARGE  OPEN-BACK  SINGLE  PITMAN  GAP 
POWER  PRESS. 

The  machine  shown  herewith  was  designed  and  built  by 
the  Toledo  Machine  &  Tool  Co.  of  Toledo,  Ohio,  for  use  in 
one  of  the  United  States  Navy  Yards  for  trimming  hot  or  cold 
forgings.  It  is  also  intended  for  heavy  blanking  and  shearing, 
thus  making  a  tool  of  considerable  range  of  usefulness. 

As  shown,  the  frame  is  of  the  over-hanging  or  gap  pattern, 
with  provisions  for  using  the  rods  at  the  front  for  unusually 
hea\T  work  which  does  not  require  the  use  of  the  gap.  It  is 
powerfully  geared,  and  has  an  unusually  long  stroke  for  the 
main  ram  (7  inches),  adapting  it  to  the  trimming  of  forgings 


Press  for  Heavy  Trimming,  Blanking  and  Shearing. 

of  irregular  or  special  shapes.  An  outer  or  shearing  slide  is 
provided  on  the  left-hand  housing.  This  has  a  stroke  of 
3  inches,  and  is  capable  of  shearing,  hot,  3-inch  square  bars. 
The  clutch  gear  of  this  machine  is  62  inches  In  diameter 
ty  10  inches  face,  and  the  balance  wheel,  which  weighs  1,600 
pounds,  is  50  inches  in  diameter.  The  distance  between  the 
uprights  is  27  inches,  the  distance  from  the  bed  to  the  slide 
is  20  inches,  and  the  area  of  the  bed  is  41  inches  from  right 
to  left,  and  28  Inches  from  front  to  back.  The  distance  from 
the  center  of  the  slide  to  the  back  is  16 1^;  inches.  The  net 
shipping  weight  of  the  machine  is  35.000  pounds.  This  press 
is  the  largest  of  a  line  of  fifteen  sizes  designed  and  built  by 
the  makers. 


RIGHT-ANGLE  DRIVE  FOR  DILL  BLOTTER. 

The  T.  C.  Dill  Machine  Co.,  Kensington,  Philadelphia,  Pa., 
has  recently  built  a  number  of  Blotters  with  a  drive  at  right 
angles  to  the  axis  of  the  base.  This  arrangement,  which  is 
believed  to  be  new  in  slotter  construction,  has  been  found  to 
be  of  marked  advantage  in  allowing  the  tool  to  be  placed  in 
the  proper  relation  with  the  line-shaft  and  the  apparatus  for 


placing  and  removing  the  work.  This  is  especially  true  in  the 
case  of  shops  of  the  usual  construction  for  heavy  work,  hav- 
ing a  central  bay  served  by  a  traveling  crane,  with  side  bays 
provided  with  line  shafting,  running  lengthwise  of  the  shop. 
Under  these  conditions,  the  slotter  can  be  placed  with  the 
table  projecting  put  from  under  the  gallery  Into  the  space 
served  by  the  crane,  in  which  case  its  driving  shaft  will  be 
parallel  with  the  line-shaft  from  which  it  receives  its  power. 


UNDERWOOD  PNEUMATIC  PIPE  BENDING 

MACHINE. 
H.   B.   Underwood   &  Co.,   1024   Hamilton   St.,   Philadelphia, 
Pa.,   have   recently  added   to  their  list  of  tools   a  pneumatic 
pipe-bending  machine,  covering  the  range  required  in  the  ordi- 
nary work  of  the  locomotive  or  air  brake  repair  shop.     It  is 


A  Pneumatic  Machine  for  Bending  Pipe. 

pneumatically  operated,  and  will  bend  pipes  to  the  desired 
radius  without  the  filling  and  heating  required  for  hand-oper- 
ated machines.  It  will  make  a  right-angle  bend  in  a  2-inch 
pipe  in  two  minutes,  without  flattening  or  injuring  the  work 
in  any  way.  It  will  handle  pipe  from  y^  inch  up  to  2  inches 
in  diameter,  in  any  standard  radius  required  for  locomotive 
work.  Special  dies  for  special  radii  or  shapes  are  made  to 
order. 


COMBINATION  SINGLE  AND  DOUBLE  | 

DISK  GRINDER. 

The  machine  shown  herewith  is  a  combination  single  and 
double  disk  grinder  built  by  the  Gardner  Machine  Co.  of 
Beloit,  Wis.  It  consists  of  a  rigid  box  frame  provided  with 
ways  on  the  top  for  ^wo  spindle  heads,  of  which  the  one  at 
the  right  is  a  sliding  head  operated  by  hand  or  foot  lever, 
while  that  at  the  left  is  adjustable  through  a  range  of  8  inches. 


Gardner  Disk  Grinder  arranged  for  Single  and  Double  Surfacing. 

The  latter  head  also  carries  a  disk  at  each  end  of  the  spindle, 
the  outer  one  being  adapted  for  the  full  range  of  ordinary 
disk  grinder  work.  For  this  work  a  table  of  any  style  desired 
may  be  furnished,  the  one  shown  being  what  the  makers 
call  their  "universal  lever  feed  table,"  adapted  for  a  large 
variety  of  manufacturing  operations.  The  feeds  of  this  table 
are  provided  with  micrometer  stop  screws  on  all  movements. 
The  double  head  grinder  is  adapted  for  machining  rough 
pieces  having  equal  opposite  parallel  faces,  such  as  washers. 
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nuts,  bolt  heads,  etc.  The  wheels  are  covered  by  a  cast  iron 
hood  provided  with  a  sheet  steel  shield,  in  which  an  opening 
of  any  desired  size  may  be  cut  to  suit  the  work  being  oper- 
ated on.  When  an  exhauster  is  used,  this  hood  so  encloses 
tlie  niacliiue  that  the  operation  is  as  duslless  as  that  of  turn- 
ing or  milling.  As  may  be  seen,  the  worlc  is  supported  by  a 
narrow  table,  adjustable  on  ways  at  the  front  of  the  machine 
for  height  and  lateral  position.  This  table  projects  between 
the  two  disks  and  supports  the  work  when  the  disks  are 
pressed  against  It.  Micrometer  stop  screws  are  provided  for 
limiting  the  movement  of  the  heads  toward  each  other,  so 
that  the  work  may  be  finished  accurately  to  size.  In  work 
wliich  requires  both  the  hands  of  the  operator  for  holding  it, 
the  feeding  pressure  is  applied  by  the  foot  lever  shown,  a 
retracting  spring  being  provided  for  withdrawing,  the  movable 
head  when  pressure  is  removed,  while  a  back  stop  limits  its 
retracting  movement. 

The  spindles  of  this  machine  are  very  large,  and  are  driven 
by  8-inch  belts.  The  end  thrust  is  taken  on  large  hardened 
steel  collars  bearing  on  composite  babbitt  and  cast  iron  thrust 
surfaces.  Double  disks  of  any  size  up  to  20  inches,  and  an 
outside  dislv  up  to  23  inches  in  diameter,  may  be  used  if 
desired.  Chuclis  for  carrying  ring  emei'y  wheels  are  provided 
by  the  builder  if  the  purchaser  desired  to  use  these  on  cer- 
tain classes  of  work.  A  full  assortment  of  tools  and  e  .ulp- 
nient,  such  as  setting  up  press,  cement,  wrenches,  etc.,  are 
provided  with  the  machine. 


THE  BOWN  DRILL  PRESS  VISE. 

The  drill  press  vise,  shown  In  the  accompanying  cut,  has 
been  designed  with  the  object  of  overcoming  the  inconveni- 
ence of  hunting  for  straps,  clamping  bolts,  nuts,  etc.,  every 
time  a  piece  of  work  has  to  be  clamped  to  the  drill  press 
table.  A  great  deal  of  time  is  spent  unprofitably,  because 
of  lack  of  proper  provisions  for  holding  work  on  the  tables 
of  machines;  and,  although  it  is  diflficult  to  say  to  what  extent 
the  breakage  of  drills  is  due  to  improper  means  of  holding 
work,  it  is  probable  that  the  expense  incurred  in  this  respect 
cannot  be  lightly  considered.  With  a  drill  press  vise,  such 
as  is  shown  in  the  cut,  the  work  can  be  clamped  instantly. 
As  will  be  seen  from  the  illustration,  the  vise  is  also  pro- 
■vided  with  an  adjustable  strap,  containing  a   drill   bushing. 


A  DriU  Press  Viae  with  Locating  and  Jig  Basiling  Attacliments. 

and  with  adjustable  stops,  so  that  interchangeable  work  can 
be  drilled  in  the  vise  accurately.  The  saving  resulting  from 
this  use  of  the  vise  is  apparent,  as  the  expense  of  drill  jigs 
for  many  ordinary  Jobs  becomes  unnecessary.  In  cases  where 
a  drill  Jig  would  not  be  made,  then  a  great  deal  of  time  would 
have  to  be  spent  in  laying  out  each  piece  of  the  work  for 
drilling;  this  also  becomes  unnecessary  for  simple  duplicate 
drilling  when  the  vise  Is  used.  When  work  with  many  holes 
Is  to  be  drilled,  a  Jig  plate  can  be  placed  between  the  Jaws, 
and  this  Jig  plate,  covering  the  work,  can  contain  any  number 
of  holes  desired.  In  order  to  hold  taper  or  irregular  work 
rigidly,  one  jaw  Is  made  to  swivel.  Jaws  are  also  made  pro- 
vided with  vertical  grooves,  for  holding  round  pieces  In  a 
perpendicular  position  for  centering  or  drilling.  The  vise 
may,  of  course,  also  be  used  on  other  machines,  such  as 
planers,  shapers,  or  milling  machines. 

The  movable  Jaw  Is  instantly  adjusted  to  any  desired  open- 
ing, by  pressing  down  a  knob,  which  is  connected  with  the 
tool  steel  locking  bar.  By  giving  the  knob  a  slight  turn,  the 
bar  Is  held  down  until  tlje  jaw  is  moved  to  the  right  position. 
Turning  the  knob  back  again,  allows  the  locking  bar  to  spring 


liacU  into  tile  square  notches  milled  on  the  lower  side  of  the 
i-ods;  these  notches  are  plainly  shown  in  the  cut.  The  jaws 
are  made  of  tool  steel  and  hardened,  and  the  rods  are  also 
made  of  tool  steel  and  ground. 

The  width  of  the  jaws  is  01/2  Inches,  and  the  full  depth  to 
the  bottom,  3%  inches.  The  depth  to  the  rods  Is  1%  inch. 
The  regular  vise  can  be  opened  up  to  8  inches  between  the 
jaws,  but  longer  rods  are  made  to  order  so  that  openings  of 
any  width  can  be  obtained.  The  weight  of  the  vise  Is  33 
pounds.  It  is  made  by  the  Down  Machine  Co.,  Ltd.,  Battle 
Creek,  Mich. 


CORRECTION  TO  DESCRIPTION  OF  PLANER  CLAMP. 
An  error  was  made  in  our  description  of  the  J.  H.  Williams 
&  Co.'s  planer  clamp,  which  was  illustrated  In  the  December 
issue.  The  clamp  is  not  case-hardened  as  was  stated  therein, 
but  is  given  a  special  heat  treatment  which  toughens  and 
strengthens  the  forging,  making  it  better  suited  to  stand  the 
rough  usage  that  such  machine  tool  accessories  commonly  get. 


«     «     * 


Some  experiments  regarding  the  strength  of  cast  iron  beams 
have  recently  been  carried  out  at  the  Worcester  Polytechnic 
Institute,  and  the  data  obtained  during  these  Investigations 
are  given  in  the  November  issue  of  the  Journal  of  the  Wor- 
cester Polytechnic  Institute.  The  experiments  were  carried 
out  by  Messrs.  E.  A.  Adams,  C.  S.  Prary,  and  E.  H.  Fish,  of 
the  Polytechnic  Institute.  The  conclusions  arrived  at  are  very 
interesting,  more  particularly  so  as  they  do  not  fully  agree 
with  the  conrimonly  accepted  ideas  that  a  much  higher  stress 
should  be  permitted  in  cast  iron  beS,ms  on  the  compression 
side  than  on  the  tension  side.  It  will  be  recollected  that  in 
our  November  issue  we  published  an  abstract  from  a  paper 
on  physical  characteristics  of  cast  iron,  in  which  this  ques- 
tion was  referred  to  in  connection  with  the  design  of  shear 
or  punch  frames  of  the  open  jaw  or  gap  type,  in  which  It  was 
stated  that  the  breakages  on  the  tension  side  were  often  caused 
by  comparatively  too  little  metal  being  deposited  on  the  com- 
pression side.  While  the  report  of  the  tests  at  the  Worcester 
Polytechnic  Institute  concludes  with  the  statement  that  it  is 
difficult  to  arrive  at  a  definite  conclusion  of  the  tests  made, 
it  is  added  that  it  appears  to  be  correct  to  design  beams  on 
the  assumption  that  the  strength  of  the  material  is  the  same 
in  tension  as  in  compression.  A  design  made  in  this  way  would 
seem  to  be  wasteful  of  material  on  the  compression  side,  but 
it  is  said  if  the  indications  from  these  experiments  are  cor- 
rect, then  a  smaller  factor  of  safety  might  be  used  than  has 
previously  been  the  custom.  The  investigators  sum  up  this 
conclusion,  however,  with  the  statement  that  what  has  been 
found  from  the  present  experiments  can  be  taken  only  as  an 
indication,  and  that  tests  on  a  still  wider  range  of  cross  sec- 
tions and  sizes  would  be  necessary  before  they  would  consider 
that  this  statement  could  be  accepted  as  an  actual  fact.  It 
will  be  understood,  of  course,  that,  while  in  designing  a  beam 
to  carry  a  load  the  design  would  be  based  on  the  same  strength 
of  material  for  tension  as  for  compression,  that  should  not  be 
construed  to  mean  that  cast  iron  when  subjected  simply  to 
stress  or  simply  to  compression  has  got  the  same  strength  in 
both  cases.  Of  course  the  well-known  relation  between  cast 
iron's  tensile  and  compressive  strength,  each  considered  by  it- 
self, which  was  thoroughly  investigated  over  a  century  ago.  Is 
as  true  to-day  as  ever. 

«    •    « 

An  item  In  the  Daily  Telegraph,  London,  mentions  that 
lately  about  0.1  ounce  of  radium  was  produced  at  the  Uni- 
versity laboratoi-y  at  Vienna.  Small  as  this  quantity  is,  it  Is 
claimed  to  be  the  gi-eatest  yet  produced,  and  to  obtain  It,  ten 
Ions  of  uranium  pitchblende  had  to  be  used.  The  process  of 
obtaining  this  amount  of  radium  cost  $10,000.  Important 
experiments  will  now  be  begun  at  Vienna  to  ascertain  whether 
the  theory  of  Sir  William  Ramsay,  that  radium  can  be  con- 
verted Into  other  elements,  especially  into  helium  and  lithium, 
be  correct  or  not.  It  is  also  mentioned  that  the  Vienna  Acad- 
emy of  Science,  in  recognition  of  the  great  services  rendered 
by  the  English  scientist  in  connection  with  radium  discoveries, 
will  lend  him  a  Ci-actlon  of  this  one-tenth  of  an  ounce  for  the 
purpose  of  experiments. 
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INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  TRADE  TOPICS. 

Though  the  aggregate  of  British  trade  keeps  up  wonderfully, 
signs  are  not  wanting  that  considerable  caution  will,  in  many 
instances,  be  needed  as  regards  future  productive  policies. 
German  producers  of  iron  and  steel  in  various  forms  are  not 
so  well  engaged  as  for  some  time  past,  and  doubt  as  to  the 
future  action  of  the  Continental  and  American  syndicates 
tends  to  restrict  British  trade  movements.  The  high  bank 
rate,  largely  due  to  the  drain  of  gold  on  account  of  American 
financial  troubles,  also  considerably  hinders  current  enter- 
prise. 

Trade  Disputes  and  Labor  Questions. 

The  threatened  railway  trouble  has  been  obviated,  largely 
through  the  tact  and  administrative  ability  displayed  by  Mr. 
Lloyd  George,  president  of  the  Board  of  Trade.  The  agree- 
ment reached  holds  good  for  at  least  six  years.  Committees 
of  various  grades  of  railway  men  will  confer  with  the  local 
railway  companies'  officials  with  respect  to  any  grievances.  If 
the  matter  is  not  settled  to  the  satisfaction  of  the  men,  the 
directors  of  the  companies  may  be  negotiated  with.  Failing 
a  settlement,  the  matter  is  to  be  placed  before  a  Conciliation 
Board  composed  of  equal  numbers  of  representatives  of  the 
companies  and  the  men,  the  men's  trades  union  officials  being 
eligible  as  members  of  the  board;  and  an  arbitrator  appointed 
by  the  Speaker  of  the  House  of  Commons  or  the  Master  of 
the  Rolls,  or  both,  will  give  the  final  decision,  which  will  be 
binding  on  both  parties.  Though  deprecated  by  extreme  trade 
unionists,  the  settlement  arrived  at  is  generally  approved  as 
admitting  the  principle  of  trades  union  recognition,  with  a 
minimum  of  interference  with  the  internal  discipline  of  the 

railways. 

Ship  Building  and  Naval  Topics. 

Shipbuilding  returns  show  a  continued  decline,  both  on  the 
northeast  coast  and  on  the  Clyde,  new  orders  comparing  very 
unfavorably  with  the  corresponding  period  of  last  year.  The 
rapid  completion  and  fine  trial  records  of  the  Mauretania 
are  naturally  very  gratifying  to  the  Northeastern  district,  its 
constructional  facilities  being  thus  proved  second  to  none.  In 
naval  circles  current  matters  of  interest  include  the  launch 
of  the  Cyclops,  now  being  fitted  at  Portsmouth.  The  vessel 
will  be  the  most  powerful  and  completely  equipped  repair 
ship  afloat.  The  lifting  shears  fitted  on  board  will  be  capable 
of  lifting  a  torpedo  boat  completely  out  of  the  water.  The 
naval  dockyard  extensions  at  Devonport  are  of  an  important 
character.  The  new  crane  will  lift  160  tons  at  a  radius  of 
95  feet,  SO  tons  at  115  feet,  and  30  tons  at  128  feet,  and  is 
understood  to  be  the  largest  of  its  class  yet  installed.  Satis- 
factory progress  is  being  made  with  the  piecing  up  of  the 
Siievic,  and  it  would  appear,  as  a  consequence  of  precautions 
taken,  that  the  vessel  will  be  more  seaworthy  than  when  new. 
General  Progress  ot  British  Industries. 

During  the  last  few  years  British  manufacturers  have,  in 
the  face  of  international  competition,  done  so  well  generally, 
in  consequence  of  adoption  of  meritorious  foreign  methods  or 
machinery,  that  there  is  some  little  danger  of  a  return  of  the 
self-satisfied  condition  which  preceded  the  temporary  setback 
experienced  in  some  branches  about  ten  years  ago.  Mr.  Joseph 
Adamson,  president  of  the  Manchester  Association  of  Engi- 
neers, in  his  presidential  address,  drew  attention  to  the  Impor- 
tance' of  the  Manchester  district  retaining,  or  regaining,  its 
previous  reputation  as  a  center  of  Industrial  research  and 
pioneer  work.  It  is  only  necessary  to  mention  such  names  as 
Crompton,  Arkwrlght,  Roberts,  Nasmyth,  Whitworth,  Bodmer, 
Fairbarn,  Daniel  Adamson,  Joule.  Dalton,  etc.,  to  Indicate  the 
type  of  men  who  initiated  the  characteristic  productions  and 
influence  o£  Manchester  engineering,  and  the  task  which 
awaits  their  industrial  successors.  Mr.  Adamson  was  of  the 
opinion  that  standardization  of  designs,  products,  and  meth- 
ods, had  gone  far  enough  for  a  while,  and  that  more  attention 
should  be  paid  to  original  work  than  has  been  the  case  for 
some  time.  Curiously  enough,  similar  advice  has  recently 
been  proffered  to  American  manufacturers  and  engineers. 

The  utilization  of  what  has  often  been  considered  waste 
heat  or  gases  from  blast  furnaces,  etc.,  is  being  much  more 


systematically  carried  out  than  formerly.  The  latest  proposi- 
tion, likely  to  be  carried  into  effect,  is  to  employ  the  waste 
heat  from  coke  ovens  for  the  production  of  electric  current, 
the  plant  being  run  by  special  power  companies,  who  will 
purchase  the  gases  from  the  coke  oven  proprietors  and  sell 
the  current.  In  some  instances  the  same  procedure  will  be 
followed  in  the  case  of  blast  furnace  gases. 

Touching  on  South  America  and  neighboring  machinery 
business,  it  is  of  interest  to  note  the  obtaining  by  Mirrlees, 
Watson  &  Co.,  of  Glasgow,  of  a  large  contract  for  the  machin- 
ery of  a  sugar  factory  at  Porto  Rico,  the  order,  which  amounts 
to  about  .$.350,000,  being  obtained  against  considerable  inter- 
national competition. 

Automobile  Industry. 
The  outstanding  feature  at  the  motor  car  exhibition  at 
Olympia  is  the  strong  position  of  British  makers,  who  appear 
to  have  quite  made  up  the  considerable  leeway  which  divided 
them  from  their  Continental  competitors  a  few  years  back. 
The  greatest  successes  of  the  Continentals  have  been  repre- 
sented by  the  cars  constructed  practically  regardless  of 
expense,  but  in  consequence  of  the  bad  summer  and  overpro- 
duction, the  firms  building  these  cars  are  not  so  well  placed 
as  the  British  builders  mostly  are,  who.  while  offering  the 
expensive  styles,  have  also  planned  to  easily  change,  if  neces- 
sary, to  the  manufacture  of  moderate,  or  even  comparatively 
low-priced,  cars,  and  in  fact  the  latter  are  now  being  made  a 
leading  line  by  several  makers.  While  special  tools  for 
manufacturing  the  parts  of  motor-car  mechanism  have  been 
designed  and  largely  sold,  the  needs  of  repairers  and  small 
makers  are  receiving  a  fair  share  of  attention.  As  was  the 
case  a  few  years  ago  in  the  cycle  trade,  small  makers  can 
often  produce  a  small  or  medium  priced  car  of  a  quality  to 
compare  favorably  with  the  product  of  the  large  concerns,  and 
at  a  distinctly  lower  price. 

Machine  Tools. 

A  lathe  of  9-inch  swing,  adapted  for  repair  and  amateur 
workshops,  is  being  built  by  King  &  Co.,  Armley,  Leeds.  In 
addition  to  turning  and  boring  work,  it  is  easily  adaptable  for 
many  milling  jobs.  The  main  variations  from  ordinary  lathe 
design  are  in  the  saddle  and  tail-stock.  The  saddle  slides 
on  a  pair  of  Vs.  cast  on  the  front  face  of  a  strong  bed.  and 
carries  a  vertical  pocket,  the  bore  of  which  corresponds  to  the 
bore  of  the  tail-stock  barrel.  Cast  onto  the  under  side  of  the 
compound  slide-rest  is  a  shank  which  is  turned  to  fit  both  the 
saddle  pocket  and  the  tail-stock  barrel,  a  nut  in  the  end  of 
the  shank  being  made  to  engage  with  the  screw  in  both  bar- 
rels and  saddle  pocket.  The  change  from  a  lathe  to  a  milling 
machine  is  easily  effected  by  taking  out  the  spindle  from  the 
tail-stock,  and  then  taking  the  compound  rest  out  of  the  sad- 
dle pocket  and  putting  it  into  the  tail-stock  barrel.  The  top 
slide  of  the  compound  rest  consists  of  a  table  8x5  inches, 
provided  with  two  T-slots  on  which  to  secure  tools  and  jigs 
when  used  as  a  lathe,  and  jigs  and  work  when  used  as  a 
milling  machine.  The  table  has  a  traverse  of  10  inches,  and 
a  cross  traverse  of  5  inches.  Within  the  limits  of  these  tra- 
verses objects  can  be  milled  with  practically  the  same  facility 
as  on  an  ordinary  milling  machine.  Spur  wheels  up  to  10^ 
inches  diameter  by  IV^  inch  face  can  be  cut,  or  greater  widths 
up  to  7  inches  diameter.  Attachments  are  in  preparation 
for  converting  the  lathe  into  a  shaping  and  boring  inachine. 
Though,  as  a  rule,  machine  tools  of  too  comprehensive  a  range 
are  not  desirable,  a  tool  as  described  can  be  profitably  used  in 
many  cases.  We  may  add  that  the  machine,  as  described,  is 
listed  at  $150  when  arranged  on  a  4-foot  bed.  At  one  time 
the  small  upright  and  sensitive  drill  presses  were  almost  an 
impregnable  line  with  certain  American  makers.  Though  a 
good  many  of  the  best  makes  from  the  States  are  still  sold, 
several  makers  over  here  find  that  they  can  make  them  with 
profit.  In  fact,  one  firm — Jones,  Pollard  &  Shipman — almost 
confine  themselves  to  upright  and  sensitive  drills,  and.  finding 
their  works  accommodation  altogether  too  cramped,  are  now 
building  a  large  new  works  at  Leicester,  adjoining  their  old 
premises.  With  the  additional  equipment  to  be  installed,  the 
firm  will  be  placed  in  an  exceptionally  good  position  tor  profit- 
able manufacture  and  rapid  output.  James  Vose. 

Manchester,  England,  Dec.  5,  1907. 
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DIAGRAM  FOR  FINDING  SPIRAL  GEAR  CUTTER  NUMBERS. 


Angfe  of  Teef/i  tvif/i  Amis  of  dean 
S        10        IS       20       2S       30      3S       ■ao       'fS      '  so       iS 


eo       66        7l>        'S      so 


7/7e  cuffer  used  in  mi  i/ing  spira/ gears  /s 
a  standard  spi/r  gear  cuffer,  f/ieon/y  di^re/Tce 
being  fhaf  f/ie  number  of  ff?e  coffer  used 
to  cutasp/ra/  gear  /s  nof  necessar!  ft/  //le 
same  as  ffiaf  used  fo  cufaspurgearoff/te 
same  number  offeefft.  ffie  angle  of  ffje 
teeffi  of  a  spiral  gear  rv/ffi  ifs  ar/'s  affecfs 
Ihe  fooffi  form,  and  tberefore,  ff?e  number 
offfre  cuffer. 

The  selecf/on  of  the  cuffer  is  f/'jredii/ffie 
formula  gii^en  in  the  lotver  r/ghf-f7and  cor- 
ner of  fhe  diagram.  The  delimifingcuri'es 
thereon  yyere  plotfed  by  fhe  formula,  ff>e 
area  belvyeen  the  curt'es  being  fhe  f/'efdof 
infersecfion  of  fhe  comb/naf/ons  ofongfes 
and  numbers  of  feefh  cohered  fii/  eacf7 
designafed  cuffer  number. 

For  example,  suppose  ffye  angfe  of  fhe 
feefh  of  a  gear  is  37  degrees  /yifhifs  axis, 
and  fhe  number  of  feefh  is  -43.      Thepoinf 
A,  af  ^yhich  fhe  horizonfaf  fine  Crepresenf- 
ing  fhe  foofh  number),  and  fhe  ferficalfine 
(irepresenfing  fhe  angfe)  infersecf,  faffs 
wifhin  fhe  area  mar /red  '  Cuffer  f/o.  2 
Therefore,  a  A/o.  Z  cuffer  is  required  focuf 
a  48- foofh  spiral  gear  haf/'ng  fhe  fseff/af 
an  angle  of  37  degrees  ivifh  ifs  axis. 
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CLAUDE  E,  HOLOATE." 


I 


C.  E.  Holgate. 


T  has  beiMi  said  that  one  of  tlie 

^^M^^^^^  I       most    ini|)oi'latit    fiiiu'tious    of 

^^^^^1^^^  the    goveninu'iit    is    the    crea- 

j              ^^B  """  "'^  money  and  Us  distribution. 

[-,,   ^nJ^M  Money  itself  is  the  most  important 

"^^^^B  instrument    of    civilization    in    oon- 

■^        ^^  Iributing    to    human    comfort    anil 

^^^■1^  enjoyment.     With    pieces    of    paper 

.    j^^^P^  l)earins  the  seal  of  the  Treasury  of 

^A  ^^^^^^^  the   United   States,   the   holder   can 

^^^^^f^jff^^^f         necessity  or  luxury  jiroduced  in  the 
^^^^^Qfl^F  world.      Without    this    contrivance 

^^IdPI^^  called    money,    he    would    be    com- 

pelled to  live  within  very  narrow 
limitations,  and  his  conveniences 
and  comforts  would  be  but  little 
better  than  those  of  a  savage.  It  is 
not  the  province  of  this  iiaper  to  discuss  the  money  question, 
nor  to  volunteer  individual  opinions  as  to  the  prospective 
future  policy  of  the  United  States  with  reference  to  its  money, 
but  it  is  proper 
to  say  that  the 
tendency  of  mod- 
ern thought  and 
civilization  is  to 
regard  the  issue 
of  all  kinds  of 
money  as  dis- 
tinctly a  national 
function,  to  be  ex- 
ercised only  by 
that  sovereign 
power  whose 
mandates  a  n  d 
prerogatives  con- 
stitute the  su- 
p  r  e  m  e  law  of 
the  land.  There- 
fore, a  word  or 
two  in  these 
times  of  financial 
stringency,  con- 
cerning the  ma- 
chinery and  the 
manner  of  pro- 
ducing our  na- 
tional currency,  may  prove  of  interest. 

In  a  general  way,  most  every  one  knows  that  our  so-called 
paper  money  is  made  at  the  Bureau  of  Engraving  and  Print- 
ing, at  Washington,  but  it  is  safe  to  say  that  very  few  outside 
of  those  directly  connected  with  the  industry,  know  that 
practically  all  of  the  important  macliines  used  in  bank-note 
engraving,  not  only  in  the  United  States,  but  all  over  the 
civilized  world,  are  supplied  by  less  than  half  a  dozen  con- 
cerns in  Newark,  N.  .J. 

Thei  office  of  the  Bureau  of  Engraving  and  Printing  is  to 
design,  engrave,  and  print  all  the  obligations  of  the  govern- 
ment of  the  United  States,  including  the  interest-bearing 
bonds,  the  treasury  notes,  the  national  Ijank-notes,  and  the 
gold  and  silver  certificates;  also  to  design,  engrave  and  pritit 
the  customs  and  internal  revenue  stamps,  postage  stamps,  and 
checks  and  drafts  used  in  the  different  dei)ar(nients  of  the 
government. 

Until  rci-i'Mt  years,  the  |)()slage  slamiJS  were  pi-iiited  by 
private  bank-note  conifiauies,  who  were  the  lowest  bidders  in 
competition  with  the  Bureau  of  Engraving  and  Printing. 
The  Secretary  of  the  Treasury  selects  the  subjects  which  aj)- 
pear  on  the  face  of  the  government  money  and  securities. 
The  portraits  only  of  dei)arted  citizens  who  have  won  dlstinc- 
•.\(ldrcsB:     IC.  I    WiislilnKl"ri~SI.,    Nowiirk,   N.  J. 


tion  are  used,  hiving  subjects  are  not  repioduced  in  the 
d(>sign.  The  designs  are  made  under  the  supervision  of  the 
Chief  of  the  Engravers'  Division  of  the  Bureau,  and  all  are 
subject  to  the  approval  of  the  Secretary  of  the  Treasury. 

The  designs  on  the  government  money  are  engraved  on 
steel  dies.  The  complete  design  for  the  engraving  having 
lieen  selected,  a  corps  of  engravers  begins  work  on  the  differ- 
ent parts  of  the  design.  One  engraver  may  work  upon  the 
portrait,  one  n))on  the  lettering,  and  others  upon  (he  ornate 
work.  The  engraving  of  an  entire  design  is  never  entrusted 
to  a  single  person,  and  the  whole  design  is  never  made  upon 
a  single  plate,  but  in  sections.  When  the  engraving  on  the 
different  sections  is  completed,  the  dies  are  hardened  and  tem- 
pered. Sectional  rolls,  of  soft  steel,  are  then  passed  over  the 
hardened  dies  by  pressure,  and  the  design  is  transferred  in 
relief  to  the  roll.  Each  sectional  roll  bears  a  part  of  the 
complete  design.  The  whole  design  is  then  transferred  to 
one  piece  of  steel  called  the  bed-piece,  from  which  a  complete 
roll  is  made.  The  finished  roll  is  then  tempered  and  hard- 
ened, and  four  notes  are  transferred  to  each  plate.  This 
plate    is   also   hardened,   and    is   then    ready   for   the    printer. 

Wheji  the  com- 
plete roll  and  the 
printing  plates 
are  worn  out,  re- 
currence is  had  to 
the  original  rolls, 
and  when  these 
lolls  are  unfit  for 
further  use,  the 
original  dies  are 
brought  into 
requisition  for  the 
production  of  new 
rolls  and  plates. 
Rolls  and  plates 
are  hardened  by 
the  cyanide  of  pot- 
ash process. 

The  paper  mon- 
ey of  the  United 
States,  when  It  is 
new  and  fresh 
from  the  press,  is 
the  finest  in  the 
w  o  r  1  d,  and  its 
l)roduction  is  the 
most  expensive.  The  paper  used  is  made  by  the  Crane 
Mills,  at  Dalton,  Mass.,  expressly  for  the  Bureau  of 
Engraving  and  Printing,  and  directly  under  its  supervision. 
It  is  composed  of  fine  linen  and  silk,  and  a  collection  of  silk 
fibers  run  lengthwise  through  the  sheets.  The  process  of-  its 
manufacture  is  known  only  to  the  manufacturers  and  the  offi- 
cers of  the  Bureau.  Heav.y  penalties  are  imposed  merely  for 
the  act  of  having  the  unprintcd  paper  in  possession.  The 
commercial  bank-note  companies  have  the  government's  sanc- 
tion to  use  a  security  paper,  also  made  by  the  Crane  Mills,  in 
which  planchettes  or  small  pieces  of  silken  fiber  are  inter- 
woven in  the  texture  of  the  paper  during  manufacture,  but 
they  are  not  permitted  to  use  the  kind  employed  by  the  gov- 
ernment in  the  making  of  money. 

All  of  the  engraving  on  the  plates  used  is  luind  work,  with 
the  exception  of  tlie  fine  scroll  or  lace  work,  which  is  done 
l)y  a  triumph  of  nu'chanical  ingenuity  known  as  the  geometric 
lathe,  and  a  cycloid  ruling  machine  for  the  straight  work. 
Most  of  the  engraving  on  the  back  of  the  different  denomina- 
tions of  paper  money  is  the  work  of  the  geouietric  lathe.  As 
thrse  machines  cost  oVer  $5,000,  and  as  It  requires  an  expert 
mathematician  to  operate  them,  it  will  readily  be  seen  that 
the  work  of  the  counterfeiter  is  mucii  embarrassed  by  its 
oi»ratlon. 


Fig.  1.    Bureau  of  Engraving  and  Printing, where  the  Paper  Money  is  made— and  afterwards  destroyed. 
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Origin  of  the  Geometric  Lathe. 
The  first  geometric  lathe  was  invented  by  Charles  W.  Dick- 
inson, who  died  in  1900,  and  whose  business  is  now  carried 
on  by  his  son,  C.  W.  Dickinson,  Jr.,  at  Belleville,  a  suburb  of 
Newark.  Mr.  Dickinson,  the  senior,  was  employed  as  a  watch- 
case  maker,  and  became   interested  in  fine  machinery.     "En- 


and  the  lathe  was  sold  to  someone  else.  Three  years  after- 
ward this  man  was  one  of  a  gang  arrested  for  counterfeiting. 
This  gave  Mr.  Dickinson  an  idea  of  one  great  use  for  his 
lathe,  and  the  present  geometric  lathe,  to  which  improvements 
have  been  added  from  time  to  time,  is  the  result.  The  first 
one  was  used  upon  bank-note  plates  in  1S62.     Mr.  Dickinson 


Fig.  2.     Thomas  J.  Suniran,  Chief  of  the  Bureau  of  Engraving  and  Printing 


gine  turned" 
watch  cases  be- 
gan to  be  the 
style,  and  be 
made  his  first 
lathe  for  the  pur- 
pose of  decorat- 
ing a  watch  case. 
This  was  a  suc- 
cess, and  a  jeweler 
asked  him  to 
make  a  machine 
to  cut  a  die  which 
could  be  used  to 
decorate  an  oval 
silver  salver.  The 
salver  was  thirty- 
four"  inches  long, 
and  the  pattern 
was  to  follow  its 
general  form  in 
one  continuous 
figure  or  set  of 
interlaced  lines. 
This  necessitated 
new    motions    be- 


Fig.  3.    Cutting  Bills  Apart  by  Machine. 


n  Paper  Money  ready  to  be  destroyed. 


went  to  Washing- 
ton to  run"  the 
lathe  he  had  built 
for  the  govern- 
ment, and  stayed 
there  a  year  and 
a  half,  cutting 
new  combinations 
for  the  currency 
then  in  use,  until 
he  had  succeed- 
ed in  instructing 
someone  in  the  in- 
tricacies of  run- 
ning the  lathe. 
The  geo  metric 
lathe  complete  is 
one  of  the  finest 
pieces  of  machin- 
ery in  existence. 
It  is  constructed 
of  a  number  of 
superimposed  flat 
plates,  accurately 
hand  scraped  to 
surface  -plates. 


Fig.  5.    Numbering  Bills  at  the  Bureau  of  Engraving  and  Printing. 

ing  added  to  the  machine,  the  one  he  then  had  being 
arranged  for  circles  only.  Mr.  Dickinson  made  the  machine 
and  it  was  a  great  success.  Later  a  man  wanted  a  machine 
to  make  the  curved  combinations  on  bank-notes.  A  thousand 
dollars  was  deposited  as  a  guarantee,  and  the  machine  was 
made.  Notice  was  sent  to  the  individual  ordering  it  when 
it  ^was   completed.     Nothing   was  heard   from   him,   however, 


Fig.  6.    Machines  for  Gumming  Postage  Stamps. 

which  are  actuated  by  cams  and  gearing,  and  these  are  as 
near  perfection  as  it  is  possible  for  human  endeavor  to 
get  them.  It  requires  four  men.  about  five  months,  to 
build  one  of  these  lathes,  and  as  infinitesimal  accuracy 
is  required  in  laying  out  the  work  and  fitting  the  vari- 
ous movements  together,  only  the  most  skilled  mechanics. 
who  have  had  years  of  experience  In  building  this  class  of 
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iimi'lilnery,  iirc  oinployed  In  tho  work.  The  accuracy  required 
will  lie  appreciated  win  n  it  is  luiown  tliat  this  inacliine  will 
produce  lines  so  close  toRether  that  they  can  only  be  counted 
with  the  aid  of  a  microscope.  In  the  liner  (>ngraviug,  it  is 
possil)Ie  to  work  witliin  a  twelfth  of  one-thousandth  of  an 
inch.     The   lathe   produces  an   alinost   endless   combination   of 


Fig.  7.    Improved  Dickinson  Geometric  Lathe. 

geometric  figures,  by  means  of  combinations  of  gears,  cams 
and  eccentrics.  Over  twenty  million  different  patterns  have 
already  been  counted  off,  and  the  end  is  not  yet  reached.  In 
fact,  with  his  latest  improved  lathe.  Fig.  7,  Mr.  Dickinson 
claims  to  be  able  to  get  almost  any  movement  desired. 

At  the  corner  of  a  treasury  note,  the  figure  denoting  its 
denomination  rests  upon  an  ornate  design  in  the  shape  of  a 
heart,  trefoil,  a  hexagon,  an  oval  or 
some  other  design  composed  of  wave 
lines  finer  than  hairs.  Down  in  the  cor- 
ners you  will  find  the  words  "five," 
"two,"  or  the  letter  "V"  or  figure  "2" 
printed  upon  the  same  little  lacy  fig- 
ure made  up  of  the  finest  lines.  Turn 
the  bill  over  and  you  will  find  the  lacy 
figures  repeated  in  groups  or  borders, 
almost  entirely  covering  the  back.  Look 
at  the  little  green  band  around  a  box  of 
cigars  or  a  bag  of  tobacco,  nud  solhe- 
where  upon  it  appears  similar  combina- 
tions of  circles  and  wave  lines.  Every 
treasury  note,  every  revenue  stamp, 
postage  stamp,  bank  bill  or  bond  carries 
these  fine  lined  creations,  and  each  of 
a  different  combination  so  as  to  make 
it  difficult  to  counterfeit.  In  fact  the 
design  in  each  corner  of  the  face  of 
every  bill  is  different,  thus  multiplying 
the  difficulty.  The  die  to  be  engraved 
is  clamped  to  the  top  platen  or  chuck 
of  the  lathe.  The  hardened  steel  cut- 
ting tool — sometimes  pointed  with  a 
diamond— is  fastened  in  a  stationary  po- 
sition on  (he  cross-beam  shown  at  the 
top  of  the  lathe.     The   working  of  the 

lathe  is  like  fairy  fingers.  There  is  no  noise— only  a  slow 
movement  or  series  of  movements  of  the  |)laten  holding  the 
die.  The  die  follows  the  directions  necessary  to  produce  the 
pattern.  Each  pattern  is  calculated  mathematically  from  the 
degree  of  a  circle.  Sometimes  It  will  take  two  months  to 
make  a  shell  or  die  of  the  most  Intricate  patterns.  Ordinarily 
it  tftkes  four  or  five  days  to  complete  one  of  the  small  designs 


in  tlie  corner  of  a  bill.  Not  only  is  the  distance  from  each 
lin(!  measured,  but  the  depth  to  which  the  tool  is  to  go.  The 
cutting  tool  is  adjustable  vertically,  and  aftt  r  a  given  series 
oC  movements  is  completed,  the  tool  is  adjusted  and  a  deeper 
cut  taken.  The  average  number  of  cuts  on  each  movement  is 
about  twenty.  Having  had  one  row  or  thread  of  the  figure 
cut  upon  it,  a  shadow  of  change  in  the 
adjustment  of  the  lathe  Is  made,  and 
now  the  movement  may  perhaps  be 
from  the  center  to  the  rim  of  the  design, 
in  and  out,  over  and  over  again.  There 
are  only  about  twenty  of  these  lathes 
in  existence,  and  they  are  owned  by  the 
United  States  and  foreign  governments, 
or  by  the  bank-note  companies,  and  it 
is  safe  to  say  that  they  are  the  product 
of  either  the  Dickinson  shops,-  or  those 
of  the  W.  H-.  Chapman  Co.,  which  are 
also  located  at  Newark.  It  is  unneces- 
sary to  add  that  the  U.  S.  Secret  Serv- 
ice keeps  a  close  watch  on  where  new 
lathes  go,  as  well  as  the  plates  that  are 
turned  out  on  them. 

While  the   operator  of  the   geometric 

0  lathe  has  been  turning  out  his  lacy  de- 

signs,   the    hand    engravers    have    been 
busy  with  the  portrait  work  and  letter- 
ing, and  when  all  the  separate  dies  are 
ipppiv  completed  they  are  then  ready   for  the 

\  transferrer,  whose  methods  of  operation 

are   described   in   the   fore   part  of   this 
article. 

The  Transfer  Press. 
The  transfer  press,  which  is  used  for 
transferring  the  separate  designs  from 
the  dies  to  the  soft  steel  rolls,  and  thence  back  to  the  flat 
plates  as  a  completed  design,  is  an  important  machine  in 
this  work.  It  not  only  is  an  aid  to  the  government  in  its 
policy  of  having  each  part  of  a  treasury  note  engraved  by 
a  separate  person,  but  on  bonds  and  other  work  of  this 
character,  it  effects  a  wonderful  saving  in  time,  as  it  enables 
several   engravers  to  work  on   various  parts   of  a   design   at 


Fig:.  8.    Geometric  Lathe  made  by  W.  H.  Chapman  Oo. 

one  time;  these  are  then  assembled  by  means  of  llie  transfer 
press  into  a  complete  design.  It  would  take  a  great  many 
months  to  complete  a  design  if  the  original  engraving  were 
all  done  on  one  plate,  and  each  engraver  would  be  required 
to  wait  for  the  other  to  finish  before  he  could  siarl  on  his 
part  of  the  work. 

The  transfer  press  Is  designed  on  the  compound  lover  prliv- 
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ciple,  as  will  be  noted  on  referring  to  the  illustration.  The 
engraved  die,  and  the  roll  which  is  to  receive  the  impression. 
are  set  square  with  each  other  by  means  of  a  very  delicate  and 
accurate  gage  seen  at  the  front  end  of  the  large  beam  at  the 
top  of  machine.  Then  the  foot-lever  which  extends  under  the 
bed  of  the  press  is  depressed  and  the  operator,  or  ti'ansferrer 
as  he  is  called,  racks  the  die  back  and  forth  across  the  sur- 
face of  the  roll  through  the  medium  of  the  large  hand-wheel 
on  the  side  of  the  press.  The  shaft  on  which  this  hand-wheel 
is  keyed,  carries  a  spur  pinion  on  its  inner  end  which  meshes 
with  a  rack  in  the  bed  of  the  press.  With  this  style  of  press 
and  its  system  of  compound  levers,  great  pressure  can  be  pro- 
duced, the  ratio  between  the  end  of  the  foot-lever,  where  the 


Fig.  9.    Gould  &  Eberhardfs  Improved  Transfer  Press. 


initial  pressure  is  applied,  and  the  end  of  the  beam  where  the 
roll  is  placed  being  about  thirty-five  to  one. 

At  one  tln;e  the  government  manufactured  its  own  presses. 
Castings  were  made  under  the  directions  of  the  Bureau,  and 
put  together  by  machinists  in  their  employ.  This  policy, 
however,  was  abandoned  several  years  ago,  and  the  govern- 
ment now  purchases  new  presses  when  needed.  Some  of  the 
first  transfer  presses  were  made  by  Poole  &  Hunt,  of  Balti- 
more, but  in  later  years  nearly  all  of  the  presses  used  by  the 
bureau  and  the  bank-note  companies  have  been  manufactured 
by  either  W.  H.  Chapman  Co.,  or  Gould  &  Eberhardt',  of  New- 
ark. The  latter  concern  has  made  a  number  of  valuable  im- 
provements in  the  press,  some  of  which  have  been  patented. 
The  original  design  of  the  press  has  been  made  more  stable 
in  construction,  and  more  convenient  for  the  operator,  and 
their  type  of  transfer  press  is  used  by  the  government  In  issu- 
ing its  specifications  for  new  machines. 

The  Printing  Presses. 

Two  styles  of  presses  are  commonly  employed,  by  the  plate 
printers  for  their  flat  work,  one  known  as  the  D-roller  hand 
press,  and  the  other  as  the  steam  power  plate  press.  A  new- 
press,  however,  has  recently  been  designed,  by  which  it  is 
possible  to  bend  up  the  engraved  plates  in  circular  form  and 
print  from  them  on  this  press  very  much  like  the  ordinary 
cylinder  presses.  "While  the  commercial  bank-note  companies 
find  occasion  to  use  a  great  many  of  the  steam  presses  for 
their  bond  work,  lithographing,  etc.,  and  while  the  government 
also  uses  them  for  some  of  its  work,  for  the  finer  work,  the 
government  prefers  the  hand  press,  of  which  there  are  several 
hundred  in  use.  It  was  long  contended  by  expert  engravers 
and  printers  that  the  fine  effects  attained  by  hand  work 
could  not  be  obtained  by  the  steam  presses,  however  ingenious. 

This  contention,  however,  has  been  disputed,  and  a  test  by 
inspection,  was  made  several  years  ago.  of  work  done  on  the 
two  styles  of  presses.  As  a  result  of  this,  the  government  still 
continues  to  use  the  power  presses.  The  law  governing  the 
printing  of  the  United  States  money  requires  that  it  be  done 
'in  the  highest  state  of  the  art,"  and  it  is  safe  to  say  that 
hand-operated  presses  will  still  continue  to  be  an  important 
factor  in  turning  out  the  higher  grades  of  work. 


The  steam  presses  are  used  almost  exclusively  at  the  Bureau 
for  printing  the  backs  of  treasury  and  bank-notes,  and  for 
revenue  and  postage  stamps.  The  first  printing  of  any  money 
is  on  the  back.  The  printing  of  the  face  of  the  note  (which 
is  done  on  the  hand  presses)  then  follows.  Then  follows  the 
numbering  consecutively  by  automatic  numbering  machines. 
The  final  process  is  the  imprint  at  the  treasury  of  the  seal  of 
the  Treasury  Department,  which  makes  the  money  valid. 
The  signatures  of  the  Treasurer  and  Register  of  the  Treasury 
are  printed  in  fac-simile,  and  not  signed  as  many  suppose. 
The  national  bank-notes,  however,  are  signed  in  ink  by  the 
president  and  cashier  of  each  bank. 

The  special  paper  used  comes  from  the  Treasury  Depart- 
ment dry.  It  is  then  counted  and  prepared  in  the  damping 
room  for  the  presses.  Women  in  the  damping  room  receive 
so  much  paper  each  moriling,  count  the  sheets  and  give  re- 
ceipts for  them.  Layers  of  sheets  are  laid  between  layers  of 
wet  cloths,  twenty  sheets  to  a  cloth,  and  then  subjected  to  a 
strong  pressure.  When  the  sheets  are  turned  over  to  the 
printer,  his  woman  assistant  counts  them  and  certifies  to 
the  number,  which  certificate  is  witnessed  by  the  printer,  who 
thus  in  turn  becomes  responsible.  Lock-boxes,  attached  to 
each  press,  register  automatically  every  sheet  printed.  During 
the  process  of  printing,  before  the  plate  is  inked,  it  is  warmed 
over  a  gas  stove  which  is  attached  to  the  press.  The  plate  is 
then  inked  thoroughly,  so  that  the  ink  fills  all  of  the  en- 
graved depressions.  The  surplus  of  ink  is  next  rubbed  off 
with  a  cloth,  and  it  is  finally  rubbed  off  with  the  hand  and 
polished  with  a  whiting  substance.  The  assistant  lays  on 
the  sheet,  and  the  final  impression  is  made.  This  seems  a 
slow  process,  and  yet  each  hand  printer  and  his  assistant 
average  from  SOO  to  1,000  impressions  a  day,  each  sheet  con- 
taining four  bills. 

The  functions  of  the  steam  power  plate  press  are  practically 
the  same  as  those  of  the  hand  press,  with  the  exception  that 
the  different  operations  are  nearly  all  performed  automatically 
by  the  press  itself.  The  steam  press  consists  of  a  large,  square 
table,  with  four  "planks'  on  which  the  engraved  plates  are 
carried.     Sometimes  only  one  plate  is  used  at  a  time,  and  at 


Fig.  10.    Gould  &  Eberhardfs  Steam  Power  Plate  Printing  Press. 

Others  any  number  up  to  the  capacity  of  the  press,  which  is 
four  plates.  These  plates  are  automatically  and  continuously 
carried  around  each  side  of  the  press  by  means  of  an  endless 
chain,  bringing  them  successively  under  the  inking  and  print- 
ing rolls.  One  man  and  three  women  assistants  are  required 
to  operate  it.  After  the  plate  is  inked  by  the  machine,  an 
automatic  wiper  removes  the  surplus  ink,  leaving  but  very 
little  hand  polishing  to  be  done.  One  of  the  assistants  then 
lays  the  sheet  on  the  plate,  which  passes  under  the  printing 
roll,  after  which  the  sheet  is  removed  by  another  assistant, 
and  the  plate  continues  on  to  complete  another  cycle.  The 
speed  with  which  the  plate  is  carried  around  the  press  varies 
with  the  work  to  be  done,  and  can  be  regulated  to  suit.  The 
number  of  impressions,  however,  average  from  eight  to  ten  a 
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minute.  Aftor  iniutinn.  tho  slieets  are  put  in  lookboxos.  and 
are  taken  tiy  messengers  in  lots  of  2lM)  to  (lie  lOxanilnInK  Divi 
sion,  where  they  are  counted  and  certified,  if  tlie  conul  is 
correct,  tliey  are  put  in  perforated  raelis  and  wheeled  into  tlie 
liryinm  room  where  they  are  dried  by  artificial  heat. 

Just  before  the  last  stage  of  the  work,  and  after  printing, 
the  sheets  are  placed  between  heavy  sheets  of  cardboard,  and 
subjected  to  hydraulic  pressure.  The  pressure  is  5,000  pounds 
to  the  square  inch  on  money,  checks  and  i)0stage  stamps,  and 
4.MW  pounds  on  the  revenue  stamps.  The  next  step  is  to 
take  tlie  sheets  to  the  numbering  room,  where  they  are  trim- 
med and  numbered.  Finally  they  are  put  n|i  in  i)ackages  of 
1,000  sheets  and  placed  in  the  receiving  vault  of  the  Bureau, 
where  they  are  kept  until  transferred  to  the  Treasury  Deijart- 
nient.  Each  sheet  has  been  counted  more  than  fifty  times, 
and  it  takes  about  one  month  to  complete  the  printing. 

*     *     * 

HIGH-PRESSURE  TURBO-COMPRESSORS. 

ALFRED  ORADENWITZ.* 

Centrifugal  ventilators,  until  a  short  time  ago,  were  used 
for  compressing  air  only  in  the  case  of  pressures  inferior  to 
1  m.  (40  inches)  water.  The  introduction  of  steam  turbines 
and  highspeed  electric  motors  reaching  very  high  speeds  of 
rotation,  •howev'er,  made  possible  the  use  of  turbo-compres- 
sors even  in  the  case  of  rather  considerable  pressures.  The 
first  successful  turbo-compressors  of  this  kind   were  designed 


l''rom  the  numerous  efflciency  tests  made  by  Prof,  llaleau 
(lu  lurbo-compressors  of  recent  construction,  it  Is  Inferred 
that  very  high  |)ress\ires  can  be  obtained  with  emciencles 
a|)iiroaching  GO  per  cent,  which  is  a  figure  quite  eouiparable 
to  those  aiiplying  in  the  case  of  good  reciprocating  compr(!s- 
sors.  When  cooling  the  compression  by  a  water  circulation 
round  the  compressor  housings,  even  higher  figures  can  be 
obtained,  the  working  cycle  coming  very  close  to  that  of 
isotliermal  compression,  though'at  a  temperature  far  superior 
to  that  of  the  sucked-in  air.  The  efficiency  in  this  case 
reaches  figures  as  high  as  63  per  cent. 


Stacklneru.X.T' 
Fig.  1.    Longitudinal  Section  of  Rateau  Turbo-compressor,  showing 
Cooling  Cbambers. 

liy   Prof.   A.   Rateau   of  Paris,   and   are   exactly   analogous   to 
the  centrifugal  pumiis  constructed  by  the  same  engineer. 

In  Fig.  1  is  shown  a  longitudinal  section  of  a  multlple-rim 
compressor  unit  cooled  by  water  injected  between  the  various 
cells.  The  rotating  rims  are  made  of  steel.  Especially  re- 
markable is  the  construction  of  the  diffusers,  the  cross-sec- 
tions of  which  are  U-shaped  channels  surrounding  the  parti- 
tions. Fixed  vanes  are  placed  in  the  section  of  the  channel, 
conveying  the  fluid  toward  the  center,  and  sometimes  also  in 
Ihe  centrifugal  section.  These  U-shaped  diffusers  are  largely 
the  cause  for  the  high  efficiency  of  this  type  of  centrifugal 
apparatus.  In  order  to  avoid  any  leakage,  the  outside  bearing 
is  made  entirely  enclosed. 

The  cooling  of  the  air  to  be  compressed  Is  a  very  Important 
question  In  the  case  of  pressures  of  compression  exceeding, 
say,  twice  the  initial  pressure.  "Whereas,  In  the  first  compres- 
sors constructed  by  Prof.  Rateau,  a  system  of  cooling 
analogous  to  surface  condensing  jilants  between  each  two 
successive  compressor  units  was  emiiloyed,  a  less  expensive 
solution  has  been  suggested  by  M.  Ren6  Armengaud,  inz..  sim- 
ply to  cool  the  compressor  housing.  This  arrangement  Is 
represented  in    Fig.   1. 

In  the  compressors  recently  constructed,  a  further  advance 
has  been  made  In  this  connection,  fresh  water  being  intro- 
duced Into  the  partitions  (which  to  this  effect  are  hollowed 
out)  and  even  Into  the  diffiiser  vaiies.  The  cooling  surface 
Is  thus  augmented  considerably,  and  the  heating  of  (he  air  is 
reduced  in  proportion,  so  as  to  bring  the  working  of  the 
machine  even  closer  to  an  Isothermal  cycle  than  that  of 
reciprocating   compressors. 

♦  .\(lilr.'as  :    Berlin    W.  00,  3  Roeonsbni'Korslrns.sp,  Ciormmiy. 


Fig.  2.     Rateau  Turbo-coinprt'MHor  for  lh<'  B.MhiiiH-  \!nies 

While  the  efficiency  of  turbo-compressors  and  reciprocating 
compressors  thus  Is  about  equivalent,  the  former  type  of 
compressor  possesses  a  number  of  advantages  over  the  latter. 
The  dimensions  of  the  new  type  of  compressor  are  obviously 
far  smaller  than  those  of  ordinary  compressors.  A  very 
striking  Instance  is  quoted  by  Rateau,  vie  :  the  turbo-ventila- 
tor of  Commentra,  which  takes  up  a  total  area  of  75  square 
feet,  whereas  the  blowing  machine  for  which  It  was  sub- 
stituted took  up  an  area  more  than  twenty  times  greater, 
or  1,760  square  feet.  The  centrifugal  apparatus  also  is  of 
far  smaller  weight,  and  as  its  vibrations  are  quite  Immaterial, 
it   obviously    requires   far   less    substantial    foundations. 

A  further  advantage  Is  the  extraordinary  simplicity  of 
construction  and  relative  cheapness  of  centrifugal  compres- 
sors. Again,  there  are  no  working  expenses  worth  speak- 
ing of,  due  to  the  consumption  of  lubricating  oil,  the  only 
parts  subject  to  friction  being  the  bearings  of  the  shaft. 
As  no  oil  enters  the  Interior  of  the  apparatus  the  compressed 


Fig.  3.    Rateau  Turbo-corapreasor  built  by  Bmwii,  lt.>\<il  .^   C- 
driven  by  Qas  Turbine. 

gas  does  not  contain  any.  which  in  some  cases  may  be  im- 
lior(ant.  ■ 

The  perfect  regularity  of  the  air  current  yielded  liy  liulio- 
compressors  Is  another  good  jjolnt  as  compared  with  the 
pulsations  produced  by  reciprocating  compressors  which  neces- 
sitate the  Installation  of  compensating  reservoirs. 

The  output  of  a  centrifugal  compressor  Is  obviously  regu- 
lated r(>adily  within  wide  limits,  by  slightly  varying  the 
speed,  or  by  opening  and  closing  a  gate  In  the  suction  or 
compression  conduits,  whereas,  in  the  case  of  recii>rocatlng 
compressors,  a  similar  result  could  be  oblaincd  only  by  con- 
trolling the  speed  of  the  motor. 
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No  accident  need  be  feared  in  case  one  of  the  conduits 
becomes  obstructed,  as  tlie  compressor  continues  to  turn 
freely  with  the  consumption  of  energy  reduced  in  proportion. 
The  safety  valves,  which  are  quite  indispensable  in  the  case 
of  reciprocating  compressors,  are,  therefore,  superfluous.  In 
spite  of  the  elasticity  of  output,  the  turbo-compressor  allows 
a  constant  output  as  well  as  a  constant  pressure  to  be  in- 
sured. The  regularity  of  the  motor  is,  in  fact,  controlled 
without  difficulty  by  a  special  apparatus  which  acts  on  it  in 
the  case  of  any  variation  of  the  output  or  pressure.  The  regu- 
lators constructed  to  this  effect  by  Rateau  are  of  remark- 
able simplicity  and  are  absolutely   reliable  in  operation. 

The  possibility  of  coupling  turbo-compressors  directly  to 
electric  motors  or  to  steam  turbines  without  any  inter- 
mediary gearing,  is  another  advantage  of  centrifugal  com- 
pressors,  resulting   in   a   diminution   of   friction   losses.     The 


Pig.  4.    Rateau  Turbo-compreBsor  at  the  ChasserBlast  Furnaces- 

exhaust  steam  from  other  engines,  operating  low-pressure 
steam  turbines  of  the  Rateau  system,  can  thus  be  utilized 
for  the  production  of  compressed  air,  by  combining  a  steam 
accumulator  with  a  turbo-compressor  driven  by  low-pressure 
steam.  Compressed  air  can,  for  instance,  be  produced  in 
mining  plants  and  in  metallurgical  works  exclusively  by  the 
aid  of  the  exhaust  steam  from  the  winding  engines  or  rolling 
mills,  respectively.  A  striking  instance  of  this  economical 
scheme  is  found  in  the  Bethune  mines,  and  will  be  described 
in  the  following,  and  many  other  plants  of  the  same  kind 
are  in  course  of  construction.  In  this  special  field  the  old 
type  of  compressor  will  obviously  be  quite  unable  to  com- 
pete with  the  newcomer,  which  may  be  called  an  ideal  ma- 
chine for  a  satisfactory  utilization  of  exhaust  steam.  On  the 
other  hand,  it  should  be  borne  in  mind  that  turbo-compres- 
sors would  be  less  satisfactory  in  the  case  of  small  outputs 
and  low  speeds  of  rotation.  A  few  typical  instances  of  plants 
cSnstructed  by  Prof.  Rateau  and  his  licensees  will  be  de- 
scribed in  the  following. 

The  turbo-compressor  installed  at  the  Bethune  mines,  which 
has  just  been  referred  to,  serves  to  compress  air  to  6  and 
even  to  7  atmespheres  (88  to  103  pounds  per  square  inch) 
by  utilizing  the  exhaust  steam  from  the  winding  engine. 
This  machine  (Pig.  2),  which  has  been  in  regular  opera- 
tion since  May,  1906,  is  made  up  of  four  multi-cellular  units, 
traversed  by  the  air,  in  series.  These  units  are  arranged  in 
groups  of  two  each  on  two  parallel  shafts,  each  of  which  is 
actuated  by  a  low-pressure  turbine.  A  high-pressure  turbine 
fitted  to  one  of  the  shafts  does  not  do  any  work  under  normal 
conditions,  and  is  used  only  as  reserve  in  the  case  of  inter- 
ruption in  the  supply  of  exhaust  steam,  when  an  automatic 
apparatus  will  open  the  entrance  conduit  of  the  boiler  steam 
to  the  high-pressure  turbine,  the  exhaust  of  which  is  con- 
veyed toward  the  low-pressure  turbine.  Another  automatic 
apparatus  is  intended  for  uniformly  distributing  the  charge 
between  the  two  shafts.  Between  each  two  consecutive  com- 
pressor units  are  Inserted  cooling  devices,  traversed  by  the 
cold  water  which  is  supplied  by  a  small  centrifugal  pump 
mounted  on   the  same   shaft. 

This  plant,  at  a  speed  of  5,000  turns  per  minute,  has  been 
found  to  yield  32  cubic  feet  of  air  per  second,  the  pressure 
of  compression  being  100  pounds  per  square  inch  above  the 
atmospheric  pressure.  This  is  the  highest  figure  so  far  ob- 
tained with  centrifugal  compressors. 

The  efficiency  of  the  first  three  compressor  units  is 
especially  remarkable,  being  as  high  as  70  per  cent,  while  in 


the  case  of  future  applications  it  is  hoped  to  raise  the  effi- 
ciency of  the  last  unit  to  the  same  figure. 

A  compressor  of  even  greater  size,  Fig.  3,  has  been  con- 
structed in  1906  by  Brown.  Boveri  &  Co.  This  is  intended 
for  operation  by  the  aid  of  an  Armengaud  petrol  turbine, 
and  consists  of  three  units  mounted  on  the  same  shaft,  the 
cooling  of  the  air  being  effected  during  compression  by  a 
water  circulation  surrounding  the  compressor  units.  This 
compressor  has  been  designed  for  drawing  in  39  cubic  feet 
of  air  per  second  in  order  to  compress  this  to  an  absolute 
pressure  of  71  pounds  per  square  inch  at  a  speed  of  4,000 
revolutions  per  minute.  , 

Another  turbo-compressor.  Fig.  4,  which  was  constructed  by 
Sautter  Harle  &  Co.,  has  been  in  operation  at  the  Chasse  blast 
furnaces  since  the  mouth  of  March,  1907.  This  is  calculated 
for  yielding  255  cubic  feet  per  second  (this  volume  being 
-reduced  to  atmospheric  pressure)  at  a  pressure  of  11%  inches 
mercury.  The  same  plant  is  capable,  in  the  case  of  any 
irregularity  in  the  working  of  the  blast  furnace,  of  yielding 
141  cubic  feet  per  second  at  a  pressure  of  23%  inches  mer- 
cury. To'  this  effect  the  compressor  has  been  divided  into 
two  identical  units,  which  can  be  coupled  up  either  in  quan- 
tity or  in  series.  The  speed  of  rotation  is  3,000  revolutions 
per  minute.  This  machine  is  provided  with  an  apparatus 
for  recording  its  output,  so  as  to  ensure  a  perfect  regu- 
larity. 

As  regards  the  numerous  turbo-compressors  in  course  of 
construction,  the  centrifugal  blowers  constructed  by  the 
Gutehoffnungshiitte  should  be  mentioned  in  the  first  place. 
These  are  intended"  for  being  operated  by  electric  motors 
of  up  to  2,000  H.  P.  Brown,  Boveri  &  Co.,  on  the  other  hand, 
have  received  orders  for  about  10  turbo-compressors,  one  of 
which  (of  1,500  H.  P.)  will  be  used  for  the  compression  of 
air  to  120  pounds  per  square  inch  absolute.  Some  of  the  com- 
pressors planned  for  the  blowing-in  of  Bessemer  converters 
will  have  a  capacity  of  even  more  than  4,000  H.  P. 


POWER  TRANSMISSION  BY  FRICTION  DRIVE.* 

A  friction  driver  as  the  term  is  employed  in  the  following, 
consists  of  a  fibrous  or  somewhat  yielding  driving  wheel, 
working  in  rolling  contact  with  a  metallic  driven  wheel.  The 
drive  may  consist  of  a  pair  of  plain,  cylindrical  wheels 
mounted  on  parallel  shafts,  or  of  a  pair  of  beveled  wheels, 
mounted  on  shafts  at  right  angles.  In  the  following,  the 
results  of  tests  with  such  drives  are  summarized. 

Wheels  Tested. 

Wheels  of  the  following  materials  have  been  tested  in  the 
experiments  referred  to:  Straw  fiber;  straw  fiber  with  belt 
dressing;  leather  fiber;  leather;  leather-faced  iron;  sulphite 
fiber;   and  tarred  fiber. 

The  straw  fiber  wheels  were  worked  out  of  blocks,  built  up 
of  square  sheets  of  straw-board,  laid  upon  one  another,  with  a 
suitable  cementing  material  between  them,  and  compacted 
under  heavy  hydraulic  pressure.  In  the  finished  wheel  the 
sheets  appear  as  disks,  the  edges  of  which  form  the  face  of 
the  wheel.  The  wheel  of  straw  fiber,  with  belt  dressing,  was 
similar  to  the  one  described,  excepting  that  the  individual 
sheets  of  straw-board  were  treated  with  belt  dressing  before 
being  converted  into  a  block. 

The  leather  fiber  wheel  >  was  made  of  cemented  layers  of 
board,  consisting  of  ground  sole  leather  cuttings,  imported 
flax,  and  a  small  percentage  of  wood  pulp.  The  leather  wheel 
was  composed  of  layers  or  disks  of  sole  leather.  The  leather- 
faced  iron  wheel  consisted  of  an  iron  pulley,  having  a  leather 
strip  cemented  to  its  face.  After  less  than  300  revolutions, 
the  bond  holding  the  leather  face  failed,  and  the  leather  sep- 
arated itself  from  the  metal  of  the  pulley.  The  wheel  proved 
incapable  of  transmitting  power,  and  no  tests  were  recorded. 
The  wheel  of  sulphite  fiber  was  made  up  of  sheets  of  board, 
composed  of  wood  pulp.  The  tarred  fiber  wheel  was  made  up 
of  board,  composed  principally  of  tarred  rope  stock,  imported 
French  flax,  and  a  small  percentage  of  ground  sole  leather 
cuttings. - 
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Febrimry,  l!t08. 


MACHINERY. 


:i5;{ 


Karli  of  the  wheels  was  tested  In  coiiihinalion  widi  dilvon 
wheels  of  Iron,  ahiiulnuin,  and  type  metal.  All  tlie  wheels 
tested,  hoth  driving  and  driven,  were  16  incflies  diameter,  the 
face  of  the  driving  wheels  being  1%  Ineh,  while  that  of 
the  driven  was  y^  inch.  The  purpose  of  the  experiments  was 
to  secure  information  for  formulating  rules  regarding  the 
power  which  may.be  transmitted  by  friction  between  fibrous 
and  metallic  wheels.  To  accomplish  this,  it  was  necessary 
to  determine  for  eaOli  comliiiiation  the  coelTicient  of  friction 
iiuiler  varyin.i?  conditions,  and  the  ma.ximiim  pressures  of 
contact  wliich  could  lie  witlistood   l)y   the  filirous  wheels. 

Results  of  Tests. 
The   results   of  the   experiments    involving   tl\e   straw    fiber 
driver   and    the    iron   driven    wheel,  show    that   although   the 


ranging  froiji  liio  to  '100  pounds,  the  coefBcient  of  friction  la 
practically  constant,  when  the  rate  of  slip  is  constant.  With 
a  type  metal  driven  wheel,  the  coefBcient  was  0.310. 

Wheels  of  straw  fiber,  treated  with  belt  dressing,  and  of 
iron,  worked  together  with  a  pressure  of  150  pounds  per  inch 
width  of  wheel  and  with  a  slip  of  2  per  cent  with  a  coefTicient 
of  friction  of  0.12,  the  friction  remaining  practically  constant 
up  to  a  pressure  of  400  pounds  per  inch  width  of  wheel. 

The  coefficiant  for  l.^iO  pounds  pressure  per  inch  width  of 
wheel  between  leather  fiber  and  iron,  and  a  slij)  of  2  per  cent 
equals  0.515.  The  same  material  with  aluminum  shows  a  fric- 
tion coeflicient  of  0.495,  and  with  type  metal,  0.305. 

The  coefBcient  of  friction  between  an  Iron  wheel  and  one 
of  tarred  fiber,  with  a  slip  of  2  per  cent,  and  a  pressure  of 
150  pounds  per  inch  width  of  wheel,  equals  0.220,  and  for  a 


FACE,  WIDTH  JN  INCHES 


SPEED,  R 
Chart  for  Determining  the  Horse-power  Transmitted  by 

values  of  the  coefBcient  of  friction  for  400  pounds  pressure  per 
inch  width  of  wheel  were  slightly  lower  than  those  for  150 
pounds  pressure,  the  results  were  sufBciently  similar  to  estab- 
Heh  the  fact  that  the  law  governing  the  change  in  the  coefB- 
cient of  friction,  with  slip,  is  independent  of  the  pressure  of 
contact.  With  a  2  per  cent  slippage  the  coefficient  of  friction 
for  the  pressures  mentioned  varied  between  0.410  and  0.425. 

Experiments  wllh  the  straw  fiber  driver  and  aliimlnuin- 
driven  wheel  show  I  bat  the  coeiilcl(>nt  of  fiiction  with  a  work- 
ing pressure  of  150  pounds  per  Inch  width  of  wheel,  and  a 
slippage   of  2   per   cent   is   0.455,   and  that   for  all   pressures 


EVOLUTIONS  PER  MINUTE 

Stranr-flber  Friction  Wheels  working  against  Iron  Wheels. 

pressure  of  400  pounds  per  Inch,  0.250.  Aluminum  and  tarred 
fiber  show  a  coefficient  of  friction  of  O..'!05  for  a  pressure  of 
150  pounds,  and  a  coefficient  of  0.295  with  a  pressure  of  400 
pounds  per  inch  width  of  wheel.  With  type  metal  the  coef- 
ficients for  150  and  400  pounds  are  0.275  and  0.270,  respectively. 
The  coefficient  of  friction  between  leather  and  iron  with  a 
slip  of  2  per  cent  and  a  pressure  of  150  pounds  per  inch  width 
of  wheel  equals  0.225,  and  for  a  pressure  of  400  pounds,  0.215. 
A  leattier  driver  may  be  successfully  operated  up  to  a  pressure 
of  ".'lO  pounds  iier  inch  width  of  wheel.  With  alumlnnm.  the 
coefflctent  of  friction  proved  to  be  0.260  and  0,295  for  150  and 
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300  pounds  pressure,  respectively.  Running  with  type  metal, 
the  leather  showed  _a  coefficient  o£  friction  of  0.410,  with  a 
pressure  of  150  pounds  per  inch  width  of  wheel. 

Sulphite  fiber  proved  to  have  a  coefficient  of  friction  of  0.550 
for  a  pressure  of  150  pounds,  and  was  successfully  operated 
up  to  a  pressure  of  700  pounds  per  inch  width  of  face.  The 
coefficient  of  friction  for  this  material  running  with  aluminum 
was  0.410,  with  a  pressure  of  150  pounds;  and  when  running 
with  type  metal,  the  coefficient  of  friction  was- 0.515  for  the 
same  pressure. 

Tests  were  also  undertaken  to  demonstrate  the  maximum 
pressure  per  inch  width  of  face,  which  each  wheel  could 
stand.  These  experiments  showed  that  hardly  any  of  the 
wheels  would  decrease  in  diameter  under  a  pressure  of  200 
pounds  per  inch  width  of  face,  but  when  the  load  was  in- 
creased, a  decrease  in  diameter  followed.  For  straw  fiber 
wheels  and  a  pressure  of  -750  pounds,  the  decrease  in  di- 
ameter was  %  inch.  Leather  fiber  proved  to  stand  pressures 
to  a  far  greater  extent.  A  pressure  of  800  pounds  per  inch 
width  of  face  compressed  the  diameter  of  the  wheel  less  than 
1/16  inch,  and  it  took  1,100  pounds  pressure  to  compress  it 
as  much-  as  Vs  inch.  Tarred  fiber  wheels  decreased  in  diam- 
eter more  than  %  inch  when  the  pressure  reached  800  pounds, 
and  the  leather  wheels,  when  the  pressure  reached  550  pounds. 
Sulphite  fiber  decreased  nearly  1/16  inch  in  diameter  with  a 
pressure  of  400  pounds,  and  more  than  Vs  inch  with  a  pressure 
of  600  pounds. 

General  Conclusions. 

The  relative  value  of  the  metal  drive  wheels  is  not  the  same 
when  operated  in  combination  with  different  fibrous  driving 
wheels.  Driving  wheels  which  are  more  dense,  work  more 
effectively  with  an  iron  follower  than  with  either  aluminum 
or  type  metal  followers,  but  the  softer  and  less  dense  driving 
wheels  work  better  with  aluminum  and  type  metal  than  with 
iron. 

The  relative  value  of  the  different  fibrous  wheels,  when 
employed  as  drivers  of  a  friction  drive,  show  that  the  addi- 
tion of  belt  dressing  to  the  composition  of  the  straw  fiber 
wheel  is  fatal  to  its  frictional  qualities.  The  highest  frictional 
qualities  are  possessed  by  the  sulphite  fiber  wheel,  but,  on  the 
other  hand,  it  is  the  weakest  of  all  the  wheels  tested.  The 
leather  fiber  and  tarred  fiber  wheels  are  the  strongest,  and 
the  former  possesses  also  frictional  qualities  of  a  superior 
order.  The  plain  straw  fiber,  which  in  a  commercial  sense  is 
the  most  available  of  all  materials,  possesses  frictional  qual- 
ities which  are  far  superior  to  leather,  and  strength  which  is 
second  only  to  the  leather  fiber  and  the  tarred  fiber. 

As  safe  working  pressures  of  contact,  the  following  figures 
may  be  given: 

Pounds  per  inch 
Material.  of  Width  of  Face. 

Straw   fiber 150 

Leather  fiber 240 

Tarred  fiber 240 

Sulphite    fiber 140 

Leather    150 

For  working  values  of  the  coefficient  of  friction,  the  fol- 
lowing figures  may  be  considered  correct: 

Coefficient  of  Friction 
Type  of  Drive.  Working  Value. 

Straw  fiber  and  iron 0.255 

Straw  fiber  and  aluminum 0.273 

Straw  fiber  and  type  metal 0.186 

•  Leather  fiber  and  iron 0.309 

Leather  fiber  and  aluminum 0.297 

Leather  fiber  and  type  metal 0.183 

Tarred  fiber  and  iron 0.150 

Tarred  fiber  and  aluminum 0.183 

Tarred  fiber  and  type  metal 0.165 

Sulphite  fiber   and    iron 0.330 

Sulphite  fiber  and  aluminum 0.318 

Sulphite  fiber  and  type  metal 0.309 

Leather  and   iron 0.135 

Leather  and  aluminum 0.216 

Leather  and  type  metal 0.246 

Horse-power  Transmitted. 
Having  now  determined  the  safe  working  pressure  of  con- 
tact, and  a  representative  value  for  the  coefficient  of  friction, 
it  is  possible  to  formulate  equations  expressing  the  horse- 
power which  may  be  transmitted  by  each  combination  of 
wheels  tested.     In  these  equations  let 


(J  =  diameter  of  friction  wheel  in  inches, 
W=:  width  of  face  of  friction  wheel  in  inches, 
iV^  number  of  revolutions  of  friction  wlieel  per  minute, 
H.P.  =:  number  of  horse-power  transmitted. 
The  formula  would  then  be: 

H.P.  =  kdWN 
in  which  equation  fc  is  a  coefficient  which  for  the  various  ma- 
terials is  as  follows: 

Type  of  Friction  Drive.  CoefHcient. 

Straw  fiber  and  iron 0.00030 

Straw  fiber  and  aluminum 0.00033 

Straw   fiber  and   type   metal _ 0.00022 

Leather  fiber  and  iron ' 0.00059 

Leather  fiber  and  aluminum 0.00057 

Leather   fiber  and   type   metal 0.00035 

Tarred  fiber  and  iron 0.00029 

Tarred   fil)er  and   aluminum 0.00035 

Tarred  fiber  and  type  metal 0.00031 

Sulphite  fil)er  and  iron .' 0.00037 

Sulphite  fiber  and  aluminum 0.00035 

Sulphite  fiber  and  type  metal 0.00034 

Leather  and   iron 0.00016 

Leather  and  aluminum 0.00026 

Leather  and  type  metal 0.00029 

A  convenient  means  for  finding  the  horse-power  transmitted 
is  supplied  in  the  chart  shown.  This  chart,  in  fact,  gives  a 
diagram  for  determining  the  value  of  any  one  of  the  variable 
factors  in  the  formula  H.  P.  =  0.0003  dWN  for  the  straw 
fiber   friction   wheel    working    in    combination    with    an    iron 

TABLE  OF  MULTIPLIERS  FOR  FrNDING  HORSE-POWEB  OF  FRICTION 
DRIVES. 

Type  of  Friction  Drive.  Multiplier. 

Straw  fiber  with  iron 1 

Straw  fiber  and  aluminum 1.10 

Straw  fiber  and  type  metal 0.73 

Leather  fiber  and   iron 1.97 

Leather  fiber  and  aluminum 1.90 

Leather  fiber  and  type  metal 1.17 

Tarred  fiber  and  iron 0.97 

Tarred  fiber  and  aluminum 1.17 

Tarred  fiber  and  type  metal 1.03 

Sulphite  fiber  and  iron 1.23 

Sulphite  fiber  and  aluminum 1.17 

Sulphite  fiber  and  type  metal 1.13 

Leather  and   iron 0.53 

Leather  and  aluminum 0.87 

Leather   and    type    metal 0.97 

follower,  the  remaining  factors  being  known  or  assumed.  To 
transform  values  thus  found  to  corresponding  ones  for  the 
other  possible  combinations  of  wheels,  it  is  only  necessary  to 
multiply  by  the  proper  factor  chosen  from  the  table  of  mul- 
tipliers given  above.  The  use  of  the  chart  may  be  illustrated 
as  follows: 

a.  To  find  surface  speed,  locate  the  intersection  of  the  ver- 
tical line  representing  the  given  speed  in  revolutions  per 
minute  with  the  diagonal  one  representing  the  given  diam- 
eter. The  ^horizontal  line  passing  through  this  point  will 
give  the  surface  speed  in  feet  per  minute  on  the  vertical  scale 
to  the^  right  of  the  diagram. 

6.  To  find  the  liorse-power  for  a  given  wheel,  locate  the  in- 
tersection of  the  vertical  line  representing  the  given  speed  In 
revolutions  per  minute  with  the  diagonal  line  representing  the 
given  diameter.  Follow  the  horizontal  line  passing  through 
this  point  to  the  right  or  left  until  the  intersection  between 
it  and  the  vertical  line  representing  the  given  width,  as  shown 
on  the  scale  at  the  top  of  the  diagram,  is  reached.  The 
diagonal  line  passing  through  this  point  marked  "Total  horse- 
power"  will    represent   the   required   horse-power. 

c  To  find  the  face  widtli  of  a  given  wheel,  necessary  to 
transmit  a  given  horse-power,  the  speed  being  known,  locate 
the  intersection  of  the  vertical  line  representing  the  given 
speed  in  revolutions  per  minute  with  the  diagonal  line  rep- 
resenting the  given  diameter.  Follow  the  horizontal  line 
passing  through  this  point  to  the  right  or  left  until  the  inter- 
section between  it  and  the  diagonal  line  representing  the  re- 
quired horse-power  is  reached.  The  vertical  line  passing 
through  this  point  will  give  the  width  of  face  in  inches  on 
the  scale  at  the  top  of  the  diagram. 

*     *     » 

It  is  stated  that,  at  the  present  time,  there  are  in  the  United 
States  700  steam  turbines  in  use.  representing  1,500.000  horse- 
power. 
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GEAR-CUTTING  MACHINERY.- 2. 

RALPH  H.  FLANDERS.' 

This  Installment  continues  the  description  of  the  formed 
milling  cutter  type  of  machine  for  cutting  spur  gears,  the 
automatic  gear-cutter  of  orthodox  design  being  under  con- 
sideration. 

Anotlur  welll^nown  tool  in  this  field  is  that  shown  in  Fig. 
24.  It  is  built  by  Gould  &  Eberhardt,  Newark,  N.  .).  In  this 
machine,  as  in  the  Flather  machine,  the  column  is  double  and 


Fig:.  24.    Gould  &  Eberhardt  Spur  Gear  Machine,  -with  Special  Automatic  Rim  Clamping 

Device  Attached. 

the  work  carrying  head  passes  through  it.  This  machine  is 
of  larger  capacity  than  any  of  the  others  shown  so  far, 
and  in  common  with  most  large  capacity  machines,  is  pro- 
vided with  a  mechanism  for  raising  and  lowering  the  work 
spindle  head  by  power.  Another  point  of  interest  in  this  ma- 
chine is  the  automatic  clamping  feature  with  which  it  is  pro- 
vided, used  for  firmly  holding  the  rim  of  the  blank  being  cut 
while  the  cut  Is  in  progress.  This  is  in  addition  to  the  usual 
positive  back  stop  against  which  the  blank  rests.  This  clamp 
consists  of  a  pair  of  jaws,  carried  by  slides  on  the  adjustable 
arm  shown  at  the  front  of  the  machine.  This  arm  is  set  to 
bring  the  jaws  in  position  to  clasp  the  rim  of  the  gear  being 
cut.  The  jaws  are  operated  by  a  screw  connected  with  the 
mechanism  of  the  machine  in  such  a  way  as  to  hold  the  work 
firmly  while  the  cut  is  in  progress,  releasing  it  while  the  in- 
dexing takes  place,  and  again  clamping  it  for  a  new  cut.  It  is 
especially  useful   for  comparatively  slender  work. 

The  general  features  of  this  line  of  machines  can  be  best 
seen  by  referring  to  Fig.  25,  which  shows  another  member  of 
this  line,  specially  constructed  for  the  severe  service  of 
cutting  steel  motor  gears.  The  cutter  and  feed  screw  are 
In  line  with  each  other,  so  that  a  direct  central  thrust  is 
Imparted  to  the  slide.  The  machine  is  driven  through  a  single 
pulley,  from  which  the  movement  is  transmitted  through  gear- 
ing and  keyed  shafts  to  the  different  parts  of  the  machine. 
This  insures  a  large  and  constant  area  of  belt  contact  at  all 
speeds.  The  cutter  spindle  is  driven  by  worm  and  worm- 
wheel  through  change  gearing.  The  index  whool  is  of  the 
split  rim  t.vpe  with  bobbed  teeth,  the  final  finishing  of  which 
is  done  with  the  dividing  wheel  in  position  on  the  machine. 
Means  are  provided  for  compensating  for  all  wear  and  lost 
motion  which  may  take  place  in  this  mechanism.  A  slight 
tension  is  constantly  maintained  between  the  stop  cam  and 
the  worm  in  the  direction  of  rotation,  which  prevents  all  dan- 
ger from  back  lash  and  rebound.  The  rigid  construction  of 
the  outer  support  of  the  work  arbor  will  be  noticed.     Its  base 
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is  iiiountcd  on  a  bracket  cast  on  the  side  of  the  main  frame. 
In  removing  a  finished  gear  from  the  machine,  It  can  be 
moved  back  out  of  the  way  without  disturbing  the  height  ad- 
justment of  the  outboard  bearing. 

An  automatic  gear-cutter  of  continental  design  and  manu- 
facture is  shown  in  Fig.  26.  This  tool  is  built  by  Ludwig 
Loewe  &  Co.,  of  Berlin,  Germany.  Us  most  striking  feature, 
so  far  as  appearance  is  concerned,  is  the  provision  made  for 
supporting  the  outer  end  of  the  work  arbor.  Two  uprights 
are  used,  one  at  the  front  and  the  other  at  the  rear  of  the 
bed,  supporting  a  bearing  for  the  work  arbor. 
This  bearing  is  counterwelghted,  so  as  to  he 
easily  adjustable  for  vertical  position.  The 
uprights  can  be  moved  back  when  it  is  de- 
sired to  insert  the  work,  by  operating  the 
hand-wheel  shown  at  the  base  of  the  front 
one.  The  spindle  of  this  machine  is  driven  by 
a  worm-gear.  It  has  a  dividing  wheel  of 
large  diameter  for  the  range  of  work  It  is  In- 
tended for,  it  having  a  diameter  of  57  inches, 
and  being  made  in  two  parts,  by  the  method 
which  generates  each  wheel  anew,  rather  than 
making  it  a  copy  of  a  previously  made  master 
wheel.  Eight  changes  of  feed  are  provided, 
varying  from  .010  to  0.42  inch  per  revolution 
of  the  cutter.  This  machine  is  also  built  in 
two  smaller  sizes;  the  size  shown  will  cut 
gears  up  to  78  inches  in  diameter. 

The   machine   shown   in   Fig.    27   is  built  by 
J.   Parkinson   &   Son,    Shipley,   England.     This 
machine   cuts   gears  up   to  48   inches   in   diam- 
eter by  10  inches  face.     The  cutter  spindle  is 
driven    by    a    worm    and    worm-gear,    and    has 
four    changes    of   speed    obtained   by   a   sliding 
quick  change  gear  arrangement,  instead  of  by 
the     usual     removable     gears.       The     dividing 
mechanism    is    driven    by    friction,    and    has   a 
device   which  starts  and   stops  it  gradually  to 
avoid   shock.     The   gradual   starting   and   stop- 
ping   is    done    by    the    interposition    of    a    pair    of    elliptical 
gears  which  gradually  increase  the  rapidity  of  the  indexing 
movement  when  it  is  started,  and  retard  it  in  the  same  way 
as  it  is  being  cempleted.     Provision  is  made  also  for  prevent- 


Flg.  26.    Specialized  Deslgrn  of  the  Qould  &  Eberhardt  Automatic  Gear- 
cutter  for  Heavy  Motor  Gear  Work. 

ing  the  feeding  of  the  cutter  into  the  work  if  a  wrong  division 
takes  place.  liy  means  of  suitably  arranged  connections,  pro- 
vision is  made  for  multiple  indexing,  which  is  often  resorted 
to,  to  avoid  local  heating.  In  cutting  a  gear  having  17  teeth, 
for  Instance,  every  fourth  tooth  may  be  cut  continuously,  until 
the  gear  Is  comiileted.     In  this  way,  the  heat  due  to  cutting 
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is  distributed  more  uniformly  around  tlie  rim,  avoiding  the 
distortion  due  to  local  heating,  which  is  liable  to  occur  when 
teeth  are  cut  in  regular  order.  This  multiple  indexing  Is  ob- 
tained without  requiring  the  change  gears  to  be  specially  cal- 
culated for  it. 


Fig.  26.    The  Largest  Size  of  the  Line  built  by  Ludwig  Loewe  &  Co. 

A  gear-cutter  made  by  J.  E.  Reinecker,  of  Chemnitz-Gablenz, 
Germany,  is  shown  in  Fig.  28.  The  index  wheel  of  this  ma- 
chine is  of  large  diameter,  about  7/10  of  that  of  the  largest 
gear  that  can  be  cut.  The  mechanism  controlling  the  move- 
ments of  the  machine  is  so  arranged  that  the  forward  feed 
does  not  commence  until  the  indexing  has  been  completed,  the 
cutter  slide  being  retained  in  its  rearward  position  until  that 


Fig.  27.    An  Example  of  English  Design,  built  by  J.  Parkinson  &  Son. 

time,  thus  avoiding  the  possibility  of  damage  to  the  machine 
or  work  from  failure  of  the  mechanism  to  operate  properly. 
An  unusual  feature  of  the  machine,  seen  in  the  view  shown, 
is  the  spindle  drive  gearing.  The  spindle  is  driven  by  a  worm. 
This  is  not  of  the  ordinary  type,  with  a  hole  through  its  cen- 
ter, splined  to  be  driven  by  the  longitudinal  driving  shaft  en 
which  it  slides  as  the  table  is  fed  forward  or  back;  instead,  a 
long  worm  is  used,  fixed  longitudinally,  and  threaded  for  a 
sufficient  length  to  accommodate  the  worm-wheel  throughout 
the   full   travel    of   the   slide.     It  will   also   be   observed   that 


the   outboard  support  for  the  work  arbor  is  hinged  to  facili- 
tate the  insertion  and  removal  of  the  work. 

A  gear-cutter  built  by  Messrs.  G.  Wilkinson  &  Son,  of 
Keighley,  England,  is  shown  in  Fig.  29.  This  is  essentially 
the  same  in  principle  as  the  previous  machines  described,  but 
it  has  an  entirely  different  appearance,  due  to  the  fact  that 
the  bed  is  set  on  legs,  instead  of  extending  down  to  a  solid 
bearing  on  the  floor.  The  controlling  mechanism  is  also 
somewhat  differently  arranged,  although  the  movements  re- 
quired are  the  same.  It  will  be  seen  that  It  is  intended  for 
comparatively  small  work.  It  takes  wheels  up  to  18  inches  In 
diameter  and  6  diametral  pitch.  Thp  cutter  spindle  is  driven 
by  a  spur  gear  of  large  diameter. 

Conventional  TjTje  of  Automatic  Formed  Cutter  Machine 
for  Heavy  Work. 

The  machines  we  have  just  been  describing  are  representa- 
tive of  the  standard  form  of  automatic  machine  for  small  and 


Fig.  28.    The  Reinecker  Automatic  Spur  Gear  Cutting  Machine. 

medium  work.  Considerations  of  ease  of  handling  the  work 
and  convenience  in  arranging  the  mechanism,  have  evolved  a 
somewhat  different  form  of  machine  for  the  largest  and  heav- 
iest work.  The  change  made  may  best  be  described  by  saying 
that  the  previous  type  of  machine  is  laid  down  on  the  back 
of  its  column,  with  the  bed  extending  vertically  upward  into 


Fig.  29.    The  "Wilkinson  Automatic  Machine  for  SmaU  Gears. 

the  air.  In  other  words,  the  change  is  simply  a  change  of 
base.  The  bed  becomes  the  column,  and  the  column  becomes 
the  bed.  This  explanation  will  be  easily  understood  by  com- 
paring the  machines  shown  in  Figs.  33  to  30  with  those  in 
Figs.  21  to  28.     The  principal  advantage  due  to  the  change 
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of  base  In  this  machine  is  (lie  hotter  siu)l)ort  given  to  lieavy 
work,  the  welglit  of  wliiih  is  carried  directly  by  the  bearing 
of  the  slide  on  the  bed,  instead  of  being  taken  by  the  elevat- 
ing screw  in  the  column,  as  in  the  design  previously  discussed. 


Fig.  30.    A  SmaU  Armstrong  Whitworth  Automatic  Machine. 

Although  it  was  stated  that  this  design  was  especially 
adapted  for  heavy  worli,  the  first  three  machines  here  shown 
of  this  kind  are  comparatively  small.  That  shown  in  Fig.  30 
is  built  by  Sir  W.  G.  Armstrong  Whitworth  &  Co.,  Manchester, 
England.     The  niarhine  is  very  simple  in  design  and  ruggedly 


Pig.  31.    A  Simple  Machine  with  Cam-operated  Feed,  built  by 
John  Hetherlneton  Si  Bona. 

built.  The  slow  downward  teed  and  quick  return  is  obtained 
by  epicyclic  gearing  in  the  feed  cone  at  the  top  of  the  column. 
The  clutches  controlling  this  mechanism  are  operated  by  stops 
on  the  side  of  the  column  operated  by  the  slide.  The  index- 
ing mechanism  is  of  the  frictional  type  set  by  change  gears 
for  the  required  number  of  cuts. 

The  gear-cutting  machine  shown  in  Fig.  31  is  built  by  John 
Hetherington  &  Sons,  Ltd.,  of  Manchester.  England.  A  num- 
ber of  interesting  points  are  evident  from  the  cut.  For 
Instance,  as  may  be  seen,  the  vertical  feed  of  the  cutter  slide 
on  the  face  of  the  column  is  effected  by  a  cam  under  the  base, 
at  the  end  of  the  horizontal  bearing  in  the  rear  leg.  This 
cam,  and  the  roller  and  slide  which  it  operates,  are  plainly 
visible  beneath  the  machine.  The  slide  is  counterwelghted  to 
keep  the  roll  always  pressed  up  against  the  cam.  Another 
Ingenious  detail   of  the   mechanism   is  the  belt  tightener  pro- 


vided, which  compensates  for  the  change  in  iiosition  of  tlic 
cutter  slide.  The  belt  is  passed  over  an  idler  fastened  to 
one  end  of  a  bell  i'ranlc,  whose  other  arm  has  teeth  engaging 
a  rack  on  the  cutter  slide.  As  the  slide  descends,  requiring 
more  belt,  the  idler  moves  toward  the  right,  furnishing  the 
required  amount.  The  same  belt  drives  both  the  spindle 
mechanism  and  the  feed  mechanism.  The  index  worm  and 
wheel  are  beneath  the  table.  A  quick  withdrawing  motion 
operated  by  an  eccentric  lever  is  provided  for  bringing  the 
spindle  back  from  the  cutter  when  it  is  desired  to  remove  or 
replace  work  on  the  arbor;  this  can  be  operated  without  dis- 
turbing the  setting  for  depth  of  cut.  This  machine  will  cut 
gears  up  to  30  inches  in  diameter,  4  inches  face  and  4  diam- 
etral pitch.  The  proper  change  gears  for  varying  the  feed 
and  indexing  are  furnished  with  the  machine. 


Fig,  32.    The  Whiton  Automatic  Gear-cutter. 

An  American  machine  of  the  same  structural  type,  built 
by  D.  E.  Whiton  Machine  Co.,  New  London,  Conn.,  is  shown  in 
Fig.  32.  It  is  fully  automatic,  and  one  of  the  features  of  its 
mechanism  is  a  provision  for  making  the  starting  of  each 
movement  dependent  on  the  successful  completion  of  the  pre- 
vious one.     That  is  to  say,  the  mechanism  is  so  arranged  that 
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Fig.  33.    Heavy  Armstrong  Whitworth  Oear-cuttlng  Machine. 

the  reverse  feed  is  loclvcd  until  the  forward  feed  has  been 
completed,  the  indexing  Is  locked  until  the  reverse  has  been 
properly  Indexed.  There  are  no  frictional  devices,  and  but 
one  stop  adjustment — that  for  length  of  stroke,  which  also  re- 
leases the  indexing  device.  Unlike  other  machines  of  this 
type  to  be   described,   this  one   is  arranged   for  cutting  bevel 
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gears  as  well,  the  cutter  slide  being  mounted  on  an  adjust- 
able sector  which  may  be  set  to  the  cutting  angle  of  the  bevel 
gear  which  is  to  be  milled.* 

The  first  of  the  heavier  machines  here  shown  in  Pig.  33  is 
another  built  by  Sir  W.  G.  Armstrong  Whitworth  &  Co.,  of 
Manchester,  England.  In  this  machine  the  Index  wheel  is 
carried  above  the  bed,  while  a  second  bearing  for  the  work 
spindle  is  provided  by  the  arm  which  springs  from  the  work 
slide  on  either  side,  and  spans  the  index  wheel.  This 
brings  the  top  of  the  base  rather  low,  so  the  column 
is  carried  on  an  upward  extension  of  the  bed,  giving 
the  whole  structure  a  distinctive  appearance.  The  change 
gears  for  indexing  are  mounted  on  the  slide,  and  car- 
ried with  it  when  adjustment  is  made  for  diameter.  In  this 
machine  the  indexing  is  either  automatic  or  hand,  as  may  be 
thought  best.  There  is  less  gain  in  automatic  indexing  in 
very  heavy  work  than  in  the  medium  size,  since  the  time  of 
feeding  is  proportionately  longer,  while  the  large  machine 
should  have  at  least  as  much  attention  as  is  required  for 
indexing.  The  cutter  head  of  this  machine 
can  be  set  on  an  angle  if  desired,  for  gashing 
worm-wheels.  The  cutter  spindle  Is  supported 
at  the  outer  end  by  a  bearing  and  is  driven 
by  a  coarse  lead  worm-gear.     The  machine  is 


gibbed  at  top  and  bottom.  The  cutter  spindle  is  driven  by 
spiral  gearing,  and  the  head  is  counterbalanced.  The  spindle 
is   hardened   and   carried   in   a   long  taper    bearing,   which   is 


?    35.    The  Darling  &  SeUers  4.foot  Automatic  Spur  Gear  Cutting  Machine. 


carefully  ground  to  fit.  The  endwise  ad- 
justment for  centering  the  cutler  is  effected 
by  moving  the  main  spindle  bearing  bodily 
to  the  left  or  right.  A  permanent  gage 
is  attached  to  the  cutter  slide  which  can  be 
instantly  lowered  to  test  the  centering  of  the 
cutter.  A  novel  feature  of  this  gear-cutting 
machine  is  the  way  in  which  the  quick  return 
of   the    cutter   slide    is   effected   by    the    excess 


Fig.  3  4.    An  Example  of  Swedish  Design— The  Atlas  Machine,  as  arranged  for 
Cutting  Spur  Gears. 

adapted  to  the  cutting  of  wheels  from  12  to  96  inches  in  diam- 
eter, up  to  14  inches  face. 

The  machine  shown  in  Fig.  34,  built  by  Nya  Aktiebolaget 
Atlas,  Stockholm,  Sweden,  is  shown  cutting  a  stack  of  large 
spur  gears.     It  is  in   reality,   however,  a  universal   machine, 
being  adapted   to  making  spiral   and   worm-gears  as   well   as 
spur   gears,   so    that    it   has   mechanism   in   addition   to    that 
needed  for  cutting  spur  gears  only,  as  may  be  seen  from  the 
cut.     The  heavy  cross  rail  and  the  change  gearing  mounted 
on  it  are  part  of  the  mechanism  required  for  bobbing  worm- 
wheels.     Its  action  as  a  spur  gear  ma- 
chine is  automatic  and  similar  to  that 
of  the  machines  previously  described. 
Like   the   Armstrong  machine   in   Fig. 
33,  it  has  the  index  wheel  above   the 
bed.    The  machine  will  cut  gears  up  to 
about  8   feet   in   diameter.     Other  ap- 
plications   of    this    tool    will    be    de- 
scribed  later. 

The  machine  shown  in  Fig.  35, 
built  by  Darling  &  Sellers,  Keighley, 
England,  has  the  index  wheel  carried 
below  the  bed  with  the  work  spindle 
passing   up    through   it.      It   will    also 

be    noted    that    the    work     carriage    en-  ^'^-  ^^-    ■*•  Newton  Machine,  especially  designed  for  the  Cutting  of  Heavy  Motor  Gears  and  Pinions 

circles  the  bed,  having  bearings  on  its  sides,  as  well  as  being      weight  of  the  counterbalance,  which  returns  the  slide  immedi- 


•  See  article  entitled   "X  New   .\utomatic  Gear  Cutter' 
uary,   1S98,   Issue   of   MiCHiNEnr. 


in  tlie  Jan-      ^'-^'^'  *°  '^^  upper  position  when  the  feed  is  released,  stopping 
against  an  air  cushion.     The  feed  change  is  accomplished  by 
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<'linnge  i^oarincr.  'riie  iiulvxlng  device  Is  of  Iho  friction  type,  but 
so  intei'locUed  with  the  feeding  mechanism  as  to  prevent  the 
feeding  of  the  cutter  before  the  indexing  has  been  completed. 
A  larger  size  of  this  machine  is  provided  with  a  clamping  ar- 
rangement which  firmly  holds  the  rim  of  the  work  while  the 
cut  is  being  laUen.  This  works  automatically;  a  friction  drive 
acting  through  a  screw  presses  it  down  onto  the  work,  while  a 
positive  dutch  raises  it  again.  The  machine  shown  In  the  cut 
has  a  feed  of  16  Inches  and  will  swing  a  1-foot  gear.  The  whole 
design  of  the  machine  is  unusually  interesting  and  attractive. 
In  Fig.  36  is  shown  an  automatic  gear-cutting  machine 
built  by  the  Newton  Machine  Tool  Works,  Philadelphia,  Pa. 
This  is  Inteuded  esiiecially  for  the  cutting  of  heavy  gears 
made  of  high  carbon  steel,  such  as  are  used  In 
motor  gears  for  electric  cars,  locomotives,  etc., 
with  the  expectation  of  cutting  two  or  three 
teeth  at  once.  The  massive  proportions  of  the 
machine  give  evidence  of  the  duty  for  which  It 
Is  Intended.  It  is  provided  with  a  mechanism 
which  renders  it  impossible  to  engage  the  down- 
ward feed  until  tlie  dividing  has  been  success- 
fully completed  for  the  next  tooth.  The  ma- 
chine shown  is  directly  motor-driven,  the  spin- 
dle    being    connected     to     the     motor     through 


Gould  &  Kberhnrdt,  of  Newark,  N.  J.  This  is  the  15-foot  size 
of  a  line  of  three,  of  which  the  largest  will  cut,  entirely  auto- 
matically, gears  up  to  20  feet  in  diameter,  36  inches  face  and 


Fig.  38.    The  Horizontal  Type  of  Gear-cutter,  as  built  by  Gould  &,  Eberhardt. 

6  inches  circular  pitch  in  cast  iron,   or  4%'  inches  In  steel.* 
So    far    as    the    writer    knows,    this    latter    machine    is    the 
largest  entirely  automatic  spur  gear  cutting  machine  that  has 
ever  been  built.     There  are  a  number  of  Interesting  features 
in  the  design  and  construction  of  this  machine.     A  safety  de- 
vice Is  incorporated  in  the  indexing  mechanism  which  makes  it 
impossible  for  the  cutter  to  feed  downward  before  the  indexing 
has    been    successfully    completed.      An    auxiliary 
cutter  spindle    (shown   in    place   in   the  machine) 
is  provided  for  finer  pitch,  small  diameter  cutters. 
When    the    heaviest    worlv    is    being    done,    this 
small    spindle    and    the    boxes    which    support    it 
are  removed.    The  column  has  rapid  power  adjust- 


Fig.  37.    The  Craven  Automatic  Gear-cutting  Machine 


a  train  of  spur,  spiral,  and  worm-gearing, 
ing  worm-wheel  is  mounted  above  the  slide, 
seen. 


The     index- 
as    may    be 


Machines  for  Heavy  Work  witli  Colunan 
Adjustable  for  Diameter.  • 

A  common  modification  of  this  type  of 
machine  consists  in  making  the  column 
carrying  the  cutter  slide  adjustable  on  the 
bed  to  suit  the  diameter  of  the  work,  in- 
stead of  adjusting  the  work  spindle.  A 
machine  thus  arranged,  built  by  the  Newton 
Machine  Tool  Works,  has  been  illustrated 
in  these  columns,*  It  is  not  automatic,  how- 
ever, since  it  requires  that  the  indexing  be 
done  by  hand. 

An  automatic  machine  of  this  type  is 
shown  In  Fig.  37.  This  tool  is  built  by 
Craven  Bros.,  Ltd.,  Manchester,  England. 
The  spindle  head  is  counterbalanced,  and  Is 
provided  with  tour  feeds  which  may  be 
changed  by  the  quick  change  mechanism 
seen  at  the  front  of  the  machine.  The  cut- 
ter spindle  is  driven  by  a  quick  feed  worm 
and  gun-metal  worniwheel.  The  outer  end 
Is  supported  in  an  adjustable  bearing.  The 
dividing  mechanism  can  be  operated  either  by  hand  or  power. 
The  design  is  a  neat  one  and  shows  evidence  of  careful  iilanning. 

The  adjustable  column  machine  shown  In  Fig.  38  Is  built  by 

Jime^'lS!?s"Vi=„„*"H*»»''    "A"!"'™"-  Gear-Cutting    Mnclilnpij' 
<>une,  181)8,   Issue  of  MAcrriNKiiY. 


Fig.  38.    The  Hetherlngrton  Automatic  Qear-outting  Machine. 

mcnt  on  the  bed  with  fine  hand  adjustment  for  the  llnal  set- 
ting. This  line  of  machines  has  been  largely  used  in  cutting 
cast  iron  and  steel  gears  which  had  formei'ly  been  made  with 


111    tho 


*  Di'Ncrlhpfl    In    "New 
I'Vbruiii-y,   1001. 


Tool.s   of    the   Mouth"   section   of   Maoiunbhv, 
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cast  teeth,  giving  verj-  much  better  gears  at  an  expense  not 
much  greater  than  was  required  with  those  with  cast  teeth. 

In  Fig.  39  is  shown  a  machine  of  the  adjustable  column 
type  built  by  John  Hetherington  &  Sons,  Ltd.,  of  Manchester, 
England.  This  is  a  large  capacity  machine  being  fitted  for 
cutting  gears  up  to  8  feet  in  diameter,  16  inches  face  and  1 
diametral   pitch.     The  dividing   mechanism   may   be   operated 


Fig.  40.    An  Example  of  Machine  -with  L-shaped  Bed,  as  made  by 
G.  F.  Smith.  Ltd. 

either  automatically  or  by  hand.  In  the  former  case  it  is 
effected  by  means  of  a  ratchet  mechanism  operated  by  a  crank 
which  starts  the  movement  gradually  and  stops  it  in  the  same 
way  without  shock  and  without  danger  of  over-running.  The 
spindle  is  driven  by  worm  and  spur  gears  from  a  3-step  cone 
pulley  for  a  wide  belt  of  high  velocity.  The  worm-gear  is 
gun  metal,  and  the  worm  of  steel. 

Spur  Gear  Cutting  Machines,  with  L-shaped  Bed. 
As  the  machines  we  have  been  describing  for  heavy  work 
were  evolved  from  the  orthodox  gear-cutter  by  the  expedient 
of  laying  that  machine  on  its  back  and  transforming  the  base 
into  the  column  and  vice  versa,  so  a  third  type,  occasionally 
met  with,  has  resulted  from  laying  the  or.thodox  machine  on 
its  side,  producing  a  bed  having  an  L-shape.  The  Pratt  & 
Whitney  gear-cutting  machine  was  an  example  of  this.  This 
is  familiar  to  most  mechanics  engaged  in  gear-cutting,  as 
there  are  many  of  thera  in  use  in  various  shops  in  this  country 
for  cutting  spur  gears  and  bobbing  worm-wheels.  The  build- 
ers have  discontinued  making  the  machine,  however,  so  we 
do  not  show  it  here.* 
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Fig.  41.    The  Hardinge  Automatic  Precision  Gear-cutter. 

Fig.  40  is  an  example  of  this  type.  Here  is  shown  an 
automatic  gear-cutter  built  by  G.  F.  Smith,  Ltd.,  of  Halifax, 
England.  As  may  be  seen,  one  branch  of  the  L  furnishes 
ways  on  which  the  horizontal  work  spindle  is  adjusted  to  set 
the  machine  for  the  proper  diameter  of  work.    The  other  por- 


tion of  the  bed  furnishes  ways  for  the  slide  carrying  the 
vertical  cutter  spindle.  This  cutter  spindle  is  driven  by  spiral 
and  worm-gearing  from  a  counter-shaft  cone.  The  indexing 
worm  on  the  dividing  wheel  shaft  is  adjustable  in  the  center 
to  take  up  wear.  All  changes  of  feed  and  indexing  are  by 
positive  gearing.  An  outboard  support  for  the  work  spindle 
is  plainly  shown  in  the  cut  attached  to  the  outer  end  of  the 
cutter  portion  of  the  bed. 

Another  example  of  this  type  of  machine,  though  arranged 
with  adjustments  permitting  the  cutting  of  bevel  gears,  is 
that  built  by  Messrs.  G.  Wilkinson  &  Son.  Keighley.  England; 
it  will  be  shown  in  a  succeeding  installment  of  this  article. 

Precision  Machines  using  the  Formed  Cutter. 
The  machines  we  have  described  are  suited  for  the  cutting 
of  gears  ranging  from  those  used  in  machinery  of  ordinary 
size,  up  to  the  largest  and  heaviest  built.  There  has  been  a 
development  along  somewhat  different  lines,  in  machines  for 
cutting  teeth  in  minute  pinions  and  gear  blanks,  such  as  are 
used  in  watches,  fine  instruments,  etc.  Some  of  these  small 
machines  cost  as  much  as,  or  more  than,  larger  ones  for 
ordinary  work.  This  is  due  in  part  perhaps  to  their  com- 
plexity, but  more  to  the  accurate  fitting  necessary.  An  amount 
of  looseness  which  would  be  just  sufficient  to  provide  oil  space 
in  the  spindle  of  a  large  automatic  gear-cutting  machine, 
would  give  so  loose  a  fit  to  the  spindle  of  one  of  these  minute 
mechanisms  as  to  make  it  totally  unfit  for  the  work  it  has  to 
do.  Where  the  thickness  of  the  teeth  of  the  gear  being  cut 
is  a  matter  of  a  few  thousandths  only,  the  required  accuracy 
in  the  fitting  of  the  spindle,  slides,  etc.,  must  be  expressed  in 
tens  of  thousandths  or  even  hundreds  of  thousandths  of  an 


•  See    article    entitled    ".\mcrican    Gear-Cutting    llachinery"    in    tbe 
June,  189S,  issue  of   M.icm.xEET. 


Fig.  42.    The  Standard  Mfg.  Co.'s  Automatic  Precision  Gear-cutter. 

inch.  Even  though  a  high  degree  of  accuracy  in  fitting  is 
obtained  in  these  machines,  it  is  still  found  necessary  in  some 
cases  to  take  two  or  three  and  sometimes  more  cuts  through 
each  tooth  space,  in  order  to  make  sure  that  the  desired  out- 
line is  obtained.  In  one  of  the  machines  shown,  provision 
has  been  made  for  this. 

In  Fig.  41  is  shown  a  precision  gear-cutting  machine  built 
by  Hardinge  Bros.,  1036  Lincoln  Ave.,  Chicago,  111.,  it  will 
be  seen  to  follow  somewhat  in  its  mechanism  the  Slate,  and 
Sloan  &  Chace  machines,  shown  in  Figs.  18  and  19,  being 
derived  in  form  from  the  ordinary  or  column  type  for  milling 
machines,  though  greatly  reduced  in  size.  In  adjusting  for 
diameter,  however,  the  cutter  spindle  is  moved  up  or  down  by 
swinging  about  its  fulcrum,  the  arm  on  which  it  is  carried; 
the  table  or  slide  carrying  the  work  head-stock  and  foot-stotk 
is  not  adjustable  vertically  for  this  purpose.  The  feeding 
and  indexing  movements  are  effected  by  a  cam  shaft  driven 
by  the  large  wheel  shown  at  the  back  of  the  machine.  The 
feeding  is  governed  by  the  slotted  link  mechanism  at  the 
front,  connected  by  the  adjustable  reach  rod  shown  with  the 
bracket  extending  downward  from  the  work  table,  beneath 
the  dividing  head.  Index  plates  are  used  instead  of  the  index 
worm-wheel  common  in  larger  machines.  Separate  disks  are 
used  for  locating  the  spindle  and  locking  it  in  position  after 
the  indexing,  the  disk  for  the  latter  purpose  being  covered 
to  prevent  accidental  injury.  An  arrangement  is  provided  by 
which  the  cutter  is  lowered  from  the  cut  on  the  backward 
movement  to  prevent  injuring  the  finished  tooth  space,  and 
to  allow  the  indexing  to  take  place  without  loss  of  time.  The 
ratchet  wheel  shown  below  the  machine  at  the  right  is  Indexed 
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a  step  for  ci\i.-h  tiuilli  i-ut  in  llic  work,  ami  may  bo  set  (o 
lower  the  cutter  out  ol'  the  work  and  stop  the  feeding  nu>clinn- 
ism  when  all  the  teeth  liave  been  cut.  The  cutter  spindle 
still  runs,  however,  and  the  in<lexlng  still  proceeds,  so  that 
the  working  parts  are  constanll.v  kept  at  the  working  tem- 
perature. 

In   Fig.   42   Is   shown   a   precision   gear-cutter  made   by   the 
Standard    Mfg.    Co..    of    Bridgeport,    Conn.*      This    machine 


Fig.  43.    The  Sloan  &  Cbace  Automatic  Precision  Pinion-cutter,  arranged 
for  taking  Tliree  Cuts  through  Each  Tooth. 

has  the  indexing  and  feeding  mechanisms  operated  by  a  cam 
shaft  driven  by  the  worm  and  worm-wheel  shown  at  the  left  of 
the  machine.  It  will  cut  gears  up  to  4  inches  in  diameter  in 
stacks  2  inches  long.  As  in  the  previous  machine,  the  cutter 
is  raised  out  of  the  work  while  the  blank  is  being  indexed 
and  the  feed  Is  being  returned  to  commence  the  next  stroke. 
Two  speeds  are  provided  for  the  cutter  spindle,  and  nine 
feeds.  The  cutter  works  ninety  per  cent  of  the  time,  the 
Indexing  and  returning  movements  being  very  rapid.  Both 
the  work  and  cutter  spindles  have  tapered  bearings  which 
can  be  compensated  for  wear. 

The  machine  shown  in  Fig.  43.  built  by  the  Sloan  &  Chace 
Mfg.  Co.,  Newark,  N.  J.,f  is  built  on  the  same  general  plan 
as  the  previous  machines  so  far  as  concerns  the  use  of  dial 
plates  for  indexing,  and  cams  for  performing  the  various 
movements.  This  machine,  however,  can  be  arranged  to  carry 
three  cutters  on  the  spindle,  if  desired.  The  first  cutter  is 
used  for  roughing,  the  work  being  indexed  clear  around  for 
that  purpose.  The  cutter  spindle  is  then  shifted  endwise  to 
bring  the  second  cutter  central  with  the  work,  when  the  opera- 
tion  is   continued  as  before.     The  spindle   is   then  shifted  a 


Pig.  44.    The  Waltham  Automatic  Pinion-cutter,  with  Magazine  and 
Self-feeding  Mechanism. 

second  time  to  bring  the  third  or  finishing  cutter  into  position 
for  operation,  whereupon  the  work  is  dompletcd.  This  little 
machine  is  ingeniously  arranged  to  allow  all  three  of  the 
Bettings,  the  roughing,  secondary  and  finishing,  to  be  sep- 
arately adjusted  for  centering  the  cutter  and  depth  of  cut. 
All  the  movements  are  entirely  automatic.     The  machine  is 

•See  "New  Maclilnery  nncl  Tools"  section  of  Maciiinert,  Stav,  1907. 
T  Bee   article   ontltlort    "Making    Small    Uelleved   (!oar-Cu(tci's   In    the 
oloan   Sc  Chnce  Shops,"   .Tanuiiry   1907,   Issues  ot  Machinery. 


essentially  a  iiiuion-ciitler  rather  than   a  gear-cutter,  as  it  Is 
best  adapleil  for  gear.s  having  coiiiparalively  few  tei'th. 

Tlie  auloniatic  pinion-cutter  shown  In  Fig.  44  Is  made  by 
the  Waltham  Machine.  Works  of  Waltham,  Mass.  In  this 
machine  the  automatic  principle  has  been  developed  to  a  high 
degree,  in  that  the  machine  feeds  itself  and  takes  out  the 
work  as  well,  after  It  is  completed.  The  long  slide  seen 
extending  upward  from  in  front  of  the  cutter  is  a  magazine 
iu  which  pinion  blanks  are  placed.  This  magazine  is  bi-ought 
in  line  with  spindles  of  the  head-  and  foot-stock,  whitth  (by 
the  action  of  the  cams  by  which  they  are  conUolled)  grasp 
the  shanks  of  the  blank  and  hold  it  firmly  in  position  to  be 
cut.  The  cutting  and  indeidng  then  proceed  as  in  previous 
machines.  When  the  indexing  has  been  completed,  the  hold 
of  the  chucks  on  the  work  is  released,  and  the  work  ejected. 
This  operation  is  continuous  as  long  as  the  cutter  stays  sharp 
and  the  magazine  is  kept  full. 

The  Formed  Tool  Principle  applied  to  the  Grinding-  or 
Abrasion  Process. 

The  only  representative  of  this  process,  so  far  as  we  know. 
is  the  machine  shown  in  Fig.  4.5.  This  tool,  built  by  Upton  & 
Gilnian,  Lowell,  Mass.,*  is  intended  primarily  for  smootli- 
in.g  up  teeth  of  cast  gears,  so  perhaps  it  does  not  really  belong 
in  the  category  of  gear-cutting  machines;  as  the  only  repre- 
sentative of  its  class,  however,  we  have  included  it.  The 
grinding  wheel  is  formed  to  the  shape  of  the  tooth  space  of 
the  gear  to  be  finished.     The  gear  is  mounted  on  the  vertical 


Fig.  45. 


*r 


The  Upton  &  Oilman  Machine  for  Finlshiner  the  Teeth  of  Cast 
Gears  by  grinding  with  a  Formed  Wheel. 


spindle  shown.  When  the  machine  is  in  operation  the  emery 
wheel  is  brought  down  through  the  tooth  space,  cleaning  it 
out,  and  is  then  withdrawn.  The  work  is  indexed,  and  the 
operation  is  repeated.  Owing  to  the  fact  that  the  shape  ot 
the  space  and  the  shape  of  the  wheel  are  the  same,  the  latter 
tends  to  preserve  its  form,  being  used  merely  to  remove  irregu- 
larities in  otherwise  perfectly  shaped  surfaces. 

The  Templet  Principle  applied  to  Cutting  the  Teeth  oi 
Spur  Gears. 

The  templet  principle  is  practically  limited,  in  the  cutting 
of  spur  gears  at  least,  to  the  shaping  or  planing  process.  It 
lias  been  used  principally  for  large  gears  having  teeth  of  very 
coarse  pitch,  too  large  to  be  formed  by  a  formed  tool  or  cutter 
covering  the  whole  outline.  It  has  the  advantage  over  the 
formed  cutter  process  of  being  comparatively  simple  in  opera- 
tion and  adapted  to  special  work  at  a  minimum  ot  expense.  It 
being  considerably  cheaper  to  make  a  templet  than  to  make 
a  formed  and  relieved  cutter  of  the  same  size. 

Fig.  46  shows  a  templet  spur  gear  planing  machine  built 
by  the  Gleason  Works,  Rochester,  N.  Y.  In  this  tool  the  work 
spindle  Is  horizontal,  a  pit  being  provided  for  gears  of  large 
diameter.  The  capacity  of  the  machine  is  very  great,  it  being 
adapted  to  cutting  teeth  in  blanks  up  to  20  feet  in  diameter. 
The  cutting  tool  is  mounted  in  a  traveling  head  at  the  right 
side  of  the  machine.  This  traveling  head  is  driven  by  a 
screw  controlled  by  open  and  crossed  belts  and  shifting 
mechanism  similar  to  that  used  for  a  planer.    The  scale  of 


•  Dcsei-llied   In    "New    Machinery    and   Tools"   section    of   Machinery, 
.January,  1907. 


362 


MACHINERY. 


February,  1908. 


the  engraving  is  too  small  to  show  the  temijlet  mechanism 
clearly,  but  it  is  identical  in  principle  with  that  illustrated  in 
Fig.  2,  in  the  first  installment  of  this  article.  For  varying 
the  diameter  adjustment  to  suit  the  blank  being  operated  on. 
the  head-stock  carrying  the  work  spindle  is  moved  toward  or 
away  from  the  tool  slide.  The  machine  shown  is  motor 
driven. 

Another  remarkable  example  of  templet  machine  for  spur 
gears  is  shown  in  Fig.  47.  In  this  case  the  tool  is  a  modified 
slotter  instead  of  being  a  modified  Richards  planer  as  in 
Fig.  46.  The  column  part  of  this  tool  is,  in  fact,  practically 
the  portable  slotter  built  by  its  makers,  the  Newton  Machine 


hardened.  The  pieces  are  cooled  in  a  cooling  tub,  which  is 
6  feet  long.  26  inches  deep,  and  28  inches  wide.  On  the 
inside  of  this  tub  there  is  a  screen  which  is  made  of  heavy 
wire  netting,  such  as  is  used  in  the  front  end  of  a  locomo- 
tive. This  screen  Is  about  4  inches  from  the  bottom  of  the 
tub,  so  that  the  cold  water  can  circulate  freely  around  the 
pieces  being  cooled.  It  is  supported  by  angle-irons  which  are 
fastened  to  the  sides  of  the  tub.  The  screen  has  a  ball  at 
each  end,  to  facilitate  handling.  The  pieces  when  taken  from 
the  cooling  tub,  should  be  clean  and  white;  if  they  are 
spotted  it  Is  an  indication  that  the  furnace  was  not  kept  at 
a  uniform  temperature. 

In  a  paper  presented  by  Mr.  J.  J.  Ryan,  some 
additional  information  was  given  on  the  subject 
of  case-hardening.  He  has  attained  good  results 
with  a  compound  consisting  of  a  mixture  of  car- 
bonated bone  black  and  salt.  The  pieces  are 
packed  in  a  cast  iron  box,  which  has  a  close 
fitting  lid  which  can  be  bolted  into  place.  All 
the   joints    of    the    box    are   sealed    with   clay,    so 


Fig.  46.    The  Gleason  Templet  Spur  Gear  Planer. 

Tool  Works,  Philadelphia,  Pa.*     It  is  mounted 
on  a  long  base  plate  and  may  be  set  at  any  de- 
sired position  thereon  to  agree  with  the  diam- 
eter of  the  gear  being  cut.     The  work  is  sup- 
ported on  a  rotating  table  which  is  indexed  by 
a    worm     and    worm-wheel    operated    through 
change  gears  by  a  separate  electric  motor  pro- 
vided   for    that    purpose.      The    head    may    be 
moved  back  far  enough  to  swing  the  w-ork  40 
feet  in  diameter.     The  templets  for  shaping  the 
tooth  outline  are  mounted  in  brackets  on   the 
tool  head  on  either  side  of  the  tool-post  of  the 
portable  shaper.    The  tool-post  is  pressed  toward 
the  right-  or  left-hand  former  by  a  spring,  as 
may  be  required,  and  as  it  is  fed  outward  by  the  feeding  mechan- 
ism provided,  it  is  thus  shifted  sidewise  in  such  a  fashion  as 
to  reproduce  the  outline  of  the  templet  on  the  teeth  of  the  gear. 
The   next   installment   will    describe   the   various   machines 
and  methods  used  for  cutting  spur  gears  by  the  molding  gen- 
erating process. 


NOTES  ON  CASE-HARDENING. 

The  following  notes  on  case-hardening  are  from  papers  pre- 
sented before  the  International  Railway  Master  Blacksmiths' 
Association. 

The  method  of  case-hardening  practiced  at  the  shops  of 
the  Cincinnati,  New  Orleans  &  Texas  Pacific  Railroad,  at 
Ludlow,  Kentucky,  was  described  by  Mr.  George  Masser.  The 
case-hardening  compound  used  at  the  Ludlow  shops  is  made 
by  mixing  100  pounds  prussiate  of  potash,  and  50  pounds 
bichromate  of  potash,  with  one  barrel  of  salt.  The  potash  is 
pulverized  before  it  is  mixed  with  the  salt.  The  pieces  to  be 
hardened  are  packed  in  a  cast  iron  box  of  suitable  size,  in 
such  a  way  that  each  piece  will  be  covered  with  a  sufficient 
quantity  of  potash  when  it  is  dissolved.  The  edges  of  the 
box  lid  are  luted  with  fire  clay,  to  make  the  box  as  air-tight 
as  possible.  The  box  is  then  placed  in  a  furnace,  where  it 
is  allowed  to  remain  eight  or  ten  hours,  the  length  of  time 
depending   somewhat    upon    the    sizes    of    the    pieces    being 

•  See  article  entitled  "Spur  Gear  Planer"  in  the  November,  1902, 
Issue  of  Machixery. 


Fig.  47.    The  Newton  Portable  Slotter.  arranged  -with  Templet  Mechanism  and  Indexing 
Base  for  Cutting  Spur  Gears. 

that  it  will  be  practically  air-tight.  The  box  is  kept  in  a 
furnace  from  twelve  to  fourteen  hours,  and  a  special  effort 
is  made  to  keep  the  furnace  at  an  even  temperature  dur- 
ing that  time,  as  any  great  fluctuation  in  the  temperature 
has  a  tendency  to  make  the  material  brittle.  A  temjierature 
of  1,350  degrees  F.  is  considered  maximum.  The  cooling  tub 
is  provided  with  "a  water  inlet  at  the  bottom,  and  an  over- 
flow at  the  top,  so  that  the  water  will  be  kept  cool.  All 
pieces  such  as  links  and  quadrants  should  be  let  down  into 
the  water  edgewise,  to  avoid  springing  them. 

Mr.  R.  A.  Mould,  master  blacksmith  at  the  Omaha  shops 
of  the  Union  Pacific  Railroad,  made  some  comments  on  the 
subject  which  will  be  found  of  value  and  interest.  Mr. 
Mould  believes  that  the  first  thing  to  be  considered  in  con- 
nection with  case-hardening,  is  hardness;  and  the  second,  the 
condition  of  the  material  after  the  process  of  heating  and 
cooling  has  taken  place.  The  best  results  are  not  always 
obtained  by  hardening  the  pieces  to  the  greatest  possible 
depth.  If  a  depth  of  1/16  inch  is  sufficient  to  meet  all  re- 
quirements, nothing  is  gained  by  hardening  to  a  greater 
depth.  The  length  of  time  that  it  is  necessary  to  keep  the 
work  in  the  furnace  will  depend  upon  the  class  of  the  work, 
and  upon  the  depth  required  for  the  hardened  part.  The 
furnace  should  be  so  constructed  that  a  uniform  temperature 
can  be  maintained,  and  Mr.  Mould  believes  that  an  under- 
feed oil  furnace  will  give  the  best  results,  as  the  degree  of 
heat  can  be  more  easily  regulated. 
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THE  MANUFACTURE  OP  SMALL  STEAM 
TURBINES. 

K.  O.  SMITH* 

OwiuK  to  tlio  wiilespi'cad  intei'OHt  In 
till'  strain  liirbinp  at  the  present  time, 
the  writer  believes  that  a  short  article 
ileserihlng  some  of  the  (■onstructivo 
features  of  small  sized  turbines  would 
lie  of  interest   to  shopmen   in   general. 

The  Kerr  sleam  turbine,  in  the 
manufacture  of  which  the  writer  has 
been  engaged  for  some  time,  is  of  the 
multi-stage  nozzle  -  and  -  bucket  type 
made  in  three  sizes,  ranging  from  5  to 
oOO  horse-power.  The  division  into 
sta.ges  is  made  by  east  iron  partitions 
known  as  diaphragms  into  whicli  are 
riveted  the  steam  nozzles.  The  horse- 
K.  o.  Smith  t  ijower     of     any     size     of     turbine     is 


condensing  instead  of  condensing  as  originally  intended,  owing 
lo  the  non  ariival  of  the  condenser  and  the  necessity  of  get- 
ling  I  he  plant  started.  A  set  of  non-condensing  nozzles  was 
at  once  designid,  and  they  were  made  and  placed  in  the  tur- 
bine in  ten  hours.  The  ]jlant  was  then  operated  successfully 
and  economically  on  a  non-condensing  basis. 

Such  llexibility  of  design  necessarily  entails  carelul  I  bought 
on  the  part  of  the  machine  sliop  force  to  avoid  an  overwhelm- 
ing number  of  jigs  and  special  tools.  Ola|>hragnis,  as  sliown 
in   Kig.  4,  are  kept  In  stock  ready  for  drilling  at  any  lime. 

Tlie  jig  shown  in  Fig.  2  will  drill  any  required  number  of 
holes,  and  by  changing  the  movable  arm  the  drilling  radiusr 
or  size  of  hole  may  be  varied.  Two  index  plates  like  the  ona 
shown  cover  all  tlie  numbers  of  holes  called  for  on  all  sizes 
of  turbines. 

To  set  the  nozzles  at  the  proper  angle  and  give  clearance 
on  the  buckets,  a  templet.  Fig.  3,  with  a  thin  cleaiance  shim 
is  used.  Once  set  against  the  templet,  they  are  beaded  in  like 
boiler  tubes  with  a  special  beading  tool  and  imeumatic  ham- 


Fig.  1.    Assembled  Rotor  of  Kerr  Steam  Turbine. 


determined  under  a  given  set  of  conditions  by  the  number 
and  size  of  these  nozzles.  For  this  reason  a  turbine  may  be 
quickly   changed   to   meet   different  or   unexpected   conditions. 


mer.  Before  being  set  in  the  diaphragms,  all  nozzles  must 
of  course  be  reamed  to  the  proper  size  and  taper.  This  is 
done  by  special  reamers  held  in  the  spindle  of  a  high-speed 


Flgr.  2.    Indexing:  Jig  for  Drilling  Diaphragms. 

For  example,  in  one  turbine  installation  it  was  suddenly  found 
necessary,   after  ail   plans  were   made,   to   run    I  In-   unit   non- 


•  Shop  Ruprrlnlotulcnt  Kerr  Steam  Turlilno  Co.,  Wcllsvlllp,  N.  Y. 

tKcnni'lli  (;.  .Sniilh  wns  liorn   In  Dixon.   III.     lb'  iinidiintod  from  llio 

mcclinnlc-iil    cnKln Itik   (IrpMrlincTil    ol'   Ihc    fnlviTsilv    of    Illinois,   iind 

»i'i-vc(l  nil  iipprciillicsliiii  Willi  III.'  Mrowii  Corliss  lOimlnc  Co..  Corliss, 
«Ih.  lie  liiis  work. (I  for  llii'  Illinois  Cc>nlnil  U.  H.  <'<i.,  WcstlnKlionsc 
Mni-lilnc  Co.,  lOiisI  I'lltsliiiru,  I'u.,  mid  llio  Ivrrr  SIriim  Tiirliino  Co., 
WpIIsvIIIp,  n.  v.,  luivlnn  lii'ld  llii'  posllloiis  ol'  nsslsdinl  (-rocting  cngl- 
lo'cr,  I'l-ci'lliig  I'ligliii'iT,    ind   sliop  suiirrliilcndcnt. 


Fig.  3.    Bteam  Nozzles  set  on  Templet. 

sensitive  drill,  thus  giving  them  a  good  clean  tlnisli  on  the 
interior  surface.  On  the  testing  block  all  stage  pressures  are 
taken,  and  from  the  calculated  pressures  the  accuracy  of  the 
reaming  can  be  checked.  Any  marked  variation  from  the 
proper  pressure  must  bo  corrected.  Such  mistakes,  however, 
seldom  occur. 

The  niosl   important  jiarts  of  a  turbine,  so   far  as  its   run- 
ning qualities  are  concerned,  are  the  bearings  and  rotor.    The 


364 


MACHINEEY. 


February,  1908. 


bucket  wheels,  which  form  the  main  part  of  the  rotor,  Fig.  1, 
are  of  flange  steel  into  which  are  set  drop-forged  steel  buck- 
ets. The  wheels  are  first  dove-tailed  in  a  slotting  machine  of 
special  design  operating  like  a  gear  cutter.  The  buckets  are 
then  riveted  in  under  a  heavy  pneumatic  riveter.  So  firmly 
are  they  fastened  that  the  bucket  itself  will  be  destroyed 
before  it  can  be  pulled  from  the  disk.     By  the  use  of  properly 


the  oil  actually  enters  and  circulates  through  the  bearing  so 
as  to  keep  a  continuous  film  surrounding  the  shaft.  A  well 
lubricated  turbine  bearing  will  last  indefinitely,  because,  being 
direct  connected,  there  is  no  belt  pull  and  the  bearing  pressure 
is  always  light. 

The  testing  of  small  turbines  quickly  developed  a  number 
of  problems.     When  connected  with  fans,  blowers,  or  pumps. 


Fig.  4.    Stock  Diaphragms  for  Kerr  Steam  Turbines. 

formed   dies  the  buckets  are  accurately   aligned  while  being 
riveted. 

As  is  any  high-speed  machine,  the  balancing  of  the  rotating 
parts  is  of  paramount  Importance.  For  thin  steel  disks,  like 
the  bucket  wheels,  a  static  balance  is  sufficient  when  care- 
fully and  accurately  made  on  a  hardened  mandrel  rolling 
on  hardened  knife-edges.     See  Fig.  5.     Each  disk  is  balanced 


Fl£r-  f>-    Balancing  Disk  on  Knife-edge  Bearing  Ways. 

at  the  shop,  the  unit,  of  course,  can  be  tested  as  a  whole,  but 
for  testing  turbines  alone  a  special  form  of  Prony  brake  had 
to  be  devised. 

For  high  speeds  and  high  powers  the  ordinary  form  of 
brake  cannot  be  used  as  it  heats  too  rapidly,  causing  jarring 
and  gripping  of  the  brake  pulley.  The  special  form  of  hollow 
pulley  shown  in  Fig.  6  has  been  found  to  give  satisfactory 
results  at  speeds  of  2,400  to  3,600  R.P.M.,  and  for  10  to  300 
horse-power.  Water  is  delivered  to  the  interior  of  the  hollow 
pulley,  and  is  thrown  out  through  holes  in  the  circumference 
by  centrifugal  force.  The  ordinary  form  of  smooth,  solid, 
externally  lubricated  pulley  will  carry  as  high  as  40  to  50 
horse-power  at  speeds  up  to  3,600  R.P.M.  fairly  well.  In  using 
a  new  brake  for  the  first  time  it  is  a  good  plan  to  run  it  at 
a  high  speed,  for  a  few  seconds,  with  no  water  whatever.  This 
burns  off  any  high  spots,  and  puts  a  glaze  on  the  surface  of 
the  wood,  causing  it  to  bear  smoothly  on  the  pulley  and  to 
wear  well. 

One  thing  I  would  say  in  conclusion  as  to  the  manufacture 
of  turbines  and  high-speed  machinery  in  general.     Faulty  bal- 


Fig.  6.    Hollow  Brake  Pulley. 
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separately  on  its  own  hub.  and  any  slight  inaccuracies  in 
individual  disks  tend  to  counterbalance  each  other  when  the 
whole  rotor  is  revolving. 

For  shafts,  nickel  steel  is  used  as  giving  the  most  satis- 
factory results.  It  stands  heat  best  and  is  freest  from  internal 
strains.  The  shafts  are  first  roughed  out,  and  then  all  drill- 
ing and  keywaying  is  done  before  the  final  cut  is  taken,  thus 
insuring  an  absolutely  true  running  shaft.  With  shaft  sizes 
of  1%  to  2%  inches,  the  critical  speeds  are  comparatively  low. 
but  as  the  turbines  are  never  run  at  these  speeds,  the  slight 
jar  occurring  when  the  critical  speed  is  passed  has  no  effect 
whatever. 

The  bearings  are  of  bronze  fitted  with  a  special  ring  oiling 
device.  For  any  bearing  running  at  high  speed  the  lubrica- 
tion must  be  perfect;  otherwise  vibration  will  occur  even  if 
the  bearing  does  not  heat  seriously. .  This  is  frequently  the 
cause  of  intermittent  spells  of  vibration  in  turbines  and  other 
high-speed  machinery.  Oil  grooves  large  enough  and  numer- 
ous enough  to  carry  a  good  supply  of  oil  must  be  provided 
with  the  edges  well  chamfered,  and  care  must  be  taken  that 


Fig.  7.    Assembled  Kerr  Steam  Turbine  Unit. 

ance,  faulty  alignment,  imperfect  bearings  and  other  faults  of 
construction  are  evident  as  soon  as  the  machine  goes  up  to 
speed  the  first  time.  In  other  words,  turbines  will  not  run 
for  a  while  and  slowly  develop  troubles  the  germ  of  which 
was  present  at  the  beginning.     Anything  apt  to  cause  trouble 
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will  appear  al  once  on  the  testing  Moor,  wluno  it  cuu  be  rcme- 
<iied.  A  Kooil  turbine,  once  instiilled,  is  a  thoroughly  reliable 
and  durable  machine.  In  one  foundry  Installation  with  which 
1  am  familiar,  the  turbine  runs  a  fan  for  one  hour  and  thirty 
minutes  each  day  during  the  heat,  requiring  only  the  opening 
and  closing  of  the  throttle,  and  a  pint  of  oil  once  a  month. 


BARR'S  RULES  FOR  POWERING  MACHINE 
TOOLS. 

The  following  simple  empirical  rules  compiled  some  time 
ago  from  the  averages  of  many  tests  and  observations  by 
Mr.  J.  A.  Barr,  of  the  Westinghouse  Electric  &  Mfg.  Co.,  will 
be  found  useful  in  equipping  machine  tools  with  Individual 
electric  motors.  The  power  ratings  indicated  for  the  condi- 
tions named  agree,  generally,  with  the  average  of  shop  re- 
quirements. 

Lathes. — Engine  lathes  using  one  cutting  tool  of  water- 
hardened  steel  at  about  20  feet  per  minute: 

H.  P.  =  0.15S  — 1. 

For  heavy  engine  lathes  such  as  forge  lathes: 

H.  P.  =  0.234  S  — 2. 

In  both  engine  and  forge  lathes  S^  swing  of  lathe.  In 
Inches. 

Example:  Find  the  power  required  to  drive  a  forge  lathe 
of  4S-inch  swing.    Then  (0.234  X  48)  —  2  =  9.23  H.  P. 

Boring  Mills. — For  the  operation  of  standard  boring  mills, 
using  one  cutting  tool  of  water-hardened  steel  at  approxi- 
mately 20  feet  per  minute,  the  following  formula  will  be  found 
to  represent  good  practice  for  heavy  work: 

H.  P.  =:0.25S  —  4,  wherein  S  =  swing  of  mill,  in  inches. 

Milling  Machines. — For  normal  milling  machines,  using 
water-hardened  steel  cutters  running  at  about  20  feet  per 
minute,  the  following  formula  will  be  found  useful: 

H.  P.  =  0.3  W,  wherein  W  =  distance  between  housings.  In 
inches. 

Drill  Presses. — For  normal  drill  presses,  using  water-hard- 
ened steel  drills,  running  at  a  peripheral  cutting  speed  of 
approximately  20  feet  per  minute  the  following  formulas 
apply:    • 

H.  P.=:0.06S. 

For  heavy  radial  drill  presses: 

H.  P.  =  0.1  S, 
wherein  S  =:  swing,  in  inches. 

Blotters. — Normal  crank  slotters,  using  water-hardened 
steels  at  cutting  speeds  of  from  15  to  26  feet  per  minute, 
require: 

Horse-power. 


Stroke. 

10  inches. 
18       " 
30       •• 


5 

7 
10 


Shapers. — Shapers  using  v/ater-hardened  tool  steels  at  cut- 
ting speeds  of  from  15  to  20  feet  per  minute  have  the  follow- 
ing power  requirements: 

Stroke.  Horse-power.  .Stroke.  Horse-power. 

16  inches.  3  24  inches.  5 

18  inches.  31/2  36  inches.  61/2 

Planers. — For  normal  planers  using  water-hardened  steel  at 
cutting  speeds  of  from  15  to  20  feet  per  minute,  the  power  is 
approximately  as  follows: 

H.  P.  =  3  W. 
where  W=:  width  between  housings,  in  feet. 

For  heavy  forge  planers: 

H.P.  =  4.92W. 

By  normal  planer  is  meant  a  planer  in  which  the  length  of 
the  bed  in  feet  is  approximately  two-tenths  the  width  between 
the  housings  in  inches.  For  example,  a  48-inch  planer  would 
have  a  length  of  platen  of  approximately  9.6,  or  10  feet. 

The  above  formulas  are  for  planers  having  a  ratio  of  cut- 
ting to  return  speeds  of  approximately  1  to  3,  and  cover 
planers  with  two  tools  in  operation.  If  more  than  two  tools 
are  used,  or  if  the  ratio  between  the  forward  ana  return  speeds 
Is  more  than  1  to  3,  the  hor.sc-powcr  given  by  above  for- 
mula should  be  increased.  It  sliould  be  noted  that  where 
the  length  of  bed  is  greater  than  tliat  mentioned  above  the 
horse-power  should  be  Increased. 


THE  TRIBULATIONS  OP  AN  INVENTOR. 

JOHN, 

A  long,  long  time  ago,  when  the  Teddy  bears  roamed  wild 
in  the  cities,  and  the  rushing  red  devil  wagons  tore  up  and 
down  throughout  the  land,  there  was  a  noted  country  on  our 
planet  called  Yewessay.  In  this  country,  besides  the  high 
financiers,  railroad  presidents,  and  captains  of  Industry,  there 
was  a  very  large  number  of  common,  ordinary  people  like  our- 
selves, though  one  could  never  have  guessed  it  from  the  news- 
papers. Among  Ihese  common,  ordinary  people  there  lived 
quite  a  number  of  peculiar  people,  who  mostly  belonged  to 
either  one  of  two  classes.  The  brains  of  these  people  were  abnor- 
mally developed,  or,  perhaps,  abnormally  undeveloped;  their  tem- 
I)erament  was  such  that  they  could  not  let  well  enough  alone. 
In  one  class  the  abnormity  appeared  as  de-structiveness.  These 
were  called  lunatics.  When  a  lunatic  saw  something  which 
did  not  suit  him,  he  immediately  smashed  it,  or  tried  to. 
In  the  other  class,  the  abnormity  appears  as  con-structiveness. 
These  were  termed  inventors.  When  an  inventor  saw  some- 
thing which  did  not  suit  him,  he  immediately  invented  some- 
thing better,  or  tried  to. 

The  lunatics  were  treated  kindly  and  provided  with  food, 
shelter,  and  raiment  by  the  government,  but,  though  the 
inventors  were  often,  yea,  generally,  without  money,  and  all 
other  modern  conveniences,  the  government  never  even 
appointed  a  commission  to  investigate  them,  let  alone  doing 
anything  substantial. 

The  great  aim  of  every  inventor,  at  that  time,  was  to 
obtain  a  patent.  A  patent  was  really  merely  a  document 
setting  forth  that,  whereas  the  inventor  had  petitioned  the- 
Commissioner  of  Patents  for  a  patent  for  an  alleged  new  and 
useful  improvement,  and  had  complied  with  the  various 
requirements  of  the  law  in  such  cases  made  and  provided, 
and  etc.,  etc.,  that  the  inventor,  his  heirs,  or  assigns  should 
have  the  exclusive  right  to  make,  use,  and  vend  the  said 
invention  throughout  the  land  of  Yewessay  and  the  territories 
thereof  for  the  term  of  seventeen  years. 

These  patents  were  held  in  great  reverence  and  awe  by  the 
poor  inventors,  and  were  believed  (at  least  by  those  who 
never  had  obtained  one)  to  be  of  great  value — a  sort  of 
Midas'  touch  by  which  everything  could  be  turned  into  gold. 
As  a  matter  of  fact,  the  patents  were  generally  worth  very 
little,  and  had  it  not  been  for  the  active  advertising  cam- 
paign carried  on  by  certain  interested  parties,  the  inventors 
would  soon  have  realized  the  true  state  of  things,  and  the 
number  of  patents  applied  for  each  year  would  have  been 
less  by  a  great  many  thousand.  There  was  a  great  host  of 
patent  attorneys  who  grew  fat  on  the  fees  they  obtained  from 
the  inventors  for  preparing  their  applications  for  patents,  and 
the  country  was  flooded  with  little  books  published  by  these 
men  telling  of  how  inventor  Jones  had  made  a  million 
out  of  his  patent  everlasting  steel-pointed  lead  pencil,  how 
inventor  Smith  had  made  three  millions  on  his  patent  airless 
pneumatic  tire,  and  of  how  sixteen  billion  dollars  had  been 
offered  for  a  cheap  substitute  for  water,  and  twenty-three 
cents  for  a  new  car  coupler. 

After  reading  a  few  hundred  of  these  little  works  of  art 
(and  craft),  the  inventor  usually  began  to  long  for  some  of 
the  golden  dollars  dangled  so  temptingly  before  his  eyes,  and. 
as  it  is  the  easiest  thing  in  the  world  for  an  inventor  to 
invent,  the  fees  were  soon  in  the  hands  of  the  attorneys, 
which  you  must  admit  is  quite  the  proper  place  for  them  to 
be,  seeing  that  they  went  to  so  much  trouble  to  s-ecure  them. 
It  seems  a  peculiar  oversight,  as  we  look  at  it  now,  that  none 
of  the  little  books  drew  attention  to  the  fact  that,  while  about 
fifty  thousand  i)atents  were  granted  every  year,  about  forty 
thousand  did  not  profit  the  inventor  at  all,  and,  of  the  remain- 
ing ten  thousand,  but  a  very  small  proportion  realized  :iny 
substantial  sum.  Perhaps  the  publication  of  this  information 
might  have  discouraged  some  of  the  inventors,  and  as  that  is 
the  last  thing  any  of  the  attorneys  ever  wanted  to  do,  may  be 
the  information  was  accidently  omitted  for  that  reason. 

Well,  this  little  fairy  story  is  about  an  inventor  that  lived 
in  those  good  old  times,  in  the  remarkable  land  of  Y'ewessay. 
This  Inventor,  like  most  others  of  his  kind,  was  poor,  but  he 
had  a  great  idea.     Every  Inventor  in  those  days  had  a  great 
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idea.  This  was  the  principal  symptom  of  the  malady,  and, 
though  it  really  did  no  good  to  treat  the  patient,  as  the  mal- 
ady was  practically  incurable,  it  was,  then,  considered  good 
practice,  since  hydrotherapy  had  become  the  fashion,  to  use 
the  cold  water  treatment.  Liberal  quantities  of  H,0,  tempera- 
ture 321/i  degrees  F.,  were  applied  to  the  great  idea  whenever 
convenient,  and  the  wet  blanket  pack  was  frequently  used. 
No  one  was  ever  permanently  benefited  by  this  method,  though 
the  treatment  was  a  source  of  much  discomfort  to  the  patient. 

But  to  resume,  the  great  idea  of  this  inventor  was  a  method 
of  making  water  run  up  hill.  This  idea  was  the  result  of 
much  study,  and  much  burning  of  the  midnight  gas  (to  the 
great  disgust  of  the  landlady).  It  was  evident  to  all  that  if 
the  inventor's  claims  proved  true,  he  had  indeed  made  a 
great  and  valuable  invention,  but,  strange  to  relate,  though 
all  the  friends  of  the  inventor  congratulated  him  on  the 
making  of  such  an  excellent  invention,  not  one  of  them  would 
invest  one  single  shekel  to  help  build  an  experimental 
machine.  The  inventor  was  thus  forced  to  go  among  strangers 
seeking  the  mighty  dollar  to  develop  his  idea. 

Many  were  the  men  he  visited,  and  many  were  the  opin- 
ions he  received,  also  much  experience,  but  no  money,  and 
the  inventor  was  almost  discouraged.  At  last  he  fell  into 
the  hands  of  the  brokers.  These,  after  hearing  the  inventor's 
description  of  his  wonderful  invention,  said:  "We  mtist  have 
expert  advise  upon  this." 

And  many  were  the  experts  they  visited,  and  many  were 
the  opinions  they  received  (all  different),  and  much  advice 
how  not  to  do  it,  but  no  money,  and  the  inventor  came  to  the 
conclusion  that  he  knew  more  about  his  own  invention  than 
any  of  the  wise  experts  could  tell  him.  So  also  thought  the 
brokers.  Then  said  the  brokers,  "We  must  have  the  patent 
records  searched." 

And  many  were  the  attorneys  they  visited,  and  many  were 
the  flattering  opinions  they  received,  and  many  were  the 
searches  the  attorneys  made,  but  not  one  anticipating  patent 
did  they  find,  nor  any  device  even  remotely  related  to  the 
invention. 

,  Then  said  the  brokers:  "This  is  very  much  of  a  speculation, 
a  gambler's  chance;  we  must  have  a  large  commission  for 
telling  our  friends  that  this  is  a  sure,  get-rick-quick,  520  per 
cent  a  year,  and  no-chance-of-loss  investment.  You  must 
assign  66  2/:3  per  cent  of  your  invention  to  us,  and  we  will 
then  find  you  the  $713.30  you  require  to  build  your  machine." 
(This  is  an  exceedingly  compact,  abridged,  and  expurgated  edi- 
tion. A  verbatim  report  was  recorded  on  33  miles  of  steel 
wire  by  the  telegraphone,  and  may  be  found  in  exhibit 
K331,107  court  records.) 

The  inventor  was  then  kept  busy  for  a  long  time  signing 
assignments,  sealing  seals,  transferring  transfers,  and  per- 
forming other  little  acts  necessary  in  the  premises,  not  other- 
wise more  particularly  mentioned  or  described. 

Having  secured  the  money,  the  inventor  then  started  to 
build  his  machine.  In  a  few  months  it  was  completed,  but 
alas!  when  tried  it  would  not  only  not  make  the  water  run 
up  hill,  but  it  would  not  keep  it  from  running  down  (and  the 
wise  experts  looked  very  wise  and  smiled  behind  their  hands). 
The  poor  inventor  scarcely  knew  what  to  do.  He  was  sure 
the  principles  were  all  right,  but — there  was  the  machine. 
For  forty  days  and  forty  nights  he  labored  over  it,  and  at 
last,  by  changing  one  little  thing  here,  and  another  little 
thing  there,  he  managed  to  fix  the  machine  so  that  it  would 
at  least  keep  the  water  from  running  down  hill,  and  that 
was  quite  an  achievement,  you  must  admit  (but  the  wise 
experts  looked  very  wise  and  smiled  behind  their  hands). 

About  this  time  the  inventor  had  spent  all  of  the  $713.30 
supplied  by  the  brokers,  and  $23  besides,  and  what  he  owed 
made  a  bit  beside  that,  and  he  had  only  one  shirt  and  no 
credit,  so  you  see  he  was,  technically  speaking,  pretty  hard 
up.  At  last  the  inventor  went  to  the  brokers  again,  and  after 
talking  and  talking  and  talking  (he  was  a  good  talker)  again 
and  again,  he  obtained  $479.17  more.  This  was  the  exact 
amount  required  to  finish  the  invention.  The  inventor  knew 
that  this  was  the  right  amount  because  he  had  carefully 
figured  it  out. 

Well,  to  shorten  this  long  story,  after  many  moons  of  tedi- 
ous,  heart-breaking  work  the  machine  was  made  to  run  suc- 


cessfully, the  water  ran  up  hill  (the  wise  experts  stopped 
looking  very  wise  and  looked  foolish  instead),  and  the  inven- 
tor bought  himself  a  new  suit  of  real  store  clothes  (on  credit). 

During  the  time  the  invention  was  being  perfected,  the 
inventor,  who,  by  the  way,  was  a  deacon  in  the  Methodist 
Church,  had  learned  a  new  language,  which  was  then  exten- 
sively used  in  intimate  conversation  with  unruly  and  obstrep- 
erous, animate  or  inanimate  objects.  It  was  generally  writ- 
ten,  at  least   in   print,   in   dots   and   dashes,  much   after  the 

fashion  of  the  Morse  code,  thus,  "Oh the  - 

to what  in is  the  next  thing 

to  go  wrong?"  To  the  ordinary  man  this  will,  of  course,  be 
unintelligible,  but  here  and  there  throughout  the  land,  there 
will  be  found  men  who  have  passed  through  the  deep  seas 
of  mechanical  trouble,  and  of  necessity  learned  the  language, 
and  also  a  few  individuals  to  whom  is  given  the  power  to 
speak  this  language  in  moments  of  supreme  exaltation.  These 
will  understand  the  writing. 

The  machine  having  proved  successful,  it  was  necessary 
that  a  patent  should  be  obtained.  Now,  the  preparing  of  a 
patent  application  was  supposed  to  be  a  most  abstruse  and 
difficult  art,  only  to  be  discovered  after  many  years  of  appren- 
ticeship and  much  study  (afterward  the  inventor  changed  his 
mind  about  this),  so  certain  skilled  attorneys  were  employed 
to  make  out  the  application  and  prepare  drawings  of  the 
machine. 

Now  that  the  inventor  was  really  going  to  have  a  patent  of 
his  own,  he  began  to  read  up  a  little  on  the  subject.  He 
found  that  the  exclusive  right  to  make,  use,  and  sell  his  own 
invention,  for  a  limited  time,  was  given  him  only  in  exchange 
for  a  full  and  complete  description,  so  that  others  might  work 
the  invention  when  the  patent  expired,  that  the  patent  cost 
the  government  nothing,  that  there  was  no  guarantee  went 
with  the  patent,  and  that  a  patent  was  not  generally  consid- 
ered of  any  great  value  until  it  had  been  confirmed  by  the 
courts. 

The  application  was  soon  prepared,   duplicated,  triplicated, 
sworn,   witnessed,   signed,   sealed   and   delivered,   bound   hand 
and  foot  to  the  Philistines,  or  rather,  to  the  patent  office,  and. 
"There  it  lay,  there  it  lay, 
'Til  it  began  to  rot." 

After  the  aging  process  was  sufliciently  completed,  the  office 
took  action,  the  application  was  rejected,  the  device  claimed 
having  been  shown  in  patents  to — 

T.  Edinghouse:     1719 — Improved  silent  phonograph. 

G.  Westingson:     1760 — Double  duplex  hair  breaker. 

B.  Brown:  1492 — Machine  for  removing  tails  from  Teddy 
bears. 

The  inventor  was  dumbfounded.  The  patents  to  these  men 
showed  nothing  remotely  connected  with  his  inventions,  but. 
ah!  there  was  a  slight  similarity  in  the  pictures.  That  must 
be  the  reason.  A  long  letter  was  written  to  the  examiners, 
carefully  pointing  out  that  the  devices  were  entirely  different, 
and  that  it  was  hoped  that  the  patent  would  soon  be  allowed. 

After  another  long  interval  (so  long  that  the  inventor  had 
to  have  his  hair  cut  three  times,  and  you  know  how  long 
inventors  wear  their  hair  when  times  are  hard)  another 
action  came;  the  first  references  were  dropped;  application 
rejected  on  patents  to — 

Charles  Parsconi:   1711 — Improved  steam  windmill. 

G.  Marsons:     1769 — New  barb-wireless  telephonograph. 

The  inventor  was  dumbfounded  again,  for  this  time  there 
was  no  similarity  even  in  the  pictures.  Perhaps  the  examiner 
was  confused  by  the  mention  of  water  in  all  of  the  specifica- 
tions. 

The  attorneys  wrote  another  long  letter,  carefully  explain- 
ing that  the  inventions  cited  had  no  bearing  on  the  case,  and 
then  the  Inventor  started  in  to  set  out  some  century  plant 
cuttings  so  that  he  might  raise  a  little  money  selling  blos- 
soms, and  so  keep  body  and  soul  together  while  the  patent 
office  was  getting  ready  to  issue  the  patent. 

The  patent  office  in  those  days  published  a  paper  each  week, 
and  in  it,  besides  a  list  of  patents  granted,  etc.,  was  given 
a  statement  of  how  many  weeks,  months,  years,  or  centuries, 
each  department  was  behind  in  its  work.  The  inventor  used 
to  make  great  calculations  from  this  report.  The  action 
would  be  due,  say,  Friday,  the  13th;   allow  three  days  in  the 
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mail,  tliat  would  be  Mondiiy,  say  Wednesday  for  sure;  and 
then  the  poor  old  Inventor  would  hanfi;  around  the  post  office, 
day  after  day,  week  after  week,  month  after  month,  waitins 
for  that  aelion.  Ry  and  by  it  would  come,  another  damned, 
discouraging,  ht art-breaking  rejection  on  some  trivial  point 
of  resenil)lance  to  some  ancient  unworkable  device  that  hap- 
pened to  present  itself  to  some  incompetent  examiner. 

And  ill  those  days  there  was  famine  in  the  land. 

After  some  more  valuable  time  had  been  lost,  the  patent 
otiice  suddenly  discovered  that  the  application  covered  too 
much  ground — it  must  be  divided.  A  few  months  more  lost, 
more  fees,  more  signing,  more  sealing,  more  waiting,  more 
damning. 

Rut  the  Inventor  found  that  the  office  had  only  been  playing 
with  the  case  so  far,  now  it  was  getting  down  to  real  busi- 
ness; the  next  citations  made  it  necessary  to  cut  off  some  of 
the  less  important  claims.  The  attorneys  amended  the  appli 
cation  to  avoid  conflict  with  the  references,  and  advised  the 
office  that  the  case  was  now  in  condition  for  allowance.  But 
was  it?    Guess  again. 

Some  more  months  delay,  some  more  references,  'nother 
letter,  some  more  months,  more  references.  It  reminded  one 
•of  the  Kansas  farmer  story,  "More  hogs,  more  land,  more 
corn,  more  hogs,  etc.,"  but  in  this  case  it  was  more  refer- 
ences, and  the  inventor  was  getting  poorer  all  the  time. 

The  Inventor  gradually  found  out  a  good  many  -things 
about  the  patent  office.  He  found  that  the  space  occupied  by 
the  office  was  entirely  too  small  for  the  work  to  be  done,  that 
there  were  not  enough  examiners,  and  that  not  all  those  in 
the  otfice  were  competent  to  fill  their  positions.  But  the  most 
surprising  fact,  in  view  of  the  state  of  things  in  the  office, 
was  that  it  had  a  surplus  of  several  million  dollars  which  it 
liad  collected  from  the  Inventors  of  the  country  and  for  which 
it  had  given  them  no  return.  The  inventor  thought  that  the 
government  of  his  grejt  and  glorious  country  woiild  at  least 
have  made  some  effort  to  give  the  Inventors  a  square  deal 
and  a  quick  deal,  when  they  put  up  all  the  money,  but  he 
was  only  one  of  those  idealists  who  believe  that  the  govern- 
ment is  of  the  people,  for  the  people,  and  by  the  people. 

About  the  time  the  inventor's  youngest  great-grandchild 
was  getting  married,  the  patent  office  allowed  the  claims  then 
standing,  and,  after  extracting  another  fee  from  the  inventor, 
issued  the  patent.  Fortunately,  there  was  still  left  to  the 
inventor,  after  the  continual  hacking  and  chopping  of  the 
patent  office,  some  really  good  claims  that  would  protect  the 
invention  from  those  who  would  try  to  copy  it,  else  the  fate 
of  the  inventor  had  been  sad  indeed. 

How  the  inventor  got  along  with  his  patent  after  he  got  it, 
is,  as  my  esteemed  contemporary  says,  another  story. 


CORRECTING  PERSPECTIVE  IN  SHOP 
PHOTOGRAPHY.* 

S.  S.  NEW.* 

As  stated  by  Mr.  Dow,  in  his  article  on  Shop  Photography, 
in  the  December  issue  of  Machinery,  a  long  focus  lens  should 
be  used  wherever  possible  when  photographing  machinery,  a 
wide  angle  lens  being  sure  to  produce  distortion.  There  are 
cases,  however,  where,  owing  to  the  lack  of  space  or  great 
breadth  of  the  subject  photogi-aphed,  it  is  imperative  that  a 
wide  angle  lens  be  used.  When  this  is  necessary,  it  is  often 
possible  to  correct  the  distortion,  particularly  when  the 
subject  consists  of  several   parts. 

A  case  of  this  kind  is  illustrated  by  the  accompanying  cuts, 
representing  a  gas-engine-driven  Crocker-Wheeler  alternator 
with  direct  connected  exciter.  Owing  .to  the  small  space 
available  at  the  time  the  photograph  was  taken,  it  was  neces- 
sary to  use  a  wide  angle  lens  to  include  the  entire  set.  This, 
however,  produced  a  negative  as  shown  in  Fig.  1,  in  which 
the  exciter,  owing  to  its  nearness  to  the  camera,  appears  as 
j  large  as  the  generator.  To  reduce  this  with  all  important 
details  by  retouching  would  have  been  very  expensive.  A 
print  of  the  photograph  was  put  In  front  of  the  camera  at  a 
distance  such  that  the  Image   of   the   exciter   on   the   ground 


glass  was  of  such  a  size  that  it  appeared  In  Its  true  propor- 
tion, and  a  negative  was  made.  The  exciter  was  cut  out  of 
a  print  from  this  reduced  negative  and  pasted  over  I  lie 
a1)normal  exciter  on  the  original  print.  The  artist  then 
bad  only  to  paint  in  the  brick  work,  windows,  etc.,  around 
the  edges  of  the  exciter  and  shorten  the  supporting  brackets. 


Fig.  1. 


Photogreph  taken  vrith  Wide  Angle  Lena  showing  the  Objects  to 
the  Lett  in  Exaggerated  Proportions. 


This  method  is  often  used  in  "faking"  photographs,  but 
this  example  is  given  as  a  case  where  "faking"  was  necessary 
to  correct  the  "faking"  of  the  wide  angle  lens.  The  retouched 
photograph  is  thus  more  accurate  than  the  original  print. 


The  cable  companies,  anxious  to  maintain  their  monopoly 
on  the  sending  of  messages  between  the  new  and  the  old 
world,  have  made  the  statement  that  they  can  send  a  message 
from   the    London   Stock   Exchange   to    the    New    York    Stock 


Fig.  2.    Corrected  Photograph. 

Exchange,  and  receive  a  reply,  in  four  minutes.  These  mes- 
sages, however,  are  usually  very  short,  and  under  such  cir- 
cumstances it  makes  very  little  difference  whether  the  mes- 
sage itself  is  transmitted  at  the  rate  of  50  words  a  minute  or 
25  words  a  minute.  The  records  are,  of  course,  obtained  by 
arranging  everything  befoi-ehand,  so  that  no  obstacles  have 
to  be  overcome,  working  the  line  direct  between  London  and 
New  York  without  any  delays  at  all  over  the  land  lines.  It  is 
most  likely  that  if  similar  arrangements  were  made  in  connec- 
tion with  the  wireless  stations,  it  would  be  possible  to  achieve 
similar  results  by  wireless  telegraphy,  and  ultimately,  no 
doubt,  the  speed  of  working  wireless  telegraphy  will  be  greater 
than  that  at  present  possible  for  cables,  or,  at  least,  fully  as 
great.  It  seems  unreasonable  to  condemn  the  wireless  system 
because  it  has  not  sprung  forth  perfect  from  the  start.  It  has. 
in  fact,  developed  much  quicker  than  the  telegraph,  and  there 
are  reasons  to  believe  that  Its  future  development  will  be 
accelerated  even  in  a  greater  proportion. 


A  REMARKABLE  MACHINE  TOOL  I 


•Km'    provlouR    nrllflcs    <ii>    sliiip    iiliotoRnipli.v,    spc    ".Simp    I'liiitoK- 
raphy,"  Iipcomlior,   11I07.   iind  cilhcr  nillrli-s    Ihore  referred  to. 
t  Address  :    Crocker-Wlieeler  Co.,  .Vmpei'o,  N.  ,T. 


ONE  14  inch  Sebastian  gas  cnRine  lathe,  »ood 
as  now,  cheaj)  to  quick  buvor.  Apply  KLSO  Park 
ay.,  near  14th  St.,  Hoboken. 

—The  Evening  Telegram  (New  York). 
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STANDARD  DRAWING-ROOM  METHODS.* 

M.  B.  KAVANAGH  t 

The  theme  of  the  standard- 
ization of  methods  in  the  draw- 
ing-room is  one  which  is  of 
vital  interest  to  a  large  number 
of  the  readers  of  Machikery, 
who  are  connected  more  or  less 
directly  with  this  line  of  work. 
There  are  so  many  leaks  possi- 
ble in  the  drafting  department 
of  any  firm,  so  many  ways  in 
which  time  may  be  saved  by 
having  a  way  to  do  things  and 
a  place  to  put  them,  that  a  few 
words  upon  this  topic  cannot 
fail  to  interest  many. 

Of  course,  good  light  and  the 
least  possible  amount  of  noise 
and  confusion  in  the  room  during  working  hours  are  a  fore- 
gone conclusion,  while  the  equipment  and  size  of  the  quar- 
ters devoted  to  this  branch  of  the  business  must  necessarily 
depend  upon  the  size  of  the  company.  Beyond  this,  however, 
the  way  in  which  the  drawing-room  ministers  to  the  wants 
of  the  factory,  and  the  accuracy  and  speed  with  which  the 
drawings  are  turned  out,  depend  greatly  upon  the  efficiency 
of  the  system  and  the  longheadedness  of  the  chief. 

About  the  first  step  in  any  good  system  is  the  adoption  of 
a  number  of  general  rules,  governing  the  production  of  any 
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ing,  cross  sections,  etc.  We  have  gone  a  good  deal  further 
than  this  in  the  drafting-room  where  the  writer  is  employed, 
and  have  what  we  term  our  data  sheets.  These,  in  addition 
to  the  above,  comprise  a  list  of  the  stock  of  steel  in  the 
various  sizes,  shapes,  and  qualities,  carried  by  the  firm;  stock 
patterns,  examples  and  explanations  of  the  various  formulas 
in  use  in  the  shop;  and,  in  general,  a  collection  of  data  rela- 

TABLE  II.     STANDARD  PERMANENT  BUSHINGS— PLAIN. 
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new  work,  which  may  be  easily  blue-printed  and  handed  to 
any  new  man  on  his  arrival,  thus  giving  him  a  line  on  the 
general  way  in  which  the  work  is  desired  to  be  gotten  out. 
These  data  may  conveniently  cover  such  points  as  sizes  of 
drawings,  methods  of  dimensioning,  limits  to  be  used  on  the 
work,  methods  of  Indicating  various  finishes,  styles  of  letter- 

•  The  following  articles  on  drafting-room  practice  and  kindred  sub- 
jects have  previouslv  been  published  in  Machinekt  :  Dratting-room 
Practice,  October,  1804:  Drawings  for  the  Shop,  September,  1895; 
System  in  the  Drafting-room.  November.  ISilfi  :  Modem  Drafting- 
room  Supplement.  March.  l-SO" ;  A  Model  Drafting-room,  January, 
moo  •  Drafting  Ofttce  Photoaraphv.  April.  1901  :  Working  Drawmgs, 
October  and  November,  1901  ;  Mechanical  Drawing  and  the  Shop, 
September  ino.S.  engineering  edition:  Drafting-room  Practice,  March. 
1905  ■  Drafting-room  of  the  B.  F.  Sturtevant  Co..  September.  190.T. 
engineering  edition;  Instructions  for  Draftsmen,  and  Drafting-room 
Practice  September,  1905:  Tracing,  Lettering,  and  Mounting,  Septem- 
ber October  and  November,  1906 :  The  Card  Index  in  the  Jobbing 
Shop,  June,   1907,  and  also  previous  al-tlcles  referred  to  hi  that  issue. 

t  Address  :  22  Bethune  Ave.,  East,  Detroit,  Mich. 

+  M.  R.  Kavanash  was  bom  in  Chicago.  111..  1882.  After  being 
graduated  frr>m  the  high  school,  he  took  courses  in  mechanical,  elec- 
trical, and  bridge  engineering,  in  the  American  and  the  International 
Schools  of  Correspondence.  He  has  been  connected  with  the  C.  B.  &  Q. 
and  Lake  Shore  Railroads ;  Burroughs  Adding  Machine  Co..  Detroit  • 
Cadillac  Automobile  Co.,  Detroit :  and  has  had  charge  of  office,  draft- 
ing-room and  cost  department  for  National  Mfg.  Co.  Mr.  Kavanagh 
is  now  with  the  Ford  Motor  Co.,  Detroit,  in  the  capaclt.v  of  tool  de- 
signer. His  specialty  is  designing  tools  tor  interchangeable  manufac- 
turing. 
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live  to  our  work,  which  the  draftsman  or  designer  might  spend 
much  valuable  time  in  looking  up.  Each  man  is  furnished 
with  a  copy  of  these  data  sheets,  and  he  retains  them  while 
in  our  employ.  That  they  are  appreciated  and  valued  by  the 
men  is  evident  from  the  tenacity  with  which  they  hold  on  to 
their  copies.  This  system  is  by  no  means  original  with  our 
firm,  being  In  use  in  a  number  of  the  large  firms  throughout 
the  country,  such  as  the  Westinghouse  Co.,  the  General  Elec- 
tric Co.,  the  Brown  &  Sharpe  Mfg.  Co.,  and  many  others. 

It  is  a  fact,  deplorable  though  it  may  be,  that  a  large  num- 
ber of  our  American  draftsmen  are  not  really  capable  of 
sitting  on  the  job.  It  is  seldom  that  we  find  a  man  who 
combines  with  accuracy  and  expedition  the  knowledge  of 
shop  methods  and  practice  which  would  make  impossible  some 
of  the  rather  amusing  "bulls"  we  find  from  day  to  day.     It  is 
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on  this  account,  as  well  as  on  account  of  the  fact  that  every- 
one, no  matter  how  careful,  will  occasionally  go  wrong,  that 
an  efficient  checking  method  is  essential  to  good  work.  We 
all  know  how  glad  the  shopman  is  to  find  a  mistake  made 
by  the  drawing-room,  and  how  quickly  he  will  come  back  on 
the  draftsman  if  he  does  find  one.  Mistakes,  loo,  are  always 
costly,  and  the  fewer  there  are,  the  more  valuable  the  draft- 
ing room  is  to  the  business.  The  method  we  follow  is  this: 
The  chief  explains  to  the  draftsman,  by  sketch  or  verbally. 
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what  ho  desires,  and  the  ili:nviiif;  is  iiuulo  luuler  tlio  super- 
vision of  the  chief  who  gives  it  his  approval  as  regards 
design.  It  Is  then  submitted  to  a  committee  consisting  of 
the  chief  engineer,  his  assistant,  and  the  two  head  designers. 
They  either  approve  it  or  order  such  changes  as  they  think 
advisaltle.  and  the  drawing  is  returned  to  tlie  draftsman  for 
alteration,  if  necessary,  or,  if  not,  is  passed  to  the  checlier,  a 
competent  man  who  does  nothing  but  check  the  drawings. 
The  drawing  is  then  thoroughly  checked  by  him  for  accuracy 
as  to  scale,  dimensions,  and  mathematical  calculations,  as 
well  as  for  its  compliance  with  our  system.  If  any  correc- 
tions are  found  necessary,  the  drawing  is  again  returned  to 
the  draftsman,  who  makes  the  necessary  alterations  and 
returns  it  to  the  checker,  receiving  his  api)roval  on  same. 
The  drawing  then  goes  to  the  tracer,  who  malies  the  tracing 
and  returns  the  original  and  the  tracing  to  the  checker.  If 
any  corrections  are  necessary  on  the  tracing,  the  tracer  maltes 
them  under  direction  from  the  checker,  who  finally  approves 
the  tracing.  It  is  then  ready  for  the  blue-print  room,  and 
any  errors  which  show  up  later  are  held  against  the  checker. 
This  system  is  very  thorough  and  the  errors  that  occur  are 
few  and  far  between. 

Another  feature  of  value,  is  the  grouping  of  the  various 
blue-prints  covering  the  manufacture  of  a  certain  machine,  or 
a  number  of  machines  of  similar  character,  in  bound  packs 
or  books,  located  at  various  points  throughout  the  plant.    This 

TABLE  IV.     CLAMPING  SCREWS. 
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obviates  the  continual  replacement  of  lost  prints,  whicli  con- 
sumes so  much  time  where  loose  prints  are  used.  Each  book 
is  receipted  tor  by  the  foreman  who  has  the  worlc  covered  by 
it  in  charge,  as  are  also  the  new  prints  made  necessary  by 
changes  in  design  or  dimensions.  A  record  of  the  location 
of  these  books  is,  of  course,  kept  in  the  drawing-room,  and  a 
man  is  detailed  to  keep  them  up  to  date.  There  is  an  excep- 
tion to  this  rule  in  the  screw  machine  department,  as  the 
prints  of  the  parts  are  here  mounted  on  boards  and  shel- 
laced, the  operator  having  one  of  these  cardboard  mounts  on 
Ills  machine  where  he  can  refer  to  it.  The  mounts  not  In  use 
are  kept  in  a  cabinet  for  that  purpose,  where  they  are  easily 
accessible  to  the  foreman  of  the  department  in  planning  his 
v/ork.  In  this  connection  It  might  be  well  to  note  that  all 
the  prints  necessary  to  go  into  any  one  department  are  those 
referring  to  operations  performed  in  that  particular  part  of 
the  works,  and  the  drawing-room  is  generally  the  only  place 
where  a  complete  set  of  prints  is  available. 

For  some  time  a  good  system  of  handling  and  recording 
the  changes  in  the  various  parts  bothered  us.  but  the  system 
we  are  now  using  seems  to  fill  the  bill  very  well.  If  the 
change  is  a  slight  one,  as  for  Instance  the  change  of  a  dimen- 
sion, the  tracing  is  changed,  the  date  of  change  being  noted 
in  the  lower  right-hand  corner,  and  the  various  prints  are 
changed  by  the  man  In  charge  of  that  work.  If  the  design 
is  changed,  a  new  tracing  is  made,  the  old  one  marked  obso- 
lete, new  prints  made  and  put  in  the  books,  and  the  new 
tracing  filed  with  the  old  one.  In  each  case  a  record  of  every 
change  is  made  by  the  clerk  in  a  boolc  kept  for  that  purpose, 
and  as  the  parts  are  iill  arranged  numerically  it  is  very  easy 
to  refer  to  this  record  to_  find  tlie  details  of  the  change  In 
making  repairs  or  filling  order  for  old  parts. 


it  is  remarkable  what  a  number  of  drawings  will  accumu- 
late In  the  course  of  a  few  years,  where  old  designs  are  being 
constantly  brought  up  to  date,  and  new  machines  being  added 
to  keep  abreast  of  the  times.  Owing  to  this  fact,  we  found 
it  necessary  to  design  and  have  built  a  number  of  cabinets, 
with  drawers  made  to  fit  the  different  sizes  of  drawings.  In 
these  drawers  the  tracings  are  filed,  as  has  been  said,  accord- 

TABLE  V.     CLAMPING  SCREWS. 
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ing  to  numerical  order.  We  have  also  installed,  and  find  it 
a  great  help,  a  card  Index  giving  the  exact  location  and  size 
of  the  drawing  of  the  particular  part  sought,  and  in  case  the 
number  of  the  part  is  not  known,  a  cross  index  gives  an 
alphabetical  classification.  As  an  auxiliary  to  this  index  we 
have  a  smaller  one  in  which  are  grouped  such  tools  as  bits, 
reamers,  special  drills,  counterbores,  etc.,  which  we  find  to 
be  a  great  aid  and  convenience  to  the  designers  in  making  up 
similar  tools,  or,  as  often  happens.  In  adapting  the  old  tool 
to  a  new  part.  This  leads  on  to  the  statement  that  in  our 
drawing-room,  as  In  many  others  that  I  know  of,  there  are 
two  distinct  divisions,  one  for  the  design  and  production  of 
the  drawings  covering  the  machines  themselves,  and  one  for 
the  design  of  the  tools  necessary  for  the  economic  production 
of  these  parts.  In  the  former  department  the  data  utilized 
can  for  the  greater  part  be  found  in  the  standard  mechanical 
works  or  the  trade  catalogues.  In  the  tool  designing  depart- 
ment, however,  we  have  a  number  of  standards  of  which  a 
few  examples  are  here  given,  compiled  mostly  from  the  book 
of  experience,  of  which,  so  far  as  I  have  been  able  to  learn, 
there  is  no  authentic  edition. 

Tables   I,   II  and  III  give  data  covering  the  more  common 
type   of  drill   jig   bushings.     These   bushings    may,    with    the 

TABLE  VI.     QUICK  RELEASING  JIG  SCREWS. 
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proper  allowance  for  finish  and  lapping,  be  made  up  In  quan- 
tities in  the  screw  machine  department,  and  sent  to  the  tool- 
room for  use  when  required.  The  material  used  in  making 
bushings  varies  In  different  shops,  and  although  sonic  design- 
ers claim  that  tool  steel  Is  the  best  for  this  purpose,  I  have 
seen  both  tool  steel  and  soft  machine  steel  used  with  equal 
success,  the  latter  of  course  being  case-hardened.  To  prevent 
the  moval)le  Inisliing  from  turning  with  the  drill,  we  use  a 
simple   knee    pin    placed    as    near   as    possible    to    tlie    outside 
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diameter  of  the  bushing,  and  just  fitting  over  the  pin  shown 
in  the  bushing  itself.  This  provides  an  efficient  stop  and 
allows  the  bushing  to  be  turned  nearly  completely  around  in 
removing.  The  knurled  portions  of  the  bushings  are  also 
made  ample,  to  allow  of  their  being  easily  grasped  by  the 
operator. 

Table  IV  gives  dimensions  of  clamping  screws  used  on  fix- 
tures where  the  head  of  the  screw  binds  directly  onto  the 
strap  or  clamp.     It  is  sometimes  advisable  to  make  the  stud 
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permanent  in  the  body  of  the  tool,  and  use  a  nut  with  a 
handle  through  it  similar  to  the  head  of  the  screw  here 
lihown.  Table  V  gives  data  for  another  form  of  clamping 
screw.  In  this  case,  however,  the  screw  works  through  a 
piate  or  cover  and  clamps  directly  onto  the  work.  These  clamp- 
ing screws  are  made  of  machine  steel,  case-hardened,  and  the 
handles,  of  cold  rolled  stock,  are  pressed  into  them. 

In  Table  VI  dimensions  are  given  for  a  form  of  jig  screw 
used  for  clamping  the  cover  or  bushing  plate  on  a  jig,  the 
I)late  being  so  slotted  that  a  turn  of  the  screw  will  bring  the 
head  in  such  a  position  that  the  cover  may  be  thrown  back, 
releasing  the   work  quickly.     This  is  often   used   on   fixtures 

TABLE  IX.    FOUR-LIPPED  COUNTBRBORES. 
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where  a  slight  pressure  is  all  that  is  needed,  and  a  quick 
release  of  the  work  is  essential  to  rapid  operation.  These 
screws  are  made  of  machine  steel  and  case-hardened. 

Table  VII  gives  the  general  dimensions  of  the  standard 
wing  nut,  and  is  merely  for  convenience  in  laying  out.  Table 
Vlll  gives  data  for  the  inserted  feet  we  use  in  our  cast  iron 
jigs.  These  feet  are  made  of  machine  steel,  case-hardened, 
and  are  a  press  fit  in  the  jig.  Finally,  Table  IX  gives  dimen- 
sions of  counterbores  that  we  use  in  the  works,  and  is  exceed- 
ingly handy  in  working  out  counterboring  fixtures  for  the 
various  parts,  and  in  proportioning  the  removable  and  perma- 
nent bushings  in  jigs  where  it  is  desired  to  drill  and  counter- 
bore  without  removing  the  work. 


There  are  a  number  of  other  tables  of  data,  but  as  they 
are  too  highly  specialized  to  be  of  general  interest  they  will 
not  be  given  here.  There  is  a  point  in  connection  with  the 
design  of  special  screws  for  the  different  parts  that  merits 
mention.  All  screws  of  special  shape  are  designed  with  the 
slot  in  the  head  having  a  certain  relation  to  the  diameter  of 
the  threaded  portion.  This  prevents  much  of  the  trouble  gen- 
erally experienced  in  the  assembling  department  due  to  screws 
being  screwed  in  with  such  force  as  to  break  off  the  head, 
when  the  head  is  large  and  the  body  diameter  small. 

THE  CONVENIENCE  OF  FORMULAS. 
One  of  the  difficulties  of  editing  M.vfiiiNEKY  is  the  presenta- 
tion of  engineering  matter  necessarily  requiring  mathematical 
formulas  in  a  way  that  will  not  be  objectionable  to  the 
readers  who  have  not  acquired  a  certain  amount  of  technical 
education.  A  few  articles  on  design,  no  doubt,  are  beyond 
the  comprehension  of  some  readers,  but  if  such  readers  could 
realize  that  much  of  the  stuff  that  they  call  algebra  is  noth- 
ing more  than  a  shorthand  method  of  expressing  very  simple 
ideas,  it  would  be  very  much  to  their  own  profit,  and  would 
often  save  needless  criticism  of  editorial  policy.  To  illustrate 
what  we  mean,  we  will  quote  from  the  the  November  issue.  On 
page  159,  engineering  edition,  in  an  abstract  from  a  paper, 
"Modern  Machinery  and  Its  Future  Development,"  the  follow- 
ing expression  appeared: 

Price  of  machine  in  dollars 
Wages  per  hour  in  cents  -\ 


125 


Cost  per  piece  in  cents : 


■  + 


Number  of  i)ieces  made  per  hour 

Cost  of  tools  and  setting  up  in  cents 

■ h  cost    of   material    per 

Total  number  of  pieces 
piece  in  cents. 

This  formula,  for  such  it  is,  is  expressed  in  kindergarten 
form,  but  please  take  notice  how  confused  it  is.  how  easily 
its  meaning  may  be  mistaken,  and  how  long  it  takes  to  really 
figure  out  what  the  meaning  of  the  formula  is. 

Now,  if  instead  of  using  this  form,  we  indicate  each  element 
by  a  letter,  and  define  each  letter,  we  will  note  a  great 
improvement  in  the  clearness  of  the  expression.  There  are 
no  typographical  mix-ups  as  to  what  is  a  numerator  or 
what  is  a  denominator,  or  where  the  expression  begins  and 
leaves  off. 

Let  W  =  wages  per  hour  in  cents. 

P^  price  of  machine  in  dollars,  dfvided  by  125, 
C  =  cost  per  piece,  in  cents. 
2\'=:  number  of  pieces  made  per  hour. 
Cis=cost  of  tools  and  setting  up.  in  cents. 

T^  total  number  of  pieces, 
Cm  ^  cost  of  material  per  piece,  in  cents. 
Then,  instead  of  the  cumbersome  expression  referred  to,  we 
have  the  following: 

W  +  P        e,. 

C  = H +r„ 

N  T 

*     *     * 

The  correspondents  to  M.\citinert,  who  send  us  descriptions 
of  special  tools  for  publication,  would  greatly  increase  the 
value  of  their  contributions  if  in  every  case  they  made  it  a 
rule  to  plainly  describe,  in  the  first  place,  what  the  tool  is 
to  be  used  for.  showing,  generally,  an  illustration  of  the  piece 
to  be  produced  or  to  be  worked  upon.  This  would  make  it  a 
great  deal  easier  to  at  once  grasp  the  idea.  To  simply  describe 
a  device,  without  making  clear  its  use,  or  what  parts  it  is  to 
produce,  often  makes  the  descriptions  almost  valueless,  or  of 
much  less  value  than  they  might  have.  It  is,  therefore,  desir- 
able to  proceed  in  a  logical  manner  when  describing  a  tool 
or  device:  First,  explain  what  the  tool  is  intended  for,  show- 
ing the  piece  operated  upon  or  produced;  then,  proceed  to 
describe  the  device,  showing  how  it  produces  the  results 
desired;  and.  finally,  if  the  making  of  the  device  involves  oper- 
ations of  more  than  common  interest,  give  a  description  of 
the  manner  of  making  the  device  last.  If  these  simple  rules 
are  followed,  the  contributions  will  be  of  greater  value  to  the 
readers,  and  less  time  will  be  required  of  the  editors  for  prepa- 
ration. 
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SCREW  THREAD  SYSTEMS.* 

HRIK  ODERO.t 

.Notwltlistiuiiliiif;  all  (hat  lias  been  wrillen  about  slaiidard 
sci-ew  threail  sysloius,  data  which  coiuplotoly  cover  all  the 
leeogiiized  standards  are  very  scattered,  and  it  is  often  neces- 
sary to  search  lor  inl'ornmtion  in  many  different  handbpoUs 
and  works  of  reference.  For  this  reason  a  review  of  the 
most  important  information  regarding  the  more  common 
screw  thread  systems  has  been  compiled  in  the  following 
article.  While  a  great  many  more  systems  than  are  here 
reviewed  have  been  proposed  from  time  to  time,  only  those 
which  have  been  officially  recognized  by  mechanical  men,  or 
which  have  gained  prestige  by  means  of  universal  use  and 
adoi)tion,  here  or  abroad,  will  be  treated. 

The  Unitied  States  Standard  Thread. 
The  United  States  standard  thread,  usually  denoted  U.  S.  S., 
has  a  cross  section  as  shown  in  Fig.  1.  The  sides  of  the 
thread  form  an  angle  of  60  degrees  with  one  another.  The 
top  and  bottom  of  the  thread  are  flattened,  the  width  of  the 
flat  in  both  cases  being  equal  to  one-eighth  of. the  pitch  of 
the  thread.  In  this  connection  it  may  be  appropriate  to 
define  the  expression  pitch  as  well  as  lead,  as  these  two 
expressions  are  very  often  confused,  and  the  word  pitch,  in 
particular,  often,  through  erroneously,  used  in  place  of  "num- 
ber of  threads  per  inch."  The  pitch  of  a  thread  is  the 
distance  from  center  to  center  of  two  adjacent  threads.  It 
Is  equal  to  the  reciprocal  value  of  the  number  of  threads  per 
inch,  or,  if  expressed  in  a  formula: 

1 

Pitch  = 

Number  of  threads  per  inch. 

The  lead  of  a  screw  thread  is  the  distance  the  screw  will 
travel  forward  if  turned  around  one  complete  revolution.  It 
is  evident  that  for  a  single  threaded  screw  the  pitch  and  the 
lead  are  equal.  In  a  double  threaded  screw,  the  lead  equals 
two  times  the  pitch,  in  a  triple  threaded,  three  times,  etc. 
The  definitions  given  for  pitch  and  lead  should  be  .strictly 
adhered  to,  as  great  confusion  is  often  caused  by  improper 
interpretation  of  the  meaning  of  these  terms.  Confusion  is 
also  caused  by  indefinite  designation  of  multiple  thread 
screws.  The  most  common  way  to  state  the  lead  and  the 
class  of  thread  is  perhaps  to  say  %  inch  lead,  double,  which 
m^ans  a  screw  with  a  double  thread,  which,  when  cut,  has 
the  lathe  geared  for  four  threads  per  inch,  but  each  thread 
is  cut  only  to  a  depth  corresponding  to  eight  threads  per 
inch.  The  same  condition  is  also  expressed  by:  4  threads 
■per  inch,  double.  These  two  ways  of  expressing  the  number 
of  multiple  threads  are  both  correct,  but  the  expression  which 
ought  to  be  used  in  order  to  avoid  misunderstanding  under 
any  circumstances  would  be:   14  lead,  %  pitch,  double  thread. 

Returning  to  the  form  of  the  U.  S.  S.  thread,  we  find  that 
if  the  thread  is  flattened  one-eighth  of  the  pitch  at  top  and 
bottom,  the  depth  of  the  thread  is  equal  to  three-quarters  of 
the  depth  of  a  corresponding  thread,  sharp  both  at  top  and 
bottom.  If  p  equals  the  pitch  of  the  thread;  d.  the  depth; 
and  f  the  width  of  the  flat,  the  following  formulas  express 
the  relation  between  these  quantities: 

1 

P  = 

Number  of  threads  per  inch. 

(Z  =  %  X  p  X  cos  30°  =  0.64952  p. 

P 


1-- 
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Formula  for  the  Number  of  Threads  In  the  United  States 
Standard  Thread  System. 

In  order  to  fix  definitely  the  number  of  threads  per  inch 
corresponding  to  any  given  diameter  in  the  U.  S.  S.  system, 
Mr.  William  Sellers,  its  originator,  proposed  the  following 
approximate  formula: 


p  =  0.24  V  O  +  0.625  —  0.175, 


*  Tlie  followlrfK  nrtlclcs  relating  to  screw  thread  systems  hnve  been 
pi'cvlmisly  piilillshed  In  Maciiinerv  :  Wliltworlh  vs.  Sellers  Tlireiid, 
ftln.v.  1  sn'»  ;  Screw  rUclies  In  Foreltm  Coun(ri(\s,  I-'chrniiry,  IDoo; 
Sci'cwM.  Sepleniljer,  l'.)<>:', ;  I'l-Dposcd  Stimdiirds  for  Machine  Screws, 
June,   KKMi. 

+  Associate  Editor  of  Machinebv. 


in    which    forniula  p   equals   the  pitch   of  the   (hn'ad   for  any 
bolt  or  sca-ew  of  the  diameter  ]). 

This  formula  is  aiiplicable  to  all  screws  Vi  inch  and  larger 
in  diameter.  l''or  diameters  below  %  inch  the  formula  Is 
modified  so  as  to  read: 

p  =  0.23  V  D  +  0.625  —  0.175, 

This  modification,  which  has  met  with  general  acceptance, 
changing  the  coefficient  0.24  to  0.23,  was  proiiosed  by  Mr. 
George  M.  Bond  in  1SS2.  The  purpose  of  the  change  was  to 
make  the  formula  ai)plicable  I0  screw  threads  for  bolts 
smaller  than  one-quarter  inch  in  diameter.  Mr.  Bond's  for- 
mula tends  to  increase  the  number  of  threads  more  rapidly 
as  the  diameter  decreases,  a  distinct  advantage  in  the  case 
of  small  screws. 

It  will  be  proper  to  remark  In  this  connection  that  screws 
11/16,  13/16  and  15/16,  which  according  to  the  formula  given 
ought  to  have  10,  9  and  8  threads  per  inch,  respectively,  are 
in  usual  manufacturing  practice  made  with  11,  10  and  9 
threads  per  inch,  respectively. 

The  Sharp  V-thread. 
The  sharp  V-thread,  Fig.  2,  is  very  similar  to  the  U.  S.  S. 
thread,  except  that  theoretically  it  is  not  provided  with  any 
flat,  either  at  the  top,  nor  at  the  bottom  of  the  thread.     In 


Fig.  5 


Fig.  6 


Figs.  1  to  6.    Standard  Screw  Threads. 

common  practice,  hov/ever,  it  has  proved  necessary  to  provide 
this  thread  with  a  slight  flat  on  the  top  of  the  thread.  The 
reasons  for  this  were  referred  to  in  a  short  article  in  the 
engineering  edition  of  Machinery,  October,  1906.  In  this 
article  the  diflSculties  caused  by  providing  a  flat  on  the  top 
of  sharp  V-threads  were  also  mentioned,  the  principal  one 
being  that  no  definite  standard  for  this  flat  has  been  settled 
upon.  Some  manufacturers  have  used  the  same  flat  as  is  used 
for  the  Briggs  standard  pipe  thread,  which,  although  theo- 
retically rounded  at  top  and  bottom,  is,  in  this  country  at 
least,  made  with  a  small  flat  on  the  top  of  the  thread.  The 
width  of  this  flat  is  selected  so  as  to  give  exactly  the  same 
angle  diameter  as  is  obtained  when  rounding  the  thread  in 
accordance  with  Briggs'  original  proposition.  This  flat  is 
equal  to  about  one-twenty-fifth  of  the  pitch. 

If  p  equals  the  pitch  of  the  thread;  d,  the  depth;  and  f,  the 
width  of  the  flat  on  the  top  of  the  thread,  the  following 
formulas  express  the  relation  between  the  various  quantities 
of  the  sharp  V-thread: 

1 
P  =  - 


Number  of  threads  per  inch. 
d  =  px  cos  30°  =  0.86603  p. 
P 

25 
Attention  must  be  called  to  the  fact  that  the  formula  for 
the  width  of  the  flat  is  selected  simply  to  give  an  arbitrary 
value,  which  is  not  recognized  as  any  standard  element  of 
the  sharp  V-thread.  In  figuring  the  depth  of  the  thread,  this 
flat  is  not  considered,  and  the  depth  is  arrived  at  as  If  the 
thread  were  exactly  sharp. 

Comparison  between  the  U.  S.  S.  and  the  Sharp  V-thread. 

The  two  standards  referred  to  hitherto  are  the  two  forms 
of  thread  most  commonly  used  in  the  United  States,  The 
objections  to  the  sharp  V-lhread,  as  compared  with  the  U.  S.  S. 
thread,  are   that   the  comiiaratively  sharp  points  of  tho  teeth 
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are  very  frail;  that  the  groove  at  the  bottom  of  the  thread, 
being  sharp,  facilitates  fracture  under  strain;  that  the  depth  of 
the  thread,  being  considerably  greater  than  that  of  the  U.  S.  S. 
thread,  subtracts  from  the  effective  area  at  the  root  of  the 
thread  of  the  screw,  thus  impairing  the  tensile  strength  of 
the  threaded  bolt,  and  finally,  that  in  case  of  taps,  the  sharp 
V-thread  has  less  endurance  and  shorter  life,  and  is  capable 
of  smaller  duty,  owing  to  the  frail  and  easily  worn  away 
points  of  the  thread.  In  spite  of  all  this,  however,  the  sharp 
V-thread  will  long  continue  to  be  in  general  use,  primarily 
because  it  has  so  thoroughly  established  itself  in  the  mechan- 
ical industries.  This  form  of  thread  has  also  another  very 
strong  claim,  because  of  being  admirably  adapted  to  the 
making  of  steam-tight  joints.  It  answers  this  purpose  best 
of  all  common  forms  of  thread,  and  all  patch  bolt  taps,  boiler 
taps  and   staybolt  taps  are,   as   a   rule,   provided  with   sharp 

V-threads. 

The  Whitworth  Standard  Thread. 
The  Whitworth  standard  thread.  Fig.  3,  is  used  chiefly  in 
Great  Britain,  but  to  a  certain  extent  also  in  the  United 
States.  Its  use  here,  however,  has  greatly  diminished  since 
the  U.  S.  S.  thread  commenced  to  gain  general  approval. 
The  Whitworth  standard  is  the  older  one  of  the  two,  and 
was  the  first  recognized  screw  thread  system.  In  the  Whit- 
worth standard  thread  the  sides  of  the  thread  form  an  angle 
of  55  degrees  with  one  another.  The  top  and  the  bottom  of 
the  thread  are  rounded  to  a  radius  determined  by  the  depth 
of  the  thread,  which  is  two-thirds  of  a  thread  with  the  same 
angle  which  were  sharp  at  top  and  bottom.  The  radius  at 
the  top  is  the  same  as  the  radius  at  the  bottom.  If  p  and  d 
equal  the  pitch  and  the  depth  of  the  thread,  respectively,  and 
r  the  radius  at  the  top  and  bottom,  then 

2  P 

d  =  —X  —  Xcot  27°   30' =  0.64033  p. 

3  2 

r  =  0.1373  p. 

The  advantages  of  the  Whitworth  thread  are  that  screws 
with  this  form  of  thread  have  all  the  strength  possessed  by 
screws  with  U.  S.  S.  threads,  and  at  the  same  time  have  no 
sharp  corners  from  which  fractures  may  start.  Screws  and 
nuts  with  this  form  of  thread  will  work  well  together  after 
continued  heavy  service  when  other  forms  of  thread  would 
fail.  Whitworth  threads  are  used  in  the  United  States  chiefly 
on  special  screws,  such,  for  instance,  as  screws  for  gasoline 
needle  valves,  where  a  liquid-tight  and  yet  working  fit  is 
desired.  It  is  also  often  used  for  locomotive  boiler  stay- 
bolts.  The  objections  to  the  Whitworth  form  of  thread  are 
that  the  angle  of  55  degrees  cannot  be  measured  or  simply 
laid  out  with  ordinary  tools,  and  that  the  rounded  corners  at 
the  top  and  bottom  cannot  be  produced  with  any  degree  of 
accuracy  without  great  difficulty.  The  Whitworth  standard 
screw  system  is  denoted  B.  S.  W.  (British  Standard  Whit- 
worth screw  thread)   in  Great  Britain. 

British  Standard  Fine  Screw  Thread. 

The  British  standard  fine  screw  thread  is  a  system  of 
threads  recently  adopted  in  Great  Britain.  The  form  of  the 
thread  is  the  same  as  that  for  the  Whitworth  standard,  but 
there  are  a  greater  number  of  threads  per  inch  corresponding 
to  a  certain  diameter  in  the  Whitworth  system.  The  fine 
screw  thread  system  is  denoted  B.  S.  F.,  and  applies  to  screws 
Vi  inch  in  diameter  and  larger.  For  detailed  information 
regarding  this  system  see  the  article  in  Machineby,  October, 
1906,  entitled  British  Standard  Fine  Screw  Thread. 

The  pitches  for  the  system  of  fine  screw  threads  are  based, 
approximately,  on  the  formula: 

p  = ,  for  sizes  up  to  and  including  one  inch;  and  on 

10 
the  formula: 

p  = ,    for    sizes    larger    than    one   Inch    in    diameter. 

10 
In  the  above  formulas 

Przr pitch,  or  lead  of  single-threaded' screw,  and 

d=  diameter  of  screw. 

This  standard  is  not  intended  to  make  the  regular  Whit- 
worth   standard   thread   superfluous,   but   simply   supposed   to 


offer  a  possibility  of   a  standard  fine   screw  thread   for  such 

purposes  where  the  regular  Whitworth  standard  would  be  too 

coarse. 

British  Association  Standard  Thread. 

The  British  Association  standard  thread  is  the  standard 
system  for  screws  of  small  diameter  in  Great  Britain.  It  is, 
however,  hardly  used  at  all  in  the  United  States,  except  in 
the  manufacture  of  tools  for  the  English  market.  The  char- 
acteristics of  the  thread  form  are  similar  to  those  of  the 
Whitworth  thread,  but  the  angle  between  the  sides  of  the 
thread  is  only  47  degrees  30  minutes,  and  the  radius  at  the 
top  and  bottom  of  the  thread  (see  Fig.  4)  is  proportionally 
larger,  depending  upon  that  the  depth  of  the  thread  is  smaller 
in  relation  to  the  pitch  than  in  the  Whitworth  standard 
thread.  If  p.  d  and  r  signify  the  pitch,  the  depth,  and  the 
radius  at  the  top  and  bottom  of  the  thread,  respectively,  then 

■2p 

d  =  0.6  ».  r  = 

11 

The  various  sizes  of  screws  in  this  system  are  numbered, 
and  a  certain  number  of  threads  per  inch  always  correspond 
to  a  certain  given  diameter.  The  system  is  founded  on 
metric  measurements.  It  was  first  originated  in  Switzerland 
as  a  standard  for  screws  used  in  watch  and  clock  making. 
This  system  is  therefore  also  at  times  referred  to  as  the 
Swiss  small  screw  thread  system.  ' 

Briggs  Standard  Pipe  Thread. 

The  Briggs  standard  pipe  thread  is  made  with  an  angle  of 

60  degrees.     It  is  slightly  rounded  off,  both  at  the  top   and 

at   the   bottom,   so  that  the   depth  of  the   thread,  instead  of 

being   equal   to    the   depth   of   the   sharp   V-thread    (0.866    X 

0.8 

pitch),  is  only  four-fifths  of  the  pitch,  or  equal  to  ,  if  n 

n 

be  the  number  of  threads  per  inch.  The  difficulty  of  pro- 
ducing a  thread  with  rounded  top  and  bottom  has,  however, 
caused  the  manufacturers  in  this  country  to  modify  the 
original  standard.  Instead  of  rounding  the  bottom  of  the 
thread,  it  is  made  sharp  as  shown  in  Fig.  5.  The  top  is 
slightly  flattened  instead  of  rounded,  the  flat  being  carried 
down  just  far  enough  to  tangent  the  top  circle  of  the  correct 
thread  form.  This  thread,  as  indicated  by  the  name,  is  used 
for  pipe  joints  and  for  many  purposes  in  locomotive  boiler 
work.  Taps  for  producing  Briggs  standard  pipe  thread  are 
provided  with  a  taper  of  %  inch  per  foot  on  the  diameter. 

■Whitworth  Standard  Thread  for  Gas  and  Water  Piping. 
The  form  of  the  Whitworth  standard  thread  for  gas  aud 
water  piping  is  simply  the  regular  Whitworth  thread  form, 
and  the  only  difference  from  the  regular  WTiitworth  standard 
is  the  number  of  threads  per  inch.  Manufacturers  of  taps, 
when  making  what  is  called  English  pipe  taps,  use  the  Whit- 
worth form  of  thread  and  the  number  of  threads  according 
to  the  Whitworth  pipe  thread  system,  but  make  the  dimen- 
sions for  the  taps  the  same  as  for  the  Briggs  standard  in 
all  respects.  The  taper  is  also  made  the  same  as  for  the 
Briggs  standard,  or  %  inch  per  foot. 

Square  Thread. 
The  square  form  of  thread  is  usually  made  about  twice  as 
coarse  in  pitch  as  the  V  or  U.  S.  S.  threads,  and  partly  for 
this  reason  and  partly  because  of  the  perpendicular  sides  of 
the  thread,  it  is  a  troublesome  thread  to  cut  with  taps  and 
dies.  There  is  no  standard  for  the  number  of  threads  corre- 
sponding to  a  certain  diameter.  The  depth  of  the  thread  is 
equal  to  the  width  of  space  between  the  teeth,  this  space 
being  equal  to  one-half  of  the  pitch.  While  theoretically  the 
space  between  the  teeth  is  equal  to  the  thickness  of  the  tool, 
each  being  one-half  of  the  pitch,  it  is  evident  that  the  thick- 
ness of  the  tooth  must  be  enough  smaller  than  the  space  to 
admit  at  least  an  easy  sliding  fit.  This  form  of  thread  is 
largely  used  in  adjusting  and  power  conveying  screws. 

The  Acme  Thread. 

The   Acme    thread,    shown    in   Fig.    6.   has   of    late   become 

widely  used,  having  in   most  instances  taken  the  place  of  a 

square  thread  on  account  of  its  better  wearing  qualities,  and 

the  comparative  ease  with  which  this  thread  can  be  produced. 
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Of  all  stai\il;iiil  thread  systems  the  Acme  thread  is  the  only 
one  whiili  has  a  standard  piovislon  for  clearance  at  the  top 
and  bottom  of  the  thread.  The  screw  Is  made  of  standard 
diameter,  but  the  nut  Is  made  oversize.  The  relationship 
between  screw  and  nut  Is  illustrated  in  Fig.  7.  If  the  diam- 
eter of  the  screw  Is  A  over  the  top  of  the  thread,  and  B  at 
the  foot  of  the  thread,  the  corresponding  diameters  of  the  nut 
are  A  +  0.020  and  B  +  0.020  inch.  The  sides  of  the  thread 
form  an  angle  of  29  degrees  with  one  another.  Considering 
the  screw  only.  If  p  is  fhe  pitch;  d,  the  depth  of  the  thread; 

/,  the  width  of  the  flat  at  the  top 
of  the  thread;  and  c,  the  width 
of  the  fiat  at  the  bottom  of  the 
tliread,  then: 


\ 


/ 


n 


d  =  — +  0.010  inch, 
2 

/  =  0.3707  p. 


Nut 


Wj  :<..t= 


Fig.  7.    Acme  Standard  Screw 
and  Nut. 


c  =  0.3707  p  — 0.0052  Inch. 
The  Acme  thread  has  many 
good  points,  not  the  least  of 
which  is  its  strength,  and  the 
ease  with  which  it  may  be  cut 
compared  with  the  square  thread.  This  thread  is  recom- 
mended as  a  substitute  for,  and  to  be  used  in  preference  to, 
the  square  form  of  thread. 

French  and  International  Standard  Threads. 
The  French  and  international  standard  threads  are  of  the 
same  form  as  the  U.  S.  standard,  and  the  formulas  given 
for  the  latter  form  of  thread  apply  to  the  former.  The 
pitches,  however,  are  stated  in  the  metric  measure,  and  are 
somewhat  finer  for  corresponding  diameters  than  the  U.  S.  S. 
thread.  This  is  a  distinct  advantage,  especially  in  the  smaller 
sizes.  The  standard  thread  of  the  International  system  is 
denoted  S.  I.  and  was  adopted  by  the  International  Congress 
for  the  unifying  of  screw  threads  held  in  Zurich,  1898.  This 
system  conforms  with  slight  variations  with  the  system 
earlier  adopted  in  France,  the  French  standard  thread,  de- 
noted S.  F.  In  order  to  provide  tor  clearance  at  the  bottom 
of  the  thread  in  the  nut,  the  congress  referred  to  above 
specified  that  clearance  at  the  bottom  of  the  thread  shall  not 
exceed  1/16  of  the  height  of  the  original  triangle.  The  shape 
of  the  bottom  of  the  thread  resulting  from  such  clearance  is 
left  to  the  manufacturers.  However,  the  congress  recom- 
mends rounded  profile  for  said  bottom.  By  this  provision 
choice  is  given  to  the  manufacturers  to  make  the  bottoms  of 
their  threads  flat  or  rounded  as  desired,  and  yet  have  them 
conform  to  a  common  standard  so  as  to  interchange. 

Instrument  and  Watchmakers'  System. 
The    standard    screw    system    of    The    Royal    Microscopical 
Society  of  London,  England,  is  employed   for  microscope   ob- 
jectives  and   the   nose   pieces   of  the    microscope   into   which 

WHIT'WOBTH  STANDARD  THREAD  SYSTEM  FOR  WATCH  AND  MATHE- 
MATICAL INSTRUMENT  MAKERS. 


Diameter 

No.  of 

Diameter' 

No.  of 

Diameter 

No.  of 

of  Screw, 

Threads 

of  Screw, 

Threads 

of  Screw, 

Threads 

inches. 

per  inch. 

inches. 

per  inch. 

inches. 

per  inch. 

0.010 

.   400 

0,032 

310 

0.050 

100 

0.011 

400 

0.034 

310 

0.055 

100 

0.013 

350 

0.036 

180 

0.060 

100 

o.oia 

350 

0.038 

180 

0.065 

80 

0.014 

300 

0 .  030 

180 

0.070 

80 

0.015 

300 

0.033 

150 

0.075 

80 

0.016 

300 

'      0.034 

150 

0.080 

60 

0.017 

350 

0.036 

150 

0.085 

60 

0.018 

350 

0.038 

130 

0.090 

60 

0.019 

250 

0.040 

130 

0.095 

60 

0.030 

310 

0.045 

130 

0.100 

50 

these  objectives  screw.  The  form  of  thread  Is  the  Whit- 
worth  form,  the  diameter  of  the  male  gage  Is  0.7626  inch. 
The  number  of  threads  per  Inch  is  36. 

In  the  table  above  are  given  the  sizes  and  corresponding 
number  of  threads  for  Whitworth  standard  screw  thread  sys- 
tems for  watch  and  mathematical  Instrument  makers.  This 
system  is  adopted  by  many  Instrument  makers  both  in  the 
United  States  and  Europe. 


Lag'  Screw  Threads. 
There  is  no  recognized  standard  lor  the  sizes  and  corre- 
sponding number  of  threads  for  lag  screws.  The  following 
table,  however,  gives  the  number  of  threads  according  to  com- 
mon practice.  While  lag  screws  are  largely  made  according  to 
this  system,  there  are,  however,  a  number  of  different  sys- 
tems In  use. 

Gas  Fixture  Threads. 

Thin   brass   tubing   is   threaded   with   27   threads   per  Inch, 
irrespective  of  diameter.    The  so-called  ornament  brass  sizes 

LAO  SCREW  THREADS. 


Diameter  of 

No.  of  Threads 

Diameter  of 

No.  of  Threads 

Screw. 

per  inch. 

Screw. 

per  inch. 

i 

10 

i 

5 

A 

9 

1 1 

5 

1 

8 

i 

5 

7 

7 

i 

4 

i 

6 

1 

4 

6 

have  32  threads  per  inch.  The  standard  diameters  of  the 
thread  are  0.196  inch  (large  ornament  brass  size)  and  0.148 
inch  (small  ornament  brass  size). 

Fine  Screw  Thread  Systems. 
We  have  previously  referred  to  the  British  fine  screw 
thread  system  recently  adopted.  There  is  a  demand  for  the 
adoption  in  this  country  of  a  standard  system  with  a  U.  S.  S. 
form  of  thread  but  with  a  finer  pitch  than  called  for  by  this 
standard.  The  Association  of  Licensed  Automobile  Manu- 
facturers has  adopted  such  a  standard,  but  it  is,  of  course, 
not  universally  recognized.  The  objection  to  the  adoption  of 
a  standard  by  a  single  body  of  manufacturers  is  obvious. 
Even  if  the  standard  is  one  which  would  recommend  itself 
to  general  use,  it  would  be  better  if  the  opinion  and  the 
needs  of  machine  builders  in  general  were  considered.  On 
the  other  hand  it  may  be  said  in  defense  of  the  adopted 
system  that  automobile  construction  is  so  specialized  a  manu- 
facture that  here  doubtless  may  arise  requirements  which 
would  not  present  themselves  elsewhere. 

*     *     * 

KEEP  MONEY  MOVING. 
We  hope  that  by  the  time  this  note  is  published  the  tight 
money  trouble  will  be  over  and  business  will  have  resumed 
its  normal  channels.  Whether  it  is  or  not,  the  advice  con- 
tained in  the  little  slips  here  reproduced  is  worth  taking  to 
heart  by  every  business  man: 


To  "The  Man  Who  Signs  the  Checks" 

The  spirit  of  patnotic  linanaal  coopcialion  should  govern  us 
«ll  *t  ihu  time  — and  ihe  moil  piacticil  method  ii  ior  w  to  pay  uch 
Dthei  iKebilti  we  owf. 

We  are  doing  what  wc  can  in  thai  diceclion.  Will  you  help 
iil>  We'll  promise  lo  ilart  )<jur  lemillanijc  on  iti  way  immtdialely  upon 
icfdpt.  to  do  lis  lull  ihiie  in  irilonng  conbdcnce  and  pioipcniy  loi  lu  tS, 


Put  Your  Shoulder  to  the 
Wheel -NOW 

In  sending  you  ihe  enclosed  check  for  our  account  we 

do  w  B,  ^  hot*  ^itl  ,su  •lO  ■uiK,£tlcl)  cmmue  »  od  U  vty  id  da  m 
luH  iluic  a  ial«Bi(  coobd.9(c  ud  (^OKtmy  lot  ui  ilL 

The  spint  of  palnolic  cooperation  should  govern  us  all 
American   metchanli  and    manufacturers    have   never 

b«a  luiod  ~inum  u  •  p^mobL  cmrftucy.     Pli  ,«i(  duulds  le  iht 
hImI  »uS  Ihc  inl  et  u>-NOW 

The  s  Obenn.j'c,  Comfanv         The    S.    Obcrmayer    Company 

The  cause  of  business  panics  is  fear,  i.  e..  simple  cowardice. 
They  belong  in  the  same  class  as  the  stampede,  caused  iii  a 
crowded  theater  by  some  hare-brained  monkey  yelling  "Fire!" 
when  he  has  smelled  only  the  smouldering  butt  of  a  bad  cigar. 
But  the  majority  does  not  stop  to  investigate.  Men  and 
women  rush  madly  out,  tearing  clothes,  bruising  flesh  and 
breaking  bones  as  they  go.  The  saner-minded  set  an  example 
in  calmness  by  quietly  staying  in  their  places.  So  it  should 
be  in  the  business  world.  In  time  of  money  trouble  the  solid 
business  man  who  has  his  own  best  interests  and  those  of  the 
community  at  heart,  will  not  withhold  payment  of  debts  as 
they  come  due  so  that  he  can  hoard  his  cash.  On  the  con- 
trary, he  will  pay  them  with  more  than  usual  promptness,  if 
possible,  and  so  help  "keep  the  ball  a-rolllng." 

*     *     • 

The  results  of  the  trials  with  the  new  turbine  German 
cruiser,  Stettin,  are  given  by  the  Mechanical  Engineer,  as  fol- 
lows: The  ship  achieved  a  speed  of  24  knots  within  1  minute, 
8  seconds,  of  starting  the  engines,  and  came  to  a  dead  stop, 
from  full  speed,  in  1  minute,  45  seconds. 
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LAYING  OUT  CAMS  FOR  RAPID  MOTIONS.* 

p.  H.  SIBIiEY.1 

We  may  consider  a  cam  mechanism  as  being  made  up  of 
two  elements.  As  generally  constructed,  one  element  is  a 
revolving  plate,  cylinder,  cone  or  sphere,  and  the  other  ele- 
ment is  a  bar  or  a  roller  which  has  some  form  of  reciprocat- 
ing motion.  The  revolving  piece  is  usually  made  the  driver, 
although  the  mechanism  may  be  made  to  work  in  the  reverse 
order.  The  shape  of  a  cam  will  depend  upon  the  kind  of 
motion  that  the  follower  is  required  to  have.  The  motion 
of  cams  that  are  used  for  driving  jjarts  of  machinery  may  be 
one  of  four  kinds,  viz.: 

1.  Uniform  motion,  in  which  the  follower  is  made  to  pass 
over  equal  spaces  in  equal  intervals  of  time. 

2.  Intermittent  motion,  periods  of  motion  being  interrupted 
by  periods  of  rest. 

3.  Simple  harmonic  motion,  in  which  the  follower  is  accel- 
erated from  rest  to  a  maximum  velocity  and  then  retarded 
again  to  a  state  of  rest,  following  the  harmonic  cycle. 


Macliinery,X.  Y. 
Fig.  1.    Development  of  Uniform  Motion  Curve. 

4.  Uniformly  accelerated  motion,  in  which  the  follower  is 
accelerated  from  rest  to  a  maximum  velocity  and  then  retarded 
again  to  a  state  of  rest,  the  acceleration  being  uniform,  as,  1 
inch  per  second,  2  inches  per  second,  etc. 

In  slow-moving  machinery  it  may  not  be  important  whether 
the  follower  moves  with  uniform,  simple  harmonic,  or  uni- 
formly accelerated  motion,  but  In  machines  where  the  cams 
have  a  high  rotative  speed,  and  the  follower  a  reciprocating 
motion,  as  in  the  case  of  sewing  machines  and  in  some  textile 
machinery,  a  uniform  rate  of  motion  will  be  unsatisfactory 
or  impossiljle.  The  reason  for  this  is  that  the  follower  is 
impelled  from  rest  to  its  maximum  velocity  instantly,  and 
also  brought  to  rest  from  a  maximum  velocity  instantly.  This 
gives  it  a  sudden  jerk  at  each  end 
of  the  motion,  which  is  very  trying 
to  a  machine  when  the  reversals 
take  place  rapidly.  Cams  for  high 
rotative  speeds,  where  the  follower 
has  a  reciprocating  motion,  should, 
therefore,  be  so  designed  that  the 
follower  will  start  gradually,  at- 
tain its  maximum  speed  near  the 
middle  of  its  path,  and  then  gradu- 
ally come  to  rest.  In  other  words, 
the  follower  should  have  a  uni- 
formly accelerated  motion  during 
the  first  half  of  its  movement,  and 
a  uniformly  retarded  motion  during 
the  last  half. 

In     uniformly     accelerated     mo- 
tion  S^l^jPt"  where   <S  =  the   dis- 
tance passed  over,  P=rthe  accelera- 
„.„„.,       .,  „     „         tion  and  t  =  the  time.     This  is  the 

Fig.  2.    Uniform  Motion  Curve 

scribed  on  Cylindrical  sur-  same  as  Saying  that  the  distance 
which  the  body  has  passed  over 
at  the  end  of  any  number  of  units  of  time  varies 
as  the  square  of  the  number  of  such  units.  For  exam- 
ple, if  a  body  has  a  uniform  acceleration  of  2  inches  per 
second  S=y-  (2)  (1)'-  =  1  for  the  first  second;  S  =  %  (2) 
(2)-=  4  for  the  next  second;    and  so  on.     This  is  also  the 
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law  of  falling  bodies  whose  motion  is  not  resisted  by  the  air 
or  other  medium.  Uniformly  retarded  motion  obeys  the 
same  law.  If  the  time  intervals  of  such  a  motion  be  plotted  as 
abscissas  and  the  corresponding  space  intervals  as  ordinates, 
with  reference  to  coordinate  axes,  the  resulting  curve  will 
be  a  parabola,  and  this  is  the  curve  that  should  be  used  for 
the  outline  of  cams  that  are  designed  for  high  rotative  speeds. 
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Fig.  3.    Development  of  Uniformly  Accelerated  Motion  Curve. 

The  cams  shown  in  the  following  sketches  do  not  neces- 
sarily represent  any  existing  forms;  they  simply  illustrate 
how  the  principle  may  be  applied  to  certain  shapes  of  cams 
and  paths  of  followers.  In  Fig.  1,  lay  out  on  a  sheet  of  paper 
ABDC  a  line  constructed  as  follows:  Bisect  CD  at  i¥  and 
divide  C  M  into  any  convenient  number  of  parts,  say  five. 
Lay  off  on  C  A  any  distance  S  T,  and  divide  S  T  into  the  same 
number  of  parts  as  there  are  in  C  M.  Through  the  points 
1,  2,  3,  etc.,  on  CM,  erect  perpendiculars  to  CM,  and  through 
the  points  1„  2„  3,,  etc.,  on  C  A,  draw  parallels  to  C  if  inter- 
secting the  perpendiculars  at  points  1^,  2.,  3,,  etc.  A  line  S  T, 
drawn  through  these  intersections  will  be  straight.  The  line 
ITi  S,  can  be  found  in  the  same  way.  Now  if  the  sheet  of 
paper  ABDC  be  wrapped  around  the  outside  of  a   cylinder 
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•  For  additional  information  on  tliis  subject,  see  "Notes  on  Cam 
Design  and  Cam  Cutting,"  August,  1007,  and  other  articles  there  re- 
ferred to. 

t  .\ddress :    Case  School  of  Applied  Science,  Cleveland,  O. 
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Fig.  4.    Transferring  Uniformly  Accelerated  Motion  Curve  to  Cylinder. 

whose  circumference  is  equal  to  the  distance  CD.  the  line 
S  r,  will  take  the  position  S  T,  Fig.  2,  and  the  line  T,  S,  will 
form  a  similar  curve  on  the  reverse  side  of  the  cylinder.  If 
this  curve  be  made  the  center  line  of  a  groove,  as  the  cylin- 
der revolves  on  its  axis,  the  groove  will  drive  a.  follower  up 
and  down,  parallel  to  the  elements  of  the  cylinder,  with  a 
uniform  speed.  The  follower  will  start  and  stop  at  either 
end  of  its  motion  with  a  sudden  jerk. 

In  Fig.  Z  let  A  B  D  C  represent  the  paper  as  before.  Bisect 
C  ilf  at  3,  and  S  T  at  9.  Divide  C3  and  ZM  into  any  conveni- 
ent number  of  parts,  say  three;  then  divide  /S9  and  97  into 
the  square  of  three  parts,  or  9,  as  shown.  Erect  perpendicu- 
lars to  CM  at  the  points  1,  2,  3,  etc.,  and  draw  parallels  to 
CM  through  the  points  1,  4,  9,  4„  and  1,.  Through  the  points 
S  and  Ti  and  the  intersections  l,,  2j,  3„  2',  and  1',,  draw  a 
smooth  curve.  This  line  will  be  a  parabolic  curve,  reversing 
at  3,.  The  curve  Tj  S^  is  constructed  in  the  same  way.  Now 
wrap  the  sheet  of  paper  ABDC  around  a  cylinder  whose 
circumference  is  equal  to  C  D.  The  curve  will  take  the  posi- 
tion S  Ti,  Fig.  4,  and  the  curve  T^  8,,  will  take  a  similar 
position  on  the  reverse  side  of  the  cylinder.  A  groove  made 
with  these  curves  as  center  lines  will  drive  a  follower  P  up 
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aiul  ilcu\  11  lliii)Mt;li  lilt'  ilislaiici'  A',  us  tlu'  cNliiiiliT  is  rotated 
on  its  axis.  Ttie  t'oUowfi-  will  start  Knidually  at  N,  attain  Its 
iiiaxiiiuan  voloclty,  and  then  come  gradnally  to  i«st  asain 
at  7'i,  the  motion  beliiK  unlfonnly  accelerated  and  retarded. 
The  sides  of  the  groove  are  made  parallel  to  N  7',.  and  drawn 
at  a  distance  away  from  it  cinial  to  the  radius  of  ihr  fol- 
lower P. 

Fig.  5  shows  the  distortion  of  the  curve  S  T  when  llie  fol- 
lower moves  In  the  arc  of  a  circle,  with  center  at  some  point 
V.  instead  of  in  a  straight  line.  Points  on  the  new  curve  are 
found  by  setting  off  from  the  Intersections  (),(/,,  etc.,  the  ordi- 
nates  ab  and  cd.  The  curve  S  d  c,  7'  is  then  made  the  cen- 
ter line  of  a  groove  which  will  drive  the  hinged  follower  with 
the  same  variation  in  speed  attained  by  the  follower  in  Fig.  4. 

Fig.  t!  shows  how  the  parabolic  curve  Is  applied  to  a  plate 
cam.     The  roller  follower  is  supposed  to  oscillate  between  P 
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Pig.  5.    Accelerated  Motion  Curve.  Tvhen  FoUower  moves  in  the 
Arc  of  a  Circle. 

and  P,  as  the  cam  rotates  about  0.  The  curve  P  3.,  P,'  corre- 
sponds to  S  7",  in  Fig.  4,  being  the  center  line  of  the  parabolic 
groove  in  the  face  of  the  plate.  Only  one-half  of  the  cam  is 
shown  in  the  figure.  Suppose  this  cam  is  to  rotate  ISO 
degrees,  while  the  follower  moves  from  P  to  P^.  Draw  the 
base  circle  with  radius  O  P,  the  length  of  which  will  depend 
upon  the  size  of  the  cam.  Draw  0  A  perpendicular  to  0  P, 
and  divide  the  arc  subtended  by  P  O  A  into  any  convenient 
numtier  or  parts,  say  thr'ee.  Draw  radii  01.,  02,,  etc.  Divide 
P  Pi  into  two  equal  parts  at  9,  and  divide  P9  into  the  square 
of   three    parts,    or   9,   as   shown.      With    O    as   a    center,    and 


Fig.  6.    Accelerated  Motion  Curve  applied  to  Plate  Cam. 


radius  01,  find  the  intersection  1;.  In  the  same  way  find  the 
other  intersections  2..,  S..,  etc.,  and  draw  a  smooth  curve 
through  these  points.  This  curve  has  the  same  relation  to 
the  curve  of  unil'orm  motion  shown  dotted,  that  the  parabolic 
curve  has  to  the  straight  line  in  Fig.  3,  If  a  similar  curve 
be  laid  out  on  the  other  side  of  P  F  ',  and  made  the  center 
line  of  a  groove  then  the  follower  P  will   be   pushed   \i|)  and 


down  HUM  liaiiically  by  <liri(t  coiilacl.  If  a  curve  pai-allel  to 
P-IJ\'.  and  diawn  at  a  distance  equal  to  the  radius  of  the 
follower  away  from  It,  on  the  inside,  be  made  the  outline  of 
the  cam,  then  the  follower  will  be  pushed  up  mechanically 
to  P„  and  allowed  to  fall  by  its  own  weight.  It  will  remain 
in  contact  with  the  cam  theoretically,  because  the  principle  of 
uniformly  accelerated  motion  is  the  same  as  that  of  a  falling 
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Fig.  7.    Accelerated  Motion  Curve  applied  to  Plate  Cam,  with  Follower 
moving  along  a  Curve. 

body.  In  practice,  however,  the  friction  and  the  inertia  of  the 
connected  parts  would  probably  prevent  the  follower  from 
remaining  in  contact  with  the  cam  on  its  return  motion  if 
the  oscillations  were  rapid. 

Fig.  7  shows  the  parabolic  cam  constructed  for  a  follower 
which  moves  in  any  curved  path.  The  construction  is  the 
same  as  in  Fig.  6  except  that  points  in  the  curve  are  located 
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Fig.  8.    Plate  Cam  for  Bar  Follower. 

on  radial  lines  Oa„  Ob„  etc.,  offset  from  the  first  radii  by  the 
distances  2a,  =  4a.  3&,  =  9h,  and  so  on. 

When  a  plate  cam  is  to  be  laid  out  to  drive  a  bar  follower 
through  a  certain  cycle  of  operations,  the  construction  is  more 
complicated.  The  base  circle  is  divided  as  in  the  previous 
case  into  any  convenient  number  of  parts  and  the  square  of 
the  number  of  such  parts  laid  out  from  P  to  9  and  from  9  to 
P,,  Fig.  8.  It  the  bar  is  to  oscillate  about  <?  as  a  center,  It 
will  take  the  positions  yl.  (?4,  Q'd,  etc.,  as  the  radii  01.  02,  03. 
etc.,  come  to  the  position  OP.  The  intersections  1,  2,  3,  and  so 
on,  are  found  just  the  same  as  in  the  previous  cases.  .Now  In- 
stead of  drawing  the  curve  for  the  cam  outline  through  these 
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points,  straight  lines  which  represent  the  edge  bf  the  follower 
must  be  drawn  through  the  points  making  the  same  angle 
with  a  given  radius  as  the  follower  makes  with  OP  when  the 
radius  in  question  is  in  the  position  OP.  For  example,  angle 
a  equals  angle  oj.  Now  the  cam  outline  is  a  smooth  curve 
drawn  tangent  to  these  straight  lines.  If  the  bar  follower, 
instead  of  being  centered  at  Q.  moves  up  and  down  parallel 
to  its  first  position,  then  all  these  angles  are  right  angles.  If 
the  face  of  the  bar  is  curved,  then  the  cam  outline  must  be 
drawn  tangent  to  the  curves  after  they  have  been  properly- 
located  with  respect  to  their  several  radii. 

In  drawing  cams  like  Fig.  8,  the  proper  relation  between 
the  diameter  of  the  base  circle  and  the  distance  PP^  must  be 
assumed.  If  the  base  circle  is  too  small,  the  cam  outline  will 
not  be  tangent  to  the  edge  of  the  follower  in  all  positions,  and 
the  latter  will  not  have  uniformly  accelerated  and  retarded  mo- 
tion. There  is  a  rolling  and  sliding  contact  between  the  cam 
and  its  follower  in  the  case  of  Fig.  S.  The  rolling  ac- 
tion tends  to  carry  the  point  of  contact  outward  to  the  right 
of  OP,  during  the  upward  motion,  and  to  bring  it  back  towards 
OP  during  the  downward  motion.  The  point  of  contact  x  does 
not  necessarily  occur  when  Oa;,  is  perpendicular  to  Qx. 

*     *     * 

VERTICAL  CAMERA  BRACKET. 

ETHAN  VTAT.T.  , 

In  photographing  small  objects  that  cannot  be  readily  hung 
up  or  pinned  to  the  wall,  one  is  often  at  a  loss  to  know  how 
to  get  a  satisfactory  picture.  This  is  especially  true  of  drills, 
reamers  and  objects  of  that  class,  and  makeshifts  of  various 
kinds  are  resorted  to  to  hold  the  camera  in  a  vertical  posi- 
tion in  order  that  the  articles  may  be  laid  on  the  floor. 

None  of  the  camera  catalogues  that  I  am  familiar  with 
list  a  bracket  for  this  purpose,  and  so  I  made  one,  which  is 


Fig.  1.    Bracket  In  U.^.     .'.  :  h      -ug  Arm  screwed  to  the  Camera. 

strong,  rigid,  and  answers  every  requirement.  It  is  easily 
carried  in  the  camera  case,  taking  up  but  little  room.  My 
camera  is  a  large,  heavy,  view  camera,  and  so  the  bracket  1 
made  is  heavier  than  would  be  needed  for  a  light  instrument. 

The  bracket  was  made  of  a  flat  piece  of  stiff  steel,  %  inch 
thick,  IVi  inch  wide,  and  IS  inches  long.  This  was  bent  into 
the  form  of  an  L.  the  long  arm  being  12  inches  and  the  short 

•  Address  :  805   N.  Mercer  St.,   Decatur,   III. 


one  6  inches  long.  Holes  were  drilled  and  tapped  in  several 
places  in  each  arm.  These  holes  were  tapped  the  regular 
Vi,  inch'  20  threads,  used  almost  universally  for  camera  fit- 
tings. A  thumb-screw  similar  to  the  one  in  the  triixid  top 
was  made.  The  bracket  was  polished  and  was  then  ready 
for  use. 

In  Fig.  1  the  camera  is  shown  with  the  bellows  drawn  out 
full  length  and  the  camera  fastened  to  the  long  arm.  This 
position  is  often  very  convenient.  For  copying  pictures  I 
generally  use  the  long  arm  down,  as  this  position,  with  the 
bellows  extended,  brings  the  lens  close  to  the  floor. 


Fig.  2.    Bracket  in  Use  -with  Short  Arm  scrolled  to  the  Camera. 

Fig.  2  shows  the  bracket  in  place  with  the  short  arm 
screwed  to  the  camera,  and  the  long  arm  extending  over  the 
tripod  top.  This  was  done  so  that  if  it  were  necessary  to  set 
the  tripod  legs  in  such  a  position  that  the  camera  would  over- 
balance, a  weight  could  be  hung  on  the  long  arm.  In  ordinary 
work  where  the  tripod  legs  are  properly  spread  no  tendency 
to  tip  is  noticed. 

A  photographer  will  soon  find  that  this  bracket  quickly 
pays  for  the  hour's  time  taken  to  make  it,  and  he  will  won- 
der how  he  ever  got  along  without  it.  By  using  the  different 
holes  in  the  bracket  and  the  adjustments  of  camera  and 
tripod,  any  position  may  be  obtained  as  one  using  it  will 
quickly  see. 

«     *     * 

A  committee  of  the  Chicago  Association  of  Commerce  has 
reported  adversely  on  the  question  of  the  inauguration  of  a 
parcels  post,  proposed  by  the  Postmaster-General.  The  chief 
objection  stated  is  that  a  parcels  post  would  involve  a  much 
larger  annual  loss  in  the  running  of  the  post  ofiice  department 
than  is  at  present  the  case.  A  number  of  other  reasons  are 
also  mentioned,  amongst  others,  that  it  would  cause  the  gov- 
ernment to  enter  into  business  competition  with  private  con- 
cerns. This  probably  is,  if  it  were  possible  to  analyze  the 
true  reason  of  the  opposition,  the  main  objection.  The  mon- 
opoly of  the  express  companies  must,  by  all  means,  be  con- 
sidered, even  if  the  public  at  large  is  the  loser.  While  it 
seems  that  a  question  of  this  kind  does  not  strictly  pertain 
to  mechanical  matters,  such  as  are  dealt  with  in  Machinery, 
it  is  still  worth  while  mentioning  the  fact,  because  it  is  un- 
deniable that  the  benevolent  influence  that  would  in  reality 
be  the  result  of  a  parcels  post,  would  react  on  all  kinds  of 
business  in  the  country,  placed  on  a  legitimate  basis,  and 
therefore  It  is  in  the  interest  of  mechanical  men,  as  well  as 
others,  that  reforms  of  this  character  are  carried  through. 
Progress  in  one  direction  always  tends  to  stimulate  progress 
in  all  other  lines. 

*     »     • 

A  CORRECTION. 
An  error  was  made  in  the  note,  appearing  in  the  December 
issue,  which  described  a  novel  machine  foundation  built  in  the 
Stockbridge  Machine  Co.'s  shop,  Worcester,  Mass.  The 
machine  erected  on  this  foundation  is  a  Bullard  "vertical  tur- 
ret lathe."  This  machine  was  described  in  our  October  issue 
on  page  119,  engineering  edition. 
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ITEMS  OF  MECHANICAL  INTEREST. 


NOVEL  USE  OF  ELECTRIC  FLAT-IRONS. 
It  is  not  Often  that  hcatlug  units  from  electric  llatlrons 
are  put  to  as  severe  a  test  as  In  the  Instance  given  below. 
The  problem  was  to  replace  a  cranU-pln  on  the  high-pressure 
side  of  a  GOO-horse-power  cross-compound  Russell  engine.  The 
new  pin.  G  inches  diameter  with  a  taper  of  1/G4  inch,  was 
to  be  fitted  into  a  crank-disk,  5  inches  thick,  which  was  fixed 
on  a  12-inch  shaft.  To  expand  the  disk  by  heating  it  with 
blow-torches  would  have  taken  too  long,  besides  making  a 
dirty  and  unsatisfactory  job,  so  several  heating  units  from 
General  Electric  6-pound  flat-irons  were  grouped  around  an 
iron  core  3%  inches  diameter,  and  placed  in  the  6-inch  hole 
in  the  crank-disk.  In  four  hours  after  the  current  was  turned 
on  the  disk  had  expanded  sufficiently  to  allow  the  crank-pin 
to  slip  in.  Although  the  heating  units  were  at  about  white 
heat  all  of  the  time,  they  were  not  injured  except  that  the 
brass  tubing  on  two  was  slightly  melted  in  one  place.  After 
having  served  for  fitting  the  crank-pin,  the  heating  units  were 
replaced  In  the  flat-irons  and  continued  in  their  normal  use. 


.     CLEANING  CAST  GEARS. 

Some  time  ago  a  new  procedure  for  cleaning  cast  iron  gears 
from  scale  and  molding  sand  was  shown  in  the  Zeitschrift  fiir 
WerkzeugmascMnen  und  Werkzeuge.  This  process  consists  in 
placing  the  gear  inside  a  casing,  together  with  any  desired 
-cleaning  material,  the  casing  being  fastened  on  a  bent  shaft, 
«o  that  when  revolved,  the  whole  mechanism  gets  a  kind  of 


Slachincru.N.Y. 
Device  for  Cleanings  Cast  Iron  Gears. 

•oscillatory  motion.  Referring  to  the  cut  herewith,  A  is  a 
shaft  having  bent  portions  B  at  each  end.  The  device  is 
driven  by  pulley  H  on  shaft  A,  to  each  of  the  bent  portions  of 
which  gear  wheels  are  clamped.  The  advantage  of  making 
the  apparatus  double,  that  is  of  having  a  bent  portion  on 
each  end  of  the  shaft,  the  bends  being  made  in  opposite  direc- 
tions, is  to  secure  a  balance  at  the  high  rotation  of  speed 
•desirable.  A  perfect  balance,  however,  cannot  be  obtained  In 
this  manner,  as  it  is  easily  seen  that  the  cleaning  material, 
for  instance,  will  not  be  distributed  equally  in  the  casings, 
but  will  always  tend  to  fall  toward  the  bottom,  thus  prevent- 
ing a  balanced  condition  to  be  produced.  At  anything  but  the 
very  highest  speeds,  however,  this  question  of  balancing  can- 
cot  be  of  very  great  importance  in  an  apparatus  of  this  kind. 

R.  G. 


GERMAN  BEVEL  GEAR  TESTING  DEVICE. 
A  recent  issue  of  the  Zeitschrift  fiir  Werkzeugmaschinen  und 
"Werkzeuge  contains  a  description  of  a  fixture  for  testing,  bevel 
gears.  As  shown  In  the  cut,  it  is  essentially  a  protractor, 
provided  with  sliding  blocks  carrying  pivots  on  which  are 
mounted  the  gears  to  be  tested.  Besides  the  protractor  gradu- 
ations for  setting  the  gear  axes  to  the  required  angle,  gradu- 
ations are  provided  for  showing  the  setting  longitudinally 
■of  the  sliding  blocks  on  the  two  arms.  The  only  use  we  can 
Bee  for  these  graduations  would  be  in  case  the  device  was 
■opened  out  to  180  degrees,  and  used  for  testing  spur  gears, 
In  which  case  it  could  be  set  to  give  the  required  center  dls- 
itanoe.     In  measuring  bevel   gears   the   angle   Is  generally  a 


matter  of  prime  importance,  tliu  hub  lengths  being  fitted  to 
suit.  As  may  be  scon,  the  lower  member  or  bed  of  the  device 
is  provided  with  a  traversing  screw  tor  adjusting  the  sliding 
block,  carrying  the  pivot  and  the  gear;  doubtless  the  upper 
one  is  also  so  arranged.  Means  are  provided  for  clamping  all 
adjustments  after  they  are  made. 

This  device  serves  the  same  purpose  as  those  made  for  sale 
in  this  country    by  firms  making  a  specialty  of  gear-making 
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Protractor  for  Testing  the  Accuracy  ■with  which  the  Teeth  of  Bevel 
Gears  are  cut. 

machinery.  They  are  In  common  use  in  gear  cutting.  Such 
advantage  as  this  particular  device  appears  to  have  lies  in 
its  comparative  smallness  and  lightness,  and  being  a  fixture 
or  bench  tool  rather  than  a  complete  machine. 


LINING  CAR  BRASSES. 
The  accompanying  cut  reproduced  from  the  November  issue 
of  the  American  Engineer  and  Railroad  Journal,  shows  a 
device  in  use  at  the  Collinwood  shops  of  the  Lake  Shore  & 
Michigan  Southern  Railway,  for  lining  car  brasses.  The  ap- 
paratus consists  of  two  pairs  of  air  cylinders,  suitably  mount- 
ed on  a  12-inch  channel  beam,  as  shown.  The  cylinders  are 
bored  to  2  3/16  Inches  diameter.  The  piston  rod  is  inclined 
downward  and  pointed  at  the  end,  so  that,  when  air  is  ad- 
mitted to   the  cylinders,   the  brasses  are  held  firmly  against 


Device  for  Holding  the  Car  Brasses. 

the  mandrel.  A  coil  spring  is  fitted  in  the  cylinder,  so  that, 
when  the  pressure  is  released,  the  piston  will  be  forced  back, 
and  the  bi-ass  can  easily  be  removed.  The  mandrel  is  cored 
hollow,  and  streams  of  water  are  played  on  the  Inside  by 
means  of  a  pipe  cap  with  four  %-inch  holes  in  it,  which  is 
placed  on  the  end  of  the  supply  pipe,  thus  cooling  the  lining 
metal  as  It  is  poured.  Guide  strips  are  cast  on  each  side 
of  the  mandrel  to  hold  the  brasses  the  proper  distance  from 
It.     The  brasses  are  tinned  before  lining. 
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MACHINERY  is  published  In  four  editions.  The  practical  work  of  the  shop 
Is  thoroughly  covered  in  the  Shop  Edition— $1.00  a  year,  comprising  more  than 
430  reading  pages  and  36  Shop  Operation  Sheets,  containing  step-by-step  Illus- 
trated directions  for  performing  36  different  shop  operations.  The  Engineering 
Edition — $2.00  a  year,  coated  paper  $2. 50— contains  all  the  matter  in  the  Shop 
Edition,  including  Shop  Operation  Sheets,  and  about  250  pages  a  year  of  ad- 
ditional matter,  which  Includes  a  review  of  mechanical  literature,  and  forty- 
eight  6x9  data  sheets  filled  with  condensed  data  on  machine  design,  engin- 
eering practice  and  shop  work.  The  Foreign  Edition,  $3.00  a  year,  comprises 
ttie  same  matter  as  the  Engineering.  RAIL'WAT  MACHINERY.  $2.00  a  year,  is  a 
special  edition,  including  a  variety  of  matter  for  railway  shop  work — same  size 
as  Engineering  and  same  number  of  data  sheets. 

HINDLEY  WORM  GEARING. 

It  is  generally  conceded  by  designers  and  intelligent  users 
of  worm  gearing  that  the  Hindley  or  hour-glass  worm  has 
certain  advantages  over  the  common  type,  and  they  will  in 
the  same  breath  describe  its  disadvantages.  Its  chief  advan- 
tage is  that  it  fits  the  worm-wheel  over  a  considerably  greater 
area  than  is  possible  with  the  ordinary  worm.  The  larger 
area  of  contact  reduces  the  pressure  per  unit  of  surface,  and 
that  means  better  lubrication,  longer  wear  and  less  frictlonal 
resistance.  Its  disadvantages  are  that  it  must  be  exactly 
located,  it  is  not  interchangeable  with  worm-wheels  of  the 
same  pitch  -but  of  greater  or  less  number  of  teeth,  and  it 
must  be  made  by  special  machinery.  The  disadvantages  of 
non-interchangeability  and  of  requiring  special  machinery  are 
probably  least  important;  but  to  locate  the  Hindley  worm 
exactly  and  preserve  that  location  are  not  easy.  Change  of 
position  due  to  wear  of  the  thrust  bearing  does  little  or  no 
harm  to  the  common  worm,  but  it  is  absolutely  ruinous  to  the 
Hindley  type.  Notwithstanding  the  drawbacks,  its  superior 
efficiency  and  longer  life  have  ir^ade  its  use  considerable. 
Curiously,  however,  there  is  an  almost  total  lack  of  published 
data  on  dimensions,  and  we  would  gladly  receive  contributions 
on  the  subject  for  our  data  sheets. 

*     *     * 

ARE  SPRING  AND  WEIGHT  EQUIVALENTS? 

In  United  States  patent  practice  a  mechanical  equivalent 
has  been  legally  defined  as  that  which  performs  the  same 
function  in  substantially  the  same  manner  as  the  compared 
device.  A  recent  decision  (1905)  holds  that  a  spring  and 
weight  are  equivalents  in  certain  competitive  plumbing  fix- 
tures, inasmuch  as  one  effects  the  same  action  as  the  other 
in  the  infringing  device.  The  decision  undoubtedly  is  sound 
for  the  case  in  contention;  but,  unfortunately,  it  reads  fur- 
ther on:  "The  interchangeable  use  of  springs  and  weights  is 
the  stock  illustration  for  equivalents." 

Our  criticism  is  that  the  "stock  illustration"  holds  good  only 
when  springs  and  weights  are  interchangeable;  and  this  con- 
dition exists  within  a  narrow  range  only,  as  every  engineer 
knows.  Springs  and  weights  are  not  broadly  interchangeable. 
A   weight   must   act   in    accordance   with   the  law    of    falling 


bodies.  It  can  fall  at  no  greater  speed  than  expressed  by 
the  formulas  v  =  gt,  or  s=%5f=;  whereas  a  spring,  having 
little  weight  in  proportion  to  the  energy  exerted  within  a  nar- 
row range  of  action,  may,  because  of  its  less  inertia,  perform 
functions  in  a  small  fraction  of  the  time  required  for  a 
weight.  Hence,  a  weight  often  is  inoperative  where  a  spring 
works  successfully.  Again,  a  difference  of  great  importance  is 
that  a  weight  must  act  in  a  direction  toward  the  earth,  or 
that  approximately.  A  spring,  of  course,  works  practically 
as  well  in  one  direction  as  another. 

Now,  if  the  stock  illustration  means  that  a  spring  and 
weight  are  equivalents  only  when  interchangeable,  and  being 
thus  interchangeable  because  of  the  limitation  implied,  then 
there  is  nothing  more  to  be  said.  Otherwise  the  statement 
is  loose  and  technically  untrue,  and  tends  to  show  that 
scarcely  anything  is  more  difficult  than  exact  definition. 

*     *     * 

CHOOSING  A  TRADE. 

The  choice  of  a  trade,  though  important,  is  often  made  with- 
out investigation.  Boys  enter  a  trade  blindly,  with  little 
understanding  of  what  they  are  to  learn  or  the  position  their 
chosen  occupation  occupies  in  the  world's  affairs.  They  do 
not  know  whether  it  is  lasting  or  ephemeral.  For  that  mat- 
ter, of  course,  no  one  can  judge  with  certainty  of  the  perma- 
nency of  any  skilled  occupation;  but  we  may  infer  much  from 
past  experience  and  a  knowledge  of  its  relative  position  in 
the  general  manufacturing  industry.  We  know  that  once 
flourishing  trades  have  become  obsolete  because  of  changed 
customs,  improved  machinery,  exhaustion  of  materials,  etc.; 
and  the  skill  acquired  by  their  craftsmen  Is  now  of  no  value. 
Such  changes,  if  they  come  quickly,  are  little  less  than  trage- 
dies to  the  individuals  directly  affected. 

The  beginner  then  should,  first  of  all.  get  an  idea  of  the 
probable  permanency  of  his  proposed  occupation,  the  pros- 
pects for  advancement  and  the  possibilities  it  offers  as  com- 
pared with  others.  To  do  this  thoroughly  is  a  considerable 
undertaking,  and  one  beyond  the  intelligence  of  most  boys; 
but  their  mature  friends  often  could  prevent  bad  mistakes  if 
they  would  make  even  superficial  investigations. 

New  occupations  are  constantly  springing  up.  Some  of 
them  will  be  of  long  duration  and  well  paid,  but  the  majority 
are  short-lived  and  to  be  avoided  by  the  prudent.  Of  all  the 
trades  in  existence,  probably  there  is  no  other  that  is  as 
important  or  that  offers  the  same  permanency  as  the  machin- 
ist's trade.  It  is  a  basic  art  upon  which  all  other  manufac- 
turing industries  depend.  In  olden  times  the  blacksmith  was 
the  chief  craftsman,  inasmuch  as  he  made  tools  for  all  the 
rest — and  for  himself;  but  the  supremacy  of  the  blacksmith 
long  ago  departed.  The  cold  working  of  metals  has  very 
largely  displaced  forging  to  shape  while  in  the  hot  and 
plastic  state,  and,  in  machine  construction  forged  work  now 
enters  to  a  very  small  extent.  Many  tools  and  machines  are 
made  in  which  the  primitive  art  of  the  blacksmith  appears 
in  no  shape  whatever.  The  rolling  mill  shapes  the  shafting, 
and  itself  is  the  product  of  the  machine  shop.  The  lathe, 
drill,  planer,  shaper,  milling  machine,  power  press  and  other  > 
metal-working  tools  have  almost  entirely  displaced  the  smith. 
Now  it  is  the  machinist  and  machine  shop  that  produce  tools 
and  machines  for  all  manufacturers.  The  machine  shop  is 
the  fountain  head  of  all  modern  mechanical  industry.  All 
machinery  of  every  description,  the  printing  press,  sugar  mills, 
hoisting  machinery,  locomotives,  stationary  and  marine  en- 
gines, etc.,  are  the  product  of  the  machine  shop  and  the  skill 
of  the  machinist,  machine  designer  and  mechanical  engineer. 
So  it  may  be  reasonably  claimed  that  no  trade  to-day  offers 
as  much  security  as  those  which  have  to  do  with  the  opera- 
tion of  machine  tools  and  the  hand  processes  which  should 
be  included  in  the  education  of  an  all-around  machinist. 

The  demand  for  skilled  machinists  is  growing,  and  it  will 
continue  to  grow  with  the  years.  We  speak  of  this  as  a 
mechanical  era,  but  we  are  only  at  its  beginning.  Not  all  can 
be  machinists,  of  course,  no  matter  how  great  the  develop- 
ment; but  the  fathers  who  read  Machixeky  can  safely  advise 
their  sons  and  their  friends'  sons  who  have  an  inclination  in 
that  direction,  to  enter  the  trade.  Specialization  which  tends- 
to  keep  the  rank  and  file  employed  merely  as  operators,  gives- 
all  the  more  opportunity  to  the  bright  and  ambitious. 
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LOOK  FORWARD. 

The  bright  side  is  tho  one  to  look  Cor  always,  ami  tlio  man 
who  has  the  ability  to  find  it  iiossosses  a  source  of  strength 
that,  with  work,  Is  almost  certain  to  triumph  over  dilllculty. 
We  should  not  overdo  it  as  was  the  case  with  souio  of  the 
daily  newspapers  that  recently  published  misleading  reports 
of  trade  revivals,  doing  more  harm  than  good.  The  more 
evenly  each  of  us  keeps  balanced  just  now,  the  better  it  will 
be  for  all;  and  somewhere  between  the  extremes  will  be 
found  the  facts  which  every  business  man  needs  to  shape 
his  course. 

An  investigation  of  conditions  in  our  branch  of  the  machin- 
ery industry  shows  that  since  January  first  there  has  been 
considerable  general  improvement  and  as  much  as  could  be 
expected  of  recovery,  after  the  staggering  blows  in  the  last 
months  of  1907.  The  situation  is  fundamentally  sound.  Money 
is  becoming  more  plentiful.  Confidence  is  gradually  returning, 
and  although  the  days  go  by  slowly  now,  before  the  end  of 
the  year,  stronger  and  perhaps  wiser,  we  shall  be  looking 
forward  to  another  period  of  prosperity. 


PRODUCTION  AND  USE  OF  DENATURED 
ALCOHOL. 

The  annual  report  of  the  Commissioner  of  Internal  Revenue, 
just  issued,  shows  that  the  production  and  use  ot  denatured 
alcohol  has  not  yet  attained  much  importance  In  the  United 
States.  It  states  that  only  ten  stills  have  been  set  up  for 
producing  denatured  alcohol,  and  it  Is  claimed  that  the  cost 
of  the  product  is  much  greater  than  that  confidently  predicted 
at  the  time  the  industrial  alcohol  law  was  passed  by  Congress. 
It  is  further  alleged  that  the  present  prospects  for  denatured 
alcohol  competing  actively  with  kerosene  and  gasoline  are  not 
at  all  encouraging.  Those  who  worked  hard  for  the  measure 
feel  considerably  disappointed  that  the  good  results  experi- 
enced in  Germany  have  not  been  realized  here. 

In  our  opinion  It  Is  still  too  soon  to  feel  disappointed  and 
discouraged  that  denatured  alcohol  has  not  quickly  become  an 
important  internal  combustion  engine  fuel  or  a  general  illum- 
inant.  The  change  on  the  part  of  the  public  requires  time, 
and  time  is  also  required  by  distillers  to  get  their  plants  into 
efficient  working  shape.  Moreover,  the  Internal  revenue  regu- 
lations first  prescribed  were  quite  sufficient  to  discourage  any 
would-be  small  producers.  They  were  required  to  work  under 
conditions  but  little  less  rigorous  than  those  prescribed  for 
the  regular  distillers  of  liquors  for  general  consumption.  The 
revised  regulations  which  went  into  effect  September  1,  1907, 
are  much  less  restrictive,  and  considering  the  nature  of  the 
business,  are  probably  all  that  can  be  asked  for. 

There  is  still  another  factor  to  reckon  with,  and  that  is  the 
effect  of  nearly  fifty  years  of  stern  enforcement  of  the  laws 
against  illicit  distilling.  Possible  small  producers  have  a 
dread  of  doing  something  that  will  subject  them  to  the  wrath 
of  the  Internal  revenue  officers,  and  coupled  with  that  feeling 
is  the  prejudice  existing  in  many  communities  against  engag- 
ing in  a  business  that  is  seemingly  contrary  to  temperance 
sentiments.  The  fact  that  the  product  is  distinctly  not,  for 
drinking  will  not  immediately  remove  that  prejudice.  Initia- 
tive In  production  has  also  been  lacking,  because  of  general 
Ignorance  of  the  business,  but  when  the  ice  is  once  broken 
there  will  be  numerous  small  plants  started,  no  doubt. 

While  it  is  possible  to  make  alcohol  from  almost  all  ,vege- 
table  refuse,  it  appears  that  it  is  not  profitable  under  present 
conditions  to  make  it  from  corn  or  other  grains.  Potatoes 
offer  the  cheapest  source  of  alcohol  at  the  present  time,  but 
even  they  are  somewhat  too  costly.  It  is  safe,  however,  to 
predict  that  the  ingenuity  of  our  inventors  and  the  enterprise 
of  our  manufacturers  will  develop  processes  which  will  utilize 
the  vast  quantities  of  vegetable  refuse  now  rejected  and 
wasted. 

We  therefore  believe  that  although  the  farmers  have  not 
yet  gone  into  the  making  of  denatured  alcohol  In  large  num- 
bers, the  prospects  for  its  general  industrial  use  are  bright. 
Prejudice,  the  opposition  of  the  vested  interests,  uncertainty 
as  to  the  meaning  of  government  regulations,  and  Ignorance 
of  the  business  in  general  have  been  quite  sufficient  to  hold 


back  its  development.  With  lime  will  come  more  knowledge 
and  experience,  and  a  greatly  reduced  cost  of  the  product, 
with  tho  correlative  of  enormous  use. 

«     •     « 

PIRATING  SPECIAL  MACHINE  TOOLS. 

Some  mouths  ago  an  incident  was  brought  to  our  notlct^ 
which  illustrates  the  peculiar  folly  Into  which  machine  tool 
builders  sometimes  fall;  that  is,  pirating  special  machinery. 
It  is  a  practice  of  which  we  have  recently  heard  little,  for 
almost  all  manufacturers  have  had  about  all  they  could  do 
to'  attend  to  their  own  work,  but  as  business  slackens  such 
incidents  may  increase.  The  moral  aspect  of  such  competi- 
tion is  elusive,  and  we  will  merely  point  out  its  unprofitable- 
ness in  general. 

There  are  those  who  build  special  machines  intelligently, 
with  the  wisdom  of  long  experience  In  similar  lines  of  work 
and  a  comprehensive  idea  of  the  needs  of  the  work.  Their 
would-be  competitors  build  with  a  hazy  knowledge  of  the  spe- 
cial requirements,  and  only  a  general  idea  of  the  essential 
features  of  design.  The  last  are  copyists;  or,  more  plainly 
speaking,  pirates,  who  do  not  hesitate  to  steal  the  ideas  of 
men  who  have  spent  years  to  perfect  features  of  machine 
design. 

The  incident  referred  to  centers  around  a  Western  manu- 
facturing concern  which  bought  a  heavy  special  machine  tool 
from  an  Eastern  builder.  It  was  for  a  purpose  and  of  a 
design  which  precludes  a  general  sale;  perhaps  not  more  than 
five  or  six  could  be  sold  in  the  whole  United  States.  The 
concern  in  question  having  purchased  one  machine  found 
that  they  needed  another,  but,  although  the  price  was  satis- 
factory, could  not  get  delivery  from  the  builders  as  soon  as 
desired.  Thereupon,  another  machine  tool  company,  young 
at  the  business,  and  of  the  "unafraid"  type,  tackled  the  joo 
and  produced  a  copy  of  the  first  machine  which  was  delivered 
two  months  earlier  than  the  time  stipulated  by  the  Eastern 
builder.  But  the  pirating  concern,  building  the  second  ma- 
chine, lost  money,  or  at  least  made  no  profit — and  the  pur- 
chaser got  a  poor  machine.  It  appears  from  this  incident 
that  three  concerns  were  losers;  whereas  if  strictly  legitimate 
business  methods  had  been  followed,  there  would  have  been 
a  satisfied  customer,  a  machine  sold  at  a  profit,  and  profitable 
employment  for  the  "butting  in"  concern  at  its  own  particu- 
lar business,  in  which  It  excels. 

To  be  a  successful  builder  of  special  machinery,  a  concern 
must  not  only  be  a  specialist  in  design,  but  In  production  as 
well  when  it  enters  into  competition;  and  if  this  incident 
teaches  any  particular  lesson  it  is  simply  that  builders  of 
special  machinery  make  a  mistake  w,hen  they  initiate  cut- 
throat competition,  because  this  branch  of  the  machine  tool 
trade  generally  yields  only  moderate  profits  at  the  best. 

*  *  * 
A  committee  appointed  by  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings  to  report  on  the  action  of 
sea  water  on  concrete,  has  collected  the  opinions  of  a  number 
of  men  engaged  in  work  of  this  kind.  The  following  state- 
ments embody  the  substance  of  the  expressed  opinions.  Where 
there  is  no  ice  formation,  concrete,  if  made  In  air  with  fresh 
water  and  then  sunk  into  sea  water,  works  well,  but  shows  a 
tendency  to  disintegrate  slightly  on  the  faces  between  low 
and  high  water  levels.  Concrete  should  not  be  deposited 
direct  into  sea  water.  Where  the  salt  water  permeates  the 
whole  mass  of  the  concrete,  the  faces  disintegrate  faster  than 
where  the  concrete  is  mixed  with  fresh  water  and  made  In 
air  and  then  sunk  into  position  in  the  sea  water.  Between 
low  and  high  water  the  faces  of  the  concrete  show  a  tendency 
to  disintegrate.  All  opinions  agree  that  concrete  should  be 
faced  with  granite  above  low  water,  on  account  of  this  ten- 
dency of  the  rise  and  fall  of  the  tide  to  disintegrate  the  con- 
crete'. It  is  als6  agreed  that  frost  and  ice  formation,  where 
the  tide  rises  and  falls,  has  a  greater  tendency  to  disintegrate 
the  concrete.  It  will  be  recollected  that,  in  a  note  in  the 
engineering  review  of  Maciiinehv,  October,  1907,  we  mentioned 
an  article  on  this  subject  contributed  by  Mr.  M.  H.  Le  Chate- 
lier  to  the  Annales  dcs  Po7its  et  Ghaussies.  In  which  he 
claims  that  all  hydraulic  binding  agents  used  for  cement  and 
concrete  may  be  decomposed  by  sea  water. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


One  of  the  most  complete  railroad  testing  laboratories  in 
this  country  has  been  completed  by  the  Union  Pacific  Railroad, 
at  its  new  Omaha  shops.  This  laboratory  includes  complete 
equipment  for  physical  and  chemical  tests  of  all  kinds,  as 
well  as  bacteriological  investigations,  electrical  experiments, 
metallurgy,  etc. 


The  Moniteur  Industriel  mentions  the  fact  that  the  "Com- 
pagnie  des  Omnibus"  in  Paris  has  found  it  to  be  greatly 
advantageous  to  use  alcohol  instead  of  petrol  as  fuel  for 
their  motor  cars.  In  Paris  the  price  of  petrol,  at  the  present 
time,  is  about  48  cents  a  gallon,  while  alcohol  is  sold  at  the 
price  of  34  cents  a  gallon;  but  to  obtain  equal  results  5  per 
cent  more  alcohol  is  required. 


A  new  example  of  the  industrial  development  of  Japan  has 
been  given  by  the  announcement  of  the  fact  that  the  new 
armored  cruiser  Ibuki  was  successfully  launched  only  six 
months  after  the  keel  was  laid.  All  the  materials  used  were 
of  Japanese  make,  and  the  building  and  launching  of  this  ves- 
sel is  considered  in  ship  building  circles  as  marking  an  epoch 
in  the  history  of  naval  construction  in  Japan. 


It  is  stated  that  a  new  British  torpedo  boat  destroyer,  the 
Mohawk,  is  the  fastest  vessel  in  the  world.  She  maintained 
for  six  hours  at  her  official  trial  an  average  speed  of  3414 
knots,  and  for  six  runs  over  a  measured  mile  the  speed  was 
34%  knots,  which  is  equal  to  about  40  statute  miles  per  hour. 
The  vessel  is  fitted  with  steam  turbines  and  uses  oil  fuel. 
The  oil  consumption  is  so  low,  comparatively,  that  the  vessel 
will  have  a  much  wider  radius  of  action  than  have  much 
slower  vessels. 


The  Journal  of  the  Franklin  Institute  contains  some  inter- 
esting figures  regarding  the  magnitude  of  the  Baldwin  Loco- 
motive works.  According  to  the  figures  given,  the  men  em- 
ployed are  about  19,000.  The  horse-power  employed  in  steam 
and  oil  engines  amounts  to  nearly  17,000,  and  the  consumption 
of  coal  per  week  is  3,000  tons,  and  of  iron,  5,000  tons.  The 
machinery  is  largely  driven  by  motors,  there  being  1,115  mo- 
tors in  the  works,  representing  14,200  horse-power.  The  area 
of  the  buildings  comprises  6  1-3  acres. 


It  Is  stated  by  the  Zeitschrift  des  Vereines  Deutscher  In- 
genieure,  which  journal  had  this  information  from  an  Eng- 
lish source,  that  the  cost  of  repairs  on  the  English  cruiser 
Amethyst,  which  is  driven  by  steam  turbines,  has  been  de- 
cidedly lower  than  the  repair  costs  on  vessels  of  the  same 
type  driven  by  reciprocating  engines.  If  the  cost  of  mainten- 
ance of  turbines,  as  compared  with  that  for  reciprocating 
engines,  should,  in  general,  prove  to  be  lower,  this  will  be 
one  very  important  point  in  favor  of  the  turbine. 


An  assistant  professor  at  the  Paris  University,  Mr.  George 
Urbain,  claims  to  have  discovered  a  new  metal,  by  separating 
the  element  ytterbium  into  two  component  parts.  The  new 
element  he  gave  the  name  of  lotheriuiji,  and  he  is  preparing 
to  present  a  complete  report  upon  the  subject  before  the 
Academy  of  Science.  According  to  the  Scientific  American, 
Mr.  Urbain  states  that  he  has  already  made  a  number  of 
researches  regarding  the  new  element,  and  observed  its  differ- 
ent characteristics  by  chemical  tests,  and  that  he  has  come 
to  the  conclusion  that  it  possesses  some  new  properties,  which 
will  make  it  of  great  interest,  from  a  scientific  point  of  view. 


In  an  article  on  pressure  gages  in  the  August  30,  1907,  issue 
of  Engineering,  a  few  interesting  facts  about  high  pressure 
gages  are  stated.  It  is  there  mentioned  that  the  highest  mer- 
cury column  is  that  placed  in  a  well  at  Butte-aux-Cailles, 
Prance,  which  is  about  1,650  feet  high,  and  records  up  to  660 
atmospheres.  The  next  highest  is  that  in  a  mine  near  St. 
Etienne,  France,  which  is  about  1,330  feet  high,  recording  530 


atmospheres,  and  the  one  on  the  Eiffel  tower  1,000  feet  high, 
recording  440  atmospheres.  The  highest  mercury  column  in 
England  is  at  the  Municipal  Technical  College  at  Manchester, 
which  is  only  175  feet  high.  In  these  very  high  mercury  col- 
umns, it  is  of  course  impossible  to  use  glass  tubes  from  top  to 
bottom.  Steel  or  iron  tubes  are,  therefore,  used  with  glass 
tubes  fixed  either  at  regular  intervals  up  the  entire  height,  or 
at  those  points  only  where  readings  of  pressures  are  likely  to 
be  taken. 


The  opening  of  the  famous  Simplon  Tunnel,  under  the  Alps, 
between  Switzerland  and  Italy,  referred  to  several  times  in 
our  columns,  has  placed  the  people  of  the  village  of  Simplon. 
located  by  the  old  Simplon  Road,  which  runs  over  the  Alps 
at  this  place,  in  a  rather  curious  position,  and  instead  of 
facilitating  their  communication  with  their  fellow-country- 
men, it  has  made  communication  somewhat  difficult.  Since 
the  opening  of  the  tunnel,  the  highway  is  not  kept  open  in 
the  winter,  but  it  can  be  traveled  down  on  the  Italian  slope, 
and,  thence,  it  is  possible  to  return  to  Switzerland  by  the 
tunnel,  but  if  any  goods  are  taken  along,  they  have  to  pass 
through  the  custom-houses  of  Italy,  and  then,  returning  to 
Switzerland,  the  custom-houses  of  that  country,  and  cattle 
are  subject  to  inspection  as  exports  from  Switzerland  to 
Italy,  and  then,  within  a  couple  of  hours,  as  exports  from 
Italy  to  Switzerland.  The  highway  is  closed  from  October  to 
May. 


It  is  stated  in  Mercator  that  a  railway  ferry  connection  be- 
tween Sweden  and  Germany  has  now  practically  been  setttled 
upon.  This  railway  ferry  will  make  it  possible  to  run  direct 
passenger  trains  from  Berlin  to  the  principal  Scandinavian 
cities.  As  terminals  for  the  ferry,  Trelleborg  in  Sweden  and 
Sassnitz  in  Germany  have  been  selected.  These  two  points 
are  about  65  miles  distant  from  each  other,  and  the  crossing 
of  the  Baltic  is  intended  to  be  made  in  three  hours  and  a  half. 
The  ferry  is  expected  to  be  the  largest  railway  ferry  in  Eur- 
ope, having  a  length  of  about  365  feet.  There  already  are 
railway  ferry  train  connections  between  the  cities  on  the  Con- 
tinent and  the  Danish  Islands,  and  thence  from  Copenhagen 
by  two  routes  to  Sweden,  but  the  present  railway  ferry  will 
make  it  possible  to  shorten  the  time  considerably,  and  to  run 
trains  from  the  Continent  through  to  Sweden  and  Norway, 
without  touching  Denmark. 


A  recent  report  of  the  ship-building  industry  in  the  United 
States,  issued  by  the  Census  Bureau,  indicates  a  constant, 
though  not  as  heavy  an  Increase  as  has  taken  place  in  other 
industries.  The  years  compared  are  1880  and  1904.  In  the 
former  year  the  capital  invested  was  approximately  $21,000.- 
000,  but  in  1904  the  investment  had  increased  to  1121.600,000, 
the  number  of  employes  increasing  from  about  21,000  to 
nearly  51,000  in  the  same  period.  The  value  of  the  work 
done  was  about  $37,000,000  in  ISSO,  and  about  $83,000,000  in 
1904.  Since  1900  there  has  been  an  increase  of  over  50  per 
cent  in  the  production  of  boats  under  five-ton  rating,  due  to 
the  development  of  gasoline  engines  for  such  craft.  Although 
the  number  of  vessels  of  five  tons  and  over,  launched  during 
1904,'  was  167  less  than  the  number  launched  in  1880,  the 
tonnage  had  increased  401/2  per  cent  during  this  period.  The 
average  value  of  the  vessels  launched  in  1880  was  not  quite 
$8,000,  whereas  in  1905  the  average  value  was  $32,700. 


The  secretary  of  the  Civil  and  Mechanical'  Engineers'  Soci- 
ety of  Great  Britain  called  a  meeting  January  2  at  Caxton 
Hall,  Westminster,  to  discuss  the  subject  of  standard  nota- 
tion for  engineering  formulas.  The  society  asks  the  coopera- 
tion of  other  engineering  societies  and  associations  in  this 
much-needed  reform.  Our  American  engineering  societies 
and  associations  should  give  their  attention  to  the  matter, 
and,  if  possible,  agree  on  a  standard  notation.  Scarcely  any 
books  agree  on  the  meaning  of  symbols  save  a  few,  and.  con- 
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sequent ly  much  space  is  taUcii  up  by  tlio  ever-recuriing 
explanations  ot  the  notations.  Obviously,  a  symbol  used  in 
engineering  formulas  pertaining  to  any  subject  should  Invari- 
ably have  a  definite  signlflcance.  The  mixed  notations  now 
used  cause  much  confusion,  and  are  about  on  a  par  with  the 
confused  mess  of  screw  threnil  systems  which  we  had  prior  to 
the  adoption  of  the  Sellers  standard.  Engineers  should  recog- 
nize that  standards  in  engineering  literature  are  just  as  need- 
ful as  in  engineering  construction.  The  Civil  and  Mechanical 
Kngineers'  Society  ask  that  schedules  of  suggested  symbols 
for  use  be  submitted.  These  should  be  sent  to  the  secretary, 
Jlr.  A.  S.  E.  Ackermann.  25  Victoria  St.,  Westminster,  S.  W., 
England. 


According  to  a  recent  news  item,  a  Chicago  architect  by  the 
name  of  Yorke  has  devised  an  arrangement  of  elevators  for 
tall  buildings,  which  seems,  on  the  surface,  at  least,  to  be 
reasonable  as  well  as  ingenious.  The  inventor  proposes  to 
have  two  elevators  in  each  shaft  in  a  twenty-story  building. 
For  instance,  the  first  elevator  would  be  loaded  at  the  bottom 
floor  for  passengers  for  stories  from  the  tenth  to  twentieth. 
The  second  elevator,  meanwhile,  will  be  in  the  basement, 
awaiting  the  filling  of  the  first.  After  being  filled,  the  first 
elevator  will  run  express  to  the  tenth  floor,  and  thence  dis- 
tribute its  load  between  there  and  the  twentieth.  The  lower 
car  has,  meanwhile,  been  filling  at  the  first  story,  and  it 
starts  on  an  upward  distributing  trip  from  the  first  to  the 
tenth  stories,  reaching  the  tenth  story  at  about  the  same 
time  that  the  upper  car  does  the  twentieth.  The  operation  is 
reversed  when  coming  down,  the  first  car  collecting  from  the 
twentieth  to  the  tenth  and  running  express  to  the  bottom, 
which  the  lower  car,  running  local  from  the  tenth  has  already 
reached,  discharged  its  passengers,  and  descended  out  of  the 
way  to  the  basement. 

The  idea  is,  of  course,  to  reduce  the  space  required  for  ele- 
vators in  very  tall  buildings.  This  is  a  serious  matter  when 
there  are  twenty  stories  or  more,  as  a  glance  at  the  floor 
plan  of  any  such  building  will  show.  It  ought  to  be  possible 
to  provide  the  necessary  safety  devices  for  preventing  the 
cars  from  colliding,  and,  if  this  is  the  case,  the  idea  ought 
to  be  a  feasible  one.  It  is  said  that  the  plan  is  to  be  tried 
in  the  immediate  future  in  buildings  in  both  New  York  and 
Chicago. 


An  interesting  note  in  the  Zeitschrift  des  Tereines  Deutsclier 
Ingenieure,  for  December  7,  1907,  makes  mention  of  a  new 
means  of  transmission  of  power,  introduced  by  the  Eloesser- 
Kraftband-Gesellschaft,  Charlottenburg,  Germany.  The  power 
transmitter  employed  is  made  of  thin  steel  bands,  used  instead 
of  leather  belting  or  rope  drive.  These  steel  belts,  as  they  may 
be  called,  run  either  on  ordinary  pulleys,  the  same  as  leather 
belts,  or,  better,  over  pulleys  provided  with  a  special  covering 
for  giving  greater  friction.  The  dimensions  necessary  for 
these  steel  belts  may  be  most  easily  comprehended  by  refer- 
ring to  the  dimensions  of  belts  used  in  actual  installations, 
which  the  company  referred  to  has  carried  out.  Powers  from 
200  to  250  H.F.  with  a  belt  speed  of  about  5,400  feet  per 
minute,  are  transmitted  with  a  steel  belt  4  inches  wide  and 
0.02  inch  thick.  It  is  stated  that  these  steel  belts  need  be 
made  only  about  one-sixth  the  width  required  for  leather 
belts,  for  transmitting  the  same  power.  This,  of  course,  is  a 
great  advantage,  as  it  permits  pulleys  to  be  much  narrower, 
and.  at  the  same  time,  permits  the  bearings  for  the  shaft  on 
which  the  pulley  is  mounted,  to  come  much  closer  together, 
consequently  permitting,  in  many  cases,  smaller  diameter  of 
shaft,  as  it  often  is  the  case  that  the  diameter  of  a  shaft  has 
to  be  provided  not  so  much  for  taking  care  of  the  turning 
moment  produced  by  the  transmission  of  the  actual  power, 
but  for  giving  sufficient  stiffness  to  resist  the  bending  moment 
betwern  the  beniings.  Another  advantage,  witli  this  kind  of 
belting,  is  that  the  steel  belt  does  not  lengtlien  when  in  use. 
at  least,  not  to  any  appreciable  extent,  like  the  leather  belt, 
and  that  a  correct  tension  In  the  belt  is  far  easier  to  obtain. 
Experiments  with  these  steel  belts,  carried  out  by  Prof.  Kam- 
nierer,  have  shown  that  it  is  possible  to  run  them  at  a  per- 
ipheral speed  of  the  pulleys  of  12.000  feet  per  minute. 


NOVEL  USE  OF  THERMIT. 
Industrit itlni ngin  Nordeii,  December  0,  1(107. 
Thermit,  as  our  readers  may  recollect  from  former  refer- 
ences made  to  this  subject.  Is  a  welding  process.  Invented  In 
Germany,  in  which  a  mixture  of  aluminuniand  iron  oxide  Is 
employed  for  welding.  Wtien  the 'alumlnumTwhlch  Is  Intro- 
duced ln_n  piilveHyeii  fnpii,  Is  igiiiied^  It  takes  oxygen  from 
the  iron  oxide,  thereby  pr^^dneinp  nlumlnum  oxide,  andjrep 
iron.  By  this  an  enormously  high  heat  is  developed,  esti- 
mated to  be  over  5,000  degrees  P.,  so  that  the  iron  is  easily 
melted,  and  this  makes  it  possible  to  employ  this  means  for 
welding.  A  new  and  peculiarly  interesting  example  of  the  use 
of  thermit  has  been  proposed  by  the  German  inventor,  Mr. 
Ilasenkamp.  In  iron  structures,  particularly  in  the  case  of 
bridges  where  several  members  are  in  tension,  it  often  hap- 
pens that  some  of  the  members  do  not  take  their  full  share  of 
the  stress,  or,  in  other  words,  that  they  would  need  to  be 
shortened  so  as  to  take  their  share  of  the  load.  For  correct- 
ing this,  in  many  cases,  the  members  have  been  taken  down, 
and  adjusted  as  to  length  through  forging  in  an  ordinary, 
blacksmith  shop.  This  way  of  doing  the  work  takes  a  long 
time,  is  expensive,  and,  at  the  same  time,  it  makes  it  neces- 
sary to  stop  the  traffic  on  the  bridge  while  this  work  takes 
place,  to  prevent  any  accident  from  failure  of  the  remaining 
members.  These  difficulties  are  avoided  by  bringing  the  mem- 
bers to  a  red  heat  while  in  place,  by  means  of  thermit,  at 
several  points  between  their  ends.  In  order  to  prevent  the 
member  from  lengthening  while  it  is  hot,  clamps  are  pro- 
vided which  are  fastened  at  both  sides  of  the  place  which  is 
heated.  These  clamps  are  connected  with  one  another  by 
means  of  bolts,  and  these  bolts  take  the  stress  while  the  mem- 
ber itself  is  brought  to  a  high  heat,  at  which  time,  of  course, 
the  member  would  be  unable  to  take  any  stress,  without  in- 
crease in  length.  Adjusting  the  bolts  connecting  the  clamps 
shortens  the  member  to  the  desired  degree  and  when  the 
member  cools  ofl!,  it  will  remain  short,  the  adjustment  re- 
quired having  been  effected.  The  process  can  be  carried  out  in 
a  few  minutes,  and  stoppage  of  the  traffic  is  unnecessary. 


TRAINING  OF  APPRENTICES  IN  FOUNDRY  WORK. 
The  Iron  Trade  Review,  August  15,  1907 

The  foundries  of  the  Ingersoll-Rand  Co.,  located  at  Phll- 
lipsburg,  N.  J.,  employ  some  900  men,  and  of  these  fully  98 
per  cent  have  been  trained  in  the  employ  of  the  company. 
At  a  time  when  particular  interest  is  taken  In  apprentice 
systems  and  industrial  training,  the  plan  carried  out  by 
this  company  merits  attention.  This  plan  was  originally 
outlined  eleven  years  ago,  and,  with  some  modifications,  is 
still  pursued. 

The  minimum  age  for  enrollment  of  apprentices  is  fourteen 
years,  and  the  course  covers  four  years.  The  core  depart- 
ment has  been  christened  "The  Kindergarten,"  as  it  is  here 
that  the  embryo  molder  is  first  introduced  to  the  mysteries 
of  foundry  practice.  To  acquaint  himself  with  his  sur- 
roundings, the  boy  is  given  only  light  duties  to  perform 
during  the  first  few  weeks  of  his  employment,  and  his  tutor, 
aside  from  the  chief  of  the  department,  is  a  youth  who  has 
had  not  less  than  three  months  training.  The  pair  work 
together  during  a  similar  period,  when  the  one  most  advanced 
progresses  to  the  side  of  another  who  has  probably  worked 
for  nine  months,  and  the  three  months'  apprentice  is  charged 
with  the  duty  ot  leading  another  through  his  first  steps.  This 
mode  of  procedure  is  carefully  followed  until  the  end  of  the 
first  year,  when  the  boy  is  graduated  from  the  core  depart- 
ment and  his  compensation  increased  from  $1  to  ?1.25  per 
day.  Instead  of  placing  him  immediately  on  the  floor  to 
acquire  the  rudiments  of  molding,  he  is  intrusted  to  the  ten- 
der mercies  of  the  melter  for  three  or  four  weeks,  to  obtain 
a  knowledge  of  charging,  melting,  tapping,  and  cupola  repairs. 
As  a  result  of  this  practice  every  molder  In  the  jilant  can 
melt  successfully.  Objections  might  be  raised  to  the  enjploy- 
ment  of  the  apprentices  in  such  large  numbers  in  the  core 
department,  but  the  success  of  the  venture  is  indicative  of 
the  wisdom  of  this  practice.  The  core  boxes,  largely  metal, 
have  been  made  practically  "fool  proof,"  and  aftc  r  a  brief 
experience   the   most   intricate   shapes   arc   produced    in   large 
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numbers  daily.  The  boys  are  taught  the  various  mi.xtures 
and  the  methods  of  baking,  thus  giving  them  the  equipment 
of  those  making  a  specialty  of  core  work.  Nor  is  this  appren- 
ticeship system  limited  to  boys  alone,  as  laborers  in  the  plant 
inclined  to  take  up  this  trade  are  permitted  to  take  up  the 
course. 

With  the  advent  of  the  apprentice  on  the  molding  floor,  he 
is  made  an  assistant  to  another  slightly  more  advanced,  and 
in  some  cases  works  with  an  experienced  molder.  His  lot  is 
not  that  of  an  ordinary  helper,  as  he  is  given  every  oppor- 
tunity to  advance,  and  as  he  masters  the  simpler  sections,  he 


a  reasonable  period  the  apprentice  shows  no  talent  for  the 
work,  he  is  dropped,  and  the  cause  for  this  action  is  carefully 
explained.  ISfotwithstanding  the  average  ages  of  the  employes, 
the  discipline  is  remarkable.  The  only  penalty  is  suspension 
for  a  week,  and  it  is  seldom  that  this  must  be  enforced.  Shop 
rules  have  never  been  posted  and  those  that  govern  ar«  such 
as  are  generally  understood  and  are  passed  from  one  employe 
to  another. 


COMBINED  AUTOMATIC  VERTICAL  AND  HORIZONTAL 
FEED  ON  A  VERTICAL  MILLING  MACHINE. 

Zeitschrift  fur  Werkzeugmaschinen  und  Werkz'euge,  October 

15,  1907. 

A  German  machine  tool  builder,  the  firm  of  de  Fries  &  Co., 
Diisseldorf-Heerdt,  has  brought  out  a  vertical  milling  machine, 
having  a  rather  peculiar  feed  mechanism.  With  this,  the  tool 
may  first  be  fed  a  certain  distance  vertically  into  the  work, 
and  then  a  certain  distance  horizontally,  the  feed  mechan- 
ism acting  automatically,  and  being  before  hand  adjusted  to 
the  required  distance  of  feed  motion.  Feeds  of  this  character 
are  commonly  required  when  milling  keyways  and  slots  with 
end  mills.  In  Fig.  1  is  shown  a  plan,  front  and  side  view  of 
the  most  important  parts  of  the  machine,  and  in  Figs.  2,  3, 
and  4,  are  shown  the  parts  of  the  operating  mechanism  at 
different  stages  of  the  cut.  Fig.  2  shows  the  mechanism  while 
the  end  mill  is  being  fed  vertically  into  the  work;  Fig.  3 
when  fed  horizontally,  and  Fig.  4  when  the  feed  motion  has 
been  automatically  thrown  out  of  engagement  at  the  end  of 
the  cut. 

The  feed  mechanism  is  operated  through  a  clutch  A,  Fig.  1, 
having  teeth  on  both  sides.     This  clutch  is  keyed  to  a  shaft. 


Fig.  1.    General  Arrangement  of  Vertical  Milling  Machine 

is  given  more  complicated  work.  The  supply  of  common 
labor  is  liberal,  and  such  duties  as  are  only  too  often  asso- 
ciated with  the  learning  of  this  trade  and  are  styled  as  "break- 
ing in  chores,"  are  left  to  the  laborers  to  perform.  The  un- 
divided attention  and  effort  of  the  apprentice  can  thus  be 
applied  to  obtaining  a  knowledge  of  his  chosen  calling,  and 
his  forward  strides  are  consequently  rapid.  The  mode  of 
advancement  in  the  core  room  applies  in  the  molding  depart- 
ment, and  with  the  third  year  the  daily  wages  are  increased  to 
$1.75.  At  this  period  many  of  the  boys  have  the  equipment 
of  the  average  molder  and  are  permitted  to  make  those  sec- 
tions for  which  they  are  best  fitted.  During  the  fourth  year 
many  of  the  apprentices  are  paid  the  same  wages  as  the 
skilled  mechanics,  as  the  question  of  pay  then  is  governed 
alone  by  their  ability.  No  agreements  are  signed  by  the  com- 
pany, nor  is  one  required  of  the  parents  of  the  boys.     If,  after 
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W'ith  Combined  Automatic  Vertical  and  Horizontal  Feed. 

which  in  turn  is  driven  from  the  main  spindle  by  a  shaft  B 
through  a  combination  of  spiral  gears  and  worm-gearing.  The 
clutch,  while  it  cannot  turn  on  its  shaft,  is,  of  course,  free  to 
move  sideways  into  engagement  with  either  of  clutches  C  or 

D.  When  clutch  A  engages  with  clutch  C  on  the  hub  of  gear 

E,  a  screw  F  is  turned  through  the  medium  of  bevel  gears  G. 
A  nut  H  is  mounted  on  screw  F,  and  the  rotation  of  F  feeds 
this  nut  downward,  the  nut  on  its  downward  motion  bringing 
with  it  the  sleeve  K  to  which  it  is  connected.  The  sleeve  K. 
in  turn,  is  fastened  to  the  spindle  bearings  of  the  machine, 
and  the  spindle  with  its  tool  is  thus  fed  downward  by  the 
downward  motion  of  nut  H.  At  the  predetermined  end  of 
the  downward  feed,  however,  clutch  A,  though  a  mechanism 
which  will  be  described  later,  is  thrown  out  of  engagement 
with  clutch  C,  and  engages  clutch  D,  located  on  the  hub  of 
gear  L.     Through  this  gear  the  table  of  the  machine  Is  now 
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fed  forward,  horizontally,  by  means  of  the  Intermediate  gear 
drives  M  and  N.  At  the  end  of  the  horizontal  movement,  the 
mechanism  returns  the  clutch  A  to  a  middle  position,  so  that 
all  feed  motion  ceases. 

It  we  now  examine  the  mechanism  operating  the  automatic 
feeds  meationod  above,  we  will  find  it  to  consist  of  an  In- 
genious combination  of  levers.     The  reference  letters  In  the 
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Plff.  2.    Position  of  Levers  during  Vertical  Feed  Movement. 

following  refer  to  all  the  cuts  with  this  article,  it  being 
necessary  during  the  description,  to  refer  from  one  illustra- 
tion to  the  other,  in  order  to  adequately  explain  the  con- 
struction. A  lever  0,  turning  around  a  stud  P,  is  provided 
with  a  cam  surface  R,  against  which  a  plunger  S,  at  its  end 
provided  with  a  roller,  presses  under  the  action  of  a  spring. 
When  the  lever  0  is  in  the  position  shown  in  Fig.  2,  the  roller 
of  plunger  S  rests  on  a  surface  of  cam  R  which  is  at  right 
angles  to  a  line  through  the  center  of  the  plunger  and  the 
center  of  pivot  P.  Consequently,  there  is  no  tendency  for  the 
lever  O  to  turn  around  its  pivot  under  the  action  of  the 
plunger  and  its  spring.  In  order  to  make  it  possible  to  pre- 
determine the  amount  of  vertical  feed,  a  graduated  disk  T  is 
provided,  on  which  an  adjustable  dog  U  As  fastened.  This 
dog  is  set  by  means  of  the  graduations  to  any  length  of  down- 
ward travel  desired.  When  the  tool  has  reached  the  end  of 
its  vertical  travel,  the  dog  V  strikes  a  pin  V  in  lever  0,  and 
turns  this  lever  so  that  the  plunger  S  with  its  roller  descends 
on  the  inclined  surface  of  R,  thereby  producing  a  quick  turn- 


Machliicru.N.r. 


Flgf.  3.    Position  of  Levers  durlngr  Horizontal  Feed  Movement. 

ing  motion  around  pin  P.  In  turning,  lever  0  also  turns 
lever  W  around  its  pivot,  and  as  lever  X  is  fastened  to  lever 
W,  the  lever  X  is  moved  from  Its  position  in  Fig.  2  to  that  in 
Fig.  3.  The  lower  end  of  lever  X,  however,  is  connected  to 
clutch  A,  and  the  motion  imparted  to  this  lever  throws  it  out 
of  engagement  with  clutch  C  and  In  engagement  with  clutch 
D,  thereby  throwing  out  the  vertical,  and  throwing  in  the 
horizontal,  feed. 

This  horizontal  table  feed  is  automatically  stopped  at  the 
end  of  the  cut  by  the  following  action  of  the  mechanism.  The 
plunger  S  Is  first  withdrawn  from  its  seat  on  cam  surface  R 


on  lever  O  by  nuans  of  lever  Y,  which,  In  turn,  receives  Its 
motion  from  striking  the  dog  Z,  as  the  table  advances.  The 
lever  0  Is  then  free  to  move,  and  if  a  force  Is  exerted  to  re- 
turn It  to  Its  position  in  I^ig.  2,  or  to  the  position  shown  In 
Fig.  4,  there  is  no  resistance  to  be  overcome.  la  the  next 
lilace,  a  rod  J  is  forced  against  dog  Z,  but  as  this  rod  is  free 
to  move  in  the  table  of  the  machine,  it  slides  back  in  a  direc- 
tion opposite  the  direction  of  motion  of  the  table,  and  finally, 
pushes  against  projection  o  of  the  lever  6.  It  thereby  turns 
lever  6  around  its  pivot  d  and,  in  doing  so,  permits  a  plunger 
fir,  operated  in  the  same  way  as  plunger  8,  previously  referred 
to,  to  descend  from  a  surface  h,  where  it  is  In  equilibrium,  to 
an  inclined  surface  k.  The  action  of  the  spring  back  of 
plunger  g  then  accelerates  the  motion  of  lever  1)  until  the 
roller  at  the  end  of  the  plunger  rests  at  the  lower  corner  of 
the  inclined  surface  Jc,  as  shown  in  Fig.  4.  The  motion  of 
lever  &,  however,  causes  a  turning  motion  of  lever  W,  as  can  be 
plainly  seen  from  Figs.  3  and  4,  and  lever  X,  connected  with 
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Fig.  4.    Position  of  Levers  when  Both  Feeds  are  throwTi  out. 

clutch  A,  is  turned  back  so  that  the  clutch  occupies  a  central 
position,  not  engaging  with  either  feed  motion.  On  account 
of  the  previous  release  of  lever  0  from  the  pressure  of  plunger 
S,  the  return  of  lever  X  to  its  middle  position  is  easily  accom- 
plished without  the  exertion  of  any  great  force  back  of 
plunger  g.  When  a  new  piece  of  work  is  put  into  the  ma- 
chine the  feed  levers  are  returned  to  their  original  position 
by  hand. 


THE  ART  OF  GALVANIZING. 

Alfred  Sang,  in  Transactions  American  Foundrymen's 
Association. 

One  of  the  most  persistent  problems  which  confront  the 
worker  in  iron  and  steel  is  the  prevention  of  corrosion.  There 
are  two  general  ways  of  preventing  this  corrosion,  which 
might  be  called  respectively  the  non-metallic  and  metallic 
methods.  In  the  non-metallic  method,  the  articles  are  coated 
with  an  organic  substance,  usually  oil  or  varnish,  the  eflSciency 
of  which  depends  on  its  being  more  or  less  air  tight.  The 
metallic  method  consists  in  coating  the  Iron  with  some  other 
metal,  and  it  is  this  method  which  will  be  discussed  here. 

Considered  merely  as  a  mechanical  protection,  the  coating 
should  be  able  to  resist  impact  and  abrasion,  the  latter 
being  the  most  important.  The  soft  metals,  such  as  tin  and 
zinc,  do  not  stand  up  well  against  abrasion,  but  unless  their 
adherence  be  very  defective,  they  will  stand  impact  well,  on 
account  of  their  malleability  at  ordinary  temperatures.  It 
would  be  desirable  to  obtain  a  coating  which  would  be  as  good 
a  protection  as  zinc  but  tougher  and  harder.  Aluminum  is 
being  used  with  some  success  and  if  the  metal  were  cheaper 
it  would  become  an  interesting  competitor  of  zinc.  This  latter 
metal  is,  of  all  the  commercial  metals,  the  one  which  most 
closely  fulfills  all  the  requirements  placed  on  a  good  coating. 
I  shall,  therefore,  now  proceed  to  describe  the  various  processes 
which  have  been  used  to  apply  zinc  to  metal  surfaces. 

Cold  Galvanizing. 
In  the  early  years  of  the  last  century  the  process  of  elec- 
trolytic zincing,  which  Is  nowadays  known  as  cold  or  electro- 
galvanizing,  was  first  discovered,  but  until  about  ten  years 
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ago  the  lack  of  suitable  equipment  prevented  its  commercial 
application.  The  articles  to  be  treated  by  this  process  are 
first  thoroughly  cleaned  of  scale,  rust,  and  grease,  by  an  acid 
pickle,  sand-blasting,  hot  lye  or  by  other  means,  singly  or  in 
combination,  and  are  then  placed  as  cathodes  in  a  solution  of 
some  salt  of  zinc— usually  the  sulphate — in  presence  of  zinc 
and  which  regenerate  the  solution,  while  a  current  of  low 
voltage  is  passed  through  the  arrangement  and  deposits  zinc 
from  the  solution  upon  the  articles. 

The  surface  of  an  electrically  galvanized  article  is  matt  or 
frosted,  provided  the  work  has  been  properly  done.  It  always 
shows  a  few  pores.  If  improperly  done,  or  if  the  work  was 
not  perfectly  clean  before  treatment,  it  is  either  honeycombed 
with  pin  holes  or  spongy.  Above  a  certain  limit  of  thickness, 
below  which  the  coating  is  worthless,  first  class  electro-galvan- 
izing is  superior  to  hot-galvanizing,  and  it  is  cheaper  to  pro- 
duce where  automatic  machinery  can  be  employed,  although 
less  zinc  is  deposited  than  by  a  hot  dip.  This  is  no  doubt  due 
to  the  better  contact  between  the  zinc  and  iron. 

Hot  Galvanizing. 

Sixty  years  ago  the  process  of  hot  galvanizing  was  intro- 
duced on  a  commercial  scale.  It  consists  in  dipping  the 
articles  into  a  bath  of  molten  spelter,  with  or  without  other 
metallic  additions,  at  temperatures  ranging  from  750  to  900 
degrees  P.  The  articles  must  be  first  cleaned,  as  for  electro- 
lytic work,  but  a  slight  tailing  short  of  perfection  does  not 
have  such  disastrous  effects  on  the  quality  of  the  work.  Very 
heavy  pieces  may  be  heated  before  dipping,  so  as  not  to  chill 
the  bath.  The  coating  is  crystalline  or  amorphous,  and  does 
not  adhere  as  perfectly  as  does  the  electrolytic  one.  Properly 
treated  sheet  metal  goods  have  an  attractive  spangled  appear- 
ance, but  most  articles  look  like  castings,  and  sharp  edges  are 
lost.  Metallic  chlorides  are  used  as  fluxes.  They  are  expected 
to  remove  the  injurious  salts  of  iron  left  by  the  pickling, 
but  it  is  a  question  if  they  themselves  are  not  the  main  cause 
of  the  decay  which  starts  underneath  the  coating  in  hot 
galvanized  work.  The  fumes  given  oft  in  hot  galvanizing  are 
injurious  to  machinery,  and  in  a  manufacturing  concern  it  is 
necessary  to  erect  a  separate  building  for  this  work. 

Dry  Galvanizing. 

The  latest  process  for  applying  a  zinc  coating  is  the  dry 
process.  This  process  of  galvanizing  or  Sherardizing  metals 
was  awarded  a  gold  medal  at  the  St.  Louis  Exposition  of 
1904,  and  the  President's  gold  medal  for  1905  was  presented 
to  its  discoverer  by  the  British  Society  of  Engineers.  The 
inventor,  Sherard  Cowper-Coles,  is  one  of  the  most  eminent 
metallurgical  engineers  in  Europe,  and  Is  well  known  for  his 
reintroduction  on  a  commercial  scale  of  the  process  of  electric 
galvanizing. 

For  the  purpose  of  Sherardizing,  the  articles  are  placed, 
after  cleaning,  in  a  retort,  usually  a  drum,  and  are  covered 
with  zinc-dust,  which  is  commonly  called  blue-powder,  and  is 
the  flue-dust,  and,  therefore,  a  by-product  of  the  zinc  smelting 
furnace  known  as  the  Belgian  furnace.  It  contains  as  a  rule 
from  75  to  90  per  cent  of  pure  zinc;  the  supply  of  zinc-dust 
is  ample  at  a  price  below  that  of  spelter,  and  if  the  demand 
increases  it  can  be  produced  in  any  quantity  that  may  be 
required.  A  small  amount  of  powdered  charcoal  is  added  to 
prevent  oxidation  of  the  zinc  by  the  air  inside  the  retort  at 
the  beginning  of  the  operation,  ana  the  receptacle  is  closed 
and  heated  to  a  temperature  about  two  hundred  degrees  below 
the  melting  point  of  zinc.  By  Sherardizing,  a  homogeneous 
deposit  of  zinc  is  obtained,  varying  in  thickness  according  to 
the  length  of  time  the  article  is  allowed  to  remain  in  the 
retort,  its  lower  portion  being  an  alloy  of  zinc  and  iron  or  of 
zinc  and  copper,  as  the  case  may  be.  In  the  case  of  copper 
the  alloy  is  a  hard  brass.  The  drum  is  occasionally  turned 
a  fraction  of  a  revolution  to  insure  an  even  coating  where  the 
articles  are  crowded  together,  and  the  heating  may  last  from 
a  few  minutes  to  several  hours,  and  two  or  three  drums  can 
be  used  in  connection  with  one  furnace. 

A  Sherardized  surface  resembles,  in  general  appearance,  an 
electrically  coated  surface.  It  is,  however,  of  a  soft  silver- 
gray,  more  lustrous  and  metallic,  and,  on  that  account,  it  is 
to  most  people,  more  pleasing  to  the  eye,  and  it  is  distributed 


with  great  uniformity,  which  is  not  the  case  in  hot  galvaniz- 
ing. Whereas  in  hot  galvanizing  the  amount  of  zinc  which 
is  alloyed  to  the  metal  of  the  article  is  very  small  and  most 
of  the  coating  forms  an  exterior  perishable  skin,  in  Sherardiz- 
ing, the  coating  is  thoroughly  incorporated  with  the  metal 
which  it  protects,  forming  an  alloy  having  the  appearance 
of  pure  zinc,  but  much  harder  and  more  durable.  It  is  on 
account  of  this  thorough  alloying  that  the  protection  afforded 
by  Sherardizing  is  superior  to  that  afforded  by  either  hot  or 
electric  galvanizing.  The  zinc  having  penetrated  the  iron,  the 
old  surface  cannot  be  recovered  by  either  chemical  or  mehcan- 
ical  means. 

If  an  excessive  amount  of  zinc  is  depositea  by  Sherardizing, 
the  outside  surface  is  composed  of  zinc  somewhat  hardened 
by  the  presence  of  a  small  percentage  of  iron,  and  zinc-dust 
accumulates  and  clusters  in  a  way  which  renders  the  surface 
rougher  and  less  attractive.  No  special  advantage  is  derived 
from  the  additional  expense  unless  the  conditions  under  which 
the  articles  are  to  be  used  are  exceptionally  severe. 

The  process  of  Sherardizing  is  not  confined  to  zincing;  the 
dusts  of  antimony  and  of  other  metals  can  be  used  in  a  simi- 
lar manner.  The  fact  that  zinc-dust,  even  at  temperatures 
higher  than  its  melting  point,  does  not  melt  or  cake,  is  of 
great  value  in  Sherardizing,  as  ii  eliminates  the  danger  of 
spoiled  work  from  carelessness  in  handling  the  temperature. 
Furthermore,  zinc-dust  containing  as  little  as  35  per  cent  of 
pure  metal  can  be  used. 

The  Efficiency  of  Dry  Galvanizing. 
The  efiiciency  of  dry  galvanizing  has  been  proved  by 
thorough  testing  both  in  England  and  Germany.  Considered 
merely  as  a  covering,  it  fits  as  closely  as  does  an  electrically- 
deposited  coating,  and  it  is  impenetrable  because  of  being 
free  from  pores  or  cracks.  As  a  mechanical  protection  it 
resists  both  abrasion  and  impact  better  than  work  done  either 
by  the  hot  or  cold  galvanizing  process,  because  of  the  quali- 
ties of  the  ferro-zinc  alloy. 

Commercial  Scope  of  Dry  Galvanizing. 

It  is  a  noteworthy  fact  that  while  many  articles  have 
appeared  in  technical  and  scientific  journals  about  Sherardiz- 
ing. not  one  word  of  criticism  or  denial  of  its  claims  has  as 
yet  been  offered.  The  process  has  always  appealed  to  scien- 
tific men  because  they  are  in  position  to  appreciate  the  solid 
scientific  foundations  of  its  claims. 

The  new  process  has  not  entered  the  field  as  a  competitor 
to  galvanizing  alone;  in  a  great  many  instances  it  can  take 
the  place  of  coppering,  of  nickel-plating  and  of  tinning,  where 
the  articles  are  not  to  be  used  for  the  preparation  or  handling 
of  foodstuffs.  To  these  I  should  add  the  large  amount  of 
copper  and  brass  articles,  from  tubing  to  typewriter  and 
sewing  machine  parts  which  are  now  nickel-plated.  An  inter- 
esting point  in  relation  to  the  various  methods  of  protecting 
metals  is  the  price  of  the  metals  themselves.  Nickel  is  7% 
times,  tin  and  aluminum  7  times,  copper  iVs  times,  and  anti- 
mony 314  times  as  high  In  price  as  spelter,  and  at  equal 
eflSciency  against  corrosion,  the  lightest  coating  is  one  of  zinc 
as  applied  by  dry-galvanizing.  Analyzing  the  various  items 
which  go  to  make  up  the  cost  of  Sherardizing,  we  find  that 
in  every  instance  there  is  a  saving  either  over  the  hot  process 
or  over  the  electric  process.  A  plant  for  Sherardizing  is  less 
expensive  than  a  hot  plant  and  very  much  less  so  than  an 
electric  plant. 

Various  Applications  of  Dry  Galvanizing. 

Sherardizing  will  not  fill  an  uncalked  seam  and  act  as  a 
solder:  this  is  its  one  limitation  but  it  has  a  great  variety  of 
new  applications  to  make  up  for  it.  A  brilliani  and  perma- 
nent polish  which  can  hardly  be  distinguished  from  nickel- 
plating,  but  bluer  and  more  like  silver,  and  a  better  reflector 
of  light,  can  be  given  to  Sherardized  articles  by  means  of  the 
usual  burnisliing  tools  and  machines,  but  unlike  nickel-plating 
it  is  absolutely  rust-proof.  This  polish  is  not  temporary  lilve 
that  of  electro-galvanizing,  and  it  is  hard  and  durable  if 
worked  down,  as  it  should  be,  to  the  ferro-zinc. 

Sherardized  aluminum  can  be  electro-plated,  and  the  objec- 
tionable soft  surface  be  overcome,  not  to  mention  the  finish 
and  appearance.    Sherardizing  has  been  found  to  protect  silver 
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from  sulplmtcd  hydrogen,  which  blackens  It,  and  It  can  be 
applied  very  lightly  before  polishing  without  altering  the 
color.  When  aluminum  has  been  Sherardlzcd  It  can  be  readily 
soldered;  this  is  expected  to  do  away  with  the  very  unsatisfac- 
tory riveting  of  articles  made  from  aluminum  sheets. 


SHAFT-TURNING  MACHINE. 
Bernli.  Dreyer  in  Werkstatts-Technik,  December,  1907. 

The  machine  here  described  and  illustrated  has  been 
designed  for  the  purpose  of  overcoming  some  of  the  difficul- 
ties experienced  when  using  cold  rolled  shafting,  and  the 
time  wasted  when  straightening  and  turning  shafting  In  an 
ordinary  lathe.  Machines,  turning  shafting  according  to  the 
new  method  referred  to,  have  been  In  use  in  Germany  since 
1901.  and  are  installed  in  many  of  the  leading  machine  shops. 

The  objections  to  straightening  shafting  in  the  ordinary 
way,  with  hammer  blows,  or,  at  best,  with  a  shaft  straighten- 
ing device,  is  that  this  work  is  difficult  to  do,  and  consumes 
a  great  deal  of  time.  Besides,  internal  stresses  are  often 
produced  through  the  hammering  and  bending,  which  have 
an  unfavorable  influence  on  the  strength  of  the  shafting. 
The  turning  of  long  shafting  in  ordinary  lathes  is  also  diffi- 
cult,   takes   a    great   deal    of   care   and   time,   and    requires   a 


and  by  the  machine  shown  in  Fig.  1.  The  shaft  la  first 
mechanically  straightened,  and  then  turned,  or  rather  hollow 
milled,  and  finally  tested  and  polished.  The  straightening  is 
accomplished  by  straightening  rollers,  as  shown  in  Fig.  2. 
These  rollers  are  mounted  with  their  axes  at  a  sliglit  angle 


Fig-  3.    Hollow  Mill  used  in  Machine  shown  In  Fig.  1. 

with  each  other.  One  of  the  rollers  is  concave  on  its  face, 
while  the  other  has  a  straight,  cylindrical  surface,  the  latter 
roller  being  placed  in  line  with  the  shaft  to  be  straightened, 
while  the  concave  roller  is  placed  at  an  angle  with  the  axis 
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Fig.  1.    Machine  for  Hollow  Milling  Shafting  to  Size. 


skilled  operator,  if  straight  work  of  uniform  diameter  is 
demanded.  Cold  rolled  shafting  does  not  answer  the  require- 
ments for  a  high-grade  shaft,  as  it  is  not  perfectly  straight, 
not  fully  round,  and  not  always  of  the  exact  size  required. 
The  rolling  process  also  produces  internal  stresses,  which  are 

likely  to  spring  the 
shaft  out  of  shape. 
That  this  Is  so  Is 
proved  by  cases  where 
a  shaft,  apparently 
straight  and  of  the 
correct  diameter,  aft- 
erward is  found  to 
produce  considerable 
friction  In  the  bear- 
ings, due  to  .the  dis- 
tortion of  the  shaft. 
This  often  results  in  serious  losses  of  power,  or,  at  times,  in 
complete  derangement  of  the  power  transmission  system. 

The  ob.irctions  stated  to  shafting  as  ordinarily  produced 
seem  to  call  for  a  better  method  of  straightening  and  turning. 
This  is  supplied  by  the  straightening  process,  described  below. 


Machhirry,yA', 
Straightening  Rollers  for  Shafting. 


of  the  shaft.  When  the  shaft  passes  between  the  rollers,  it  is 
guided  on  the  sides  by  the  guides,  as  shown  in  Fig.  2.  The 
rollers  are  provided  with  adjustment,  so  that  different  sizes 
of  shafts  may  be  straightened  between  the  same  pairs  of 
rollers.  The  angle  to  which  the  upper  roller  is  turned  Is  also 
adjusted  according  to  the  size  of  the  shaft.  This  process  per- 
mits a  more  perfect  straightening  of  the  shaft  than  do  other 
commonly  used  shaft-straightening  devices. 

When  straightened,  the  shaft  Is  placed  in  the  machine. 
Fig.  1,  already  referred  to,  and  is  guided  and  held  centrally 
with  the  spindle  of  the  machine  by  guiding  rollers  placed  in 
the  uprights  shown  where  the  carriage  usually  is  placed  on 
the  lathe.  A  hollow  mill  of  special  construction,  as  shown  in 
Fig.  3,  is  mounted  on  the  end  of  the  hollow  spindle.  This 
hollow  mill  is  provided  with  five  adjustable  cutters,  a,  and 
five  guides  or  supports,  6.  These  latter  are  so  arranged  that 
they  are  adjustable  to  any  size  of  work,  within  a  range  of 
the  hollow  mill,  by  means  of  eccentric  cam  grooves,  d,  cut  in 
a  ring  bolted  to  the  body  of  the  mill.  The  hollow  mill  is 
cooled  off  by  water  entering  Into  channels  In  Its  body.  When 
the  shaft  has  passed  through  the  spindle.  It  again  enters 
between    two    guiding    rollers,    at    the    left-hand    end    of    the 
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head-stock  of  the  machine.  Guiding  the  shaft  in  this  manner, 
by  two  sets  of  guide  rollers  before  it  enters  into  the  hollow 
mill,  and  one  set  to  receive  it  when  having  passed  through 
the  spindle,  keeps  the  shaft  in  absolute  alignment  while  the 
process  of  hollow  milling  to  size  is  being  performed,  and 
obviates  all  chance  of  errors  from  lack  of  alignment,  or  from 
the  springing  or  bending  of  the  work  under  its  own  weight. 

The  cutting  speed  of  the  hollow  mill  is  usually  from  70  to 
100  feet  per  minute,  and  the  feed  from  5  to  8  inches  per 
minute.  This  cutting  speed  and  feed  make  it  possible  to  fin- 
ish about  30  feet  of  shafting,  2  inches  in  diameter,  per  hour. 


SECRECY  IN  THE  ARTS. 

Extract  from  paper  by  Dr.  James  Douglas,  presented  before 

the  American  Institute  of  Mining  Engineers 

November,  1907. 

If  It  is   the  fact  that  technical   science   has   progressed   of 
iate  with  such   unwonted  speed  through  the   cooperation   of 
many  workers,  and  that  this  cooperation  has  been  made  pos- 
sible by  the   publication   and   exchange   of   ideas   and   experi- 
ences in  the  technical  and  scientific  journals,  would  not  our 
progress  be  even  more  rapid  and  thorough  if  all  barriers  of 
secrecy    were   broken    down,    and    every   encouragement  were 
given  to  our  technical  workers  to  describe,  in  print  and  by 
conference,  their  notions  and  their  actual  experiments?     This 
is   the  attitude  of  some,   I  may  almost   say   of  most,   of  our 
large  concerns,  but  unfortunately  it  is  not  that  of  all.     It  is 
impossible  to  compare,  as  to  efficiency  and  profit,  works,  the 
gates   of   which   are   fast   shut,   and   in   which   obscurity   and 
secrecy  are  imposed  and  practiced,  with  those  to  which  free 
admission   is  granted   and   in   which   freedom   of  information 
is  encouraged.     But  the  following  reflections  force  themselves 
upon  us  in  this  connection.    We  know  that  very  few  technical 
papers  issue  from  certain  establishments;  that  on  their  oflScials 
silence  is  imposed;  and  that  to  these  works  inquisitive  visitors 
are   politely   but   peremtorily   refused    admission.     There    are 
not  many  such,  but  they  are  and  have  been  very  successful. 
But  suppose  that  in  imitation  of  their  practice  and  regulations 
all  were  tempted  to  adopt  it,  so  that  the  same  policy  became 
universal;  what  a  sudden  paralysis  of  industry  would  follow! 
Our    secretaries    would    find    it    difficult    to    fill    even    their 
shrunken  volumes  of  transactions  with  papers  worth  printing; 
our  students  would  have  to  content  themselves  with  the  anti- 
quated   learning    which    their    professors    could    supply;     for 
there  would  be  no  more  summer  classes  for  practical   work 
in  mines,  smelters  and  electrical  factories,  and  the  professors 
themselves  would  have  to  learn  from  old  books.    Every  manu- 
facturer and  smelter  would  be  obliged  to  bribe  his  neighbor's 
workmen  and  tempt  away  his  neighbor's  superintendents  for 
information.     As  a  result,  before  long,  the  very  works  which 
now  find  it  so  profitable,  or  think  they  do,  to  tap  their  friends- 
stock    of    knowledge    and    experience,    and    give    nothing    in 
return,    would   be   driven   in   upon   their  own   resources    and 
would  undoubtedly  then  find   them  not  so  complete   as' they 
imagine.     Of  coarse,  I  am  supposing  an  impossibility,  because 
the   spirit   of   intellectual   freedom   in   our   professions   is   too 
strong  and   too  widespread  to  submit   to   such   tyrannv,   and 
because,  before  such  darkness  of  ignorance  had  settled  down 
on    our   great    industries,   the   most   pronounced   advocates   of 
secrecy  would  feel  and  acknowledge  the  ultimate  consequences 
of  concealment,   and   would   become   reformers.     Today  they 
may  have  secrets,  as  valuable  as  Sir  Henry  Bessemer's  method 
of  making  plate  glass  and  bronze  powder,  which  it  may  pay 
them  to  conceal  from  their  competitors,  so  long  as  they  are 
admitted   freely   to  their   competitors'   open    shops;    but   even 
this  is  doubtful.     For  the  spirit  of  secrecy  is  intimately  allied 
with  the  spirit  of  suspicion  and  distrust;  and  the  mind  which 
is  always  suspecting  is  closed  tight  against  the  admission  of 
fresh   and    fair   impressions.     Being   jealous   of   others,    it    is 
prejudiced    against    their    suggestions,    and    correspondingly 
prejudiced  in  favor  of  its  own  preconceptions.    Progress  there- 
fore ceases. 

This  is  a  temper  of  mind  foreign  to  a  new  country  like 
ours,  whose  special  industries  have  not  been  established  long 
enough  to  wear  grooves  of  rigid  practice,  and  sink  into  ruts 
of  self-satisfied  indifference.  About  the  best  correction  we 
can   apply    to    the   growth    of   dry-rot    is    the    banishment    of 


secrecy.     A  curious  instance  of  its  blighting  influence  is  seen> 
in  some   of   the  older,   not   the  newer,   industries  of  the   old 
world.     The  iron  and  steel  works  of  Europe  have  not   kept 
pace  with  ours  in  size  and  production,  but  the  ironmasters  of 
Great    Britain    and    Germany,    in    coke-making   and    in    blast- 
furnace economies  and  in  steel-making  processes,  have   been 
our  teachers.    Nor  have  they  been  shy  of  communicating  their 
Improvements,   or,   through  jealousy   of  our   success,   slow   in 
adopting  ours.     No  nobler  monument  of  international  comity 
in  thought  and  experience  exists  than  in  the  seventy  volumes- 
of  the  Proceedings  of  the  Iron  and  Steel  Institute;  and  with 
few  exceptions  the  iron  and  steel  works  of  England,  Scotland, 
Germany,  and  France  are  open   to  any  accredited  worker  in 
the  same  domain.     Yet  before  England  was  conspicuous  as  a 
maker  of  iron,  she  was  famous  the  world  over  for  her  copper 
and  tin  production.    But,  between  self-conceit  and  the  Inbred 
habits    of    trade    secrecy,    her    copper-smelting    industry    has 
fallen   from   its   high  estate.     And   it  is   not   accidental,    but 
linked  as  closely  as  any  effect  with  its  cause,  that  this  decline 
is  in  great  part  the  result  of  habits  of  secrecy  which  grew 
with  the  growth  of  age.    At  Swansea,  every  gate  to  the  smelt- 
ing works  is  guarded,  and  as  a  result  it  has  been  as  diflScult 
for  thought  to  escape  out  as  for  suggestions  to  find  their  way 
in.      Swansea    should   still    enjoy    the    leadership    which    her 
skilled  labor,  splendid  coal  and  commanding  maritime  situa- 
tion put   within   her   reach;    but   she   has   preferred   to   gloat 
over  her  secrets  behind  closed  doors  rather  than  go  out  into 
the  world  in   search   of  new  business  as  well   as  technical 
methods,  while  also  inviting  the  world  to  enter  and  exchange 
ideas   with   her.     What    is    the    consequence?     New    Zealand 
copper  comes  here  to  be  refined,  notwithstanding  that  the  first 
practical   application   of  electrolysis   to  metals   was   made   by 
Elkinton   in   England,   and   the   Vivians   adopted   the   Manhfis 
method  before  Farrel  introduced  it  into  this  country. 

There  are,  however,  of  course,  exceptions  in  England  to 
this  too  prevalent  habit  of  secrecy.  To  the  works  of  the 
Rio  Tinto  at  Port  Talbot  or  of  the  Cape  Copper  Co.  at  Briton 
Ferry  In  South  Wales,  where  metallurgical  novelties  have 
been  tried,  introductions  are  not  refused.  But  the  alliance 
of  decay  and  suspicion  in  the  instance  I  have  given  can  hardly 
be  accidental;  and  we  may  be  sure  that  what  is  baneful  in 
its  effects  in  Europe  is  not  likely  to  be  beneficial  here;  for 
while  the  Atlantic  separates  continents  it  does  not  delimit  the 
operation  of  laws. 

In  political  life,  vitality  is  maintained  only  when  every 
man  takes  his  full  share  as  a  debater  in  the  discussion  of 
political  questions,  and  as  a  voter  in  the  determination  of 
state  affairs.  So  in  scientific  and  technical  matters,  the  ban- 
ishment of  deceit,  mystery  and  jealousy,  and  the  freest  admis- 
sion of  daylight  by  means  of  the  unreserved  diffusion  of 
information  through  the  press  and  personal  intercourse,  will 
instill  into  the  whole  body  of  workers  a  feeling  of  healthful 
rivalry,  which,  while  stimulating  their  mental  activity,  will 
correspondingly  benefit  the  financial  interests  of  their  em- 
ployers. 

*     *     * 

Vibration  in  steamships  is  probably  unavoidable,  no  matter 
what  means  of  propulsion  are  employed.  The  turbine  steam- 
ers Lusitania  and  Mauretania  vibrate  considerably  in  certain 
parts,  much  to  the  disappointment  of  those  passengers  who 
expected  to  be  entirely  relieved  of  this  discomfort.  The  steam 
turbines,  being  perfectly  balanced,  contribute  little  or  nothing 
to  the  vibrations,  but  the  propelling  screws  and  the  action 
of  the  waves,  which  are  also  important  sources  of  vibration, 
have  to  be  reckoned  with.  The  steel  hull  is  a  highly  flexible 
and  elastic  structure  which,  responds  to  every  exterior  and 
interior  impulse.  Even  if  it  were  made  of  one  solid  mass  of 
steel,  the  elasticity  and  flexibility  of  a  structure  790  feet  long 
would  still  be  very  appreciable.  The  possible  extensibility  of 
a  steel  bar  790  feet  long  when  subjected  to  a  stress  of  30.000 
pounds  per  square  inch  is  about  9%  inches,  taking  the  mod- 
ulus of  elasticity  as  30,000,000.  The  hull  of  an  ocean  steamer 
is,  of  course,  much  more  extensible  proportionally  than  a  solid 
steel  bar  because  of  the  shape  and  unavoidable  looseness  of 
structure.  A  small  fraction  of  the  possible  relative  motion  of 
the  parts  of  such  a  structure  repeated  many  times  a  minute 
is  quite  enough  to  produce  a  very  disagreeable  effect. 
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MAKING  THREAD  GAGES.* 

A.  L.  MONRAD.t 

The  metliuil  of  making  throail  gages,  describcil  in  tlic  fol- 
lowing, ma.v  not  be  new,  but  It  has  very  lately  come  under 
(he  observation  ot  the  writer.  It  seems  to  be  the  general  Idea 
that  screw  plug  gages  must  be  made  of  tool  steel,  but  It  has 
been  found  very  practical  (o  make  them  ot  cold  rolled  stock, 
which  is  very  soft  ami  easy  to  cut.  but  which,  when  hardened, 
gives  a  surface  which  is  fully  as  hard  as  tool  steel.  This  hard 
surface  extends  deep  enough  into  the  thread  gage  to  permit 
grinding  OOO".  inch  deep,  enough  hard  surface  still  remaining 
to  prevent  rapid  wear  when  in  use.  Another  reason  for  using 
this  soft  steel  is  also  that  It  is  not  likely  to  change  its  shape, 
after  having  been  finished,  the  same  as  does  even  the  best 
tool  steel,  if  it  has  not  been  properly  seasoned  after  hard- 
ening. 

For  setting  a  thread  tool  for  cutting  a  correct  thread,  a 
cylindrical    thread   sage   is   made,   as   shown   in   Fig.    3.     This 


In  one  end  of  the  body  .'1  a  hole  is  drilled,  and  ground 
until  the  bottom  of  the  hole  conies  exactly  in  line  with  the 
axis,  or  center  line  of  the  body  A.  A  hardened  and  lapptd 
plug  li  is  inserted  into  this  hole  and  held  with  a  set-screw, 
having  a  brass  shoe  at  the  end.  The  purpose  of  this  plug  li 
is  to  afford  a  means  for  setting  the  thread  tool  In  the  lathe 
at  the  correct  height,  or,  which  is  the  same,  exactly  in  line 
with  the  axis  of  the  spindle.  This  is  done  by  merely  loosen- 
ing the  clamp  which  holds  the  thread  tool  in  its  holder,  then 
with  the  thumb  of  the  left  hand  on  the  idug  /{,  and  the  fore- 
finger on  the  thread  tool,  it  is  brought  instantly  in  position, 
so  that  the  upper  face  of  the  thread  tool  touches  tlie  lower 
side  of  the  plug  S,  as  shown  in  the  end  view  of  Fig.  ?,.  When 
in  this  position,  the  clamp  of  the  thread  tool  holder  is  again 
tightened,  and  the  tool  is  now  placed  in  the  correct  position 
as  to  height.  This  is  the  best  way  ot  setting  the  thread  tool 
to  the  same  height  as  the  axis  of  the  lathe  centers.  [This 
method  of  setting  of  the  thread  tool  to  height  does  not  neces- 
sarily, however,  insure  that  the  thread  too!   in  all  cases  will 


Fig.  1.    Lathe  for  Grinding  Taps  in  the  Angle  of  the  Thread. 
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thread  gage  has  the  advantage  over  the  ordinary  thread  gage 
on  the  market,  that  it  can  be  placed  between  the  centers  of 
the  lathe,  and  consequently  one  does  not  depend  upon  any 
secondary  surface,  against  which  to  set  the  thread  gage. 
This  is  the  case  with  the  ordinary  thread  gages,  which  have 
to  be  lined  up  either  against  the  side  of  the  face-plate  of  the 
lathe,  or  against  the  side  of  the  work,  and  in  this  way  small 
errors  are  almost  always  introduced.  The  thread  gage  in 
Fig.  3  is  made'  of  machine  steel,  hardened  and  ground  all  over. 
The  main  body.  A,  is  provided  with  three  grooves,  having  an 
inclusive  angle  of  29,  55,  and  60  degrees,  respectively,  to  cor- 
ipspond  with  the  Acme,  Whitworth  and  United  States  Stan- 
dard threads,  respectively.  When  the  gage  is  hardened,  the 
grooves  are  ground  with  the  same  setting  of  the  slide-rest,  the 
piece  A  being  reversed  on  the  lathe  centers  while  grinding. 
This  insures  that  both  sides  of  the  angle  in  the  gage  make 
the  same  angle  with  the  axis  of  the  gage. 

*  I'"()r  nddltlonal  Infoi-nintlon  on  kindred  siih,|i-cts,  sec  the  followlnt; 
Ri'tlcleg  provlouHly  pnl>MsIied  In  Macitiniokv  :  Mcnsurlng  Roim^w 
Thread  Diameters.  Seplemboi',  IDOT;  Tools  and  Mellicids  for  .Vccnnile 
Thread  riiltlnj;.  .tiily,   100.'!. 

t  Address  :    72   Thompson   St.,  New   Haven.   Conn. 


be  set  absolutely  correct.  It  the  thread  tool  holder  should 
be  tipped  somewhat  out  of  the  horizontal  position,  the  top  ot 
the  thread  tool  itself  would  not  be  horizontal,  and  conse- 
quently, when  the  gage  pin  B  was  brought  down  ujion  the 
top  of  the  thread  tool,  so  that  the  top  face  would  lie  perfectly 
in  line  with  the  lower  face  ot  gage  pin  B,  this  pin  would  not 
be  fully  horizontal,  and  the  thread  tool  would  not  be  set  to 
the  exact  height  ot  the  lathe  jjenters.- — Editor.] 

With  the  gage  remaining  between  the  lathe  centers,  the 
angle  of  the  thread  tool  is  set  to  a  correct  central  position, 
sideways.  This  setting  is  also  a  check  on  the  accuracy  of 
the  angle  of  the  thread  tool.  A  piece  of  white  paper  should 
be  used  under  the  gage  and  the  tool,  and  a  magnifying  glass 
should  be  employed.  First,  when  the  tool  fits  the  gage  so  that 
all  light  is  shut  off,  the  setting  and  the  angle  may  be  consiii- 
ered  satisfactory.  The  thread  tool  being  set,  we  are  now 
ready  to  proceed  to  finish  thread  our  screw  plug  gage,  which 
has  previously  been  roughed  out  by  a  chaser  having  three  or 
four  teeth,  leaving  about  0.005  inch  tor  the  finishing  single 
point  thread  tool.     The  finishing  ot  the  thread   Is   continued 
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until  0.0015  incli  is  left  for  lapping.  The  chaser,  as  well  as 
the  single  point  tool,  should  have  a  clearance  of  15  degrees 
on  the  front  face  of  the  thread  tool.  This  angle  has  proved 
to  be  the  most  advantageous  for  all  practical  purposes. 

After  having  been  finish  threaded,  the  screw  plug  is  case- 
hardened  and  ready  for  lapping.  A  lap  made  as  shown  in 
Fig.  4  is  used.  It  will  be  seen  that  this  lap  is  somewhat 
different  from  those  ordinarily  used  for  this  work.     The  con- 
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Fig.  3.    Gage  for  Setting  Thread  Tools. 


struction  shown  has  been  adopted  because  of  the  difficulty  met 
with  in  circular  laps  which  are  split  on  one  side  for  adjust- 
ment, but  have  nothing  on  the  sides  to  hold  the  two  sections 
in  perfect  alignment.  Consequently,  each  of  the  sides  has  a 
tendency  to  follow  the  lead  of  the  screw  plug  when  lapping' 
and  difficulty  is  experienced  in  getting  a  thread  with  per- 
fect lead.  The  lap  here  shown,  therefore,  has  a  dowel  pin  -4 
on  each  side  for  the  purpose  of  holding  the  two  sections  in 
perfect  alignment,  and  the  adjusting  screws  C  are  inserted 
outside  of  the  dowel  pins.  The  two  screws  B.  finally,  clamp 
the  two  halves  together.  When  the  lap  is  assembled  and 
screwed  together,  it  is  roughed  out  in  the  lathe  with  a 
threading  tool,  or  tapped  with  three  or  four  different  sized 
taps,  following  one  another  in  proper  rotation.  The  lap  Is 
then  taken  apart,  and  planed  on  the  inside  to  permit  of  adjust- 
ment; three  grooves  are  cut  in  the  thread  on  each  side  of  the 
lap,  for  holding  reserves  of  emery  and  oil.  This  will  permit 
constant  lubrication  of  the  lap,  and  constant  charging  when 
lapping  the  screw  plug  to  size.  The  lap  is  finished  with  a 
master  tap,  which  must  be  made  with  extreme  accuracy.    This 
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Fig.  4.     Lap  for  Screw  Plug  Gages. 


tap  is  ground  in  the  angle  of  the  thread,  as  shown  in  Fig.  1, 
and  it  is  finished  to  a  dimension  0.002  inch  below  the  size 
diameter  of  the  thread  plug  to  be  made,  in  order  to  permit 
the  lap  to  wear  down  to  the  size  when  lapping. 

The  lathe  must  be  revolved  very  slowly  when  grinding 
the  master  tap.  the  revolutions  of  the  spindle  being  from 
20  to  100  per  minute,  according  to  the  size  of  the  tap.  As 
will  be  seen  in  the  cut,  the  cone  pulley  is  placed  where  the 
back  gears  ordinarily  are  located.  Gear  R  is  disconnected, 
and  the  drive  is  through  gears  S  and  T.  The  reason  for 
having  the  cone  pulley  in  the  back,  is  because  it  is  wanted  to 
use  the  space  directly  under  the  usual  location  of  the  cone 
pulley  in  the  center  of  the  lathe  for  a  mechanism  intended  to 
permit  a  slight  adjustment  of  the  lead  of  the  tap  when  grind- 
ing in  the  angle  of  the  thread. 

The  feed  screw  B  is  placed  in  the  center  of  the  lathe  bed, 
directly  under  the  driving  spindle,  and  fits  into  a  solid  nut, 
C,  from  which,  through  the  medium  of  a  casing  N  and  a  con- 
necting-rod, the  carriage  is  moved.  A  rod  E  is  screwed  into 
the  nut  C.  this  rod  extending  over  the  side  of  the  lathe,  and 
resting  upon  the  edge  of  plate  F,  which  can  be  so  adjusted 
that  it  inclines  from  one  end  to  the  other  from  0  to  20  degrees. 
Between  this  plate  and  the  rod  E,  a  shoe  P  is  placed.  On 
the  extreme  end  of  the  rod  hangs  a  weight  H  which  holds 
the   rod   against   the   plate    F.     This   arrangement  serves    the 


purpose  of  giving  a  slight  change  in  the  lead  of  the  tap  being 
ground,  as  it  Is  evident  that  when  the  rod  E  travels  along 
the  plate  F,  on  the  incline  upward,  it  slightly  turns  the  nut 
and  moves  it  forward  a  trifle  in  excess  of  the  regular  forward 
motion  imparted  to  the  nut  by  the  motion  of  the  lead  screw. 
By  inclining  the  plate  F  in  the  other  direction,  the  motion 
of  the  nut  may  be  correspondingly  retarded. 

A  grinding  fixture  /  fits  the  slides  on  the  top  of  the  car- 
riage. On  the  right-hand  side  of  this  fixture  is  placed  a 
knurled  handle  J,  graduated  to  thousandths  of  an  inch.  This 
handle  is  for  the  fine  adjustment  of  the  fixture,  enabling  the 
grinding  wheel  to  be  set  correctly  to  the  center  of  the  thread, 
before  starting  the  grinding  operation.  The  top  of  the  fixture 
swivels  in  a  vertical  plane,  so  that  the  wheel  L,  which  is 
made  of  tool  steel  and  charged  with  diamond  dust,  can  be  set 
at  an  angle  to  the  vertical,  either  to  the  right  or  the  left, 
according  to  the  pitch  and  direction  of  the  thread.  This 
adjustment  is  made  by  loosening  the  nut  K  which  binds  the 
head  in  position  when  set  to  the  correct  angle.  The  wheel  L 
is   provided  with   a  shank  which  fits  a  tapered   hole   in   the 


D,=3P-rAN.    30°=  0.866   P. 

2 

D3.=  PTAN,   30  =  0.5774  P. 


D,=Ptan. 


j;.u;./iirrj/,.v  r. 


Fig.  6.    Formulas  and  Diagram  for  Determining  Ball  Points  for  U.  S. 
Standard  and  V-tbreads. 

spindle  D,  which  latter  runs  at  a  speed  of  20,000  revolutions 
per  minute.  A  solid  backstop  M  is  provided  to  hold  the  fix- 
ture securely  in  place  while  working.  The  lathe  spindle,  with 
the  tap,  and  the  grinding  spindle  run  in  the  same  direction, 
the  same  as  in  an  ordinary  grinder. 

A  good  supply  of  sperm  oil  should  be  used  when  grinding 
the  tap,  and  it  is  necessary  to  have  a  cover  over  the  wheel, 
to  prevent  the  throwing  out  of  oil.  This  cover,  however,  is 
not  shown  in  the  cut.  Care  should  be  taken  not  to  force  the 
wheel  into  the  work,  as  if  that  is  done,  the  shape  will  soon 
be  destroyed.  The  wheel  should  just  barely  touch  the  work, 
and  should  be  fed  in  a  very  small  amount,  say,  0.00025  inch 
at  a  time.  A  sound  magnifier  or  listener  should  be  used,  to 
hear  whether  the  wheel  is  cutting  moderately. 
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Fig.  6.    Formulas  Eind  Diagram  for  Determining  Ball  Points  for 
Wliitwortli  Standard  Thread. 

The  wheel  is  charged  in  the  following  manner.  A  chuck, 
with  a  tapered  hole  which  fits  the  shank  of  the  diamond 
wheel,  is  placed  in  the  spindle  of  the  bench  lathe,  as  shown 
in  Fig.  2,  and  the  tail-stock  center  is  pushed  up  at  the  other 
end  to  get  a  good  support  when  charging.  Fixture  B  is 
placed  in  the  bench  lathe,  and  clamped  with  a  bolt  and  nut 
from  underneath  the  lathe,  about  the  same  as  an  ordinary 
slide-rest.     The  front  end  of  the  fixture  extends  up  vertically 
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above  the  center  of  the  siiliuile.  In  this  projecting  part,  two 
holes  are  drilled,  reamed,  and  couulerbored,  at  the  same  height 
as  the  center  of  the  lathe  spindle.  In  these  holes  are  fitted 
two  studs  C  C  having  a  T-head  Inside  the  counterbored  hole. 
Between  the  T-heads  of  these  studs  and  the  screws  DD  lie 


'  il/.ii*jiicrl/,.V.r. 
Pigr.  7.    Comparing  Angle  Diameters  with  Ball  Point  Micrometer. 

fiber  washers,  which  act  as  friction  stops.  On  the  other  end 
of  plugs  C  C  are  placed  hardened  and  ground  rollers  E  E  hav- 
ing one  end  beveled  to  a  30-degree  angle,  while  the  other  end 
has  spur  gear  teeth  milled,  which  mesh  into  each  other. 
With  the  slowest  speed  of  the  bench  lathe,  the  fixture  is  fed 
in   by  hand,   and   having  two  slides  at   right  angles  to   each 


use  a  roughing  ta|)  first,  and  also  wash  out  the  lap  in  benzine 
before  tapping.  When  the  screw  plug  has  been  lapped  to 
within  0.0005  inch  of  Its  size,  It  Is  ground  on  Its  outer  diame- 
ter, if  it  be  a  U.  S.  Standard  thread  plug,  and  then  fliiiahed 
by  lapping  after  being  ground.  This  will  permit  the  top  cor- 
ners to  be  liept  sharp,  and  Iwtter  results  will  be  obtained 
all  around. 

Great  care  must  be  exercised  during  the  lapping  opcralioii 
to  see  that  the  angle  of  the  thread  is  correct.  The  gaging  of 
the  angle  of  the  thread  is  accomplished  in  the  following  man- 
ner. Three  micrometers  are  used  to  measure  the  correct 
angle.  Two  ball  points  of  the  same  size  are  placed  in  tapered 
holes  in  each  micrometer,  as  shown  in  Fig.  7.  These  ball 
points  are  ground  all  over,  and  made  to  a  shape  as  shown  In 
the  upper  left-hand  corner  in  Kig.  7.  The  body  of  these  ball 
points  is  ground  parallel,  and  then  the  end  is  turned  and 
ground  to  a  ball  shape  as  shown.  Three  sets  of  ball  points 
are  used  for  each  pitch,  one  to  measure  the  thread  near  its 
bottom,  one  at  the  center,  and  one  near  the  top,  as  indicated 
in  Figs.  5  and  6.  The  master  screw  plug  is  used  for  compari- 
son; one  micrometer  is  set  to  the  master  screw  plug  at  the 
bottom  of  the  thread,  in  the  manner  indicated  in  Fig.  7,  and 
is  then  tried  on  the  thread  plug  being  made.  The  difference 
in  diameter  between  the  measured  diameter  on  the  master 
gage,  and  that  on  the  plug  being  made,  is  noted.  Then  the 
two  other  micrometers,  measuring  at  the  center  and  near  the 
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Fig.  8.    Final  Test  of  Pitch  and  Angle  of  Thread. 


other,  the  same  as  an  ordinary  slide-rest,  it  can  be  located 
to  the  proper  position  without  much  trouble.  A  piece  of  soft 
steel  wire  should  be  flattened  out  to  make  a  spade,  with  which 
to  take  up  the  diamond  dust  for  charging  the  wheel.  One 
should  not  try  to  use  a  piece  of  wood,  or  a  brush,  as  that 
will  only  be  a  waste  of  diamond.  The  master  tap,  which  is  to 
be  ground,  is  relieved  up  to  within  1/16  inch  from  its  cutting 
edge  with  a  file,  this  being  done  in  order  to  prevent  any  more 
grinding  than  is  absolutely  necessary,  and  to  permit  the  tap 
to  cut  freely.  The  length  of  the  threaded  part  of  the  master 
tap  should  be  about  two  times  its  diameter. 

The  master  tap  being  finished,  the  lap  for  the  screw  plug 
gages.  Fig.  4,  Is  tapped,  and  ready  for  use.  When  charging 
this  thread  lap,  great  care  should  be  taken  not  to  force  the 
lap  too  much.  The  spindle  of  the  lathe,  where  the  lapping 
Is  done,  should  be  run  very  slowly,  with  the  back  gears  In, 
until  the  lap  is  thoroughly  charged  with  emery  mixed  with 
sperm  oil.  Then  the  lathe  may  be  speeded  up  to  a  higher 
speed,  according  to  the  size  of  the  screw  plug.  It  is  poor 
practice  to  use  too  much  emery  on  the  lap.  Reverse  the  lap 
often,  and  use  it  the  same  amount  on  either  side.  If  a  large 
number  of  screw  plugs  are  to  be  lapped,  all  of  the  same  size, 
lap  them  all,  one  at  a  time,  with  the  lap  at  the'  same  setting. 
In  this  way  the  lap  keeps  its  shape  better,  and  can  be  used 
a  long  while  before  being  relapped.  Do  not  attempt  to  tap 
the  lai)  with  the  master  lap  when  charged  with  emery,  but 


top  of  the  thread,  are  used,  and  the  difference  between  the  mas- 
ter gage  and  the  screw  plug  diameters  at  the  places  where 
these  micrometers  measure.  Is  also  noted.  If  all  three  mi- 
crometers show  the  same  amount  of  difference  In  relation  to 
the  master  plug,  then  the  angle  of  the  thread  evidently  must 
be  correct.    After  tliat,  the  micrometer  measuring  at  the  center 
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Pig.  9.    Gage  for  Testing  the  Angle  of  the  Thread. 

Of  the  thread  Is  used  to  measure  the  size  of  the  screw  plug, 
comparing  it  with  that  of  the  master  gage,  until  the  plug  Is 
finished  to  size. 

Figs.  5  and  6  show  how  formulas  are  derived  for  the  size  of 
the    ball    points    used    In    measuring.      Fig.    5    applies    to    a 
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60-degree  thread,  either  sharp  V  or  U.  S.  Standard,  while 
Fig.  6  gives  the  formulas  for  a  Whitworth  thread.  The  diam- 
eters fli,  D,,  and  D,,  respectively,  are  the  diameters  of  the 
cylindrical  portions  of  the  ball  points  used,  and  are,  of  course, 
also  the  diameters  of  the  half-spheres  on  the  end  of  the  ball 
points.  Tables  I  and  II  give  these  diameters  for  a  number 
of  different  pitches,  figured  approximately  from  the  formulas. 
For  testing  the  angle  of  the  screw  plug,  when  finally  fin- 
ished to  a  limit  of  0.0005  inch,  it  is  tried  in  a  testing  machine, 
such  as  shown  in  Fig.  8.  This  ma- 
chine is  simply  an  ordinary  lathe, 
fitted  with  a  fixture  A,  shown  sepa- 
rately in  Fig.  9.  The  tool-post  is  taken 
off  the  lathe,  and  replaced  with  this 
fixture,  which  is  clamped  in  the  T-slot 
of  the  tool-post  slide,  with  bolt  B, 
Fig.  9.  The  thread  gage  C  is  ground 
all  over,  and  the  angle  fitted  to  a 
master  gage.  The  gage  C  is  held  by 
the  tongue  and  groove  on  the  left-hand 
side  of  the  fixture,  and  clamped  with  a 
strap  D.  To  set  this  gage  correctly,  in 
relation  to  the  axis  of  the  spindle  of 
the  lathe,  as  regards  height  as  well  as 
angle,  the  angle  gage.  Fig.  3,  is  used 
in  the  same  way  as  has  been  previ- 
ously explained  in  relation  to  thread 
cutting.  When  the  fixture  has  been 
placed  correctly  in  position,  the  screw  plug  is  inspected  by 
placing  the  gage  with  the  hand  first  to  the  right  and  then  to 
the  left  side  of  the  thread  angle.  A  strong  magnifying  glass 
is  used  with  a  white  paper  underneath,  and  any  imperfection 
of  the  angle  is  easily  detected,  and  can  be  corrected,  when  lap- 
ping the  last  0.000.5  inch  to  size.  If  the  test  gage  shows  an 
opening  either  at  the  bottom  or  at  the  top.  the  fault  is  that  the 
lap  is  worn  and  must  be  retapped,  or  it  may  be  that  too  much 


TABLE  I.  BALL  DIAMETERS  TO  BE  DSED  IN  DETERMINING  CORRECT 
ANGLE  OP  THREAD  FOR  V,  U.  S  S.  AND  BRIGGS  STANDARD  THREADS. 
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Fig.  10.    Holder  for  Micro- 
meter Stop. 


Threads  per  inch. 

Dj 

D, 

D, 

33 

0.028 

0.018 

0.010 

38 

0.030 

0.020 

0.010 

34 

0.035 

0.024 

0.012 

33 

0.040 

0.026 

0.014 

30 

0.045 

0.028 

0.014 

18 

0.050 

0.030 

0.016 

16 

0.0.55 

0.035 

0.018 

14 

0.060 

0.040 

0.020 

13 

0.065 

0.045 

0.022 

13 

0.070 

0.050 

0.024 

11 

0.080 

0.055 

0.026 

10 

0.085 

0.060 

0  030 

9 

0.095 

0.065 

0.030 

8 

0.100 

0.070 

0.035 

7 

0.130 

0.080 

0 .  040 

6 

0.140 

0.095 

0.0.50 

5J 

0,160 

0.110 

0.0.50 

0 

0.170 

0.130 

0.060 

4i 

0.190 

0.130 

0.065 

4 

0.230 

0.140 

0.075 

3i 

0.240 

0.170 

0 .  085 

3 

0.280 

0.190 

0.095 

n 

0.300 

0.200 

0.100 

n 

0  320 

0.220 

0.100 

H 

0.320 

0.220 

0.110 

34 

0.340 

0.240 

0.110 

2* 

0.360 

0.240 

0.120 

aj 

0.380 

0.360 

0.130 

emery  has  been  used.  If,  for  some  reason  or  other,  it  is 
impossible  to  correct  the  screw  plug  within  0.0001  inch,  when 
lapping,  take  a  piece  of  hard  wood,  or  flatten  a  piece  of  copper 
wire,  charge  it  with  emery,  and  hand  lap  the  high  points  of 
the  angle,  while  the  screw  plug  is  revolving  slowly  in  the 
lathe.  In  this  way,  it  is  comparatively  easy  to  overcome  this 
trouble,  but  great  care  must  be  taken  to  follow  the  thread 
properly  with  tjie  hand  lap. 

To  find  if  a  screw  thread  has  a  perfect  lead,  the  micrometer 
stop  E.  Fig.  8,  is  placed  on  the  left-hand  side  of  the  carriage. 
The  holder  for   this   micrometer  stop   is   shown   separately  in 


Fig.  10.  The  construction  of  this  stop  is  very  simple.  The 
micrometer  head  is  an  ordinary  one,  as  made  for  the  trade 
by  manufacturers  of  these  instruments.  The  holder  E  is  made 
similar  to  a  C-clamp,  with  a  hole  drilled  and  reamed  to  fit 
the  micrometer  head.  A  slot  is  sawed  through  the  upper 
jaw,  with  a  stop  screw  on  the  top,  which  prevents  the  microm- 
eter from  being  clamped  too  hard  in  the  holder,  in  which  case 
the  thimble  would  not  revolve  freely.     Underneath  this  hole 

TABLE   II.     BALL    DIAMETERS    TO    BE    USED    IN  DETERMINING   CORRECT 
ANGLE  OF  THREAD,  WHITWORTH  STANDARD  THREAD 


Threads  per  inch. 

Dj 

Dj 

D. 

33 

0.024 

0.018 

0.012 

28 

0.026 

0  020 

0.014 

24 

0.030 

0.024 

0.016 

22 

0.035 

0.026 

0.018 

20 

0.040 

0  028 

0.018 

18 

0.040 

0.030 

0.020 

16 

0.045 

0.035 

0,024 

14 

0 .  055 

0.040 

0  026 

13 

0.060 

0.045 

0.028 

12 

0 .  065 

0.045 

0.O30 

11 

0.070 

0.050 

0.035 

10 

0.075 

0 .  055 

0.035 

9 

0 .  085 

0.060 

0.040 

8 

0 .  095 

0.070 

0.045 

7 

0.110 

0.080 

0.055 

6 

0.130 

0.095 

0.060 

•H 

0.140 

0.100 

0.070 

5 

0.150 

0.110 

0.075 

4* 

0.170 

0.120 

0.085 

4 

0.190 

0  140 

11.095 

31 

0.220 

0.100 

0.110 

3 

0.260 

0.190 

0.120 

21 

0 .  260 

0.200 

0.130 

21 

0.280 

0.200 

0.140 

n 

0.280 

0.220 

0.140 

2i 

0.300 

0.220 

0.150 

2| 

0.320 

0.240 

0.160 

2i 

0.340 

0.260 

0.170 

the  holder  is  beveled  off,  and  a  V-bloek  F  is  held  in  position 
by  a  screw  G,  entering  from  the  side.  The  micrometer  head 
is  placed  in  the  hole  provided  for  it.  with  its  division  reading 
faced  upwards,  and  the  screw  G  clamps  the  micrometer  head 
and  the  holder  E  at  the  same  time.  WTien  the  lead  of  the 
screw  plug  is  tested,  the  carriage  is  moved  one  inch  along 
the  thread.  It  is  understood  that  the  lead  screw  of  the  lathe 
is  not  employed  in  this  case,  but  one  depends  upon  the 
micrometer  for  measuring  the  correct  lead  of  the  screw  plug. 
The  master  plug  may,  of  course,  also  be  placed  between  the 
centers  and  comparison  be  made  with  the  master  plug.  In 
this  case,  the  micrometer  serves  as  a  comparator.  A  plate  is 
screwed  on  the  left-hand  side  of  the  carriage,  provided  with 
a  hardened  stop  against  which  the  end  of  the  micrometer 
screw  bears.  It  is  evident  that  the  carriage  must  not  be 
moved  against  the  micrometer  with  too  much  force,  but  sim- 
plj-  brought  up  to  barely  touch  against  the  end  of  the  microm- 
eter screw. 

*  #     * 

The  tables  in  the  data  sheet  for  January,  190S,  by  Mr. 
Joseph  Holveck,  giving  the  horse-power  transmitted  by  cast 
iron  and  raw  hide  pinions,  are  for  1  inch  width  face.  only. 
For  wider  faced  pinions,  multiply  the  values  given  in  the 
tables  by  the  width  of  face  in  inches. 

*  *     * 

Bids  were  opened  by  the  city  of  Atlanta  on  November  25 
for  one  20,000, 000-gallon  vertical  triple-expansion  crank-and- 
fly-wheel  pumping  engine  with  a  guaranteed  duty  of  not  less 
than  170,000,000  foot-pounds  per  1,000  pounds  of  dry  steam. 
The  following  bids  were  tendered: 

Allis  Chalmers  Company 60-inch  stroke  $134,000 

Allis  Chalmers  Company 66     "  "  149.300 

Bethlehem  Steel  Company 66     "  "  132,000 

Camden     Iron     Works     (R.     D.  Wood 

&   Co.) 66     "  "  147.700 

Holly  Mfg.  Co 66     "  "  156,000 

William  Tod  .Co 66     "  "  157,400 

William  Tod  Co.   (same  pump  with  spe- 
cial terms  of  payment  l 165,000 

Wisconsin  Engine  Co 60     "  "         139,500 

The  latter  company  was  awarded  the  contract. 
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FINISHING  GAS  ENGINE  PLY- WHEELS  ON  THE 
GISHOLT  TURRET  LATHE. 
We  believe  tliiil  tlie  I'liUowing  description  ami  llie  aecoiii- 
imnylng  line  enKiavinKs  will  have  sussestive  value  to  me- 
clmnies  interested  in  tlie  making  ol'  autonuibile  or  other  gas 
engines,  as  well  as  to  others  who  liave  tnrrel  hitlie  work  of  a 
similar  character  to  do. 

Operation  for  Finishing:  a  Fly-wheel  at  One  Settingf. 

Fig.  1  shows  an  arrangement  of  tools  by  means  of  which  it 
Is  possible  to  finish  a  tly-wheel  complete  at  one  setting.  The 
hole  for  the  shaft  has  to  be  bored  and  reamed,  the  hub  has  to 
be  faced  on  both  sides,  and  the  sides  and  periiihery  of  the 
rim  are  to  be  finished,  all  four  corners  of  the  rim  being 
rounded.  The  outfit  of  tools  shown  is  designed  to  accomplish 
this.  It  consists  of  boring  bars,  reamer  and  facing  heads  in 
the  main  turret,  a  turret  tool-post  on  the  slide  rest  (carrying 
ill  this  case  three  tools)  and  a  special  supplementary  wing  rest 
attached  to  the  front  of  the  carriage  at  the  extreme  left. 

The  work  is  held  by  three  special  hardened  jaws  B  in  a 
universal  chuck.  These  grip  the  work  on  the  inner  side  of 
the  rim.  leaving  room  for  a  tool  to  finish  the  rear  face  with- 


shaving  cuts.  The  I'adng  head  In  which  the  tools  are  held  i-i 
provided  with  a  pilot  bar  T  which  fits  the  finished  hole  in 
I  lie  work,  and  steadies  the  head  during  the  operation.  The 
various  cutters  F,  G,  and  //,  are  mounted  in  holders  which 
may  be  so  adjusted  as  to  bring  them  to  the  proper  setting  for 
the  desired  dimensions.  This  finishes  the  roughing  opera- 
tions. 

The  iieriphery  of  the  rim  is  now  finished  by  cutter  L  in  the 
turret  tool-post,  which  Is  brought  to  the  proiier  position  for 
this  operation.  The  rear  face  of  the  rim  is  finished  by  tool  IC. 
the  same  one  with  which  the  roughing  is  done.  /J  is  removed 
and  replaced  with  D  which  rounds  the  Inner  corner  of  the 
rim.  This  is  in  turn  replaced  with  a  third  tool  for  round- 
ing the  outer  corner  of  the  back  side.  For  finishing  the  front 
faces  of  the  rim  and  hub  and  rounding  the  corners  of  the 
former,  a  second  facing  head.  Identical  with  the  first  one,  is 
employed.  This  is  shown  in  iiosltion  in  the  engraving. 
Blades  F„  G,,  and  ff„  correspond  with  the  blades  F.  G.  and  //, 
previously  referred  to,  and  perform  the  same  functions. 

The  only  remaining  operation,  the  finishing  of  the  back  of 
the  hub.  is  effected  by  cutter  P.  This  cutter  is  removed  from 
the  bar,  which  is  then  inserted  through  the  bore  and  the  cut- 


Fig.  1.    Arrangement  of  Machine  and  Tools  for 

out  striking  the  chuck  body  or  the  jaws.  Three  rests  C  are 
provided  between  the  chuck  jaws;  the  work  is  pressed  against 
these  while  it  is  being  tightened  in  the  chuck,  and  they  serve 
to  locate  it  so  that  the  arms  will  run  true  so  far  as  sidewise 
movement  is  concerned,  and  so  that  the  work  will  be  properly 
placed  with  relation  to  the  stops  for  the  turret  and  carriage 
movements.  The  chuck  carries  a  bushing  R  of  suitable  di- 
ameter to  support  boring  bars  in  the  main  turret,  as  will  bo 
described. 

In  the  first  operation,  boring  bar  M  is  brought  in  line  with 
the  spindle  and  entered  in  bushing  R  in  the  chuck.  Double- 
ended  cutter  N  is  then  fed  through  the  hub  of  the  pulley  to 
true  U|j  the  cored  hole.  While  boring  the  hole,  the  scale  on 
the  front  face  of  the  rim  and  the  hub  is  removed  by  tool  •/. 
Tool  K  is  then  brought  into  action  to  rough  turn  the  periphery, 
after  which  tool  E,  in  the  wing  rest,  Is  fed  down  to  clean  up 
the  back  face  of  the  rim.  As  soon  as  the  scale  is  removed, 
the  hole  Is  bored  nearly  to  size  by  cutter  JV,  in  bar  Mi,  and 
finally  finished  with  reamer  Q,  mounted  on  the  fioating  arbor.. 

Next,  cutters  F,  G.  and  //,  in  the  facing  head,  are  brought  up 
to  rough  face  the  hub  and  rim,  and  I'ound  the  corners  of  the 
latter  on  the  front  side.     This  operation  is  all  done  by  bi-oad 


Finishing  a  Ply. wheel  Complete  at  One  Operation. 

ter  replaced  in  its  slot,  when  the  I'ear  end  of  the  hub  is  faced 
by  pressure  on  the  carriage  away  from  the  head-stock.  This 
completes  the  operation  required  for  finishing  the  wheel  com- 
plete at  one  setting. 

Finishing  a  Webbed  Fly-wheel  All  Over  in  Two  Settingfs. 

In  Figs.  2  and  3  are  shown  the  arrangement  of  tools  for 
finishing  a  webbed  fly-wheel  which  has  to  be  machined  all 
over.  This,  of  course,  requires  two  operations.  In  the  first 
of  these.  Fig.  2,  the  rough  castitig  is  chucked  at  A  on  the  in- 
side of  the  rim  with  regular  inside  hard  chuck  jaws  B. 

The  engraving  shows  the  first  opei-ation  in  progress.  The 
cored  hole  Is  being  i-ough  bored  with  cutter  N  supported  in 
the  end  of  boring  bair  il/,  and  guided  by  the  drill  support  l> 
pivoted  to  the  carriage.  Next,  the  boring  bar  il/,  Is  brought 
into  position,  the  drill  support  being  thrown  back  out  of  the 
way.  This  bar  is  steadied  by  its  bearing  in  bushing  R  in  the 
chuck,  the  same  as  provided  in  the  case  of  Fig.  1.  Two  cut- 
ters, Ni  and  N-.,  are  used  to  roughly  shape  the  hole  to  the  de- 
sired taper,  the  small  end  being  finished  to  within  0.002  of 
the  finished  size.  While  boring  vi'ith  the  bar  il/,.  the  scale 
is  broken  on  the  web  and  hub  of  the  piece  with  the  tool  /i   in 
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the  turret  tool-post.  The  latter  is  then  shifted  to  bring  the 
tool  J  Into  position  for  removing  the  scale  on  the  periphery 
of  the  wheel.  Next,  the  hole  Is  reamed  with  taper  reamer  0, 
the  pilot  of  which  is  supported  by  bushing  R. 


with  the  soft  slip  jaws  B,  which  are  bored  to  the  exact  diam- 
eter of  the  piece.  The  work  is  further  supported  and  cen- 
tralized by  sliding  bushing  C,  which  is  tapered  to  fit  the  fin- 
ished hole  in  the  work,  and  has  an  accurate  bearing  in  bush- 
ing R  in  the  chuck  as  well.  As  shown,  it  is  provided  with  a 
threaded  collar  for  forcing  it  into  the  work  and  withdraw- 
ing it. 

First,  the  scale  on  the  web  and  the  inside  and  face  of  the 
rim  is  broken  with  the  tool  K  in  the  turret  tool-post.     These 


Fig.  2.    FiQisbtng  Ihe  Periphery,  Front  Face,  and  Bore  of  a  Webbed  Fly-wlieel. 


The  first  of  the  facing  heads  is  now  brought  into  action. 
This  facing  head  carries  a  guide  T  which  is  steadied  in  a 
taper  bushing  C.  driven  into  the  taper  hole  of  the  work  for 
that  purpose.     Blade  F  turns  the  periphery,  blade  G  turns  the 


surfaces  are  then  roughed  off  with  cutters  F.  G,  and  H,  in  the 
facing  head.  This  latter  is  steadied  by  a  pilot  T  which  enters 
the  hole  in  the  sliding  bushing  C  on  which  the  work  is  sui> 
ported.     This   brings   the   piece  approximately   to   size.     Next, 
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Fig.  3.    Finishing  the  Rear  Face  of  the  Worlc  shown  in  Fig.  2. 


hub  and  faces  the  web,  and  blade  H  faces  the  rim.  A  fourth 
blade  E  on  the  under  side  of  the  head  faces  the  hub.  This 
brings  the  piece  approximately  to  size. ,  For  finishing,  the 
similar  cuttei's  J3„  F„  G„  and  H„  In  the  other  facing  head  are 
used,  this  latter  being  supported  by  the  taper  bushing  C  in 
the  same  way.  Only  a  very  light  cut  is  taken  for  finishing. 
Tool  L  in  the  carriage  turret  is  then  used  to  round  the  outer 
and  inner  corners  of  the  rim,  this  completing  the  work  on  this 
face  of  the  casting. 

In  the  second  set  of  operations,  shown  in  Fig.  3,  the  same 
piece,    reversed,   is   shown    chucked   on    the    outside   diameter 


a  light  cut  is  taken  with  blades  F,,  G,,  and  H^,  in  the  finishing 
facing  head,  which  completes  the  operation. 

The  tools  and  operations  shown  represent  the  practice  of 
the  Gisholt  Machine  Co.,  1316  Washington  Ave.,  Madison,  Wis. 

*     *     « 

The  construction  of  a  lighthouse  at  the  Ar-Gazeck  reef  near 
Ushant  on  the  French  coast,  is  being  conducted  under  great 
difficulties  owing  to  the  swiftness  of  the  currents  which  pre- 
vented more  than  52  hours'  work  on  the  foundation  during 
1904,  more  than  206  hours  in  1905,  and  more  than  152  hours 
in  1906,  making  51  eight-hour  days  during  three  years. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


A  TOGGLE-JOINT  PUNCH. 

ruiH'li  and  die  work  on  sheet  metal  Is  done  principally 
upon  two  kinds  of  punch  presses,  namely,  the  single-acting 
and  the  double-acting  press.  The  kind  of  press  to  be  used 
depends  upon  the  nature  of  the  work  to  be  done.  The  single- 
acting  press  has  one  eccentric,  or  crank,  on  the  shaft,  which 
transmits  the  required  motion  to  the  punch;  while  the  double- 
acting  has  two  eccentrics,  or  cranks,  set  in  such  a  relation 
to  each  other  that  there  is  produced  a  follow-up  motion.  The 
punch  is  attached  to  one  eccentric  arm,  or  connecting-rod,  and 
another  puncli  or  plunger  to  the  other  arm.  or  connecting-rod. 
The  plunger  works  on  the  inside  of  the  punch,  and  is  gen- 
erally used  to  form  the  metal  Into  some  desired  shape  after 
the  blank  is  cut  out.  The  plunger  comes  Into  action  just 
after  the  punch  has  cut  the  blank.  By  means  of  the  double- 
acting  press,  the  wol-k  is  punched  and  formed  in  one  stroke, 
and  in  some  classes  of  work,  it  Is  pushed  through  the  die 
and  falls  into  a  box  under  the  press.  The  single-acting  press 
will  do  the  same  work,  but  the  dies  are  more  complicated,  and 
the  work  comes  up  on   the  die  by   means  of  springs,  and  is 


pig.  1.    View  showing  the  Punch  in  the  Up  Position. 

removed  from  the  die  by  being  brushed  oft  or  by  sliding  oft 
by  gravity,  since  many  presses  are  made  so  that  they  can  be 
set  in  a  tilted  position.  The  advantages  of  the  double-acting 
press  are  many.  The  punches  and  dies  are  very  much  more 
simple  and  durable  than  those  for  the  same  work  on  the 
single-acting  press,  and  the  work  can  be  done  much  more 
rapidly.  Many  manufacturers  who  do  their  own  stamping 
work  purchase  the  single-acting  press,  because  of  lesser  first 
cost  over  the  double-acting  press.  This  is  not  the  most 
economical  method  in  the  long  run,  if  there  is  a  great  deal 
of  punching  woi'k  to  do  that  could  best  and  cheapest  be  done 
on  a  double-acting  press. 

I  shall  describe  a  punch  and  die  which  I  have  designed, 
which  does  the  work  of  a  double-acting  press  on  a  single- 
acting  one.  In  this  design,  I  have  employed  the  well  known 
toggle-joint.  The  work  of  this  punch  and  die  is  the  punch- 
ing and  forming  of  can  bottoms  from  heavy  stock.  There 
are  many  sizes  of  cans,  and  the  parts  of  the  punch  and  die 
are  Interchangeable  for  the  different  sizes.  When  the  puncli 
Is  in  the  up  position  (Fig.  1),  the  toggle-joints  are  In  line 
and  are  held  there  rigidly  by  means  of  two. springs.  The 
punch  holder  A  (I'^ig.  2)  is  attached  to  the  lower  joints  of 
the  toggles,  and  slides  up  and  down  on  the  forming  plunger  B. 
In  operation  tho  ininch  C  comes  down  on  the  stock  and  cuts 
out  tho  circular  blank  on  the  die  D.  Just  after  the  blank  is 
cut,  the  arms  E,  of  the  lower  joints,  strike  the  opening  wedge 


F  and  open  the  toggle-joints.  This  causes  the  punch  ('  to 
slide  up  on  the  plunger  B.  Then  the  plunger  B  continues 
downward  and  presses  the  blank  over  the  rounded  shoulder  a. 
There  Is  enough  clcaranco  between  the  plunger  and  the  inside 
of  the  forming  ring,  below  the  shoulder  a,  to  allow  for  the 
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Pig.  2,     Front  Vievr  and  Half-section,  and  Rear  View  of  Punch. 

thickness  of  the  metal.  After  the  plunger  pushes  the  formed 
can  bottom  through  the  forming  ring  at  b,  it  starts  on  the 
upward  stroke.  The  finished  can  bottom  is  stripped  off  the 
plunger  at  the  shoulder  b  in  the  die,  and  drops  into  a  box 
under  the  press.  After  the  arms  E  of  the  toggle  pass  above 
the  opening  wedge  F,  the  toggles  close  by  means  of  the 
springs. 

It  will   be   noticed  that  the  plunger  does  not  extend   flush 
with  the   bottom  of  the  punch  C  when  the  punch  is   in   the 


Pig.  3,     View  showing  tlu?  Down  Posai'[i  wi    lui,.  li 

up  position.  This  is  for  the  purpose  of  allowing  the  punch 
to  cut  the  blank  before  the  plunger  comes  into  action.  A 
feature  of  this  punch  is  that  the  toggle-joints  hold  the  punch 
holder  perfectly  rigid  until  the  blank  is  cut  and  the  toggles 
opened.  The  strain  does  not  come  on  the  bolls,  but  on  the 
curved  shoulders,  plainly  shown  in  the  Isometric  views  t  Fig. 
4).  If  the  strain  did  come  on  the  bolts,  there  would  be  n 
tendency  to  shear  them,  especially  when  cutting  heavy  stock. 
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and  they  would  soon  be  worn  enough  to  throw  the  whole 
punch  out  of  true.  In  this  design,  there  is  little  wear  on 
the  bolts.  Figs.  1  and  3  show  the  up  and  the  down  positions 
of  the  punch,  also  the  stripper  for  removing  the  scrap  stock 
from  the  punch  piece.  There  is  also  a  stop  shown  by  means 
of  which  the  holes  in  the  stock  are  spaced  as  near  together 
as  possible  in  order  to  save  metal. 

This  punch  will  work  as  fast  as  the  stock  can   be  fed  in. 
There  is  no  trouble  caused  by  bits  of  metal  getting  into  the 

die,  as  there  is  in  dies 
which  throw  the  finished 
work  up  to  be  brushed 
off  the  bolster  plate. 
There  is  no  stopping  of 
the  punch  to  allow  the 
finished  work  to  slide  off 
or  be  brushed  off  the 
bolster  plate,  as  is  the 
case  with  the  old  form  of 
punch  and  die.  The  open- 
ing wedge  F  (Fig.  2)  is 
bolted  to  the  bolster 
plate  G,  and  it  is  of  such 
a  height  as  to  open  the 
toggles  just  after  the 
blank  is  cut,  and  before  it 
is  formed.  The  rubbing 
I  surfaces  of  the  wedge 
and  opening  arms  are 
case-hardened  to  prevent 
wear.  The  curved  shoul- 
ders c  and  d  (Fig.  4)  are 
machined  out  accurately 
with  an  end  mill.  The 
punch  C  and  the  die  D  (Fig.  2)  are  made  of  tool  steel 
and  hardened.  The  die  Is  afterwards  ground.  The  cutting 
edge  of  the  die  is  waved  in  order  to  get  a  good  shearing 
effect  on  the  stock.  The  plunger  B  and  the  punch  piece  C  each 
have  a  shoulder.  These  pieces  are  screwed  firmly  in  their 
respective  holders.  There  is  also  a  headless  set-screw  in  each 
holder  to  prevent  any  possibility  of  the  piece  working  loose. 
When  it  is  desired  to  change  the  size  of  the  can  bottom,  the 
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Isometric  Vie-w  of  Toggle-joint 
and  Puncti  Holder. 
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Fig.  5.    Can  Bottoms  which  are  formed  by  the  Toggle-joint  Punch. 

only  parts  to  be  changed  are  the  plunger  B,  the  punch  piece  C. 
and  the  die  D.  The  plunger  and  the  punch  are  unscrewed 
with  a  spanner  wrench.  Three  different  sizes  of  the  can  bot- 
toms formed  with  these  punches  and  dies,  are  shown  in  Fig.  5. 

This  punch  and  die,  after  much  service,  has  been  found 
very  satisfactory,  and  has  given  very  little  trouble.  1  have 
designed  a  similar  punch  and  die  for  making  square  and 
rectangular  can  bottoms  which  has  also  given  satisfaction. 
Toggle-joint  punches  can  be  made  for  many  other  purposes, 
and  this  type  of  punch  is  a  time  and  money  saver  when 
used  on  single-acting  presses.  J.  E.  Washburn'. 

Cleveland,  O. 


SOME  GAS  ENGINE  TROUBLES. 

A  gas  engine  had  a  sparking  device  arranged  as  shown  in 
Fig.  1,  in  which  A  is  an  insulated  point  in  the  sparking  plug 
located  in  the  cylinder  head,  and  B  a  movable  point  also  in 
the  sparking  plug  but  not  insulated.  This  point  is  driven 
by  a  cam  on  the  engine,  making  and  breaking  the  current 
to  cause  the  spark.  C  is  a  spark  coil;  D  a  battery  of  four 
cells;  E  a  single-pole  double-throw  switch,  and  F  a  small 
dynamo  driven  through  a  friction  wheel  from  the  rim  of  the 
fly-wheel,  and  wired  up  to  the  other  parts  as  shown.  It  was 
customary  to  throw  the  switch  over  to  the  right  and  so  use 
the  battery  current  for  starting,  after  which  the  switch  was 


thrown  to  the  left,  and  the  current  taken  from  the  dynamo 
for  the  spark.  One  morning  all  efforts  to  start  the  engine 
failed,  until  it  was  discovered  that  when  the  spark  plug  was 
held  in  the  hands  it  would  emit  a  brilliant  spark,  but  if 
allowed  to  touch  any  part  of  the  engine,  a  very  feeble  one.  A 
further  Investigation   showed  that  one   of  the  brush   holders 
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Fig.  1.    Diagrammatical  View  of  the  Ignition  Apparatus. 

on  the  dynamo  was  grounded,  and  that  the  current  instead 
of  going  through  the  spark  coil  C,  took  tlie  easier  path  up  to 
the  dynamo  brush,  thence  to  the  frame  of  the  dynamo,  and 
then  through  the  gas  engine  frame  to  the  point  B  as  shown 
by  the  dotted  line  in  Fig.  2.  Hence  the  spark  was  very 
feeble.  When  the  wires  were  disconnected  from  the  dynamo 
brushes,  the  engine  was  started  without  difficulty.  After 
putting    fresh    insulation    on    the    dynamo    brush    holders,    a 
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Fig.  2.    Diagram  showing  by  the  Dotted  Line  how  the  Current  followed  the 
Path  of  Least  Resistance  when  tne  Dynamo  Brush  Tvas  grounded. 

change  was  made  in  the  wiring  by  substituting  a  double-pole 
switch  for  the  one  having  a  single  pole,  so  that  the  wiring 
diagram  now  corresponds  to  Fig.  3.  If  the  dynamo  should 
get  in  a  bad  condition,  it  would  have  no  effect  on  the  battery 
current  when  starting  the  engine,  since  both  lines  are  broken 
by  the  double-pole  switch.  The  discovery  that  the  spark 
behaved  differently  when  the  sparking  plug  was  in  its  place 
in  the  cylinder  than  when  it  was  held  in  the  hands,  was  purely 
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A  Change  in  the  Wiring  which  prevents  the  Short  Circuit 
illustrated  in  Fig    2. 


accidental,  and  the  designer  of  the  engine  came  in  for  a  good 
share  of  the  blame  for  not  arranging  things  so  that  the  spark 
could  be  inspected  under  normal  conditions.  The  dynamo 
is  now  wiped  off  clean  every  morning,  and  no  further  trouble 
has  been  experienced.  L.  K.  W. 


THE  GROWING  INEPPICIBNCY  OF  WORKMEN. 

In  the  December  Issue  of  Machinery  I  noticed  an  editorial. 
"The  Growing  Inefficiency  of  Workmen,"  and  I  can  say  that 
it  is  only  too  true;  but  what  is  the  cause  of  this  sad  con- 
dition to-day? 

When  the  writer  and  hundreds  of  others  of  the  old-time 
mechanics  learned  their  trades  twenty-five  or  thirty  years 
ago.  we  took  pride  in  doing  our  work,  even  if  it  was  only 
babbitting  a  journal  box.  The  proprietors  of  our  shops 
encouraged  us  in  doing  work  right.  What  are  the  circum- 
stances to-day?  To-day  it  is  quantity.  It  is  how  much  worl< 
can  you  turn  out?  Are  you  a  specialty  man?  To-day  the 
manufacturers  divide  their  work;  they  have  lathe  hands, 
planer   men,    milling    machine    men,   bench    hands,   and    floor 
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im  11  If  you  apply  for  a  Job  us  an  all-arouiul  man  llicy  look 
iipiMi  Null  as  a  curiosity.  In  llu'  ilays  when  we  Itarned  our 
Iiiuli's  there  were  no  sjieiialty  men;  they  were  either  all- 
aroiiiul  mechanics  or  handy  men.  A  mechanic  in  those  clays 
lOuUI  tit  locomotive  links,  run  a  bolt  cutter,  cut  anil  thread  a 
piece  of  pipe,  or  do  whatever  else  the  job  demanded  to  nialu" 
it  complete.  What  is  the  average  so-called  mechanic  to-day? 
is  he  ever  sent  out  to  take  charge  ot  a  big  erecting  job  or 
to  tit  up  a  complicated  piece  of  work?  Not  that  anyone 
knows  of! 

In  our  day  we  served  three,  and  sometimes  I'oiir,  years.  Our 
foreman  encouraged  us  not  only  to  think  but  to  put  our  ideas 
into  exeetitioii.  He  used  to  say:  "Study,  boys;  learn  why 
you  do  a  piece  of  work  this  way  or  that  way.  Never  take  any- 
thing for  granted  on  some  person's  say-so;  if  you  do  you 
only  become  a  machine,  you  will  never  become  any  better 
than  one.  and  you  will  always  be  treated  like  one."  Our 
old  foreman's  reasoning  holds  true  to-day.  I  sometimes 
think  that  the  average  man  who  passes  as  a  mechanic  to-day 
is  more  of  a  machine  than  a  human  being.  He  seemingly  has 
gotten  into  an  automatic  way  of  doing  thin.gs.  and  has  no  con- 
ception that  circumstances  alter  cases,  or  that  what  might 
prove  effective'  in  one  case  might  be  almost  disastrous  in 
another.  Who  is  to  blame?  In  the  first  place,  there  is  a 
demand  for  something  cheap  by  a  class  of  people  who  buy 
cheap  if  they  buy  at  all.  Then  there  is  a  class  that  manu- 
factures for  the  cheap  trade,  and  a  class  of  merchants  that 
buys  cheat)  goods  and  palms  them  off  on  unsuspecting  people 
for  first-class  articles. 

In  the  second  place,  the  unions  take  in  the  specialty  men, 
and  give  them  union  cards.  They  go  out  and  represent  them- 
selves to  be  mechanics,  whether  they  know  anything  or  not. 
They  come  into  competition  with  men  who  have  learned  their 
trades  and  who  are  mechanics.  The  average  manufacturer 
uses  the  cheap  specialty  man  to  hold  the  real  mechanic  cheat). 
■What  inducement  will  there  be  for  a  man  to  become  a  first- 
class  mechanic  until  manufacturers  hire  first-class  mechanics 
only,  and  establish  apprenticeship  systems  that  will  turn  out 
flrst-class  mechanics? 

Let  honest  manufacturers  and  mechanics  cooperate  to  put 
the  cheap  manufacturer,  the  dishonest  dealer  and  the  cheap 
mechanic  out  of  business,  or.  at  least,  to  put  them  into  a  recog- 
nized position  where  the  general  public  will  know  who  and 
what  they  are.  ,  Let  honesty  be  the  watchword  of  both  the 
manufacturer  and  the  mechanic,  and  let  them  be  satisfied  with 
fair  profits  and  fair  wages.  Let  us  leave  behind  us  the  pres- 
ent era  ot  bloated  dividends,  won  from  the  making  of  dis- 
honest goods — goods  in  which  cheap  materials,  poor  workman- 
ship, plenty  of  paint  and  the  buffing-wheel  create  a  mockery 
for  the  unwary  buyer. 

When  the  days  of  the  honest  manufacturer  and  honest 
workman  come — if  they  ever  do — we  will  have  mechanics  who 
are  all  that  the  name  implies,  but  not  until  then.  Now,  do 
not  think  that  I  believe  all  manufacturers  and  workmen  of 
the  present  time  are  dishonest;  far  from  it,  but  anyone  who 
has  kept  in  touch  with  the  manufacturing  conditions  knows 
that  In  the  mad  rush  for  wealth  they,  both  high  and  low, 
have  trampled  the  good  principles  of  our  forefathers  under 
foot  to  worship  at  the  shrine  of  Mammon.  E.  G. 


MILLING  FIXTURE  FOR  FINISHING  GEAR 
SEGMENTS. 

Some  years  ago  the  writer  met  with  a  job  requiring  the 
finishing  of  .500  gear  segments,  of  the  type  shown  in  Pig.  1. 
As  seen  from  the  cut,  these  segments  were  provided  with  an 
arm  longer  than  the  radius  of  the  gear  segment  itself,  which 
prevented  them  from  being  turned  in  a  lathe,  excepting  by 
working  the  lathe  Ijack  and  forth  by  hand.  As  this  method 
was  very  Inconvenient,  the  following  device  was  designed 
and  put  into  operation: 

A  iilain  milling  machine  was  selected  for  doing  the  work, 
as  it  would  be  comparatively  easy  to  mill  the  face  and  the 
sides  of  the  gear  segments  if  a  suitable  fixture  for  revolving 
the  work  were  jirovided.  '^rho  pinion  for  feeding  the  table  of 
tlie  milling  machine  was  disconnected  from  the  shaft.  Then 
a  bracket  li,  as  shown  in   Kig.  2,  was  made  and  bolted  to  the 


lalile.     This  bracket  was  provided  wiDi  a  iirojecting  lug,  which 

contained   a   set-screw   F.   for    I'acllitating   the   setting   of   the 

device  to  the  proper  position  on  the  table,  before  being  bolted 

down.     The   bracket   H   cairled   an  arbor   C   for   holding   the 

lilank  while  It  was  being  inillrd.     'I'lio  arlior  C,  witii  the  lilani;, 

was    driven    from    the 

pinion    D,    wliicli    was 

Iilaced   on   the  end   ot 

the  feed   shaft   of   the 

table,    which,    in    this 

liarticular  machine,       I  (    (^    1  (Oj 

came      through      the 

trame  of  the  machine,     ^    *  '^  u- ■'■ 

so  that  one  could  taii  a 

stud  for  the  gear  into 

it.    It  was,  however,  not  "''k^      Gear  segment. 

possible  to  use  a  gear  on  stud  C  as  large  as  would  be  requireJ 
to  mesh  with  the  gear  7),  on  account  of  interference  with  the 
supporting  arm  of  the  milling  machine,  and  therefore  the 
idler  E  was  placed  between  the  gear  I>  and  the  gear  on 
arbor  C. 

For  finishing  the  blank,  three  niiiling  cutters  were  used, 
one  face  and  two  side  or  straddle  milling  cutters,  and  the 
work  of  milling  the  face  and  the  sides  of  the  gear  segments 


i!ai-hlner\i,X.Y. 
Flgr.  2.    Attachment  for  Finishing  the  Gear  Segments  on  the  MUUngr  Machine. 

was  completed  in  one  cut.  The  device  worked  very  well,  and 
the  blanks  were  finished  at  a  fraction  of  the  time  which  had 
been   required   by   other   methods   previously   employed. 

W.  Alton. 


REMOVING  FINS  FROM  THE  PINS  OF  SPANNER 
WRENCHES. 

A  manufacturing  firm  had  received  a  large  number  of 
drop-forged  spanner  wrenches  of  the  type  shown  in  Fig.  1. 
the  pin  of  which  was  to  fit  in  a  5/16-inch  hole  in  a  packing-nut. 
The  wrenches,  it  was  found  on  inspection,  would  not  fit  the 
hole,  because  the  pins  had  a  fin  projecting  about  1/16  inch 
on  each  side  at  B.  The  only  remedy  for  this  fault  seemed  to 
be  to  file  and  fit  each  of  the  wrenches  to  a  5/16-inch  gage. 


MaehUiei-U,  H.  T. 


Pigs.  1  and  a.    Spanner  Wrench  and  Tool  for  Removing  Fins. 

The  job  w-as  given  to  me  to  do,  so  I  proceeded  to  file  and  fit 
a  number,  but  after  awhile  I  found  that  this  jirocess  was 
going  to  take  too  long,  and  cost  too  much,  so  after  some 
tliought  I  decided  upon  the  following  plan,  which  did  the 
job  in  about  one-tenth  of  I  lie  time  it  would  have  taken  by 
the  iirevious  method:  I  took  a  piece  of  %-inch'  tool  steel. 
0  inches  long,  and  drilled  a  .^/Ifi-lnch  hole  In  the  center  of 
one  end,  aliout  y,  inch  deeii;  then  I  filed  tlie  stock  to  a  bevel 
around  (lie  Iiole.  as  shown  in   I'Mg.   2.     Tlie  drilled  end  of  the 
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piece  was  then  hardened  in  the  same  manner  as  an  ordinary 
punch  or  die.  The  piece  was  then  fastened  perpendicular  to 
the  bench  in  a  strong,  heavy  vise,  and  was  ready  tor  service. 

The  process  of  removing  the  fins  was  performed  by  hold- 
ing the  wrench  so  that  its  pin  came  directly  over  the  5/16- 
inch  hole  in  the  tool  steel  rod.  Then  one  or  two  blows  with 
a  heavy  hammer  at  the  point  A,  Fig.  1,  removed  the  fins 
quickly,  so  that  all  the  wrenches  fitted  well,  and  the  work  was 
finished  nice  and  smooth.  A  little  oil  on  the  tip  of  the  wrench 
kept  the  stock  from  tearing.  Roy  B.  Demming. 

Geneva,  N.  Y. 


A  GOOD  BOX  TRUCK. 

For  convenience  in  handling  our  small  brass  fittings,  both 
before  and  after  machining,  they  are  put  into  small  wooden 
boxes  and  carried  wherever  wanted  by  means  of  a  small 
truck,  which  is  light,  and  easily  handled,  and  which  takes 
up  little  space  when  not  in  use. 

The  boxes  are  made  of  a  good  grade  of  one-inch  lumber, 
and  are  16  inches  long,  10  inches  wide  and  9  inches  deep, 
outside  measurement.  They  are  bound  with  heavy  strap 
iron,  making  them  very  serviceable  and  long-lived.  One  of 
these  boxes  is  shown  in  Fig.  1.    The  figures  on  the  end  denote 


Figs.  1,  2  and  3.    Box  Truck  for  Shop  Use. 

weight  of  box.  All  boxes  are  marked  this  way  tor  conveni- 
ence in  weighing,  and  their  weight  will  vary  from  six  to 
nine  pounds. 

The  truck  shown  in  Figs.  1,  2,  and  3  Is  made  in  the  fac- 
tory for  our  own  use  only.  The  frame  Is  made  of  seasoned 
oak,  bolted  together  with  %-inch  bolts.  The  center  piece  or 
handle  is  4  feet  long,  2  inches  wide,  and  IVi  inch  thick. 
The  side  pieces  are  3  feet  long.  Ho  inch  wide,  and  1  inch 
thick.  The  frame  is  12  inches  wide,  at  top  and  11  inches  at 
bottom.  The  bottom  of  the  frame  is  2%  inches  square,  and 
through  this  is  run  a  i^-inch  bolt  which  serves  as  an  axle 
for  the  wheels.  The  wheels  are  ordinary  cast  iron  wheels, 
1%  inch  wide  by  4  inches  diameter. 

The  iron  work  shown  on  the  trucks  is  all  hand-forged.  The 
hook  shown  fastened  to  the  center  piece  is  also  hand-forged, 
and  is  so  made  that  it  will  lie  back  against  the  frame  as 
shown  in  Fig.  2,  and  when  the  truck  nose  is  shoved  under 
a  box,  a  quick  jerk  causes  the  hook  to  drop  into  position 
shown  in  Fig.  1. 

Holes  are  drilled  through  the  center  brace  at  various 
heights  so  that  the  hook  may  be  placed  in  proper  position 
for  different  sized  boxes.  A  small  cotter  pin  Is  used  to  keep 
the  hook  in  whatever  hole  it  is  placed. 

Reference  to  Fig.  1  will  show  that  when  the  hook  is  in 
position  to  hold  a  box,  there  is  a  projection  pointing  to  the 
rear  so  placed  that  the  hook  can  be  lifted  out  of  the  box  with 
the  foot.  With  very  little  practice,  boys  learn  to  handle 
boxes  full  of  brass  fittings  quickly  and  easily  without  touch- 
ing a  hand  to  them.  Ethan  Vtat.t., 

Decatur,  111. 


RIGHT- ANGLE  PO"WER  HEAD  FOR  DRILLING 
AND  REAMING  HOLES. 

The  accompanying  cut  illustrates  a  right-angle  power  head' 
which  is  used  principally  for  drilling  and  reaming  holes  in 
locations  where  it  Is  impossible  to  use  the  regular  tools. 
Especially  is  the  tool  found  very  valuable  where  traction 
engines,  locomotives,  or  cars  are  being  repaired.  It  is  often 
found  that  the  pneumatic  drill,  or  the  electric  drill,  are  too- 

I 


Right-angle  Power  Head. 

large  to  be  use4.  because  of  the  lack  of  room,  and  the  only 
tool  that  can  be  used  is  a  ratchet.  This  power  head  requires 
less  room  than  the  ratchet.  The  drill  or  reamer  fits  into 
one  end  of  the  square  socket  F,  and  a  small  feed  screw  in  the 
other.  This  socket  is  formed  in  a  steel  sleeve,  which  is  keyed 
to  the  spur  gear  E.  having  26  teeth,  5  pitch,  and  1%-inch  face. 
The  spur  gear  E  is  driven  by  the  steel  pinion  D,  having  14 
teeth.  On  the  same  shaft  with  the  pinion  D,  the  steel  bevel 
gear  C  is  fastened.  This  gear  has  36  teeth,  6  pitch,  and 
1%-inch  face.  The  main  driving  pinion  B  is  made  of  hard 
brass,  and  it  has  12  teeth.  This  pinion  is  keyed  to  the  stub 
shaft  G,  which  is  attached  to  a  flexible  driving  shaft.  The 
shaft  G  can.  of  course,  be  driven  in  other  ways  if  more  con- 
venient. The  head  frame  A  is  made  of  cast  iron,  and  each 
bearing  is  bushed  with  bronze.  I  believe  that  most  shops 
will  find  this  power  head  to  be  a  valuable  tool. 
Denver.  Col.  T.  B.  Burxite. 


GRADUATING  ON  THE  PLANER. 

While  the  planer  might  not  be  considered  the  tool  best 
adapted  for  graduating,  I  will  describe  a  case  in  which  I 
found  it  both  accurate  and  quick.  I  had  a  number  of  drawn 
steel  bars,  from  4  to  12  inches  long,  to  be  graduated  in  sixths 
of  an  inch,  as  shpwn  in  the  sketch.  No  miller  was  available, 
and  the  job  was   marked  "rush."     The   IS-inch  planer  had  a 


steel  Bar  -which  was  graduated  on  the  Planer. 

double  threaded  cross  feed  screw  with  a  l/S-inch  lead,  and 
was  driven  through  a  32-tooth  ratchet  wheel,  so  I  set  the  feed 
to  move  16  teeth  at  a  time,  which  gave  me  a  movement  of 
1/6  inch  for  every  stroke.  Putting  the  vise  on  the  planer, 
and  grinding  a  V-polnt  tool,  completed  the  preliminary 
arrangements.    The  bars  were  then  put  in  the  vise.    The  tool 
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was  stt  to  the  proper  depth  and  brought  to  the  end  of  the 
work,  after  which  It  was  only  noeossary  to  throw  In  the  feed 
pawl  and  start  the  machine.  The  scales  were  cut  at  the  rate 
of  r>  inches  per  minute,  which  is  very  good  time  for  an  odd 
job.  It  was,  of  course,  necessary  to  lift  the  tool  on  the 
return  stroke.  Do.nai.d  A.  Hampson. 

Mlddletown.  N.  Y. 


INDICATING  FINISHED  SURFACES-RECORD- 
ING CHANGES  ON  DRAWINGS. 

The  article  by  C.  T.  In  the  July,  1907,  issue  of  Maouineky, 
entitled  Indicating  Finished  Surfaces,  reminds  me  of  a  some- 
what similar  system  of  finishing  marks  which,  to  my  mind, 
is  simpler  and  fully  as  effective  as  the  system  mentioned  by 
C.  T.,  and  which  has  also  been  in  use  for  several  years.  In 
this  system  the  various  classes  of  finish  are  designated  by 
number,  as  follows: 

Finish  No.  1  requires  surfaces  to  be  extremely  smooth  and 
accurate  within  a  tolerance  of  ±  0.0005  inch. 
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Pig.  1,    System  of  Indicatingr  Finished  Surfaces,  applied  to  a  Drawing. 

Finish  No.  2  requires  surfaces  to  be  very  smooth  and  accu- 
rate within  a  tolerance  of  ±  0.001  inch. 

Finish  No.  3  requires  surfaces  to  be  smooth  and  accurate 
within  a  tolerance  of  ±  0.003  inch. 

Finish  No.  4  requires  surfaces  to  be  accurate  within  a  tol- 
erance of  ±  0.005  inch. 

Finish  No.  5  requires  surfaces  to  be  rough  machined  or 
filed  to  within  a  tolerance  of  ±  0.025  inch. 

Finish  No.  S  requires  that  castings  or  forgings  be  cleaned 
of  all  sand,  scale,  risers,  fins,  etc.;   and  that  no  thickness  of 
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Fig.  2.    Method  of  Recording  Changes  on  a  Drawing. 

metal  when  ready  to  assemble  shall  differ  from  drawing  di- 
mensions morn  than   ±  5  per  cent. 

All  allowance  for  fit  is  to  be  made  on  the  female  parts. 
Male  parts  are  to  be  made  to  the  standard  size. 

With  the  above  system,  used  on  drawings  as  Indicated  In 
Pig.  1,  work  can  be  laid  out  to  any  degree  of  accuracy  re- 
quired and  the  workman   readily  knows  between  what  limits 


of  accuracy  he  must  make  any  dimension.  In  cases  where 
tlie  piece  can  be  made  satisfaelorily  with  one  grade  of  finish 
all  over,  a  note  may  be  added  lo  the  name,  etc.,  of  the  piecp 
on  the  drawing  to  that  effect.  I'\)r  example,  the  specification: 
Washer — I'Mnish  No.  4,  attached  to  the  drawing  of  a  washer 
would  indicate  that  no  dimension  need  be  worked  closer 
than  ±  0.005  inch  to  the  specified  sizes. 

The  recording  of  changes  or  revisions  made  on  drawings  of 
any  kind  is  of  the  greatest  importance,  and  Fig.  2  illustrates 
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cAjxn^tcd  ■h,^7m.  o.4-94'^  0.498* 


S/gr/7ed,  C.a.^. 


Pig.  3.    Card  System  with  Complete  Record  of  all  Revisions. 

a  very  satisfactory  method  of  recording  changes  on  a  draw- 
ing. The  columns  headed  Revisions  show  the  location  on 
the  drawing  of  dimensions  revised  and  also  the  date  when 
the  revisions  were  made.  The  small  figure  at  the  right  of 
the  letter  of  revision  in  the  column  indicates  how  many  places 
on  the  drawing  the  revision  affects.  For  instance,  the  revi- 
sion A^  affects  the  drawing  in  three  places,  while  B  affects 
It  in  only  one  place,  as  shown.  It  is  a  matter  of  opinion  as 
to  how  to  remove  the  old  dimension  and  place  the  new 
dimension  in  its  place,  but,  personally,  I  very  much  prefer 
that  the  old  dimension  be  merely  crossed  out  and  the  new 
dimension  be  shown  above  it,  as  in  Fig.  2. 

It  is  advisable,  on  account  of  its  simplicity  and  the  possi- 
bility for  ready  reference,  that  a  separate  file  of  revision 
records  for  each  type  of  machine  being  manufactured  be 
kept.  A  card  system,  of  some  such  form  as  shown  in  Fig.  3, 
is  preferred  by  the  writer,  because  its  flexibility  allows  for 
sufficient  expansion  to  cover  all  details  concerning  any  re- 
vision that  may  be  made  in  any  drawing.  The  cards  in  the 
revision  file  are  indexed  by  the  drawing  numbers,  and  are 
arranged  in  their  several  indexed  spaces  in  the  alphabetical 
order  in  which  the  revisions  were  made.  By  the  above 
method  a  complete  record  of  all  changes,  on  any  piece,  shown 
on  any  drawing  and  belonging  to  any  machine,  can  be  kept 
in  compact  form  and  in  condition  for  immediate  reference  at 
any  time.  w.   E.  C. 


FORMULAS  FOR  MILLING  END  MILLS  AND 
CLUTCHES. 

In  the  following  the  writer  has  shown  tlie  method  by  which 
a  formula  is  arrived  at  for  the  correct  setting  of  the  index 
head  of  a  milling  machine  for  milling  the  teeth  on  the  ends  of 
end  mills,  on  the  sides  of  side  or  straddle  milling  cutters,  etc. 
A  formula  is  also  deduced  for  the  setting  of  the  index  head 
when  milling  the  teeth  of  clutches. 

Referring  first  to  the  question  of  end  nulls,  let  it  be 
assumed  thafthe  number  of  teeth,  and  the  angle  of  the  angu- 
lar cutter  with  which  the  teeth  are  to  be  milled  are  given. 
The  angle  sought  is  the  one  to  which  to  set  the  index  head  of 
the  milling  machine.  In  Fig.  1  the  problem  Is  shown  dla- 
grammatically,  the  cutter  angle  ABB,  and  the  number  of 
teeth,  »,  being  given,  while  the  angle  to  which  the  index  head 
is  to  be  set  (which  Is  to  be  determined)  is  BEC.  In  order  to 
simplify  the  calculations,  assume  the  radius  of  the  end  mill 
to  equal  1.  Evidently,  the  length  of  the  radius  has  no  influ- 
ence on  the  final  result,  or  on  our  formula,  anyway.  The 
angle  BCM  represents  the  angle  of  one  tooth  of  the  end  mill. 
Now.  produce  CM  to  A  and  draw  .IB.  The  line  CE  represents 
the  bottom  of  the  tooth,  and  the  plane  in  wliiiii  the  angle  of 
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the  cutter  for  milling  the  teeth  must  be  measured.  Is  at  right 
angles  to  CE,  or  in  the  plane  BD  (lower  view  of  Fig.  1). 
We  can  now  arrive  at  the  following  equation: 

360  deg. 

Angle  ACB  = 

n 
360  deg.  AB 

tan =  tan  ACB  ;= 

n  BC 

But  BC  =:  radius  of  end  mill  :=  1,  and  consequentl.v 

360  deg. 


tan- 


-AB 


(1) 


The   triangle   ABD.   shown   at   the   right   in   Fig.   1,   is  in   a 


tIachinertt.S.T, 


Pig.  1.    Dariving  Formula  for  setting    Fig.  2.    Deriving  Formula  for  setting 
Head  for  cutting  End  Mills.  Head  for  cutting  Clutches. 

plane  perpendicular  to  the  bottom  CE  of  the  tooth,  the  angle 
ADB  being  the  cutter  angle,  as  mentioned.     Then 

360  deg. 


BB  =  AB  X  cot  AVB  =  tan  - 


X  cot  ADB         (2) 


n 


The  line  BD,  however,  also  lies  in  the  plane  containing  the 
right  triangle  CDB.    We  have,  therefore, 

BD 


cos  CBD  =  - 


(3) 


BC 


But  BC  =  radius  of  end  mill  =  1,  and  consequently,  from 
(2)  and   (3): 

360  deg. 

cos  CBD  =  BD  =  tan X  cot  ADB  (4) 

n 

The  angle  CBD  equals  the  angle  BEC,  or  the  angle  to  which 
to  set  the  index  head;  therefore, 

360  deg. 

cos  BEC  =  tan X  cot  ADB,  or,  expressed  in  words: 

n 

The  cosine  of  the  angle  to  which  to  set  the  index  head 
eguwls  the  tangent  of  the  tooth  angle  multiplied  by  the  cotan- 
gent of  the  angle  of  the  cutter  hy  -which  the  teeth  are  cut. 

[This  formula,  expressed  in  words,  was  contributed  by  Mr. 
George  Porter  to  Machinery,  April,  1904.  but  the  derivation 
was  not  given  in  Mr.  Porter's  article.  For  table  see  Ma- 
CHisERY  Data  Sheet,  May,  1904. — Editor.] 

Clutches,  in  order  to  fit  into  one  another,  must  have  the 
bottom  and  top  of  the  teeth  Inclined  at  corresponding  angles, 
as  shown  by  lines  KG  and  KI  in  Fig.  2.  Assume  that  the 
number  of  teeth  n  and  the  cutter  angle  LDF  are  given,  and 
that  the  radius  HG  =  1.  The  angle  LffG  =  360  degrees  di- 
vided by  the  number  of  teeth.  Draw  LF  through  L  perpen- 
dicular to  OO.  The  line  EI  represents  the  bottom  of  the 
tooth.  Produce  EI  to  0.  The  plane  in  which  the  angle  of  the 
cutter  for  milling  the  teeth  must  be  measured,  is  perpendicu- 
lar to  01.  Assume,  therefore,  that  the  angle  is  measured  in 
a    plane    FD    (see    lower    view    of   Fig.    2).     Angle    LHG    = 

360  deg. 


360  deg 


LF  =  sin  LHG  X  HL  =  sin 


The  triangle  LFD.  shown  at  the  right  in  Fig.  2,  is  in  a 
plane  perpendicular  to  the  bottom  EI  of  the  tooth,  or  per- 
pendicular to   01,   the  angle  LDF  being  the  cutter  angle,  as 


mentioned.     Then   FD  =  LF  X  cot  LDF  =  sin 


360  deg. 


X   cot 


LDF. 

But  FD  also  lies  in  the  plane  containing  the  right  triangle 
ODF.     Therefore, 

860  deg. 

HF  =  cos  LHF  X  HL  =  cos 


0H-. 


0F=  OH  +  cos 
cos  OFD 


360  deg. 

7) 


1  +  cos  - 
FD 


360  deg. 


1  +  cos  ■ 


360  deg. 


360  deg. 

sin X  cot  cutter  angle 

n 

360  deg. 

1  +  cos 

n 
The  angle  OFD  equals  the  augle  OIG.  or   the  angle  to  set 
the    index    head.     Therefore    the   previous    formula    expressed 

TABLE    OF   ANGLES   TO    WHICH  TO  SET  HEAD-STOCK  OF  MILLING  MA- 
CHINE WHEN  CUTTING  CLUTCHES  WITH  ANGULAR  CUTTERS. 

The  cosine  of  the  angle  to 
which  the  milling  machine 
index  head  is  set,  equals  the 
sine  of  the  tooth  angle  multi- 
plied by  the  cotangent  of  the 

cutter  angle,  divided   by  the 

3ia^Mnery,x.T.  cosinc  of  the  tooth  angle  plus  1 . 


o-S 

Angle  of  Cutter. 

Angle  of  Cutter. 

it^ 

60° 

T0° 

80° 

6° 

rc» 

8C° 

5 

82°  12' 
84°  9' 

18 
19 

84°  9' 
84°  30' 

86°  19' 
86°  31' 

88°  13' 

6 

77°  52' 

88°  19' 

7 

73°  50' 

79°  54' 

85°  10' 

20 

84°  46' 

86°  43' 

88°  24' 

8 

76°  10' 

81°  20' 

85°  48' 

31 

85°  1' 

86°  51' 

88°  29' 

9 

77°  52' 

82°  23' 

86°  19' 

22 

85°  13' 

87° 

88°  33' 

10 

79°  12' 

83°  13' 

86°  43' 

23 

85°  37' 

87°  8' 

88°  37' 

11 

80°  14' 

83°  54' 

87°  4' 

34 

85°  38' 

87°  15' 

88°  40- 

13 

81°  6' 

84°  24' 

87°  18' 

25 

-85°  49' 

87°  32' 

88°  43' 

13 

81°  49' 

84°  51' 

87°  30' 

26 

85°  59' 

87°  28' 

88°  46' 

14 

82°  26' 

85°  12' 

87°  42' 

27 

86°  8' 

87°  34' 

88°  50' 

15 

82°  57' 

85°  34' 

87°  51' 

28 

86°  16' 

87°  39' 

88°  52' 

16 

83°  24' 

85°  51' 

87°  59' 

29 

86°  34' 

87°  44' 

88°  54' 

17 

83°  48' 

86°  6' 

88°  7' 

30 

86°  31' 

87°  48' 

88°  56' 

in  words,  reads:  The  cosine  of  the  angle  to  which  to  set 
the  index  head,  when  cutting  clutches,  eguals  the  sine  of  the 
tooth  angle  multiplied  by  the  cotangent  of  the  cutter  angle, 
all  divided  by  the  cosine  of  the  tooth  angle  plus  1. 

The  accompanying  table  gives  the  angles  for  setting  the 
index  head  when  cutting  clutches,  figured  from  the  formula 
given.  Irving  Banwei.l. 

Belvidere,  111. 


TO  CALCULATE  THE  SIDE  OF  AN  INSCRIBED 
POLYGON. 

Sometimes  we  do  not  have  our  tables  handy,  and  in  such  a 
case  it  is  advantageous  to  know  how  to  construct  one,  or  to 
calculate  a  quantity  for  ourselves.  Take,  for  instance,  the 
length  of  the  side  of  an  inscribed  polygon  of  any  number  of 
sides,  which  Increases  in  geometrical  proportion  by  two,  as  In 
the  series  4,  8,  16,  32,  64,  etc.  To  solve  this  problem  we  can 
start  with  the  fact  that  when  the  radius  is  unity,  the  side  of 
the  inscribed  square  will  be  V2  =  1.4142.  Then  the  values  of 
the  other  terms  of  the  series  will  be  as  follows: 
4  =  V  2  =  1-4142 


8=\/3-n/3  =  \/3-  1.4142  =  ^  0.5858  =  0.7654 

16  =  V  2  -  v/  3  +  \/ 3  =  V  3  -  VS  +  1.4143  = 

\/  2  -  V  0143  =  V  2  -  1.8477  =  y/ 0.1523  =  0.3902 
and  so  on,  the  signs  always  commencing  with  minus  and  then 
alternating  with  minus  and  plus.  Robert  Grimshaw. 

Hanover,  Germany. 
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IMITATIONS  OP  AMERICAN  MACHINE  TOOLS. 

The  fomplete  and  pulnstakinu  iiiiltalioiis  ot  Ameilian  nia- 
i-hlneiy,  which  a  luinilicr  of  German  flrius  aro  now  engaged 
in  nianiil'aclMring,  Is  a  matter  which  must  sooner  or  later 
be  considered  us  a  factor  having  more  or  less  effect  on  the 
extent  ot  American  foreign  trade.  It  has  fallen  to  the  lot 
of  the  writer  to  bo  in  a  i)ositlon  where  this  practice  is 
under  iiis  constant  and  direct  oliservation.  and  he  believes  ■ 
the  time  has  come  when  a  word  must  be  uttered  for  the 
benefit,  or  at  least,  information,  of  the  people  wlio  liave 
spent  time,  study  and  money  in  perfecting  and  i>alenting 
their  ideas.  Not  only  is  the  manufacturer  concerned  in  this 
subject,  but  the  firms  that  handle  American  machinery 
abroad  stand  to  lose  considerable,  should  there  be  found  no 
method  of  checking  this  piracy. 

Almost  invariably,  before  a  new  machine  can  be  success- 
fully sold  in  Europe,  there  must  be  considerable  sums  of 
money  spent  in  advertising  and  demonstrating,  and,  as  only 
a  short  time  elapses  before  one  or  more  of  these  "Nachah- 
men"  firms  has  the  matter  under  consideration,  it  generally 
happens  that  about  the  time  the  American  machine  is  meet- 
ing the  approval  it  deserves,  there  is  quietly  insinuated  on 
the  market,  a  "made  in  Germany"  article,  which,  as  far  as 
appearance  is  concerned,  might  have  been  the  issue  of  the 
same  parentage.  However,  some  small  amount  of  comfort 
can  be  derived  from  a  consideration  of  the   results. 

In  one  case  in  which  I  was  personally  interested,  an 
American  automatic  was  purchased  by  a  Berlin  firm,  and  a 
German  imitation  was  installed  beside  it  on  the  same  work. 
The  German  machine  had  the  advantage  of  national  preju- 
dice, but  I  was  proud  to  find  that  the  weekly  output  was 
15  per  cent  in  favor  of  the  American  article.  The  fault  in 
this  case  was  with  the  spindle,  which  was  not  properly 
scraped   in.  and  in   consequence  heated  frequently. 

A  friend  of  mine  was  once  traveling  through  China.  He 
had  a  pair  of  duck  trousers  which  had  seen  service  in  the 
Philippines,  and  he  decided  to  order  a  more  presentable 
pair  to  wear  when  returning  home.  So  he  took  them  to  a 
Chinese  tailor  and  gave  him  orders  to  make  another  pair 
exactly  like  the  sample.  He  received  them  in  due  time,  and 
the  practical  example  of  the  Chinaman's  ability  to  malve  a 
perfect  copy  of  a  given  article,  as  demonstrated  by  the  work 
done  on  those  duck  trousers,  left  an  impression  which  noth- 
ing could  remove.  John  Lee  had  faithfully  reproduced 
every  detail,  the  most  striking  of  which  was  a  fair-sized 
hole,  which  in  the  case  of  both  the  original  and  the  copy 
could  only  be  hidden  when  the  wearer  assumed  a  position 
of  rest. 

So  also  is  the  case  here,  but  I  believe  the  idea  in  so  faith- 
fully copying  every  detail  and  not  adding  any  improvements 
is  because  of  the  danger  they  incur  of  making  something 
which  will  not  run. 

An  acquaintance  of  mine  here,  a  Pennsylvania  Dutch- 
man, owner  of  a  small  shop,  was  once  in  need  of  a  grind- 
ing machine.  He  was  visited  by  one  of  these  "plagiarists" 
and  received  an  offer  of  a  "made  in  Germany"  grinder  at  a 
few  dollars  reduction  in  price.  A  superficial  inspection  of 
the  machine  convinced  my  friend  that  it  was  made  in  the 
image  of  a  well-known  American  design,  but  a  point  he 
almost  immediately  noticed  was  that  while  one  center  was 
ground  to  a  60  degree  angle  the  other  was  finished  at  a 
much  blunter  angle. 

This  startled  my  friend  and  he  pointed  out  the  difference. 
The  maker  answered,  "Yes,  but  that  is  nothing  to  complain 
about.  Why  should  a  little  difference  in  angle  be  of  any 
account?  The  machine  is  the  same  as  your  American 
grinder."  "Yes,"  answered  my  friend,  "but  if  you  have  ex- 
ercised the  same  judgment  in  copying  the  machine  as  you 
have  in  the  centers  (which  is  of  the  most  vital  import- 
ance), I  guess  I'll  look  somewhere  else  for  a  grinder.  I 
wouldn't  take  your  machine  as  a  gift.  " 

A  striking  case  of  so-called  improvements  was  in  evidence 
at  the  Automobile  Show  recently  held  in  Berlin.  A  firm 
whose  business  is  almost  exclusively  the  copying  of  the 
well-known  Cleveland  automatic,  had  a  machine  on  exhibi- 
tion  made  after   the   design   of  the  new   3-hole  automatic   re- 


cently brought  out  in  Cleveland.  Now,  as  is  well  known, 
(he  feature  of  the  regular  Cleveland  automatic  is  the  dlfter- 
enlial    feed    through   adjustable    cams   and    fricllon    dislis. 

The  3-hole  machine  is  a  special  machine  designed  with  a 
view  to  cheapness,  positive  feed  and  speed,  and  adaptjiliility 
for  a  great  range  of  work.  This  German  concern  copied  the 
construction  of  the  machine  made  necessary  because  of  the 
changed  feed-,  and  then  in  addition  put  in  the  friction  feed, 
etc.  The  result  is  a  hybrid  that  is  neither  ornamental  nor 
useful.  The  feed  is  neither  regular  nor  jjositive,  as  was 
demonstrated  by  the  trouble  they  had  in  attempting  to  use 
a  geometric  die  head.  On  account  of  the  trouble  they  had 
in  keeping  the  feed  regular,  the  die  would  sometimes  open 
too  soon  and  at  other  times  not  at  all.  However,  the 
natural  desire  to  save  a  few  dollars  which  actuates  most 
buyers  of  machinery,  often  prevents  the  sale  of  the  original 
article,  and  for  this  reason  the  writer  believes  something 
should  be  done  by  American  manufacturers,  if  possible,  to 
correct  the  evil.  David  R.   Millington. 

Berlin,  Germany. 


MICROMETER  ATTACHMENT  FOR  READING 
TEN-THOUSANDTHS. 

The  accompanying  half-tone  illustration  shows  an  attach- 
ment for  micrometers  which  I  designed  and  made  for  reading 
in  tenths  of  thousandths.  With  very  little  fitting  it  is  in- 
terchangeable for  1,  2  or  3-inch  B.  &  S.  micrometers.  The 
idea  is  simple,  as  can  be  seen  by  the  illustration.  The  diam- 
eter of  the  thimble  was  increased  3  to  1  by  a  disk  which  Is 
graduated   with    250    lines    instead    of    25,   making   each    line 


Micrometer  with  Attachment. 

represent  0.0001  inch  instead  of  0.001  inch.  A  piece  of  steel 
was  then  turned  up  and  bored  and  cut  away  so  as  to  form  the 
index  blade  and  a  shell  to  clasp  the  micrometer  frame,  the 
whole  thing  being  made  in  one  piece.  The  thimble  disk  be- 
ing just  a  good  wringing  fit,  it  can  be  easily  adjusted  0  to  0. 
The  attachment  can  be  removed  when  fine  measuting  is  not 
required.'  P.  L.  L.  Yorgensen. 

Harlford.  Conn. 


METHOD  OF  TRUING  UP  OILSTONES. 

There  seem  to  be  a  great  many  mechanics  who  do  not  know 
how  to  true  up  their  oilstones.  Every  now  and  then  you  will 
see  a  man  spoil  a  good  stone  by  trying  to  grind  it  true  on  the 
emery  wheel,  which  usually  cracks  the  stone  into  several 
pieces,  or  checks  it  with  fine  cracks  which  sometimes  are 
almost  invisible  to  the  naked  eye.  My  method  of  truing  up 
an  oilstone  may  not  be  new  to  all.  but  I  know  from  expe- 
rience that  there  are  many  who  do  not  know  about  it.  Take 
a  piece  of  planed  cast  iron,  and  cover  the  machined  surface 
with  loose  emery  mixed  with  water.  Then  place  the  oilstone 
upon  this  surface  and  grind  it  true.  This  can  be  quickly  done 
if  water  is  used  with  the  emery,  as  water  is  much  better 
than  oil  for  this  purpose.  I  have  trued  up  many  kinds  of 
stones  in  this  manner,  from  a  coarse  India  oilstone,  to  a  fine 
Swaty  razor-hone.  Stones  with  special  shapes  may  be  formed 
by  i)laning  a  groove  of  the  desired  shape  into  a  cast  iron 
block,  and  then  drawing  the  stone  back  and  forth  through 
this  groove,  using  emery  and  water  as  before.  Those  who 
try  this  method  of  truing  up  an  oilstone  will  find  the  results 
satisfactory,  and  stones  which  are  mucli  worn  and  useless,  can 
be  made  almost  as  good  as  new.  .1.  .1.  Voei.ckek. 

Decatur,  III. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL,  IDEAS  FOR  THE  SHOP. 

Oontributions  of  kinks,  devices  and  methods  of  doing  work  are   solicited  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  ^vhen  necessary. 

DESCRIBING  A  CIRCLE  ABOUND  A  DRILLED  HOLE. 

Occasionally  It  Is  required  to  describe  a  circle  about  a  small 
drilled  hole,  the  method  in  vo.?ue  being  to  do  this  with 
dividers  and  a  ball  center.  In  the  absence  of  the  latter,  the 
dividers  can  be  used  by  putting  a  sharp  prick  punch  mark 
in  a  buckshot,  inserting  one  leg  of  the  dividers  firmly  in  this 
mark,  and  proceeding  as  usual.  Donald  A.  Hampson. 

Middletown,  N.  Y. 


A  TIME-SAVING  DRAFTING  KINK. 

A  great  saving  in  time,  which  even  well  systematized  draft- 
ing rooms  seem  to  overlook,  can  be  effected  by  putting  one  or 
two  tracers  to  work  cutting  up  a  quantity  of  standard  sizes 
of  tracing  cloth,  drawing  the  border  lines  around  them,  stamp- 
ing them  with  the  standard  marking,  simply  leaving  out  the 
name  of  the  piece,  date,  and  draftsman's  Initials,  which,  of 
course,  are  filled  in  when  the  tracing  is  made.  This  saves 
every  man  going  and  cutting  up  a  piece  of  tracing  cloth  each 
time  he  is  to  make  a  tracing.  It  makes  it  very  convenient  for 
the  tracers  as  they  can  get  the  size  sheet  they  want,  tack  it 
down,  and  trace  in  the  drawing  right  away,  without  bother- 
ing with  cutting  to  size,  measuring  the  outline,  and  putting 
on  the  bordei-s  and  title  stamp.  This  plan  also  saves  a  lot 
of  waste  of  tracing  cloth.  F.  L.  Engel. 

New  Britain,  Conn. 


MICROMETER  STOP  FOR  THE  LATHE. 

The  micrometer  stop  shown  herewith  is  used  on  the  engine 

lathe  for  obtaining  accurate  movements  of  the  lathe  carrriage. 

It   consists   of   a   micrometer   head,   which   can    be   purchased 

from    any    micrometer    manufacturer,    and    a    machine    steel 
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body  which  is  bored  to  fit  the  micrometer  head.  This  tool  is 
clamped  on  the  front  way  of  the  lathe  bed,  and  when  the  jaw 
of  the  micrometer  is  against  the  lathe  carrriage,  it  can  easily 
be  adjusted  to  the  thousandth  of  an  inch.  Of  course,  care 
should  be  taken  not  to  bump  the  carriage  against  the  microm- 
eter. J.  L.  Marshall. 
Dayton,  O. 


TURNING  AND  THREADING  NEEDLE  POINTS  FOR 
CARBURETERS. 
The  accompanying  cut  shows  a  little  kink  which  saved  time 
and   trouble    in   the   shop   where    I   am    employed.     We   were 
turning  and  threading  needle  points  for  large  engine   carbu- 
reters.   These  were  made  from  brass  rods  5/16  inch  in  diame- 
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ter,  by  4%  inches  long.  The  rod  was  first  held  in  a  small 
chuck  and  beveled  on  one  end.  It  was  then  pulled  out  a  little 
over  4%  inches,  and  we  were  then  ready  for  turning  and 
threading  the  piece.  In  order  to  be  able  to  get  a  support  for 
the  pointed  end,  we  drilled  a  center  hole  in  the  tail-stock  cen- 
ter of  the  lathe,"  and  placed  the  rod  with  its  60-degree  beveled 


end  in  the  tail  center,  as  shown  in  the  cut.     By  this  means  it 
was  possible  for  us  to  turn  and  thread  the  needle  points  with- 
out much  trouble.  J.  D.  Coe. 
Lansing,  Mich. 


BABBITT  RIVETING  BLOCK. 
Some  time  ago  one  of  the  boys  told  me  he  was  tired  hunting 
up  new  pieces  of  babbitt  or  lead  to  rivet  on,  so  I  fixed  up  a 
"wrinkle"  that  helped  him  out  finely.  I  asked  the  pattern- 
maker to  make  a  pattern  for  a  little  box,  as  shown  in  the 
accompanying  cut,  and  from  It  got  a  half  dozen  castings.  The 
lug  on  the  bottom  makes  it  convenient  to  hold  in  the  vise.   The 
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hollow  top  is  poured  full  of  babbitt  (or  lead),  thus  forming 
a  soft  anvil  that  lasts  much  longer  than  a  plain  piece  of  bab- 
bitt, as  it  is  supported  on  all  sides  by  hard  metal  which  pre- 
vents the  mushroom  effect.  When  the  babbitt  gets  so  bat- 
tered up  that  it  cannot  be  used  longer,  we  hold  the  block  in 
the  flame  a  few  moments  until  it  melts,  and  then  pour  the 
babbitt  over  again.  The  scheme  saves  time  and  babbitt,  i.  e., 
money.  C.  H.  Ramset. 

Paterson,  N,  J. 


.  BLOCK  FOR  HOLDING  TAPS  AND  TAP  DRILLS. 
The  accompanying  cut  shows  a  block  which  has  proved 
very  handy  in  our  shop.  It  is  intended  for  holding  the  three 
taps  in  the  set,  one  tap  drill,  one  full  size  diameter  drill,  one 
counterbore,  one  counter-sink,  and  a  tap  wrench.  By  having 
the  tool-room  provided  with  blocks  such  as  these,  when  a  man 
wants  taps  and  drills  or  counterbores  for  a  certain  job,  he 
simply  asks  for  block  number  so  and  so,  and  he  receives  then 
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the  block  with  all  the  accompanying  tools.  There  is  a  great 
deal  of  time  saved  as  compared  with  such  systems  where  the 
man  first  has  to  ask  for  the  taps,  and  then  for  the  tap  drill, 
and  finally  for  the  counterbore  and  counter-sink.  Such  meth- 
ods in  a  shop  tool-room  ought  to  be  considered  obsolete.  Tools 
belonging  together  should  be  kept  together,  and  the  best  way 
for  doing  this  is  undoubtedly  by  using  some  kind  of  a  block 
similar  to  that  shown  in  the  cut.  F.  Ratteic. 

Brighton,  Mass. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


THE  GRIDLBY  MULTIPLE  SPINDLE  AUTO- 
MATIC SCREW  MACHINE. 

The  following  paragraphs  and  the  accompanying  engrav- 
ings describe  and  Illustrate  a  new  multiple  spindle  automatic 
screw  machine,  the  invention  of  Mr.  G.  O.  Gridley;  it  is  built 
li.v  the  Windsor  Machine  Co.,  of  Windsor,  Vt.,  maker  of  the 
tlridley  automatic  turret  lathe. 

In  the  principle  of  its  action  (see  Fig.  4),  this  tool  follows 
the  same  plan  as  other  commercially  successful  machines 
of  its  type.  It  is  provided  with  an  indexing  head,  carrying  a 
number  of  revolving  spindles.  Each  of  these  has  a  chuck  and 
feeding  collet  for  holding  and  handling  the  stock,  of  which 
there  are  as  many  bars  as  there  are  spindles — in  this  case, 
four.  A  tool-slide  is  provided,  with  a  place  for  a  fool  opposite 
each  work  spindle,  with  means  for  feeding  the  tools  simul- 
taneously toward  the  head.  Cross-feeding  tool-holders  for 
forming  and  cutting  off  are  also  provided,  operating  on  the  bar 
whose  spindle  is  in  position  opposite  it  at  the  time.  The 
spindle  head  is  indexed  periodically  to  bring  each  bar  of 
stock  in  turn  opposite  each  of  the  tools  in  the  tool-holder, 
and  in  iiosition  to  be  formed  and  cut  off  as  well,  these  oper- 


feediiiK  the  tools,  is  obtained  from  spindle-driving  pulley  fi, 
tlirough  a  double  worm  reduction  and  the  quick  change  gear 
mechanism  in  the  gear  box.  For  the  rapid  movements,  con- 
stant speed  pulley  O  is  connected  by  a  friction  clutch  with 
the  wornishaft  ./,  by  which  the  cam-shaft  F  is  revolved. 
When  this  is  done,  the  worm-shaft  runs  ahead  of  the  slow 
movement  given  it  by  its  connection  witli  the  spindle,  a  ratchet 
mechanism  being  lu-ovided  for  this  jjurposo.  The  throwing  in 
of  this  fast  motion  is  effected  by  clutch  lever  K,  operated  by 
adjustable  dogs  on  disk  L.  By  adjusting  these  dogs,  the 
rapid  and  feeding  movements  of  the  cam-shaft  may  be  made 
to  occupy  their  proper  respective  portions  of  the  complete 
cycle. 

The  longitudinal  feed  cam  M  acts  on  a  roll  at  the  rear  of 
the  tool-slide.  Three  cam-plates  are  furnished,  having  a  2-,  4- 
and  6-inch  throw,  respectively,  of  which  the  proper  one  for 
the  length  of  the  work  in  any  given  case  is  used.  This  cam, 
of  course,  advances  all  the  tools  on  the  slide  simultaneously. 
This  movement  is  positive  for  both  advance  and  return,  no 
springs  being  used. 

The  forming  and  cutting-off  tools  are  mounted  on  pivoted 
holders,  which  are  rocked  toward  and  away  from  the   work 


PlgB.  1  and  2.    Front  and  Rear  Views  of  the  Gridley  Multiple  Spindle  Automatic  Screw  Machine. 


ations  all  taking  place  simultaneously  on  different  bars  of 
stock.  Thus  a  completed  piece  of  work — turned,  threaded, 
formed  and  cut  off — is  produced  for  each  indexing  of  the  spin- 
dle head. 

The  time  required  to  complete  a  piece  of  work  is  the  time 
required  for  the  longest  operation,  plus  the  time  consumed  In 
the  so-called  "idle"  movements.  Sometimes,  as  in  the  turn- 
ing operation  in  Fig.  4,  a  long  operation  may  be  split  in 
two,  thus  materially  increasing  the  output  per  day.  All  the 
other  operations,  except  the  longest,  are.  of  course,  working 
at  less  than  the  maximum  feed  of  which  they  are  capable, 
so  that  conditions  are   favorable  to  good  worlc. 

Mechanism  by  which  the  Machine  is  Operated. 

The  mechanism  used  to  accomplish  these  various  movements 
win  be  best  understood  by  referring  to  the  rear  view  of  the 
machine.  Fig.  2,  in  connection  with  Fig.  1. 

The  revolving  head  has  a  stem  or  shank  solid  with  it,  on 
which  is  mounted  the  "turret"  or  tool  slide.  This  latter  is 
guided  in  alignment  with  the  work  spindles  by  a  fork  having 
a  carefully  fitted  bearing  on  the  tie-piece  D. 

Driving  pulley  E  is  keyed  to  a  shaft  which  passes  through 
the  hollow  shank  to  the  rear  of  the  head,  where  It  carries 
a  gear  meshing  with  the  driving  gears  of  the  spindles,  which 
are  thus  rotated  continuously  in  the  same  direction,  without 
provision  for  stopping  or  reversing.     (See  also  Fig.  5.) 

The  various  movements  of  the  machine  are  all  controlled  by 
a  cam-shaft  F,  at  the  rear  of  the  machine.  This  cam-shaft 
may  be  driven  at  either  of  two  speeds.     One  of  tliem,  that  for 


by  positively  acting  face-cams  on  either  side  of  disk  A'.  Cut- 
ting-off tool-holder  0  also  carries  the  stock-stop,  which  is  pre- 
sented to  the  work  spindle  opposite  it  just  before  feeding  com- 
mences, after  the  preceding  piece  has  been  cut  off. 

Indexing  arm  P  is  the  next  member  on  cam-shaft  F.  This 
carries  a  cam  which  withdraws  the  revolving  head  lock  bolt 
Q.  It  also  carries  a  roll  which  engages  slots  in  the  inner 
face  of  the  revolving  head,  the  combination  working  on  the 
plan  of  the  Geneva  stop  motion,  which  is  the  standard  mech- 
anism for  indexing  heavy  parts  with  a  maximum  of  rapidity 
and  a  minimum  of  shock. 

Last  in  order,  at  the  outer  end  of  the  shaft,  come  the  cams 
for  operating  the  rod  feed  and  chucks.  These  cams  are 
mounted  on  drum  R.  The  stock  is  fed  forward  by  the  usual 
feed  tube  and  gripping  collet,  operated  by  a  weight  to  give 
the  required  rapidity  of  action.  The  feeding  movement  for 
each  spindle  takes  place  when  it  is  in  the  lower  rear  position. 

The  threading  tool,  tap  or  die,  is  mounted  on  spindle  X, 
opposite  the  upper  rear  position  of  the  work  spindle.  Spindle 
X  is  connected  with  the  main  driving  shaft  by  either  of  gears 
y  or  /.  depending  on  the  position  of  the  clutch  between  them. 
In  beginning  the  threading  operation,  gear  y  Is  clutched  to 
spindle  X,  which  is  thus  revolved  at  a  slightly  slower  speed 
than  the  work.  The  threading  tool  is  then  pressed  against 
the  work  by  a  cam,  and  the  threading  proceeds  at  a  suitable 
surface  speed.  When  the  proper  length  has  been  thrended,  a 
trip  is  released  which  throws  the  clutch  to  engage  gear  /., 
which  drives  the  tap  or  die  faster  than  the  work,  thus  screw- 
ing It  off. 
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Cycle  of  Operations. 

The  writer  saw  fhe  machine  in  operatiou.  nialuns;  tlie  hex- 
head  cap  screw  shown  at  e  in  Fig.  4.  The  making  of  this 
screw  will  be  readily  understood,  with  the  preceding  descrip- 
tion of  the  mechanism  in  mind. 

We  will  follow  the  movements  of  one  of  the  four  bars  of 
stock,  starting  with  it  In  the  front  lower  position,  fed  to 
length,  as  shown  at  o.  When  the  tool-slide  is  fed  forward,  the 
tool  opposite  this  position  (a  turner  similar  to  that  shown 
in  Fig.  7)  takes  the  cut  at  the  end  of  the  tar  as  shown  at  6, 


Fig.  3.    Detail  View  of  Spindle  Head  and  Tool-slide. 

while  the  forming  tool  necks  the  stock.  At  the  completion 
of  this  cut  the  quick  movement  of  the  cam-shaft  is  thrown  in, 
drawing  back  the  tool,  revolving  the  head,  and  bringing  the 
tools  up  again.  The  bar  of  stock  we  are  following  is  now 
In  the  front  upper  position  where  a  second  tool  completes  the 
turning  operation,  as  shown  at  c.  Dividing  the  turning  into 
two  operations  increases  the  output,  as  previousl.v  explained. 
The  head  is  now  again  indexed,  and  this  spindle  is  brought 
opposite  the  threading  die.  which  is  slowly  threaded  on  to  the 
proper  length  by  the  mechanism  previously  described,  and  then 
threaded  off  again,  without  requiring  the  reversal  of  the  spin- 
dle.    The    work,   now   in   the   condition   shown   at   d,   is  next 
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Fig.  4.    Cycle  of  Operations  on  Hexagon  Head  Cap  Screv?. 

brought  down  to  the  lower  rear  position,  where  it  is  cut  off 
as  shown  at  e.  Immediately  after  it  is  severed  from  the  bar, 
the  cut-off  tool  recedes,  bringing  the  stop  into  line,  and  the 
stock  Is  fed  forward  to  it  while  the  other  tools  are  being  with- 
drawn from  the  bars  on  which  they  have  been  operating. 

The  Central  Theme  of  this  Design. 
From   the   preceding   description,   it  will   be   seen    that  the 
mechanism  of  this  machine  is  simple,  ingenious  and  effective, 
and   therefore   worthy   of   study.     The   chief   interest   in   the 


design,  however,  centers  about  a  definite  constructive  prin- 
ciple, which  is  the  foundation  en  which  the  tool  is  built.  This 
idea  can  be  best  understood  by  referring  to  Fig.  5,  which 
shows  the  machine  partly  disassembled. 

The  prime  difficulty  in  practically  applying  the  multiple 
spindle  scheme,  is  that  of  indefinitely  preserving  the  align- 
ment of  the  spindles  with  the  tools.  Fine  workmanship  may 
have  established  correct  conditions  at  the  start,  but  a  little 
wear  throws  the  parts  out  of  line,  and  it  is  practically  impos- 
sible to  provide  adjustments  which  will  return  them  again  to 
their  proper  place. 

The  reason  for  the  existence  of  this  particular  multiple 
spindle  automatic  screw  machine  is  seen  in  the  construction 
of  the  head,  shown  disassembled  on  the  floor  in  Fig.  5.  It 
will  be  seen  that  this  is  a  rigid  casting,  solid  with  the  shank 
which  carries  the  tool-slide.  This  shank  has  a  bearing  in 
the  frame  at  the  right.  This  is  different  from  the  usual 
construction,  in  which  the  comparatively  short  length  of  a 
large  diameter  head  is  depended  on  to  preserve  the  alignment. 
It  will  be  easily  seen  that  a  considerable  wear  of  the  bearing 
surface  would  have  to  take  place  before  the  head  could  "wob- 
ble" out  of  line,  guided  in  parallelism  as  it  is  by  the  long 
shank. 

Besides  this,  the  tool-slide  is  mounted  directly  on  the  shank 
and  moves  with  it,  should  the  head  get  out  of  line.     This  is 


Pig.  5. 


The  Machine  Partially  Disassembled,  shownng  the  General 
Scheme  of  the  Design. 


not  the  case  with  the  usual  construction,  in  which  the  head 
and  the  slide  are  separately  supported  by  •  the  base  of  the 
machine,  each  free  to  wear  out  of  line  or  be  mis-adjusted, 
without  reference  to  the  other.  The  value  of  this  arrangement 
*ill  be  at  once  appreciated. 

Preserving-  the  Alignment. 
Another  radical  step  has  been  taken  by  Mr.  Gridley  to  pre- 
serve the  alignment  of  the  spindles  with  the  tool-slide  as 
long  as  possible.  This  will  be  best  understood  by  referring 
to  Fig.  6,  w'hich  shows  an  axial  section  through  the  head  and 
one  of  the  spindles.  It  will  be  seen  that  spindle  T  revolves 
in  a  bushing  U  of  "Lumen"  metal — -solid  and  absolutely  unad- 
justable.  This  is  directly  opposed  to  common  practice,  which 
provides  elaborate  adjustable  boxes  for  the  work  spindles, 
with  means  for  taking  up  the  wear  as  fast  as  it  occurs.  The 
plan  in  this  machine  is  to  give  the  spindle  a  bearing  of 
unusual  area,  in  the  best  metal  obtainable,  with  a  fit  as 
nearly  perfect  to  begin  with  a,s  the  expert  machinist  can  pro- 
duce. With  the  low  pressure  per  square  inch  to  which  such 
a  bearing  is  subjected,  and  with  the  high-grade  materials  used, 
the  expectation  is  that  long  continued  use  will  be  required  to 
show  anything  more  than  negligible  wear.  The  contention 
is,  that  where  adjustments  are  furnished,  adjustments  will  be 
required,  for  the  parts  will  be  continually  getting  oiit  of  their 
proper  position,  by  working  loose  or  by  being  tampered  with 
by  ignorant  operators.  We  are  believers  in  the  correctness 
of  this  idea  of  carefully  fitted,  non-adjustable  bearing  of  great 
area,  and  recommend  it  to  the  consideration  of  machine 
designers  in  cases  like  this,  where  the  unit  pressure  can  be 
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bioiiglit  very  low.  Incidt-nlally.  tlip  construction  of  the 
Miaclilne  Is  greatly  siniiililU  il.  IhouKli  Hils  Is  not  the  purpose 
of  the  design. 

If  the  time  ever  conu  s  llmt  the  spindle  wears  loose,  the 
old  bushing  U  Is  removed  and  a  new  one  inserted — a  simple 
and  satisfactory  way  of  keeping  the  machine  In  good  condi- 
tion. There  are  two  or  three  other  points  that  may  be  men- 
tioned In  connoftion  with  this  matter  of  permanency  of 
alignment.  The  same  i)lan  of  non-adjustability,  careful  flt- 
tlns  and  large  bearins  area  has  been  followed  in  the  case  of 
the  bearing  of  the  tool-slide  on  the  shank  of  the  sjilndle  head, 
and  the  advantages  of  the  construction  apply  here  with  equal 
force.  Note  also  that  the  spindles  are  driven  by  gears  V  (see 
Fig.  6)  flush  with  the  end  of  the  bearing,  so  that  the  lateral 
thrust  is  not  multiplied  by  a  lever  action,  as  is  the  case  when 
they  are  located  at  a  considerable  distance  from  the  bearing. 
Being  gear  driven,  the  lateral  thrust  is,  of  course,  less,  any- 
way, than  would  be  the  case  with  belt-driven  spindles. 

.  It  will  be  seen  that  the  form  of  tool-slide  used  is  an  impor- 
tant factor  in  the  matter  of  preserving  the  alignment.  In 
the  first  place,  the  tools  do  not  overhang  at  all — see  the  turn- 
ing tool  In  Fig.  7,  for  Instance.  Besides  this,  the  surface  by 
which  the  slide  Is  guided  (the  bearing  of  the  fork  on  tie-piece 
D)  is  of  a  much  greater  diameter  than  the  circle  which  con- 
tains the  axes  of  the  tool  spindles,  so  that  even  if  there  were 
looseness  here,  it  would  be  diminished  instead  of  multiplied 
at  the  tool  point.  In  the  same  way,  the  locking  of  the  spindle 
head  takes  place  on  a  large  diameter. 

The  form  of  tool-slide  used  (identical  with  that  of  the  Grid- 
ley  single  spindle  turret  lathe)  has  also  the  advantage  of 
allowing  the  use  of  multiple  tools  at  the  same  station  to  take 
cuts  on  different  diameters,  for  instance,  or  to  turn  and  drill 
simultaneously. 

Points  of  Interest  in  the  Mechanism. 

Referring  to  the  description  of  the  mechanism,  it  will  be 
remembered  that  the  rapid  movement  of  the  cam-shaft  Is 
driven  from  a  constant  speed  pulley,  while  the  feeding  move- 
ment Is  derived  from  the  pulley  which  drives  the  spindles. 
This  is  as  it  should  be.  The  rapid  movements  invariably  take 
place  at  the  fastest  speed  possible,  it  the  speed  of  pulley  G 
is  properly  selected;   and  since  the  feeding  movement  is  con- 
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Fig.  6.    Axial  Section  through  Spindle  Head  and  Spindle. 

nected  with  the  spindle,  a  given  combination  of  gearing  gives 
a  definite  feed  in  turns  per  Inch,  no  matter  what  the  speed  of 
the  spindle.  This  condition  is  the  same  as  in  the  case  of 
the  lathe,  and  is  the  proper  arrangement  for  any  turning 
machine. 

In  the  five  months  or  more  during  which  this  machine  has 
been  in  use,  the  value  of  the  quick  change  mechanism  for  the 
feed  has  been  steadily  impressing  itself  on  the  minds  of  those 
who  have  used  it.  The  machine  may  be  set  up  with  the  tools 
properly  adjusted  for  the  work,  without  reference  to  the  feeds; 
then,  when  the  machine  is  started,  the  operator  begins  with 
a  fine  feed,  gradually  increasing  it  until  the  thickest  chip  is 
reached  that  the  tool  will  stand.  If  a  hard  lot  of  steel  is  met 
with,  the  feed  Is  lowered;  if  the  tool  appears  to  be  taking  it 
easy,  the  feed  is  Increased.  These  adjustments  would  seldom 
be  made  if  it  were  necessary  each  lime  to  stop  the  machine 
and  alter  a  set  of  change  gears. 


As  pieviously  noted,  there  are  three  cams  fuiiiishod  tor  the 
tool-slide  movement,  giving  2,  4  and  G  Inches  of  travel  respec- 
tivily.  There  are  two  handles  on  the  feed  box.  When  the 
lower  one  of  these  Is  set  in  that  one  of  its  three  positions 
which  is  marked  to  agree  with  the  cam  which  Is  being  used, 
the  adjustment  of  the  upper  handle  will  give  a  certain  defi- 
nite range  of  feeds,  viz.:  75,  100,  125,  150,  175  and  200  turns 
per  inch.  Other  feeds  can,  of  course,  be  obtained  by  using 
other  combinations  of  handle  position.  These  handles  operate 
two  shifting  idler  and  gear  cone  mechanisms,  arranged  in 
series. 

The  threading  nieclianism  is  an  attiactive  one.  This  opera- 
tion is  made  entirely  Independent  of  the  others,  by  the  way 


Fig.  7.    Type  of  Turning  Tool  Used. 

in  which  the  die  or  tap  is  made  to  thread  on  or  off  by  chang- 
ing its  feed  relatively  to  that  of  the  work,  which  remains 
unaltered.  Left-handed  tools  are  not  required  for  turning  and 
drilling  operations,  and  the  die  has  been  threaded  off  by  the 
time  the  other  operations  are  completed,  It  not  being  neces- 
sary to  wait  for  the  return  motion  of  the  tool-slide  to  accom- 
plish this. 

Rigidity  and  Simplicity. 

It  will  be  seen  that  the  central  idea  of  the  design  of  the 
head  and  tool-slide  has  resulted  in  a  very  rigid  construction 
of  the  frame  of  the  machine.  (See  Fig.  5.)  The  frame  is  all 
one  piece,  tied  together  at  the  top,  so  that  all  the  stiain  of 
the  feeding  pressure  is  taken  care  of  practically  in  simple 
tension,  no  bending  action  taking  place.  Above  all,  it  should 
be  noted,  in  this  particular,  that  the  bearing  surfaces  are  free 
from  cramping  strains,  the  action  of  the  feed-cam  M,  directly 
in  back  of  the  tool-slide,  being  an  important  item  in  this 
respect. 

In  the  details  of  its  mechanism,  also,  the  machine  has  a 
noticeable  simplicity  and  ruggedness.  This  is  best  seen  in 
the  rear  view.  Fig.  2.  The  members  of  the  operating  mech- 
anism are  strong,  .simple  and  few.  There  is  nothing  to  get  out 
of  order,  and  everything  is  in  sight.  Strange  to  say,  there  are 
actually  fewer  parts  in  the  tool  than  in  one  of  the  builders' 
single  spindle  machines. 

The  machine  described  above  will  take  stock  up  to  1%  inch 
in  diameter,  and  will  turn  up  to  6  Inches  In  length.  It  weighs 
about  4,500  pounds. 


MOTOR  DRIVE   MECHANISMS   FOR  LE  BLOND 
LATHES  AND  MILLING  MACHINES. 

We  show  herewith  a  series  of  ten  halt-tone  and  line  engrav- 
ings. Illustrating  the  solution  of  the  motor  drive  problem  for 
lathes  and  milling  machines,  arrived  at  by  the  R.  K.  Le  Blond 
Machine  Tool  Co.,  460.5  Eastern  Ave.,  Cincinnati.  Ohio.  These 
figures  are  particularly  valuable  as  illustrating  a  consistent 
and  systematic  serit-s  of  five  designs,  following  the  same  gen- 
eral principles,  but  modified  to  suit  the  particular  conditions 
under  which  they  are  used. 

General  Features  of  the  Motor  Drive  Problem. 

It  is  perhaps  not  necessary  to  say  much  about  the  com- 
parative advantages  of  motor  versus  belt  drive  in  connection 
with  this  line  of  machines,  except  as  the  general  excellence 
of  the  design  in  this  case  enhances  the  points  in  which  the 
motor  drive  appears  to  an  advantage  over  its  competitor.  A 
greater  number  of  speeds  for  a  given  range  is  obtainable  with 
either  the  constant  speed  or  variable  speed  motor  drives  than 
Is  ordinarily  obtained  by  the  cone  pulley  and  back  gear 
method.     The  advantage  of  this  Is  evident.     If  It  Is  not  poa- 
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sible  to  run  the  work  within  12  or  20  per  cent  ot  the  speed 
at  which  the  chip  ought  to  be  taken,  it  is  evident  that  there 
is  a  waste  of  that  amount  constantly  going  on  as  long  as  the 
machine  is  in  operation.  There  are  also  the  well  understood 
advantages  ot  greater  ilexibility  in  arrangement  of  the  ma- 
chinery owing  to  the  absence  of  line-shafts  and  counter-shafts; 
avoidance  of  transmission  losses  due  to  improperly  designed 
and  cared  for  belt  and  shaft  transmissions;   and  avoidance  of 
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Fig.  1.    Variable  Speed  Motor  with  Double  Back  Geared  20-lnch  Lathe. 

the  expense  of  running  the  whole  system  of  shafts  and  belts 
for  the  sake  of  a  comparatively  few  tools  during  slack  times 
or  long  overtime  work. 

There  are  a  number  of  factors  entering  into  the  design  ot 
motor  drives  for  machine  tools.  There  is,  first  of  all,  the  ques- 
tion of  the  electrical  system  used — whether  direct  current 
single  voltage,  direct  current  multiple  voltage,  cr  alternating 
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Fig.  2.    Diagram  of  tie  Drive  of  the  Lathe  shown  in  Fig.  1. 

current.  With  this  matter,  however,  the  machine  tool  de- 
signer has  nothing  to  do,  except  as  the  system  adopted  re- 
quires the  use  ot  a  constant  speed  or  multiple  speed  motor. 
The  arrangement  of  the  gearing  is  vitally  dependent  on  this 
question,  as  many  more  mechanical  speed  changes  will  have 
to  be  provided  in  the  first  case  than  in  the  second.  Besides 
these  electrical  considerations,  there  are  others  which  relate  to 
the  handiness,  durability  and  efficiency  of  the  mechanism.  It 
should    have   as    few    i)arts   as    possible,    consistent    with    the 


number  of  speeds  it  is  desirable  to  furnish;  changes  should' 
be  quickly  made  without  stopping  the  motor;  the  motion 
should  be  positive,  and  the  parts  should  be  strong  and  durable. 
In  cases  where  a  lot  of  mechanical  changes  are  to  be  provided' 
for,  it  is  also  an  advantage  to  be  able  to  change  from  one 
speed  to  another  without  going  through  all  the  intermediate 
steps.     In  other  words,  the  control  should  be  "selective." 

Since  provision  is  made  in  the  Le  Blond  lathe  for  thread- 
ing without  reversing  the  spindle,  no  mechanical  device  for 
this  is  necessary.  On  the  rare  occasions  when  it  might  be 
necessary  to  run  the  spindle  backward,  the  motor  may  be  re- 
versed, if  electrical  provisions  are  made  for  this.  This  simpli- 
fies the  d  sign  greatly.  , 

Lathe  Driving  Mechanism  for  Variable  Speed  Motor. 
The  problem  evidently  divides  itself  into  two  sections^ 
those  of  providing  mechanisms  for  variable  speed,  and  con- 
stant speed  motors,  respectively.  We  will  first  consider  the 
case  of  the  variable  speed  motor.  For  lathes,  the  speed  ratio 
should  be  from  40  to  1  up,  depending  on  the  size,  if  the  lathe 
is  to  be  used  for  the  ordinary  wide  range  of  work.  The  most 
useful  and  satisfactory  range  of  speed  obtainable  in  variable 
speed  motors  is  seldom  much  over  3%  to  1;  so  for  small  and 
medium-sized  lathes  it  is  evidently  necessary  to  provide  three 
mechanically-obtained   speeds,   each   about  three   and   one-half 


Fig.  3.    Variable  Speed  Motor  for  24-inch  Lathe  requiring  Greater  Speed 
Range  than  in  the  Case  of  Pig.  1. 

times  as  rapid  as  its  predecessor.  This  is  done  in  the  case 
of  the  20-inch  lathe  shown  in  Fig.  1.  by  the  driving  mechanism 
shown  diagrammatically  in  Fig.  2.  The  motor  is  mounted  on 
a  casing  D,  which  surrounds  the  head-stock,  and  is  bolted 
to  it  on  each  side.  It  is  so  arranged  that  practically  no 
change  has  to  be  made  in  the  head-stock  from  the  form  used 
for  the  ordinary  cone-driven  machine.  It  is  only  necessary 
to  finish  off  the  pads  to  which  this  casing  is  bolted.  The 
back  gear  shaft  and  supports  and  other  mechanism  are  un- 
changed, the  back  gear  being  shown  below  the  spindle  in  Fig. 
2  merely  for  clearness.  In  arranging  casing  D  for  different 
makes  of  motors,  the  upper  part  to  which  the  motor  is  bolted 
may  be  readily  changed  to  suit,  or  an  adapter  may  be  used 
here  to  connect  the  motor  with  the  casing,  as  shown  later  in 
Fig.  4.  No  other  alteration  is  necessary  to  fit  the  device  to 
motors  of  different  makes. 

On  the  expended  shaft  of  the  motor  is  carried  a  driving 
pinion  A,  which  is  clutched  to  the  armature  shaft  or  released 
from  it  at  will,  by  a  clutch  mechanism  contained  with  it.  op- 
erated by  the  lever  shown  in  Fig.  1.  This  clutch,  though 
compact,  is  very  powerful,  and  is  self-adjusting.  It  may  be 
used  for  stopping  the  machine  independently  of  the  motor, 
serving  the  purpose  of  a  belt  shifter.     Pinion  A  meshes  with 
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a  rawhide  Intormediate  gear  (',  cnrrled  by  a  stud  lield  in  cas- 
ing 1>.  ('  drives  a  lar^e  gear  H  which  Is  a  part  of  a  sleeve 
running  loosely  on  the  spindle,  attachable  to  It  at  will  tlirough 
the  main  spindle  driving  gear  and  the  usual  lock  bolt.     This 


i)lachiH€ry,N.  Y, 


Fig.  4.    Dia^am  of  the  Drive  shown  in  Fig.  3.  showing  how  the  Pour 
Mechanical  Changes  are  obtained. 

gives  the  highest  speed.  Two  slower  speeds  are  obtained 
through  gears  F  and  G,  the  former  Integral  with  the  sleeve 
and  the  latter  keyed  to  It.  These  mesh  with  gears  H  and  J 
on  the  back  gear  quill,  to  which  either  one  may  be  clutched 
by   the   vertical   lever   shown  at  the   front  of  the   head-stock. 


of  the  back  gear  quill,  meshes  with  the  main  spindle  gear 
as  usual.  Three  speeds  are  thus  jirovlded  for,  one  direct 
from  K  when  tho  bolt  lock  is  engaged,  anil  the  other  two 
througii  gears  For  G  when  the  baek  gears  are  useil. 

It  will  be  seen  that  the  mechanism  Is  unusually  simple, 
requires  a  minimum  alteration  from  the  old  stylo  belt  and 
cone  arrangiment,  and  has  the  required  llexlbillty  In  the  mat- 
ter of  adapting  itself  to  motors  of  various  makes  and  sizes. 

In  Fig.  3  is  shown  a  larger  lathe,  the  24-inch  size  in  this 
case.  In  which  the  ratio  of  40  to  1  is  too  small  to  cover  the 
range  of  speeds  desired.  Pour  changes,  each  in  about  the 
ratio  of  3.2  to  1  with  its  predecessor,  have  to  be  provided  for 
In  this  case,  giving  a  total  range  of  90  to  1  In  the  sp((ds,  when 
a  3  to  1  variation  is  used  for  the  motor. 

The  arrangement  of  the  gearing  will  be  understood  by  re- 
ferring to  Pig.  4.  In  this  instance  the  motor  is  not  directly 
mounted  on  the  gear  casing  A,  there  being  an  adapting  plate  B 
between  them  whose  lower  surface  fits  the  casing,  and  whose 
upper  surface  and  thickness  are  altered  to  agree  with  the  re- 
quirements of  the  motor.  The  driving  pinion  C  is  keyed  di- 
rectly to  the  motor  shaft,   since  provision  is  made  elsewhere 


Fig.  6.    Variable  Speed  Motor  Drive  for  Milling  Machine. 

This  lever  shifts  collar  K,  which  opernfcs  a  doulile  friction  of 
the  well-known  form  used  on  the  builders'  double-feed  lathe 
and  millers.  'I'liis  design  of  clutch  is  simiile,  durable,  strong 
and   compact,   and    is   self-ad,1iis(in,!;:.     Pinion   M.   at  the  right 
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Pig.  6.    Diagram  of  the  Arrangement  shown  in  Pig.  5.    Compare  with  Fig.  2. 

in  the  mechanism  for  disconnecting  the  drive  without  stop- 
ping the  motor.  Pinion  C  meshes  with  intermediate  rawhide 
gear  D  as  in  the  previous  case,  which  in  turn  drives  gear  E. 
which  is  keyed  to  an  intermediate  shaft  F,  journaled  at  either 
end  of  thi  gear  casing  above  the  spindle. 

The  way  in  which  the  four  speeds  are  obtained  is  readily 
seen.  Sleeve  Ij  may  be  connected  directly  to  the  spindle  by 
engaging  the  lock  bolt  In  spindle  gear  P  with  the  flange  at- 
tached to  the  sleeve.  When  so  connected,  two  speeds  are 
available  by  shifting  the  horizontal  clutch  lever  shown  In  Pig. 
3,  which  engages  either  G  or  H  with  shaft  F  as  may  be  de- 
sired. When  sleeve  L  is  free  of  spindle  gear  P  and  the  back 
gearing  is  thrown  in  through  M.  A',  O  and  P,  there  are  two 
more  speeds  available,  depending  on  whether  G  or  /f  is 
clutched  to  shaft  F.  This  gives  four  speeds  In  all.  When  the 
clutch  lever  Is  set  on  the  central  position,  the  motor  Is  discon- 
nected from  the  spindle.  One  advantage  of  this  combination 
of  double  friction  clutch  and  variable  speed  motor,  is  the  fact 
that  a  total  speed  range  of  9  to  1  can  be  obtained  in  40  grada- 
tions, without  stopping  the  lathe  or  shifting  any  positively 
acting  connection. 

Adapting  the  Miller  to  Variable  Speed  Motor  Drive. 

The  problem  of  driving  the  milling  machine  from  ;i  variable 
speed  motor  Is  essentially  the  same  as  for  the  lathe.    The  only 
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changes  in  the  conditions  of  the  problem  are  those  introduced 
by  the  interference  of  the  over-hanging  arm,  whjch  prevents 
the  use  of  direct  gearing  between  the  motor  and  the  spindle. 
The  design  adopted,  shown  in  Figs.  5  and  6.  should  be  com- 
pared with  Figs.  1  and  2,  the  schemes  being  identical  in 
every  way.  The  change  consists  in  connecting  the  motor 
spindle  pinion  A  with  the  spindle  sleeve  gear  E  hy  a  Morse 
chain  instead  of  by  an  intermediate  gear,  otherwise  the 
mechanism  is  the  same.  Similar  reference  letters  refer  to 
similar  parts  in  Figs.  2  and  6.  A  casing  D  is  fastened  over 
the  milling  machine  column  in  about  the  same  way  as  It  is 
for  the  lathe,  very  little  change  having  to  be  made  from  the 
belt-driven  arrangement.  In  the  instance  shown,  an  adapter 
is  used  between  this  casing  and  the  motor.  The  back  gear 
and  motor  pinion  clutch  lever  are  clearly  shown  in  Fig.  5. 

Lathe  Drivinir  Mechanism  for  Constant  Speed  Motors. 
For  the  constant  speed  motor  a  much  greater  number  of 
mechanical  changes  has  to  be  provided  than  in  the  previous 
cases.  The  arrangement  adopted  for  lathes  by  the  builders 
is  that  shown  in  Figs.  7  and  8.  The  motor  used  in  this  par- 
ticular  case    is   of   the   alternating   current   type,   though   the 
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Fig,  7.    Lathe  driven  by  Constant  Speed  Motor,  with  Eigrhteen  Mechanical 
Speed  Changes. 

mechanical  arrangements  would  be  the  same  of  course  with  a 
direct  current  constant  speed  machine.  The  motor  pinion  A 
is  connected  to  gear  C  on  shaft  D  by  an  intei-mediate  rawhide 
gear  B  (see  Fig.  8).  Either  one  of  pinions  E  and  F  may  be 
clutched  to  shaft  D  as  required,  so  that  sleeve  G,  which  runs 
loosely  in  the  spindle,  may  be  driven  at  either  of  two  speeds, 
through  either  E  to  H,  or  through  F  to  J.  Gears  K  and  L. 
which  form  a  unit,  are  keyed  to  the  second  intermediate  shaft 
M.  and  may  be  shifted  longitudinally  so  that  K  engages  with 
H  as  shown,  or  so  that  E  engages  with  J.  Gears  Q,  R  and 
S  are  all  keyed  to  the  lathe  spindle.  Q  is  permanently  in  mesh 
with  gear  1<l,  which  runs  loosely  on  shaft  M.  Gears  0  and  P. 
which  form  a  unit,  are  keyed  to  shaft  M  and  may  be  shifted 
longitudinally,  so  that  P  meshes  with  S  as  shown,  or  so  that 
O  meshes  with  R.  or  so  that  the  clutch  teeth  on  the  face  of 
0  engage  these  on  the  face  of  y.  thus  connecting  the  spindle 
of  shaft  J/  to  y  and  O. 

It  will  thus  be  seen  that  twelve  changes  are  obtained — two 
by  the  double  clutch  between  pinions  E  and  F,  multiplied  by 
two  depending  on  the  longitudinal  position  of  gears  K  and 
h,  multiplied  by  the  three  changes  depending  on  the  longi- 
tudinal   position    of    gears    0    and    P,    giving    twelve    in    all. 


The  various  operating  levers  are  shown  in  Fig.  7.  The  hori^ 
zontal  lever  operates  the  clutch  for  pinions  E  and  F,  and  is 
used  when  in  the  central  position  for  stopping  the  machine 
independently  of  the  motor.  The  two  vertical  levers  are  for 
shifting  the  sliding  gears;  the  one  on  the  left  operating  K 
and  E  and  the  one  on  the  right,  O  and  P. 

The  machine  shown  in  Fig.  7  has  18  changes,  instead  of  the 
12  shown  in  the  diagram.     This  is  effected  by  having  a  third 
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Fig.  8. 


Diagram  of  Drive  Similar  to  that  of  Fig.  7,  but  giving  only 
Twelve  Speed  Changes. 


gear  between  K  and  L  with  a  corresponding  mate  for  It  on 
sleeve  G,  thus  adding  six  new  speeds  to  the  combination. 
For  a  20-inch  lathe,  these  18  speeds  give  a  total  velocity  ratio 
of  about  30  to  1,  ranging  from  9.8  to  300  revolutions  per 
minute  in  geometrical  progression,  having  a  uniform  incre- 
ment of  221.-!  per  cent. 

Constant  Speed  Motor  Drive  for  the  Miller. 
This   arrangement,   modified  to  meet   the   conditions  of  the 
milling  machine,   is  shown  in   Figs.  9  and  10.     The  arrange- 


Fig.  9.     Constant  Speed  Motor-driven  Miller  with  Eighteen  Speed  Changes. 

ment  of  the  gearing  can  be  best  understood  from  the  line 
engraving.  In  this  case  the  column  of  the  machine  Is  de- 
signed specially  for  the  mechanism  used  instead  of  having  it 
carried  by  an  attached  casing.  This  is  necessary,  as  in  Fig.  7. 
owing    to    the     increased    amount    of    mechanism     required. 
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The  niolor  Is  inomited  on  a  bracket  at  the  rear  of  the  base 
of  the  column,  Die  bracket  being  designed  for  the  particular 
motor  used,  so  as  to  bring  (lie  niolor  pinion  A  to  tlie  right 
position  to  mesh  with  tlie  driving  gear  ('  on  shaft  D. 

It  will  be  seen  that  this  arrangement  corresponds  to  the 
18-speed  modiflcation  of  the  mechanism  shown  in  Fig.  8. 
Similar  gears  and  parts  in  Figs.  8  and  10  have  the  same  ref- 
erence letters. 

The  18  speeds  are  obtained  as  follows:  Two  changes  de- 
|ieud  on  the  position  of  clutch  fork  I',  which  engages  either 
one  of  pinions  E  and  F  to  shaft  D.  These  two  speeds  are 
multiplied  by  the  three  obtained  from  the  three  possible 
positions  of  sliding  gears,  K.  L  and  V,  which  may  be  made  to 
engage  with  either  one  of  gears  //,  J  and  W.  The  six  speeds 
thus  obtained  are  multiplied  by  three,  obtained  from  the  three 
different  positions  possible  for  sliding  gears  0  and  P.  which 
may  be  shifted  so  that  P  engages  with  S,  O  with  R,  or  so  that 
gear  A'  meshing  with  Q  is  clutched  to  shaft  A'. 

The  arrangement  shown  in  Figs.  7,  8,  9  and  10  is  applicable 
to  belt  drive  as  well  as  to  motor  drive,  the  only  change  neces- 
sary being  the  substitution  ot  a  single  speed  pulley  in  place 
of  the  motor.  This  has  the  well-known  advantages  over  the 
cone  pulley  drive  of  constant  power  at  all  speeds,  and  prac- 
tically constant  cutting  pressure  available  at  the  point  of 
the  tool  within  the  range  of  the  lathe,  whatever  the  diam- 
eter of  the  work.     The  ease  of  obtaining  the  changes  is  also 


Mitchineru.y.T. 
Pig.  10.    Diagram  of  Spindle  Drive  of  Milling  Machine  ahown  in  Pig.  O. 

a  factor,  especially  when  facing  cuts  are  being  taken,  since 
the  whole  range  is  available  without  stopping  the  motor. 
With  the  liberal  provision  for  speeds  given  there  is  also  the 
advantage  over  the  usual  cone  pulley  arrangement  in  the 
smaller  gradations  in  speed,  and  consequent  greater  efficiency 
of  the  machine  as  a  whole. 

In  these  constant  speed  motor  drives,  both  for  lathes  and 
millers,  the  gears  are  all  of  hardened  steel.  Those  which  are 
engaged  by  sliding  have  their  teeth  beveled  for  that  purpose, 
as  is  the  practice  followed  in  automobile  construction. 

Suitable  speed  plates  are  provided  for  each  case,  with 
graphical  representations  of  the  position  of  the  various  levers 
used,  and  consecutive  tables  of  the  speeds  corresponding  with 
those  positions.  The  use  of  the  cluteii  lever  in  each  of  the 
above  designs  will  be  found  particularly  advantageous  in 
stopi)ing  the  machine.  It  avoids  the  necessity  for  stopping 
and  starting  the  heavy,  rapidly  revolving  armature  every  time 
it  is  desired  to  arrest  the  motion  of  Die  spindle.  The  whole 
problem  seems  to  be  worked  out  in  a  very  logical  and  satis- 
factory   way. 


CHICAGO  BENCH  MILLER  WITH  COLUMN. 

The  well-known  Chicago  hand  miller,  made  by  tlie  Chicago 
Machine  Tool  Co.,  of  Chicago,  111.,  is  here  shown  adapted  as  a 
bench  machine  to  the  needs  of  manufacturers  of  such  articles 
as  guns,  sewing  machines,  typewriters,  locks,  electrical  and 
other  work  where  short  milling  and  slitting  cuts  are  rcqiiind 
in  pieces  ot  which  large  quantities  are  turned  out. 

The      overhang-  ^^ 

ing  arm  and  ver- 
tical attachment 
supplied  with  the 
larger  machine 
have  been  omit- 
ted ;  otherwise 
the  design  is 
about  the  same. 
The  counter-shaft 
and  the  machine 
Itself  are  equip- 
ped with  d  u  s  t  - 
proof,  self -oiling 
boxes,  which  re- 
quire filling  but 
once  in  nine 
months  or  there- 
abouts.  This 
provision  adds 
materially  to  the 
life  and  accuracy 
of  the  spindle. 
The  machine 
may  be  mounted 
on  the  bench  or 
on  a  special  col- 
umn provided  for 
it,  as  shown  in 
the  engraving. 
The  counter-shaft 
has  two  speeds, 
giving  six  spindle  speeds  to  the  machine. 

The  table  feed  is  9  inches,  with  a  cross  movement  ot  l."A 
Inches.  The  vertical  movement  of  the  knee  is  4%  inches.  The 
spindle  is  bored  to  No.  9  B.  &  S.  taper,  and  is  fitted  with  a 
sleeve  to  receive  a  draw-in  collet. 

Hill,  Clarke  &  Co.,  Inc.,  Boston,  Mass.,  are  the  iigents  for 
these  machines. 


Chicago  Bench  Miller  with  Column. 


LARGE  SPECIAL  POND  LATHE. 

The  lathe  showr/  in  the  accompanying  cut  is,  as  far  as 
length  goes,  one  of  the  largest  ever  built  in  this  country.  It 
is  intended  for  turning  long  propeller  shafts,  and  work  of  a 


Large  Lathe  built  by  the  Pond  Machine  Tool  Works, 

Similar  character,  and  Is  to  be  used  at  the  Mare  Island  Navy 
Yard,  for  which  it  has  been  built  by  the  Pond  Machine  Tool 
Works,  Plainfield.  N.  J.,  branch  of  the  Nlles-Bement-Poiid  Co. 
This  lathe  is  designated  as  a  4S-lnch  forge  lathe,  and  is 
provided  with   two  head-stocks,  one   mounted  at  each  end  of 
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the  bed.  and  with  two  carriages  and  two  tail-stocks,  the  latter 
normally  placed  at  the  middle  of  the  bed,  thus  making  in 
general  two  complete  lathes.  This  duplex  arrangement  is 
plainly  exhibited  in  the  cut,  where  the  heads,  steady-rests, 
carriages  and  tail-stocks  are  shown  in  place.  The  bed  of  the 
machine  is  77  feet  long,  and  is  made  in  three  sections.  The 
lead-screw  on  the  one  side  of  the  machine  not  shown  in  the 
cut,  runs  for  the  full  length  of  the  bed,  and  is  threaded  for  a 
length  of  72  feet.  On  the  side  of  the  bed  shown  is  another 
lead-screw,  which,  however,  only  runs  half  the  length  of  the 
bed.  The  long  lead-screw  presents  an  interesting  example  in 
screw  cutting.  This  screw  was  cut  in  an  engine  lathe.  After 
turning  and  cutting  the  thread  on  a  section  of  shafting,  as 
long  as  could  be  handled  in  the  longest  lathe  in  the  shop,  a 
second  section  was  welded  onto  the  portion  already  finished, 
and  then  this  portion  was  tttrned,  and  the  thread  cut  on  same. 
Several  sections  were  thus  welded  on  until  the  required 
length  of  lead-screw  was  obtained.  The  finished  portion  of 
the  screw,  while  threading  a  new  portion  in  this  manner,  was 
supported  in  a  steady-rest,  instead  of  being  supported  on 
the  tail-center,  as  would  have  been  the  case  with  work  that 
would  not  have  been  too  long  to  be  held  between  the  centers 
in  the  lathe.  The  machine  is  driven  by  alternating-current 
motors,  placed  over  the  head-stocks,  as  shown  in  the  cut. 


THE  ROCKFORD  ROUTING  MACHINE  FOR  KEY- 
SLOTS  IN  SPINDLE. 

We  show  in  Figs.  1  and  2  a  novel  and  interesting  adapta- 
tion of  a  20-inch  drill  press,  to  the  special  work  of  routing 
the  key-slots  made  in  spindles,  sleeves,  etc.,  for  forcing  from 
their  seats  the  taper  shank  of  the  various  tools  held  in  them. 
The  drill  press  shown  is  one  of  the  line  manufactured  by  the 


Fig.  1.    Routing  Machine  for  Key-siots,  showing  Table  Reciprocating 
Mechanism. 

Rockford  Drilling  Machine  Co.,  of  Rockford,  111.,  and  the  re- 
arrangement of  It  for  this  special  work  was  done  in  the  shop 
of  the  builders  for  their  own  use. 

A  bed  with  longitudinal  ways,  supported  by  a  brace,  is 
used  in  place  of  the  usual  circular  table.  This  bed  carries 
a  slide  which  is  attached,  as  shown  in  Fig.  1,  to  a  connect- 
ing-rod operated  by  an  adjustable  crank-pin  In  the  face  of 
a  worm  gear,  carried  by  a  bracket  at  the  side  of  the  column. 
This  worm  gear  ( through  suitable  belts,  cones  and  bevel 
gears)  Is  operated  from  the  horizontal  shaft  at  the  top  of  the 
machine,  as  shown.  By  this  means  a  continuous  reciprocat- 
ing movement  of  suitable  length  for  the  length  of  slot  de- 
sired is  given  to  the  table.  The  work  is  held  on  the  table 
by  any  suitable  means.     In  the  case  shown,  a  pair  of  stepped 


centers  are  used,  these  being  adapted  to  holding  the  various 
sleeves  used  in  the  line  of  drilling  machines  manufactured 
by  the  builders.  Spindles  and  irregular  work  can  be  held  in 
any  suitable  holders  or  fixtures. 

The  routing  is  done  by  rose  or  end  mills,  held  in  draw-in 
chucks  in  both  of  two  spindles,  one  of  which  is  the  regular 
drill  spindle  of  the  machine,  while  the  other  is  a  supple- 
mentary one,  in  line  with  the  main  spindle,  but  below  the 
table.  This  provision  for  two  spindles  and  two  mills  allows 
the  slot  to  be  worked  through  from  two  sides  at  a  time, 
thus  increasing  the  output.  The  lower  spindle  is  driven  by 
bevel  gears  from  a  horizontal  shaft,  belted  as  shown  to  the 
horizontal   shaft  at  the  top,  so  that  both  spindles  revolve   at 


Fig.  2.     Right  Side  of  the  Routing  Machine,  showing  Feeding  Motion 
for  MiU  Spindles. 

the  same  speed,  whatever  the  position  of  the  driving  belt  on 
the  cone  pulleys.  The  driving  mechanism  has  been  strength- 
ened throughout  for  the  use  of  larger  shafts  and  wider  belts 
and  pulley  faces. 

The  feed  mechanism  is  best  seen  in  Fig.  2,  which  shows 
the  other  side  of  the  machine.  Each  spindle  is  advanced  by 
a  rack  and  pinion  arrangement  as  usual,  operated  by  worm- 
wheels.  The  worm  driving  each  worm-wheel  is  supported  in 
a  pivoted  holder,  and  provided  with  a  knock-out  arrangement 
with  automatic  stop  so  that  each  spindle  may  be  fed  to  depth 
and  thrown  out  independently  of  the  other.  The  vertical 
shaft  which  operates  the  feed  worms  through  the  universal 
joints  is  rotated  by  a  ratchet  mechanism,  actuated  by  the 
reciprocating  motion  of  the  work  slide. 

The  operation  of  the  machine  is  now  clear.  The  continu- 
ous rotation  of  the  worm-driven  crank,  in  Fig.  1.  reciprocates 
the  work  through  a  stroke  of  the  required  length  for  the 
slot  desired.  At  the  end  of  each  stroke  the  ratchet  mechan- 
ism, in  Fig.  2,  operates  the  feed,  sinking  the  mills  a  little 
deeper  into  the  work  at  each  reversal.  This  is  continued  until 
the  slot   has  been  entirely  cut  through  into  the  center  hole. 

The  machine  is  said  to  answer  the  purpose  very  well,  doing 
the  work  accurately  and  quickly.  It  affords  a  distinct  improve- 
ment both  in  quality  and  time,  as  compared  to  the  old  method 
of  drilling  a  number  of  holes  to  form  the  slot,  which  is 
finished  by  chipping  or  broaching  out  the  stock  that  Is  left. 
The  arrangement  show-n  was  rather  hastily  designed  for  im- 
mediate use.  but  the  builders  are  prepared  to  furnish  it  for 
the  market  in  a  more  neatly  designed  form. 

ADJUSTABLE  COLLET  WITH  DRAW-IN 
ATTACHMENT. 
In  the  accompanying  cut  we  show  an  adaptation  of  the  col- 
let made  by  the  Adjustable  Collet  Co..  of  Cleveland,  Ohio,  to 
the   draw-in   arrangement   as   used   for   spring   chucks   of  the 
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ufitKil  constniotion.  It  consists,  ns  may  bo  seen,  of  a  hood 
threaded  directly  to  the  nose  of  the  lathe  spindle,  an  adjust- 
able collet  fitted  into  the  hood,  and  a  threaded  tube  with  hand 
wheel  for  tlshtenins  the  collet  on  the  work,  from  the  rear  end 
of  (he  spindle.  The  directness  of  attachment  of  tlie  device, 
with  the  carefulness  with  wliicli  it  is  fitted,  insures  (lie  true 
running  of  the  attachment. 

The  great  advantnge  of  tills  arrangement  is  the  fact  that  it 
does    away    with    tlie    liother    of    clianging    from    one    size    to 
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Adjustable  Collet  Co. '3  Chuck  with  Draw-in  Attachment. 

another  of  the  old-style  draw-in  spring  collet,  replacing  a  full 
set  of  them;  the  jaws  of  the  adjustable  collet  grip  any  diame- 
ter of  stock  within  its  range.  It  may  be  provided  with  plain 
jaws  for  bar  stock,  or  with  step  jaws  for  castings,  collars,  etc., 
and  for  stock  that  is  larger  in  diameter  than  the  passing  capa- 
city of  the  spindle.  These  tools  are  built  to  fit  any  size  or 
make  of  lathe,  of  the  engine,  speed  or  turret  design. 


wlieel.  The  table  of  llii'  No,  AA  machine  (see  i''ig.  2)  which 
is  somewhat  similar  to  that  designed  for  No.  A,  but  Is  of 
somewhat  larger  dimensions.  Is  operated  by  moans  of  a  revolv- 
ing nut  and  stationary  screw.  While  feeding  automatically, 
the  screw  is  locked;  when  it  is  desired  to  stop  it.  the  locking 
device  on  the  screw  can  be  Instantly  released,  when  the  latter 
may  be  operated  by  hand.  A  quick  return  Is  furnished,  as  in 
tiie  case  of  the  smaller  machine. 

Attention  is  called  to  the  design  and  fitting  of  the  spindle. 
The  bearings,  both  front  and  rear,  are  of  cone  form,  and 
adjustment  for  wear  is  accomplished  by  one  pair  of  take-up 
nuts  at  the  rear.  The  spindle  pulley  is  of  ample  diameter  and 
width  for  the  required  driving  power.  The  carriage  and  table 
are  made  with  wide  and  long  bearing  surfaces,  carefully  fitted 
to  insure  rigidity.  Ample  provision  is  made  for  the  use  of 
oil  In  cutting  operations,  an  oil  tank  with  pump  tjeing 
attached  at  the  side  of  the  machine,  while  suitable  channels 
in  both  table  and  carriage  are  furnished  to  return  the  oil 
after  It  has  been  applied  to  the  cutler. 

The  feed  of  the  table  In  the  No.  A  maciiine  Is  1.'!  inches. 
The  table  is  24  inches  long  by  7  inches  wide.  The  spindle  cone 
has  three  steps  for  a  2iA-inch  belt,  the  largest  diameter  being 
7%  inches.     The  machine  weighs  about  850  pounds. 

In  the  No.  AA  machine,  the  length  of  the  feed  is  18  inches, 
the  area  of  the  table  28  by  8  Inches,  the  width  of  the  belt 
2%  inches,  and  the  largest  diameter  8  Inches.  The  weight 
of  this  machine  is  950  pounds.  In  both  eases  the  cross  feed  is 
5  inches,  and  the  vertical  movement  of  the  knee  14  inches. 


VAN  NORMAN  PLAIN  MILLING  MACHINE. 

The  Waltham  Watch  Tool  Company,  of  Springfield,  Mass., 
has  recently  added  to  its  line  of  machine  tools  two  milling 
machines  of  the  plain  manufacturing  type.  They  have  been 
placed  on  the  market  to  meet  the  demand  for  accurately 
made,  small   manufacturing  millers,   such   as  are   required   in 


Pig.  1.  '_No.  A  Van  Norman  Plain  Milling:  Machine. 


Fig.  2.    No.  AA  Machine  of  the  Same  Type 


the  Interchangeable  manufacture  of  sewing  machines,  type- 
writers, electrical  apparatus,  etc.  Proper  attention  has  been 
paid  to  the  matter  of  giving  them  the  stiffness  required  for 
using  cutters  of  high  speed  steel,  while  at  the  same  time 
sacrificing  nothing  in  the  way  of  ease  and  handlness  in  oper- 
ation. 

The  No.  A  machine,  shown  In  Fig.  1,  has  a  table  with  an 
automatic  feed  by  means  of  a  vertical  rack  and  pinion,  with  a 
quick  return  operated  by  a  conveniently  placed  hand  wheel; 
this   gives   3   Inches   table   movement   to   a   revolution    of   the 


NO.  3  "WALKE3R  SURFACE  GRINDER. 

We  herewith  show  halt-tones  and  line  engravings  descrip- 
tive of  a  surface  grinder  recently  placed  on  the  market  by  the 
Walker  Grinder  Co.,  of  Worcester,  IMass.  The  machine  is 
intended  tor  commercial  work  in  the  grinding  of  hardened 
steel,  and  soft  stock  as  well,  and  can  be  used  for  roughing 
and  finishing  flat  surfaces  on  castings  and  forgings  of  all 
kinds.  It  will  thus  be  seen  that  it  has  a  range  of  usefulness 
beyond  the  ordinary  tool-room  sphere  to  which  the  surface 
grinding  machine  Is  generally  restricted.  It  is  rigid  enough 
to  take  cuts  varying  from  0.0005  inch  or  less  up  to  0.015  or 
0.020  inch  in  depth,  with  a  cross  teed  ranging  from  zero  to 
1/10  inch  wide.  The  machine  has  three 
especially  notable  features — an  adjustable 
tension  belt  drive,  an  improved  method  of 
guiding  and  supporting  the  sliding  wheel 
column,  and  a  new  noiseless  friction  clutch 
reversing  mechanism.  These  and  other 
interesting  details  will  be  understood  after 
a  study  of  the  accompanying  engravings 
and  descriptive  matter. 

The  base  of  the  grinder  is  of  the  usual 
T  form;  one  section  of  it  supports  the  bed 
for  the  work  table,  while  the  rearward 
extension  carries  a  base  on  which  the 
wheel  housing  slides.  These  two  parts  of 
the  bed  are  made  separate  in  order  to  pro- 
vide for  the  extended  bearing  of  the  wheel 
housing,  which  is  a  feature  of  the  machine. 
The  wheel  column  bed  B  (see  Figs.  2  and 
3)  has  projecting  horns,  carrying  the  guid- 
ing surfaces  on  Its  top  in  through  an  open- 
ing In  the  side  of  the  work  table  bed  ('. 
The  wheel  column  E  also  has  Its  ways 
extended  on  the  front  of  projecting  horns, 
which  enter  the  same  opening  in  bed  C 
and  bear  on  the  extended  guides  of  B. 
It  will  thus  be  seen  that  the  wheel  D  has  a  support  directly 
under  it  throughout  practically  the  whole  range  of  its  cross 
travel.  The  two  parts,  B  and  C.  of  the  bed  are  tied  together 
by  a  bolt  O  as  shown,  which  thus  makes  the  base  one  solid 
casting,  so  far  as  vibration  is  concerned. 

Column  E,  wheel  slide  F,  and  the  wheel  witli  the  attached 
parts,  together  weigh  something  over  300  oounds,  which  is 
much  more  than  sufllcient  for  the  heaviest  feed  that  could 
possibly  be  borne  by  the  wheel.  Since  It  Is  thus  jiossible  to 
depend  on   the  weight  of  the  column,  the  ways  provided   for 
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it  on   base  B  are   of  the   V   type,   commonly   used   for   lathe 
carriages. 

The  movement  of  the  column  is  controlled  by  cross  feed 
screw  T.  operated  by  a  hand-wheel  at  the  front  of  the  bed. 
The  gear  driving  the  table  rack,  and  some  parts  of  the  revers- 
ing mechanisms  are  pivoted  about  the  axis  of  the  screw  T, 
but  they  are  entirely  separate  from  it.  The  wheel  slide  F 
is  guided  on  sliding  surfaces  within  the  double  column.  It  is 
adjusted    vertically    by    the    hand-wheel    H,    which    may    be 


surface,  and  are  very  simply  constructed  as  well.  By .  the 
use  of  a  screw  driver  and  wrench,  they  may  be  easily  ad- 
justed when  adjustment  is  required,  yet  not  so  easily  that 
they  will  be  constantly  tampered  with  by  an  unskilled 
operator.  The  use  of  friction  clutches  in  place  of  the  usual 
positive  toothed  clutches  for  driving  the  table,  is  considered 
by  the  builder  to  be  a  great  improvement.  The  reversal  is 
effected  accurately,  but  with  an  entire  absence  of  the  shock 
noticeable  with  the  older  arrangment. 

Reversing  dogs  0  and  O  (see  Fig.  4)  are  clamped  in  a 
T  slot  on  the  front  of  the  table.  These  dogs  engage  the 
upper  end  of  reversing  lever  P,  whose  lower  end  carries  a 
roller  operating  the  spring  plunger  Q,  of  the  usual  design  in 
such  mechanisms,  whose  function  is  to  prevent  the  reversing 
lever  from  stopping  on  dead  center.  As  lever  P  is  thrown 
over  alternately  in  each  direction,  it  strikes  contact  screws 
on  swinging  bar  R  which  operates  clutch  lever  S.  This 
latter  is  directly  connected  with  the  clutch  mechanism.  The 
table  movement  may  be  manually  operated  by  the  crank  and 
pinion  shaft  at  the  left  side  of  the  base.  The  pinions  are 
slipped  out  of  engagement  when  the  hand  movement  is  not 
in  use.  Reversing  dogs  0  may  be  thrown  out  of  the  way 
when  desired,  to  allow  the  tool  to  run  beyond  its  regular 
movement  without  altering  their  adjustment. 

An  automatic  cross  feed  is  provided,  acting  on  screw  T. 
Reversing  lever  P  is  connected  by  a  link  as  shown  to  toothed 
sector  V.  This  link  may  be  adjusted  in  the  slots  of  both  P 
and  XJ  (as  shown  only  in  Fig.  1)  to  vary  the  amount  of 
swinging  movement  given  to  the  latter  as  each  reverse  move- 
ment takes  place.  This  adjustment  serves  to  vary  the  auto- 
matic cross  feed.  Sector  U  meshes  with  a  pinion  rotating 
the   feed  crank   V.   which   thus   receives   a   movement   of   con- 


Fig.  1-    The  Walker  Surface  Grinder. 

swiveled  to  any  convenient  angle  to  suit  the  position  of  the 
operator.  Being  counterweighted,  there  is  no  danger  of  its 
dropping  down  against  the  slack  of  the  vertical  adjusting 
screw.  This  also  makes  it  as  easy  to  raise  the  slide  as  to 
lower  it,  the  motion  being  equally  free  in  each  direction. 
The  wheel  spindle  is  hardened  and  ground,  and  runs  in  hard 
bronze  ring-oiling  boxes,  adjustable  for  wear.  The  end  play 
is  taken  up  by  an  adjustable  cap  at  the  rear  of  the  spindle., 

The  arrangement  of  the  belt  drive  can  be  followed  from 
line  drawing  Fig.  3,  and  the  rear  view  of  the  machine,  Fig.  2. 
Drum  A  at  the  base  of  the  machine  is  connected  with  the 
counter-shaft  by  the  inilley  and  belt  shown,  and  drives  a  belt 
J,  which  passes  up  over  a  pulley  at  the  top  of  the  wheel 
column  and  down  around  the  driving  pulley  K  on  the  spindle. 
(See  the  small  detail  at  the  left  of  Fig.  3.)  From  here  the 
belt  passes  up  over  an  idler  L  in  the  wheel  slide,  and  back 
down  to  the  drum  again.  It  will  be  noted  that  the  belt  en- 
ters and  leaves  pulleys  E  and  L  vertically,  so  that  there  is  no 
disturbance  in  the  tension  of  the  belt  as  the  slide  is  moved 
up  or  down.  Pulley  M  at  the  top  of  the  column  is  carried 
by  a  slide,  adjustable  vertically  by  a  screw  and  slide  for 
maintaining  the  proper  tension  of  the  belt.  As  about  5  or  6 
inches  of  stretch  are  provided  for,  an  endless  belt  may  be 
used,  which  will  not  need  re-cementing  until  after  long  con- 
tinued use. 

The  work  tal)le  N  is  provided  with  liberal  guiding  surfaces. 
and  has  a  roll  oiling  device  which  is  Identical  with  the 
standard  arrangement  applied  to  planer  ways.  The  table  re- 
ceives its  reciprocating  movement  from  a  rack  and  gear  in  the 
same  way  as  does  a  planer.  This  gearing  is  connected  to  a 
pair  of  friction  clutches,  contained  within  the  forward  and 
reverse  driving  pulleys  seen  at  the  left  of  the  machine  in 
Fig.  1.  The  friction  clutches  contained  within  these  pulleys 
are    of    durable    construction,    with    a    large    area    of    contact 


Fig.  2.     Rear  View  of  the  Grinder,  showing  Extension  of  Wheel  Column 
Ways  under  Work  Table. 

siderable  amplitude  on  either  side  of  the  dead  center,  so 
that  the  connecting-rod  W.  to  which  it  is  attached,  is  given 
a  forward  and  backward  movement  at  each  reversal.  This 
connecting-rod  has  rack  teeth  cut  in  it,  engaging  with  a 
pinion  X  (see  Fig.  3)  operating  the  ratchet  feed  mechanism 
of  the  cross  feed  screw.  The  ratchet  may  be  made  to  feed 
either  in  or  out,  by  shifting  the  operating  pawl  in  the  same 
way  as  is  customary  for  planer  feed  mechanisms. 

Means   are   provided    for   stopping    the   reciprocating   move- 
ment of  the  work  table  at  any  point  in  the  automatic  cross 
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feed.  The  upper  end  of  clutch  lever  S  cnnios  a  piojeclliig 
arm,  so  shaped  as  to  eiiKaKc  with  an  abutment  on  stop 
lever  V.  This  lever  Is  normally  held  In  Its  upward  position 
by  the  support  of  a  collar  on  stop  rod  Z\  this  slop  rod  can 
be  opi'iated  by  adjustable  dogs  on  the  wheel  column  E. 
When  the  column  has  reached  the  desired  point  tu  the  cross 
movement,  given  by   the  automatic  cross  teed,  tlie  adjustable 


DETAIL  OF  SPINDLE  DRIVE 


Ulachhltry.S.T. 
Pig-  3.    Vertical  Section  showing  General  Design  of  Walker  Grinder. 

dog  shifts  stop  rod  Z,  allowing  stop  lever  Y  to  drop  from  its 
position  on  the  collar  until  its  abutment  rests  on  the  upper 
end  of  reversing  lever  S.  As  the  next  reversal  takes  place, 
the  two  engaging  surfaces  of  Y  and  S  strike,  stopping  the 
movement  of  S  in  mid-position  where  both  of  the  friction 
clutches  are  disengaged,  so  that  the  movement  of  the  table 
is  arrested.     The  adjustable  dogs  on  the  wheel  column  which 


Pig.  4.    The  Reversing  and  Automatic  Oross-feedlng  Mechanism. 

govern  this  movement  are  so  arranged  as  to  be  positively 
■operative,  at  the  extremes  of  travel  of  the  cross  movement, 
80  that  there  is  no  danger  of  the  power  feed  being  forced 
beyond  the  range  of  movement  provided.  This  avoids  the 
possibility  of  damage  to  the  mechanism  from  this  cause. 

Three    si)eeds    are    provided    for    the    grinding    wheel,    ob- 
tained from   a   pair  of   cones   in   the   overhead   works.     It   is 


lliought  best  to  place  the  speed  change  here,  since  the  only 
reason  for  altering  it  Is  to  accommodate  the  change  In  diam- 
eter of  the  wheels  as  they  wear  down.  If  the  speed  change 
is  made  too  easy,  there  would  be  danger  of  the  operators 
experimenting  with  it  after  It  had  been  set  for  the  proper 
rate.  It  can  still  be  easily  changed  when  there  is  really 
need  for  it. 

The  machine  is  arranged  to  carry  grinding  wheels  10  inches 
in  diameter  and  %  Inch  wide.  The  grinder  can  be  fur- 
nished with  a  magnetic  chuck  built  integrally  with  the  platen, 
or  if  desired,  a  special  magnetic  chuck  26 Vi  inches  long 
can  be  used.  The  grinder  can  also  be  provided  with  an 
individual  exhausting  system  for  the  dust,  and  can  be  ar- 
ranged for  motor  drive  if  the  purchaser  desires.  The  length 
of  the  stroke  of  the  table  is  30  inches,  the  cross  feed  is  8 
inches,  and  the  vertical  adjustment  is  10V1>  inches.  The  net 
weight  of  the  tool  is  about  1,700  pounds. 


D'AMOUR  SENSITIVE  DRILL  PRESS. 

This  little  tool,  shown  in  the  accompanying  half-tone  as  a 
beuch  machine,  may  also  be  furnished  with  a  column  for  use 
on  the  floor.  It  is  built  by  the  Charles  Ramsey  Company, 
13.5th  Street  and  Willow  Avenue,  New  York.  The  spindle  is 
of  open  hearth  steel  and  is  entirely  relieved  of  belting  strain, 
besides  being  counterbalanced  by  a  weight  inside  of  the 
frame,  making  it  extremely  sensitive  to  the  touch.  It  is  also 
provided  with  means  for  taking  up  wear  and  lost  motion. 
The  feed  is  by  rack 
and  pinion.  The  ad- 
justable stop  is  of 
new  design,  applied 
directly  to  the  pinion 
instead  of  to  the  top 
of  the  spindle,  thus 
doing  away  with  the 
tendency  to  spring  the 
frame  of  the  machine, 
making  it  possible  to 
drill  or  counterbore 
more  nearly  to  exact 
depth. 

The  spindle  is  driv- 
en by  either  of  two 
speeds,  obtained  from 
the  cone  pulleys 
shown.  The  counter- 
shaft pulleys  are  car- 
ried by  a  bracket 
which  has  vertical 
adjustment,  and  acts 
as  a  belt  tightener. 
An  endless  belt  is 
provided  for  the  machine.  The  fact  that  the  counter-shaft 
is  attached  to  the  machine  makes  the  trouble  and  expense  of 
properly  installing  it  very  small.  The  spindle  and  counter- 
shaft pulleys  are  of  unusually  large  diameter,  giving  greater 
belt  speed  and  a  more  powerful  drive  than  is  usual  with 
drills  of  this  size  and  type. 

The  greatest  distance  from  the  spiudle  to  the  table  is  8 
Inches,  and  from  the  center  of  the  spindle  to  the  frame,  6 
inches.  The  table  has  a  vertical  adjustment  of  5  inches,  that 
of  the  spindle  is  2  inches.  The  drill  capacity  of  the  machine 
is  from  zero  to  5/16  Inch  diameter.  The  weight  without 
column  is  GO  pounds;   with  column,  120   ]iounds. 


D' Amour  DriU  Press  arranged  as  a  Bench 
Machine. 


MANVILLB  CAM  CUTTING  MACHINE. 
It  has  always  seemed  strange  that  no  machine  tool  has  been 
placed  on  the  market,  carefully  and  consistently  designed  for 
the  purpose  of  making  cams,  one  of  the  commonest  and  most 
vital  machine  parts  used  in  a  wide  range  of  automatic  ma- 
chinery. The  various  forms' of  cams  have  almost  Invariably 
been  cut  on  attachments  to  the  lathe  or  milling  machine. 
Many  of  these  attachments  are  very  Ingenious,  and  work  In  a 
way  that  is  quite  satisfactory,  but  they  have  the  lack  of  con- 
venience   and    productive    power    that    almost    Invariably    at- 
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tends  the  use  of  such  special  contrivances.  Barring  a  machine 
for  cylindrical  cams  which  was  built  some  years  ago  and  had 
a  comparatively  limited  sale,  the  one  we  illustrate  in  Figs.  1 
to  4  is,  so  far  as  we  know,  the  first  distinctive  cam  cutting 
machine  to  be  placed  on  the  market.  Its  construction  is  rigid 
and  convenient,  and  ingenious  enough  to  repay  a  study  of 
the  half-tones  and  line  engravings  we  show  herewith. 

As  may  be  seen,  the  machine  consists  essentially  of  a  bed  on 
which  are  mounted  two  heads — one  for  the  cam  and  one  for 
the  former — while   between  them  is  mounted  a  spindle  on   a 


handles  being  within  easy  reach.  It  may  be  manually  oper- 
ated by  hand-wheel  F.  Driving  gears  B  and  D  are  split,  and 
may  be  adjusted  to  take  up  all  back  lash,  so  that  assurance  is 
given  that  the  work  and  the  former  revolve  in  absolute  unison. 
The  swinging  frame  G,  which  carries  the  mill  H  and  the 
forming  roll  J.  is  pivoted  at  the  back  of  the  machine  near  the 
base,  and  is  normally  under  the  influence  of  weight  E,  acting 
through  rock  shaft  L  and  arm  M,  so  that  the  former  roll  J  is 
pressed  firmly  down  against  the  periphery  of  the  forming  cam 
on  the  face-plate  of  tail-stock  C.    As  this  forming  cam  revolves, 
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Pig.  1.    The  ManviUe  Machine  for  cutting  Plate  and  Face  Cams. 

swinging  frame,  one  end  of  which  carries  the  former  roll,  while 
the  other  carries  the  cutter  which  does  the  milling.  It  will 
be  seen  that  the  machine  Is  for  the  variety  of  cams  known 
as  plate  cams,  in  which  the  guiding  surface  is  formed  on  the 
outer  periphery  of  the  disk.  It  will  also,  of  course,  form  what 
are  known  as  face  cams,  in  which  a  cam  slot  is  milled  In 
the  face  of  a  disk.  These  two  forms  constitute  by  far  the 
larger  part  of  the  cams  in  common  use.  The  only  other  type 
frequently  met  with  being  the  barrel  or  cylindrical  variety. 

Head-stock  A  (see  Figs.  3  and  4)  carries  a  heavy  face-plate 
to  which  the  work  is  clamped.  This  face-plate  is  cast  solid 
with  a  rugged,  large  diameter  spindle,  which  carries  the  driv- 
ing head  at  its  rear  end.     Similarly,  foot-stock  C,  which  has 


Fig.  2.     Rear  View  of  Cam  Cutting  Machine,  showing  Spindle  and 
Forming  Roll  Support. 

it  is  evident  that  frame  G  will  swing  in  and  out.  giving  mill 
H  the  proper  motion  to  duplicate  in  the  work  the  contour  of 
the  former.  The  mill  is  driven  from  cone  pulley  i^  through 
the  bevel  gears  and  the  vertical  shaft  0,  contained  within  the 
swinging  frame  G.  The  various  speeds  provided  by  the  cone 
pulley,  and  the  provision  for  reversing  the  movement,  gives  a 
wide  range  of  adaptability  to  different  sizes  and  designs  of 
milling  cutters. 

Hand-wheel  P,  mounted  on  the  back  of  the  swinging  frame, 
acts  through  the  worm  and  worm  sector  Q  on  a  pivoted  bar 
T.  which  is  notched  to  bear  against  a  pin  in  Q.  When  this 
pin  is  in  the  notch  and  the  hand-wheel  is  rotated  in  the  di- 
rection shown,  the  pressure  of  Q  against  T  forces  the  frame 


Fig.  3.  End  View  of  Machine. 


Fig.  4. 


also  a  limited  adjustment  on  the  bed,  has  a  face-plate  for  the 
former  or  master  cam,  and  is  driven  by  gear  D.  Both  B  and 
D  mesh  with  pinions  on  driving  shaft  E,  which  runs  the  length 
of  the  bed  and  rotates  the  two  face-plates  in  unison.  It  re- 
ceives its  motion  through  the  quick  change  gear  mechan- 
ism shown,  giving  a  suitable  range  of  feeds,  which  can  be 
quickly  altered  to  suit  the  changed  conditions  as  the  mill 
approaches  the  center  or  recedes  from  it.  This  feed  may  be 
thrown  out  instantly,  or  reversed  as  well,  all  the  controlling 
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Front  View,  sho^Tng  Driving  Connections  for  Spindle  and 
Rotary  Feed  Motion. 

G  back,  lifting  the  weight  and  raising  the  roller  J  from  the 
former.  This  provision  is  made  for  changing  the  work,  re- 
moving the  cutter  and  tor  similar  adjustments.  When  hand- 
wheel  P  is  rotated  in  the  other  direction  and  the  roll  is  again 
brought  back  to  the  former,  the  continued  movement  of  the 
hand-wheel  withdraws  the  pin  in  Q  from  the  notch  in  T.  al- 
lowing the  latter  to  drop  to  the  position  shown  by  the  dotted 
lines.  The  frame  is  then  absolutely  free  to  follow  the  con- 
tour of  the  forming  cam  under  the  influence  of  the  weight. 
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Wlion  it  is  desired  again  lo  raise  It  from  tlie  worlc.  bar  T  Is 
iirouKlit  into  position  by  band,  easily  done  from  the  front 
of  the  machine,  while  the  hand-wheel  Is  oi)erated  as  before. 

The  convenience  of  the  arraiiRemont  of  the  machine  will 
at  once  be  aiipreilnttd.  The  lonsltiulinal  adjustment  of  heads 
A  and  C  can  be  effected  from  the  front  by  band-wheels  R  and 
S.  These  heads  are  tlrmly  elantped  In  their  posilion  by  han- 
dles projecting  from  the  front  of  the  machine.  Hand-wheel 
li  is  used,  of  course,  in  feeding  the  mill  //  to  depth  when  cut- 
ting face  cams.  If  desired,  It  Is  possible  to  follow  an  outline 
scribed  on  a  cam  without  using  a  former  at  all.  Under  such 
conditions,  swinging  bar  T  is  thrown  into  engagement  yith  the 
pin  in  Q.  and  hand-wheel  P  is  used  to  feed  the  mill  out  or  In, 
in  following  the  contour,  while  the  work 
is  revolved  by  the  left  hand,  controlling 
hand-wheel  B'.  Provision  thus  seems  to 
have  been  made  for  about  all  the  require- 
ments likely  to  iie  met  with  in  a  machine 
for  this  work.  The  stiffness  and  cutting 
power  of  the  machine  should  evidently  be 
considerable,  to  judge  from  the  general 
design,  and  the  swinging  member  is  so 
rugged,  and  supported  so  firmly,  that  all 
rocking  and  twisting  strains  are  avoided. 
This  stiffness  and  rigidity  result  from  the 
use  of  separate  spindles  for  the  work  and 
former,  and  the  placing  of  the  milling 
cutter  and  forming  roll  between  them. 

The  machine  is  built  by  the  E.  J.  Man-        ■i^g 
ville  Machine  Co.,  of  Waterbury,  Conn.     It 
is  the  result  of  the  requirements  of  their 
own   business,  which   includes   the   design- 
ing and   building  of   automatic   machinery 
of  all  kinds,  particularly  that  for  bending 
wire  into  intricate   shapes.     Such  machin- 
ery    is     largely     dependent     on     the     use 
of     cams.     To     indicate     the    applicability 
of  cam  driving  mechanism  for  such  machinery,  mention  may 
be  made  of  that  used  in  making  the  well-known  De  Long  hook 
and   eye,  built  by   this  firm.     The  cams  of  this  machine   are 
run  at  the  rate  of  250  revolutions  per  minute,  producing  250 
perfect  hooks  per  minute.     These  same  machines  were  oper- 
ated at  a  speed  above  300  per  minute,  but  at  this  rate  it  was 
found  necessary  to  use  an  air  blast  to  assist  the  finished  pro- 
duct in  dropping  from  the  machine  fast  enough  to  prevent  it 
from  clogging  up. 


sprocket  with  tlie  controller  shalt  at  the  back  of  the  machine. 
'I'he  motor  may  be  stopped  and  started  by  this  handle,  or  the 
machine  may  be  stopped  and  started  independently  of  the 
heavy,  rapidly  revolving  armature  shaft  by  the  friction  clutch 
provided  between  the  armature  shaft  and  the  driving  pinion 
mounted  on   it. 

The  apron  on  this  lathe  has  steel  gears  throughout,  is  of 
a  semi-box  construction  in  wl)lch  all  the  shafts  and  studs  are 
supported  at  both  ends.  The  rear  bearing  acts  as  a  rib,  to 
connect  the  ends  of  the  apron.  The  tail-stock  is  of  improved 
design,  reinforced  to  withstand  heavy  strains,  with  improved 
and  effective  methods  of  clamiilng  the  spindle  to  the  body,  and 
the  body  to  the  bed.    The  turning  and  screw  cutting  feeds  are 


LB  BLOND   HIGH-SPEED   ENGINE  AND 
REDUCING  LATHE. 

Two  new  modifications  of  their  regular  design  of  engine 
lathes  have  been  developed  by  the  R.  K.  LeBlond  Machine 
Tool  Co.,  4605  Eastern  Avenue,  Cincinnati,  Ohio.  The  change 
consists  in  re-designing  the  bed,  head-stock,  foot-stock,  and 
carriage  to  withstand  the  greater  strains  they  are  expected 
to  carry,  and  involves  a  corresponding  re-designing  of  the 
spindle  drive  and  feed  mechanism. 

For  the  belt-driven,  high-speed  engine  lathe,  a  3-step  cone  pul- 
ley is  provided  for  a  5V':-inch  belt.  This  cone  may  be  connected 
directly  with  the  spindle,  or  geared  to  It  through  quadruple 
back  gearing,  from  which  two  changes  are  obtained  by  the 
regular  LeBlond  double  friction  back  gear,  while  the  other 
two  changes  are  obtained  by  the  endwise  shifting  of  a  double 
pinion  on  the  back  gear  shaft,  which  may  be  made  to  engage 
with  either  the  spindle  gear  or  with  teeth  on  the  periphery 
of  the  face-plate.  When  a  double  speed  counter-shaft  is  used, 
30  speeds  are  thus  provided  for,  ranging  from  7.6  to  250  revo- 
lutions per  minute.  With  the  reducing  lathe,  the  drive  Is 
practically  the  same,  except  that  the  machine  is  always  back- 
geared,  and  the  double-speed  counter-shaft  is  not  required. 
This  gives  12  speeds,  ranging  from  11.2  to  143  revolutions  per 
minute.  The  reducing  lathe  is  especially  designed  for  heavy 
cuts  in  steel  castings  and  forglngs. 

When  the  machine  is  motor  driven,  a  variable  speed  motor 
Is  used,  mounted  as  shown  In  the  illustration,  which  repre- 
sents the  reducing  lathe.  The  controller  Is  operated  from  a 
handle    on    the    carriage,    connected    by    gearing,    chain    and 


Le  Blond  Motor-driven  High  speed  Reducing  loathe. 

obtained  by  the  standard  Le  Blond  quick  change  device,  giv- 
ing 33  threads  and  feeds,  including  the  llVa'  pipe  thread,  with- 
out removing  a  gear.  The  range  of  threads  is  from  1  to  24, 
and  the  feeds  are  four  times  the  threads.  A  series  of  stops 
are  provided  in  the  T-slot  at  the  front  of  the  bed  behind  the 
apron.  These  may  be  set  for  the  shoulders  on  the  work,  so 
they  will  stop  the  carriage  successively  as  each  point  Is 
reached. 

The  engine  lathe  is  provided  with  compound  rest  and  power 
angular  feed.  The  reducing  lathe  Is  ordinarily  provided  with 
a  carriage  of  special  construction,  in  which  the  lead-screw 
and  threading  mechanism  are  omitted,  and  double  tool-posts 
are  provided,  one  in  front  of  the  work  and  one  in  back,  so 
that  a  double  chip  may  be  used  for  great  reductions  in  diam- 
eter. The  strong  spindle  drive  and  feed  connections  permit 
the  removal  of  great  quantities  of  chips  by  this  method. 


WALTHAM  AUTOMATIC  PRECISION  GEAR 
AND  PINION  CUTTER. 

We  illustrate  in  the  accompanying  half-tone  a  highly  de- 
veloped form  of  automatic  gear  and  pinion  cutter,  intended 
for  small  work  on  gears  such  as  are  used  in  instruments, 
typewriters,  clocks,  recording  devices,  etc.  An  especially  in- 
teresting feature  of  the  machine  is  the  ma.gazine  feed  pro- 
vided for  pinion  blanks.  When  this  is  used,  the  machine  Is 
entirely  automatic  in  all  its  movements.  At  the  conclusion 
of  the  last  cut  on  the  work  the  holding  centers  are  sepa- 
i-ated,  the  cut  pinion  ejected,  a  new  blank  is  brought  by  the 
carrier  from  the  magazine  to  the  centers,  the  centers  are 
clamped  to  the  blank,  and  the  cutter  is  again  brought  into 
position  to  take  its  first  cut  on  the  new  work. 

Provision  is  made  in  this  machine  for  taking  either  one,  two 
or  three  cuts  through  each  tooth  space.  The  cutter  spindle 
is  lifted  while  the  return  stroke  of  the  work  slide  Is  being 
made,  thus  allowing  the  indexing  to  he  done  without  loss  of 
time,  and  preventing  damage  to  the  work  by  the  cutter 
dragging  back  through  it.  The  stroke  of  the  work  slide  is 
adjustable,  and  the  head-  and  foot-stocks  can  be  shifted  so 
that  cither  long  or  short  work  can  be  accommodated.     When 
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used  as  a  hand-fed  machine,  the  magazine  is  removed.  The 
machine  is  then  adapted  to  the  cutting  of  small  gears  in 
stacks,  as  well  as  to  the  cutting  of  pinions. 


minute,  the  drive  is  so  proportioned  that  the  return  of  the 
platen  is  95  feet  per  minute.  The  machine  weighs  7,100 
pounds. 


A  Precision  Gear  or  Pinion  Cutter  in  wliich  the  Worlc  may  be 
automaticaUy  fed  to  the  Machine. 

This  tool  is  built  by  the  Waltham  Machine  Works,  Wal- 
tham,  Mass.,  and  is  similar  to  the  smaller  size  shown  on  page 
361,  (Engineering  edition)  of  this  same  issue,  that  one  being 
also  a  three-cut  machine. 


ROCKFORD  HEAVY  PATTERN  PLANER. 

The  accompanying  half-tone  shows  the  first  of  a  new  line 
of  heavy  pattern  planers  which  the  Rockford  Machine  Tool 
Co.,  of  Rockford,  111.,  is  bringing  out.  The  machine  shown  has 
a  capacity  for  work  24  inches  wide  by  24  inches  high,  and  has 
a  6-foot  bed.  Among  the  salient  features  of  the  machine  is 
double  gearing  inside  of  the  bed  for  transmitting  the  mo- 
tion from  the  pulley  shaft  (which  carries  two  pinions) 
through  two  intermediate  gears,  one  each  side  of  the  bull 
wheel,  to  the  large  pinion  which  drives  the  latter.  This 
feature  ensures  long  life,  and  gives  great  power  to  the  ma- 
chine. All  the  gears  in  the  drive  are  inside  the  bed,  between 
the  beai-ings,  so  they  are  protected  from  accident  and  falling 


EBERHARDT  BROS.  NO.  3  AUTOMATIC 
GEAR-CUTTER. 

The  accompanying  half-tone  shows  the  new  No.  3  size  of 
the  line  of  automatic  gear-cutting  machines  built  by  Eber- 
hardt  Bros.  Machine  Co.,  66  Union  St.,  Newark,  N.  J.  This 
new  size  has  a  capacity  for  work  36  inches  in  diameter  and 


The  Rocliford  Heavy  Pattern  Planer. 

chips.  All  the  bearings  in  the  bed  are  bored  and  bushed 
and  fitted  with  efficient  self-oiling  devices.  The  feed  friction 
is  of  the  double  releasing  type,  and  will  not  heat  even  when 
on  short  stroke,  though  furnishing  a  powerful  feed  to  the  tool 
when  taking  heavy  cuts.  The  feed  range  is  from  0.016  inch 
to  0.750  inch  per  stroke.     At  a  cutting  speed  of  30  feet  per 


A  New  Member  of  the  Eberhardt  Bros."  Line  of  Automatic  Spur  Gear  Cutters. 

10  inches  face.  It  will  cut  4  diametral  pitch  in  cast  iron  (or 
5  diametral  pitch  in  steel)  in  one  cut  at  a  fast  rate  of  feed. 
It  will,  of  course,  cut  larger  teeth  it  a  stocking  cut  is  taken 
first. 

The  mechanism  of  this  machine,  which  is  designed  for 
cutting  spur  gears  only,  is  similar  to  the  rest  of 
the  line  brought  out  by  this  firm,  embodying  the 
positive  indexing  mechanism,  the  spur  gear  drive 
for  the  cutting  spindle,  the  long  cutter  carriage 
with  the  spindle  in  the  center  of  its  length,  and 
the  provision  for  putting  the  feed  screw  under 
tension  instead  of  under  compression  during  the 
cutting  action.  It  will  be  noticed  that  the  10-inch 
width  of  face  which  is  within  the  capacity  of  the 
machine,  is  unusually  long,  allowing  several  gears 
to  be  cut  at  a  time.  This  is  made  possible  by  the 
design  of  the  machine,  which  permits  the  cutter 
slide  to  run  past  the  column  to  some  extent,  thus 
adding  considerable  to  the  effective  feed  of  the 
cutter. 

A  convenient  feature  is  the  arrangement  of  the 
controlling  handles.  These  are  all  on  the  front 
side,  or  near  the  hand-wheel  at  the  end  of  the 
machine,  so  that  the  operator,  in  setting,  has  con- 
trol of  all  the  movements  without  changing  his 
position.  The  hand-wheel  has  a  clutch  and  spring 
to  keep  it  automatically  disengaged  during  the 
running  of  the  machine. 

The  equipment  regularly  furnished  includes  an 
indicator  for  setting  the  cutter  central,  change 
gears  for  cutting  all  numbers  of  teeth  from  10 
to  100,  and  all  from  100  to  400,  excepting 
prime  numbers,  and  many  higher  numbers,  change  gears 
for  feed  and  speed  changes,  face-plate  with  jacks  and 
drivers  for  fastening  and  driving  the  work,  a  work  arbor 
with  collars  and  stepped  iianges.  a  cutter  arbor  of  the  re- 
movable type,  oil  cup  and  fittings,  and  counter-shaft.  The 
counter-shaft  is  of  the  tight  and  loose  pulley  pattern,  and  is 
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liiiK  oiling,  special  pi-ovtston  being  ninile  for  luliricating  the 
loose  luilley  biishlns.  Oihor  members  of  this  line  of  gear 
luiters  wore  illustraleil  in  the  November,' I!>OG,  and  the  June, 
1907,  issues  of  M aciiiniuy. 


NEW  LINE  OF  HEAVY  NEW  HAVEN  LATHES. 
In  Kig.  1  is  shown  an  exami)le  of  one  of  a  line  of  heavy 
pattern  engine  lathes  which  the  New  Haven  Mfg.  Co.,  of 
New  Haven,  Conn.,  is  placing  on  the  market.  Aside  from  the 
general  strength  of  the  design,  of  which  considerable  may  be 
understood  from  a  study  of  the  engraving,  there  are  a  num- 
ber of  interesting  points  connected  with  the  details  of  the 
mechanism,  particularly  with  reference  to  the  feed  changing 
device  and  the  laiier  turning  attachment. 


nected  by  a  tapered  iiln  with  the  sleeve  at  the  front  of  the 
slide  which  locales  it  so  far  as  endwise  movement  is  con- 
cerned, Wlien  this  tapered  pin  Is  removed,  and  the  clamp 
is  tightened  down  on  the  rod,  the  attachment  is  ready  for 
action..  The  tapered  swivel  bar  Is  graduated  at  one  end  to  read 
in  degrees,  and  the  other  in  Inches  per  fool.  A  fine  ajust- 
nient  is  provided  for  it  by  the  screw  and  hand  nut  shown. 


STURTEVANT  HIGH-SPEED   LARGE 
VOLUME  FAN. 
The  original   Sturtevant  fan,   invented   over  half  a  century 
ago  by   B.   1"\   Sturtevant,   was   for  high   pressures  and   small 


Pig    1.    Heavy  28-lnch  New  Haven  Lathe. 

The  speed  changing  box  at  the  front  of  the  head-stoclc  is  of 
the  design  which  we  have  described  before  (see  thte  New 
Tools  of  the  Month  in  the  August,  1904,  issue  of  MAcnixERT), 
giving  seven  changes  of  speed.  This  number  is  quadrupled 
by  the  supplementary  feed  box  at  the  end  of  the  head-stock, 
whose  mechanism  is  shown  in  Fig.  3,  removed  from  the  casing 
which  encloses  it  when  in  place  on  the  machine.  Stud  A 
carries  the  gear  which  receives  the  motion  from  the  lathe 
spindle.  About  it  Is  pivoted  a  rocking  frame  B,  carrying 
pivots  C  and  C.  which  each  carry  a  pair  of  gears  driven  by 
the  central  pinion  on  A.  Gear  D  is  mounted  on  an  extension 
of  the  shaft  of  the  main  feed  box  E.  This  gear  may  be  made 
to  engage  with  either  one  of  the  two  gears  on  each  of  the  two 
pivots  C  and  C  by  the  operation  of  handle  F.  Shifting  F 
longitudinally  brings  gear  D  opposite  the  outer  or  inner  gear 


Pig.  2,     Plan  view  of  Taper  Attachment. 

on  slud  ('.  Shifting  it  vertically,  by  means  of  the  connecting 
links  a.  rocks  frame  B  to  bring  either  the  upper  or  lower 
gears  on  C  into  mesh  with  D.  Four  changes  are  thus  pro- 
vided for. 

The  design  of  Ihe  taper  attachment  is  shown  in  Fig.  2. 
The  taper  bar  is  carried  by  a  table,  sliding  in  brackets 
attached  to  the  back  side  of  the  carriage,  and  always  in  place. 
Whf  n  it  is  desired  to  turn  tnpers,  -a  clamp,  which  is  fastened 
to  the  bed  of  the  lathe,  is  tightened  down  on  the  rod  which 
connects    it    with    Ihe    table.      The    cross    feed    screw    is   con- 


Fig:.  3.    Detail  of  Mechanism  for  Quadrupling  the 
Number  of  Peeds  obtained  in  the  Feed  Box. 

volumes.  It  was  Intended  particulaa4y  for  exhausting  the 
dust  produced  by  the  buffing  wheel,  in  smoothing  the  soles 
of  shoes.  At  that  time  it  was  thought  necessary  to  use  small 
pipes  and  maintain  a  high  velocity  throughout  an  exhausting 
system,  and  as  the  inventor  naturally  designed  this  fan  for 
a  pulley  drive  at  the  high  rotative  speeds  existing  In  shoe 
factories,  planing  mills,  etc.,  where  the  device  was  used,  the 


Design  of  Runner  for  Sturtevant  High-speed,  Large  Volume  Fan. 

form  of  fan  he  developed  had  24  or  more  blades,  curved,  and 
with  a  depth  equal  to  about  %  the  diameter  of  the  wheel, 
which  was  very  narrow.  This  was,  and  still  Is.  the  proper  form 
for  such  service,  where  the  volume  required  is  small  as  com- 
pared with  tlie  velocity.  •  Further  study  of  the  problem 
showed  that  there  was  a  wide  field  for  fans  giving  a  large 
volume  of  air  at  low  velocity.  In  many  cases  it  Is  .desirable 
lo  connect  steam  engines  directly  to  the  shaft,  making  the 
speed  of  the  fan  much  lower  than  had  previously  been  used. 
These  and  other  considerations  necessitated  wider  and  fewer 
blades,  giving  the  larger  volume  at  lower  velocity.  At  the 
same  time  the  proportion  of  blade  area  to  the  volume  was 
practically  the  same  as  in  the  type  of  wheel  ori.s;liially  de- 
signed. 

The  B.  F.  Sturtevant  Co.,  of  Hyde  Park.  Mass.,  has  recently 
added  to  these  types  a  form  intended  for  high  speed  and  large 
volumes.     Requirements  of  tills  kind  have  only  been  met  with 
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in  the  past  few  j-ears,  with  the  growing  use  of  the  steam 
turbine  and  the  electric  motor.  Still  keeping  the  proportion 
of  blade  area  to  volume  the  same  as  in  the  previous  types,  the 
natural  way  to  attain  the  desired  result  under  the  new  con- 
ditions was  to  widen  the  wheel  to  give  the  increased  volume, 
at  the  same  time  making  the  blades  more  numerous  and 
considerably  shallower,  thus  providing  a  large  inlet  area.  In 
practice,  slight  changes  in  construction  were  found  advisable 
to  increase  the  efficiency  and  to  reduce  eddy  currents  and 
other  obnoxious  features.  One  of  these  improvements  consists 
in  making  the  floats  for  the  high  speed,  large  volume  wheels 
with  several  cup-shaped  cavities  or  spoons,  as  shown  in  the 
illustration.  This  prevents  the  air  which  enters  the  pockets 
from  slipping  along  the  length  of  the  float,  constraining  it 
to  enter  and  leave  in  a  radial  plane.  The  form  of  runner 
shown  in  the  illustration  is  being  regularly  furnished  by  the 
makers  for  high  speed,  large  volume  service. 


It  will  be  seen  that  this  device  is,  in  use,  simply  two  posi- 
tive interlocking  couplings  of  the  old  style,  presenting,  with 
the  improved  design,  the  advantages  of  not  requiring  to  be 
accurately  fitted  to  the  shafts,  driven  on  them,  or  have  key- 


SIMONDS  SCREW  SLOTTING  HACK-SAWS. 

The  Simonds  File  Co.  of  Fitchburg.  Mass.,  is  manufac- 
turing extra  thick,  concaved  hack-saw  blades  in  sets  of  four, 
for  the  special  purpose  of  slotting  odd  screw  heads  for  tool 
and  repair  work.  The  general  outline  of  one 
of  these  Ijlades  is  shown  in  the  accompanying 
line  cut.  The  thickening  of  the  width  at  the 
toothed  edge  gives  the  blade  a  clearance  which 
allows  it  to  be  easily  worked  by  hand,  even  on 
the  widest  size  of  the  set,  which  is  0.109  inch 
thick.  The  other  three  saws  are  O.0S3,  0.065 
and  0.049  inch  thick,  respectively.  These  screw 
slotting  blades,  though  they  have  been  in  the 
market  but  a  short  time,  have  already  met  with 
cordial  appreciation  on  the  part  of  tool  makers, 
repair  men  and  others,  who  have  occasional 
jobs  of  screw  slotting  to  do,  which  have  hith- 
erto been  done  in  a  patched  up  way  with  thin  hack-saw  blades, 
or  on  the  milling  machine  with  a  milling  cutter,  at  a  consid- 
erable expense  of  time  and  labor. 


U 

Mnchlnery,X.  T . 
Wide-face  Hack- 
saw Blade. 


HENDERSHOT  SHAFT  COUPLING. 

This  device,  which  is  being  placed  on  the  market  by  Man- 
ning, Maxwell  &  Moore,  Inc.,  85-87-S9  Liberty  Street,  New 
York,  embodies  novel  features  of  construction  which  gives  it 
great  usefulness  and  effectiveness.  The  design  can  be  easily 
understood  from  Figs.  1  and  2,  of  which  the  first  shows  it 
assembled,  and  the"  second  separated  into  its  component  parts. 
It  is  made  in  two  complete  halves,  each  half  consisting  of 
a  body  and  a  split  tapered  bushing,  the  latter  bored  to  fit 
the  shaft  and  turned  to  fit  the  tapered  hole  in  the  body  of  the 
coupling.  The  two  bodies,  which  form  the  flanges  of  the  coup- 
ling, are  provided  with  interlocking  lugs  on  their  faces,  which 
take  the  torsional  strain  of  the  transmission,  the  bolts  being 

required  only  for  com- 
pressing the  sleeve  on  the 
shaft.  A  turned  ledge  on 
the  face  of  one  flange  fits 
a  turned  recess  on  the  face 
of  the  other,  thus  serving 
to  keep  the  shafts  concen- 
tric with  each  other  and  in 
correct  alignment. 

Among  the  advantages  of 
this  construction  are  the 
following:  The  two  parts 
of  the  coupling  may  each  be  assembled  on  its  own  shaft 
while  they  are  on  the  floor,  before  being  hoisted  into  place, 
thus  facilitating  the  work  of  erection.  Owing  to  the  fact 
that  two  taper  bushings  are  used  instead  of  one,  differences 
in  diameter  of  the  two  shafts  are  taken  care  of  without 
the  slightest  difficulty.  The  transmission  of  the  turning 
moment  by  interlocking  lugs  Instead  of  by  the  boit.s,  re- 
lieves them  of  a  large  share  of  the  strain;  though,  in  accord- 
ance with  the  plan  of  making  this  coupling  unusually  strong, 
even  greater  bolt  area  than  usual  is  provided.  The  tapered 
bushings  are  made  quite  thin,  while  the  hubs  are  proportion- 
ally large,  thus  obtaining  great  strength  and  holding  power 
with  the  application  of  comparatively  little  force  in  clamping. 


Fig.  1.     Hendershot  Shaft  Coupling. 
Assembled. 


Fig  2.    The  Construction  of  the  Coupling,  as  sho-wu  by  the  Component  Parts. 

ways  cut  in  the  latter.  The  coupling  is  easily  taken  apart  by 
screwing  two  bolts  into  holes  tapped  in  the  shell  for  that  pur- 
pose. Each  complete  set  is  put  together  on  a  test  bar  and 
inspected  before  it  leaves  the  factory. 


BRIDGEPORT  DROP  APRON  TOOL'GRINDER. 

The  principal  peculiarity  of  the  tool  grinder  shown  in  the 
engraving  is  the  fact  that  the  rim  of  the  bowl  wliich  surrounds 
the  wheel  stand  has  been  made  considerably  lower  than  is 
usually  the  case.  The  reason  for  this  construction  is  to  be 
found   in    the   necessity   for   grinding   tools   much   larger   and 


Tool  Grinder  \plth  Low:  Bowl  or  Apron,  for  Grinding  Long-shanked 
Lathe  or  Planer  Tools. 

longer  than  was  the  case  when  the  original  designs  of  wet  tool 
grinders  were  first  brought  out.  The  great  size  and  length 
of  these  tools  makes  it  almost  impossible  to  grind  them  at 
the  proper  angles  on  grinding  machines  as  ordinarily  made 
with  the  high  bowl  or  apron,  it  being  impossible  to  lower 
the  shank  to  an  angle  sufficient  to  give  the  proper  bevel. 

In  its  general  construction,  the  tool  is  similar  to  other 
machines  the  builders  brought  out.  The  base  forms  a  large 
water  tank  supplying  the  centrifugal  pump,  which  forces  a  full 
stream  of  water  to  the  wheel.  The  tool  may  be  either  belt  or 
motor  driven.  When  belt  driven,  it  is  equipped  with  tight  and 
loose  pulleys  on  the  emery  wheel  spindle,  with  a  self-locking 
belt  shifter  to  hold  the  belt  on  the  desired  pulley.  This  shifter 
is  within  easy  reach  of  the  operator.  When  driven  by  a  direct- 
current  motor  the  motor  is  mounted  on  a  substantial  bracket, 
cast. integrally  with  the  base,  as  shown  in  the  engraving.  The 
armature  spindle  is  then  directly  coupled  to  the  wheel  spindle. 
When  arranged  for  an  alternating-current  motor,  the  motor 
is  back  geared  to  the  wheel  spindle,  being  mounted  on  a 
bracket  similar  to  the  one  shown. 

The  device  is  made  for  a  36-inch  wheel,  with  a  4-inch  face, 
20  by  214  inches.     The  emery  wheel  should  run  about  425  or 
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4riO  revolutions  jici-  iiilimtc.  The  weight  of  the  machine  with 
motor  Is  2,600  pouiuls.  U  is  built  by  the  Dridgepoit  Safety 
Kiiiery  Wheel  Co..   Inc.,  Drldgeport,  Conn. 


INGERSOLL  MILLING  MACHINE  WITH  HORI- 
ZONTAL, VERTICAL,  AND  ANGU- 
LAR SPINDLES. 

The  milling  machine  shown  in  the  accompanying  half-tone 
wns  designed  by  Us  builders,  the  I'ngersoll  Milling  Machine 
Co.,   Hocliford,   111.,   for    milling  the  general   run   of   worli   re- 


ft range  of  from  VL'  Incli  i>er  minute  up  to  l.'i  inches  per 
minute.  The  quick  power  adjustment  In  either  direction  Is 
about  ao  feet  per  minute.  The  axial  ndjus-tmcnt  of  the  verti- 
cal spindle  Is  8  inches,  that  of  the  horizontal  s|)lndle  being 
the  .same. 


HAMILTON  NO.   3  HORIZONTAL   DRILLING, 
BORING,  AND  MILLING  MACHINE. 

The  tool  shown  in  the  engraving  is  buill  l)y  the  Hamilton 
Machine  Tool  Co.,  Hamlllon,  Ohio.  It  is  a  drilling,  boring 
and  milling  machine  of  heavy  and  rigid  construction,  charac- 
terized by  a  facility  of  adjustment  and  operation 
unusual  in  a  machine  of  this  size.  It  is  particularly 
adapted  to  the  handling  of  unwieldy  pieces  which  are 
diflicuU  or  inconvenient  to  move.  After  these  are 
once  placed  on  the  floor-plate,  the  spindle  can  be 
adjusted  horizontally  and  vertically  to  perform  dif- 
ferent operations  within  its  range,  resulting  in  a 
saving  of  time  and  the  obtaining  of  greater  accuracy 
than  by  less  improved  methods  of  doing  the  work. 
The  operations  of  drilling,  boring  and  tapping,  to- 
gether with  milling  of  slides,  bearing  surfaces  and 
T-slots,  can  all  be  performed  at  one  setting  of  the 
work. 

In  its  general  construction,  the  machine  consists 
essentially  of  a  floor-plate  to  which  the  work  is  fast- 
ened, combined  withh  a  transverse  bed  along  which 
a  column  may  be  adjusted  or  fed  to  any  desired  posi- 
tion within  its  range.  The  column  carries  the  boring 
spindle  in  a  slide  on  its  face.  An  outboard  support 
for  the  boring  bar  is  also  furnished,  which  is  clamped 
in  a  suitable  location  on  the  floor-plate. 

Power  feeds  and  quick  traverse  movements  in  both 
directions  are  provided  for  the  column  on  the  bed, 
for  the  slide  up  and  down  the  face  of  the  column, 
and  for  the  spindle  in  and  out  of  its  bearings  in  the 
slide.  Graduations  are  provided  for  reading  the  vari- 
ous adjustments  used  for  column  slide  and  spindle, 
as  well  as  for  the  adjustments  of  the  outboard  bear- 
quiring  the  finishing  of  plane  surfaces  on  the  top,  sides  and  ing,  so  that  the  matter  of  setting  the  machine  for  a  given 
ends.  The  angular  spindle,  shown  in  the  cross  rail,  is  a  special  operation  is  a  simple  one.  The  spindle  slide  on  the  column 
provision  for  finishing  the  surfaces  of  inclined  pillow  blocks      is  counterweighted.  as  also  is  the  supplementary  slide  on  the 
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for  gas  engine  frames. 

Each  of  the  two  heads  on  the  cross 
rail  has  an  automatic  reversible  feed 
across  the  machine  in  either  direction, 
each  taking  in  the  full  width  between 
the  housings.  The  angular  head  may 
be  readily  removed,  if  it  is  not  re- 
quired for  a  considerable  period  of 
time,  though  it  is  not  In  the  way  of 
ordinary  work  when  moved  to  the 
extreme  end  of  the  cross  rail.  When 
using  the  vertical  heads,  the  horizon- 
tal arbor  shown  in  place  on  the  ma- 
chine is  removed.  It  can  be  seen  that, 
in  finishing  horizontal  surfaces,  either 
slabbing  cuts  or  end  mill  cuts  can  be 
used. 

It  will  be  noticed  that  the  horizon- 
tal head  is  at  the  opei'ator's  side  of 
the  machine  instead  of  being  mounted 
on  the  further  cross-rail,  as  is  com- 
mon in  machines  of  this  kind.  This 
makes  it  much  more  convenient  for 
the  operator  in  setting  to  proper 
depth  of  cut  when  using  face  mills. 
The  horizontal  spindle  head,  the  cross- 
rail,  and  the  spindle  of  the  vertical 
head,  are  all  counterbalanced  to  make 
the  adjusting  of  the  machine  as 
easy  as  possible.  The  spindles  are 
driven  by  spur  gears  cut  from  solid 
forgings,  and  are  encased  so  that  they  can  be  packed  in  grease. 

This  machine  Is  niado  in  two  standard  sizes,  36  Inches  and 
46  Inches  width,  with  any  desired  length  of  table.  The  posi- 
tive table  feed  has  eight  changes  for  each  cutter  speed,  giving 


outboard  bearing. 


A  Drilling,  Boring:,  and  Milliner  Maoliine  of  Rtffld  and  Convenient  Deslgrn. 

The  various  spindle  speeds  and  feeds  are  obtained  from 
a  single  pulley  running  at  constant  speed,  the  changes  being 
made  by  positive  quick  change  mechanisms  controlled  by 
.suitably   placed   levers.     All   the  changes   can   be  made   while 
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the  machine  is  in  motion.  There  are  eight  changes  for  the 
feed  of  the  column,  slide  and  spindle,  ranging  between  0.0196 
and  0.66  inch  per  revolution  of  the  spindle  for  the  column  and 
slide,  and  from  0.001  to  0.033  inch  per  revolution  for  the 
longitudinal  feed  of  the  spindle.  Positive  quick  change  gear- 
ing with  suitable  levers  provide  for  16  spindle  speeds  in 
geometrical  progression,  ranging  from  2  to  180  revolutions 
per  minute.  The  mechanism  for  these  changes  is  suitably 
enclosed  and  guarded,  and  the  controlling  handles  are  lo- 
cated within  easy  reach  of  the  operator,  as  are  those  for 
the  quick  power  movements.  The  single  pulley  drive  makes 
the  use  of  the  motor  drive  a  simple  matter.  It 
being  merely  necessary  to  replace  the  driving  pul- 
ley  with  a  constant  speed  motor. 

The  floor-plate,  shown  in  the  engraving,  is  8 
feet  long  by  6  feet  wide  and  10  inches  thick.  The 
area  of  this  plate  may  be  altered  to  suit  the  re- 
quirements of  the  purchaser.  The  traverse  of  the 
column  on  the  bed  is  72  inches;  of  the  spindle 
slide  on  the  column,  40  inches;  and  the  longitu- 
dinal traverse  of  the  spindle  is  36  inches.  The 
distance  from  the  center  of  the  spindle  to  the  top 
of  the  floor-pl.^te  may  be  adjusted  within  the  lim- 
its of  24  inches  and  64  inches.  The  machine,  as 
shown,  weighs  about  30.000  pounds. 


LANDIS  STAY-BOLT  CUTTER. 

The  Landis  Machine  Co.,  of  Waynesboro.  Pa.,  is  building 
the  stay-bolt  cutter,  illustrated  in  Fig.  1.  The  principal  fea- 
ture of  this  machine  is  the  avoidance  of  the  lead-screw,  which 
has  hitherto  been  considered  necessary  in  stay-bolt  threading 
machines  to  bring  the  thread  of  the  stay-bolt  to  exactly  the 
right  pitch,  so  that  it  will  match  up  with  the  holes  in  he 
boiler  plates  as  tapped  by  the  stay-bolt  tap.  If  the  pitch  of 
the  stay-bolt  is  not  exactly  proper,  contiguous  bolts  in  the 
boiler  being  of  different  pitches,  the  continuous  threads   pro- 


HILBERT  UNIVERSAL  DRILLING 
TABLE. 

The  accompanying  half-tone  shows  a  device  made 
by  the  Hilbert  Machine  Co.,  Cincinnati.  Ohio,  for 
increasing  the  range  of  usefulness  of  the  ordinary 
•drill  press  or  radial  drill.  It  is  a  universal  at- 
tachment, permitting  holes  to  be  drilled  at  any  angle  in  either 
of  two  planes,  giving  access  to  all  sides  of  the  work  except  the 
face  upon  which  it  is  clamped. 

The  attachment  consists  of  a  circular  table,  pivoted  at  the 
center  and  capable  of  being  swung  to  any  angle  about  the 
axis  perpendicular  to  its  face,  with  provision  for  clamping 
to  any   desired  position  when  it   is  obtained.     The  holder  to 


A  Device  for  Presentiog  W^ork  to  the  DnU  Press  at 
any  Desired  An^le. 

which  the  table  is  pivoted  is  mounted  on  trunnions,  carried  by 
standards  integral  with  the  base,  so  that  the  work  fastened 
to  the  table  may  also  be  adjusted  about  a  horizontal  axis. 
A  worm-wheel  sector  with  adjusting  worm  is  provided  for 
this  motion,  making  it  easy  to  handle  heavy  work  with 
delicacy  and  certainty.  When  desired,  for  rapid  adjustment 
the  worm  may  be  dropped  out  of  mesh  with  the  sector,  and  the 
table  swung  over  by  hand.  Clamping  mechanism  is  provided 
for  this  adjustment  also.  When  used  in  connection  with  an 
ordinary  drill  press  it  will  be  seen  .that  this  device  will  per- 
form many  of  the  functions  of  the  universal  drill. 

The  base  of  the  table  is  14x14  inches,  and  the  height  from 
the  horizontal  clamping  surface  to  the  base  is  22  inches.  The 
table  is  25  inch  in  diameter. 


Fig.  1.    Double  Head  Landis  Stay-bolt  Cutter. 

duced  by  the  tap  will  force  the  plates  apart  at  different  dis- 
tances, thus  straining  both  the  plates  and  the  bolts. 

The  builders  have  adopted  their  regular  form  of  chaser  for 
this  purpose,  obtaining  with  its  use,  a  high  degree  of  accur- 
acy without  requiring  the  incorporation  of  a  lead-screw  in  the 
machine.  One  of  the  chasers  is  shown  in  Fig.  2.  As  may  be 
seen,- the  teeth  are  not  bobbed,  but  milled.  They  are  set  in 
the  head,  tangent  to  the  work,  with  the  front  ground  at  an 
angle  so  that  the  work  only  bears  on  the  cutting  edges  for 
the  first  few  teeth.  The  finished  threads  bear  on  the  back 
of  the  cutting  edge  on  the  milled  surface  of  the  threads  of  the 
chaser.  The  work  and  the  chaser  together,  thus  furnish  the 
lead-screw  and  nut  for  the  machine.  These  chasers  are  care- 
fully made,  and  very  accurate  results  are  secured.  When  a 
lead-screw  and  die  are  used,  if  they  are  not  exactly  the  sanii? 
pitch,  the  two  work  against  each  other,  producing  rough  and 
torn   threads. 

Another  advantage  of  the  type  of  chasers  shown  is  the  fact 
that  they  are  ground  on  the  end  only,  and  so  may  be  sharp- 
ened repeatedly  until  the 
full  length  is  used  up. 
The  end  may  also  be 
ground  at  any  angle  to 
suit  the  material  being 
worked  on,  it  being  pos- 
sible to  produce  a  curl- 
ing chip,  as  with  a  lathe 
tool.  The  die  never  re- 
quires to  be  annealed, 
bobbed  or  retempered, 
consequently  it  is  not 
subject  to  the  changes 
which  occur  in  rehobbing 
dies,  and  has  a  life  far  in 

Fig.  2.    Type  of  Chaser  used  in  Landis 

excess    of    the    old    style  Boit  cutter, 

type.  The  head  in  which  it  is  mounted  is  arranged  to  swing 
the  cutters  apart  or  bring  them  together,  so  as  to  cover  a  wide 
range  of  diameters. 

The  carriage  of  this  machine  has  an  adjustment  vertically 
and  sideways.  The  cutting  strain  is  exactly  central.  The  rack 
is  provided  with  recesses  between  the  teeth,  so  that  it  is  im- 
possible to  clog  them  up  with  chips  or  scale,  which  are  allowed 
to  fall  through  into  the  base  without  interfering.  The  ma- 
chine is  built  in  single  and  double  head  arrangement  in  sizes 
up  to  1%  inch  diameter. 
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BRITISH  INDUSTRIAL  NOTES. 

Tlio  proviously  iiiciil  lomil  dowinviiiil  toiuU'iicy  lu  British 
Industrial  rotiiriis  roiitlmios,  tliouRli  not  apparontly  at  such  a 
rate* as  to  justify  unduly  in'sslniisllc  views.  Here  and  there, 
slackness  is  pronounced:  lor  Instance,  in  Sunderland  consider- 
able distress  prevails,  as  a  consequence  of  the  abnormal 
scarcity  of  shlp-l)uil(linK  orders,  due  to  a  number  of  causes, 
one  belns  the  high  prices  of  shlp-buihlinK  nuiterlal,  another 
tho  hisb  price  of  coal  acting  unl'uvoral)ly  on  the  shipping 
trade.  In  tlie  Midlands,  \Volverhain|)lon  has  experienced  sev- 
eral setbacks  within  recent  years,  due  to  the  removal  of 
large  works  to  more  favorable  positions  near  the  seaboard, 
the  railway  companies  appearing  unable,  or  unwilling,  to 
assist — 'by  reduced  rates  of  carriage — in  the  retention  of  these 
businesses.  Two  works  engaged  In  the  manufacture  of  pud- 
dled iron,  have  just  been  sold,  ostensibly  on  account  of  ina- 
bility to  meet  competition,  though  an  imi)ression  )irevails  in 
some  quarters,  that  it  is  more  in  consequence  of  the  pooling 
of  financial  interests.  At  the  same  time  it  is  reported  that 
the  size  of  the  large  works  formerly  occupied  by  Daniel 
Lysaght  &  Co.,  who  removed  to  Newport,  South  Wales,  has 
been  purchased  by  a  London  syndicate  which  will  probably 
build  new  works,  and  Sir  Alfred  Hickman  will  entirely  reor- 
ganize and  equip  the  large  steel  smelting  and  rolling  mill 
plant  at  the  neighboring  town  of  Bilston,  electrical  driving 
being  adopted  on  a  considerable  scale. 

Banks  and  Banking. 
Though  the  subject  of  banking  methods  is  not  too  often 
included  in  reports  on  engineering  industry,  the  present 
financial  troubles  in  the  United  States — sympathetically  felt 
in  other  countries — may  justify  reference  to  an  important 
paper  on  "A  Decade  of  Bank  Amalgamation,"  prominent 
points  raised  including  the  fact  that  since  1897  no  fewer  than 
eighty-five  British  banks  have  ceased  to  exist  through  amal- 
gamations, a  chief  feature  being  the  continued  disappearance 
of  the  once  powerful  private  banker.  Tables  given  in  relation 
to  British  joint  stock  banks,  their  assets  and  liabilities,  show 
their  great  solidity.  For  every  £100  of  deposit  liability  the 
banks  hold  £30  in  liquid  assets,  £17  in  Al  investments,  £62 
is  employed  in  making  advances  and  discounting  bills  for 
the  trading  community,  leaving  only  .£9  in  bank  premises 
and  cover  for  acceptances.  In  addition  there  is  the  guarantee 
of  the  uncalled  capital  which  is  equal  to  £24,  or  a  total 
security  of  £142  for  every   £100  of  deposit  liability. 

Franco-British  Exhibition  in  1908. 
Considerable  interest  is  being  evinced  in  the  Franco-Brit- 
ish Exhibition  to  be  held  at  Shepherd's  Bush,  London,  in 
1908.  There  appears  some  probability  of  a  representative 
show  of  British  and  French  machines  and  products.  The 
buildings,  etc..  will  cover  forty  acres. 

Ship-buildlngr. 
In  ship-building,  recent  developments  include  the  complete 
removal  of  Messrs.  Yarrow  from  the  Thames  to  the  Clyde, 
which  will  take  place  immediately  the  last  torpedo  boat,  now 
under  construction.  Is  completed.  Operations,  more  par- 
ticularly boiler-making,  are  now  in  progress  at  the  new  works. 
Messrs.  Thorneycroft  have  practically  removed  all  their  naval 
works  from  Chiswick  to  Southampton,  their  latest  production, 
which  has  just  gone  through  its  trials,  being  the  turbine- 
driven  destroyer  Tartar,  which  in  three  runs,  with  and 
against  the  tide,  attained  the  record  speed  of  35.9.5  knots. 
The  Ohurka,  another  ocean-going  turbine  destroyer,  built  by 
Hawthorn,  Leslie  &  Co.,  in  her  ofiiclal  six  hours'  trial  attained 
an  average  speed  of  3.3.91  knots.  She  proved  her  ability  to 
steam  a  distance  of  1,715  knots  at  a  speed  of  ISVi  knots 
without  replenishing  her  fuel  suiiply,  which  is  considerably 
better  than  the  Admiralty  requirements.  If  supplementary 
oil  tanks  were  fitted,  she  could  steam  2,500  knots  without 
taking  on  board  more  fuel. 

Interesting  Foundry  Practice  Development. 
In  foundry  practice,  a  method,  developed  by  Dr.  Szekely, 
Sr.,  of  113  Clements  Inn,  London,  of  producing  iron  castings 
in  metal  molds  shows  Interesting  and  suggestive  results, 
there  being  practically  no  shrinkage.  The  molds  are  treated 
by  a  wash,  and  all  castings  produced  are  soft.     We  under- 


stand that  Alfred  Herbert,  Ltd.,  Coventry,  produces  a  number 
of  its  castings  on  these,  or  somewhat  similar  lines.  Speak- 
ing broadly,  more  consistent  attention  than  formerly  Is  being 
devoted  to  the  layout,  equipment,  and  management  of  foun- 
dries, tho  British  Foundrynien's  Association  being  an  active 
agent  in  the  dissemination  of  inforniation  and  suggestions 
calculated  to  improve  the  general  status  of  the  foundry, 
which,  though  essential  to  engineering,  has  never  been  as  well 
recognized  as  its  importance  would  naturally  suggest. 

Lifting:  and  Conveying'  Machinery— Sugar  Machinery. 
The  manufacture  of  cranes  and  lifting  and  conveying  appli- 
ances in  general,  has  made  substantial  though  unobtrusive 
l)rogress  of  late  years  in  this  country.  One  of  the  most  promi- 
nent concerns  in  Great  Britain  is  that  of  Appleby's,  Ltd.,  of 
Leicester  and  London,  which  by  amalgamation  with  a  Glasgow 
firm,  and,  more  recently,  with  the  Temporlcy  Transporter  Co., 
is  now  particularly  well  equipped  for  dealing  with  practically 
all  branches  of  this  important  section.  The  building  of  the 
heavier  traveling  cranes,  especially  since  the  general  adoption 
of  electric  driving,  has  often  been  dealt  with  by  machine 
tool  makers  in  conjunction  with  their  regular  output,  but 
where  such  is  still  the  ease,  the  work  is  to  all  intents  and 
purposes  produced  in  a  distinct  shop  or  department.  Iron 
and  steel  foundries,  es  will  as  shipbuilding  yards,  have  con- 
tributed largely  to  the  increased  demand  for  powerful  lifting 
appliances,  while  the  general  run  of  industries  are  increas- 
ingly alert  as  to  the  advantages  obtainable  from  rapid  internal 
transit  of  material.  All  the  same,  the  number  of  plants 
concerned  in  this  branch  of  work  seems,  to  say  the  least,  fully 
adequate  to  the  demands  made  on  their  output. 

In  addition  to  other  considerable  orders.  The  Mirrlees-Wat- 
son  Co.  of  Glasgow,  has  recently  had  placed  in  its  hands 
the  contract  for  the  whole  of  the  buildings  and  plant  for  a 
large  sugar  refining  works  in  the  State  of  Morelos,  Mexico, 
the  layout  being  such  as  will  admit  of  easy  extension.  In 
the  Glasgow  district  generally,  things  in  the  engineering  and 
tool-making  line  are  decidedly  less  brisk  than  for  some  time 
past. 

Milling-  Machine  Development— Yorkshire  Tools. 
In  the  way  of  milling  machines,  considerable  advances  have, 
within  the  last  few  years,  been  made  by  British  manufac- 
turers both  as  regards  power  provided — with  proportionate 
stability — and  ease  of  manipulation.  This  has  talien  place 
in  all  the  branches  of  this  class  of  tool  from  the  heaviest  and 
more  simi)le  forms,  to  those  in  which  comprehensiveness  of 
function  for  small  and  medium  work  is  the  leading  character- 
istic. About  eleven  years  ago  (March,  1897)  the  writer  con- 
tributed a  short  article  to  this  journal,  on  Yorkshire  tools, 
dealing  with  the  phenomena  of  the  extremely  low  priced 
tools  which  then  formed  the  staple  product  of  a  number  of 
makers  in  several  districts.  A  number  of  Yorkshire  friends 
obtained  the  impression  that  undue  severity  towards  York- 
shire practice  was  evinced  in  the  paper,  though  nothing  was 
mentioned  that  could  not  easily  be  upheld,  and  full  allowance 
was  made  for  ruling  conditions,  and  due  credit  given  for 
wonderful  value  for  price  paid.  However,  the  change  in 
absolute  value  and  accuracy  of  machine  tools  easily  obtain- 
able in  Yorkshire  during  the  last  seven  years  or  so,  cannot 
be  over  emphasized.  The  amount  spent  in  the  most  approved 
plant,  organization,  and  design,  must  be  enormous,  and  the 
result  has  more  than  justified  the  expenditure.  Since  the 
Paris  Exposition  of  1900,  one  firm  alone — Dean,  Smith  & 
Grace,  Ltd.,  Keighley,  has  at  least  trebled  its  turnover, 
having,  since  then,  specialized  on  one  form  of  machine  tool 
onl.v — lathes.  On  .Japanese  account  alone,  they  have  supplied 
over  250  lathes.  The  only  tools  built  outside  of  lathes  are 
special  machines  for  their  own  use  which  cannot  conven- 
iently be  obtained  from  other  makers.  The  great  majority  oC 
the  lathes  turned  out  are  concdriven  and  specially  adapted 
for  high-speed  work,  though  all-gear-head  machines  are  built 
to  special  order  or  to  meet  certain  conditions.  A  line  now 
being  produced  very  successfully  is  that  of  four-jaw  Indepen- 
dent chucks,  it  very  early  being  seen  that  the  then  commer- 
cially obtainable  chucks  were  far  from  ecpial  to  the  duty 
imposed  by  high-speed  steel.  James  Vose, 

Manchester,  Eng.,  December  31,  1907. 


420 


MACHINERY. 


February,  1908. 


OPENING  OP  THE  NEW  ENGINEERS'  CLUB 
BUILDING. 

On  the  evening  of  January  11,  more  than  600  men  of  promi- 
nence in  the  engineering,  architectural,  and  industrial  world, 
met  at  the  new  Engineers'  Club  house  in  Philadelphia  for  a 
house-warming  and  reception.  It  probably  was  the  largest 
and  most  representative  gathering  of  engineers  ever  held  in 
Philadelphia.  The  event  marked  the  thirtieth  anniversary  of 
the  club,  which  has  had  a  long  and  creditable  career. 

The  new  club  house,  which  is  situated  at  No.  1317  Spruce 
Street,  was  formerly  the  residence  of  Mr.  Charles  Potts,  a 
wealthy  iron  manufacturer.  It  was  designed  by  Mr.  Lewis 
Hickman  on  such  broad  lines  that  when  the  Engineers'  Club 
purchased  it.  it  was  found  to  need  little  alteration  to  convert 
it  into  an  ideal  club  house.  The  purchase  price  was  ?55,000, 
and  ?15,000  additional  was  spent  in  changes  and  furnishings. 


Pig.  1.    New  Engineers'  Club  of  Philadelphia. 

The  building,  which  is  of  brownstone  and  tour  stories  in 
height,  has  a  frontage  of  25  feet  and  a  depth  of  140  feet.  At 
the  right  of  a  wide  hall  is  a  lounging  and  reception  room  17x48 
feet,  fitted  with  two  costly  mantel  pieces,  one  of  solid  onyx 
and  the  other  of  mahogany.  In  this  room  is  a  chandelier 
valued  at  several  thousand  dollars,  which  was  imported  by 
Mr.  Potts  from  Turkey.  Handsome  mahogany  tables  and 
leather  upholstered  chairs  make  this  room  most  comfortable 
and   inviting. 

The  meeting  hall  is  on  the  second  floor  in  the  front.  This 
was  two  rooms  which  are  now  converted  into  one  large  room 
24x48  feet.  Here  can  be  seated  200  persons,  and  it  is  the  In- 
tention of  the  club  to  hold  not  only  semi-monthly  meetings  of 
the  club  here,  but  also  all  business  meetings.  In  the  rear  of 
the  meeting  room  is  a  closet  wherein  can  be  installed  the 
stereopticon  apparatus  when  it  is  not  in  use.  The  room  Is 
lighted  by  electric  lights  hung  close  to  the  ceiling  in  front 
of  the  ceiling  beams  so  that  the  rays  of  light  do  not  dazzle 
the  eyes  of  those  seated  in  the  auditorium. 

The  library,  a  room  17x34  feet,  filled  with  books  and  period- 
icals, is  on  the  second  floor,  at  the  rear  of  the  meeting  hall. 
The  floor  of  this  room  is  covered  with  cork  carpet.  Back  of 
the  library  is  a  small  room  used  temporarily  by  the  ofiicers, 
but  which  will  eventually  be  used  as  a  conversational  corner. 
On  the  third  floor  are  six  comfortably  furnished  bedrooms  for 


convenience  of  out-of-town  members.  On  the  fourth  floor  a 
room  17x67  feet  is  given  over  to  a  playroom,  being  equipped 
with  pool  tables,  shuffle  board,  etc.  There  are  also  two  bed- 
rooms, a  bath  and  committee  room  on  this  floor.  • 

The  Engineers'  Club  was  founded  December  17,  1877,  at  a 
gathering  of  twenty-one  engineers  at  the  home  of   Dr.  Cole- 
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man  Sellers.  Fifty  members  were  q'uickly  enrolled,  and  the 
growth  of  the  club  has  been  going  on  steadily  since.  Some 
very  notable  papers  have  been  contributed  by  its  members.  Of 
the  original  members  who  organized  the  club,  there  are  only 
three  surviving,  these  being  Mr.  Wilfred  Lewis,  Mr.  Chas.  A. 
Billin,  and   Mr.   M.  R.  JIuckle,  Jr.     The   present  membership 
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is  about  590.  The  recent  growth  has  been  rapid,  about  124 
new  members  having  been  enrolled  within  the  past  few 
months. 

The  following  are  the  officers:  President,  H.  W.  Spangler; 
vice-presidents,  Washington  Devereux,  W.  P.  Dallett.  Wm. 
Easby;  secretary,  Francis  Head;  treasurer,  George  T.  Gwilliam. 

*     *     * 
THE  MACHINERY  CLUB,  NEW  YORK. 

Plans  for  the  new  Machinery  Club  are  practically  mature 
at  the  present,  writing,  and  all  the  contracts  for  furnishing, 
equipment  and  decoration  have  been  made.  The  Fulton  Build- 
ing, whose  two  upper  floors,  the  twenty-first  and  twenty-sec- 
ond, the  club  is  to  occupy,  is  to  be  ready  April  15,  while  the 
contracts  are  all  called  for  completion  on  April  1,  so  there 
should  be  no  delay  in  geting  into  the  quarters  as  soon  as  the 
building  is  completed. 

The  architect's  plans  show  a  very  elaborate  and  serviceable 
lay-out.  The  twenty-first  floor  will  be  occupied  by  the  offices, 
hall,  coat  room,  reception  room,  etc.,  and  the  main  dining- 
room.  This  latter  will  be  of  sufficient  size  to  accommodate 
500  guests  during  the  luncheon  period,  between  12:30  and 
2  or  3  in  the  afternoon.  In  addition  to  this,  there  is,  on  this 
floor,  a  large  grill-room  and  a  bar.     The  top  floor  of  the  build- 
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lug,  the  twenty-second.  Is  provided  with  a  ladles'  dining-room, 
a  smoking-room  and  ii  number  of  private  dlulng-rooms.  Only 
a  part  of  this  story  Is  housed  In,  the  remainder  being  fitted 
up  as  a  roof  garden,  to  be  used  in  pleasant  weather.  This 
should  bo  an  especially  attractive  feature,  as  the  building  Is 
a  lofty  one  near  the  water's  edge,  on  the  outskirts  of  the 
high  building  district,  with  unobstructed  view  in  almost 
every  direction.  Tlic  kitchens  are  also  on  this  floor,  In  the 
rear  of  the  building. 

As  we  have  previously  explained,  the  membership  of  this 
club  is  divided  into  three  classes;  resident  members,  suburban 
members  and  non-resident  members.  We  are  informed  that 
over  500  membership  applications  have  been  accepted  by  the 
committee  on  membership,  these  being  about  equally  divided 
between  resident  and  non-resident  members. 

•  •    • 

PERSONAL. 

Walter  B.  Snow,  publicity  engineer,  Boston,  Mass.,  has  been 
elected  president  of  the  alumni  association  of  the  Massa- 
chusetts Institute  of  Technology. 

A.  L.  Roberts  has  entered  the  employ  of  Pawling  &  Harn- 
ischfeger,  Milwaukee,  as  mechanical  and  designing  engineer. 
Mr.  Roberts  was  for  eighteen  years  with  the  Morgan  Engi- 
neering Company. 

T.  D.  W.  Moore,  general  manager  of  the  Remington  Arms 
Co.,  Ilion,  N.  Y.,  has  resigned  his  position,  and  will  be  suc- 
ceeded by  Mr.  Jerome  Orcott,  general  manager  of  the  Union 
Metallic  Cartridge  Co.,  Bridgeport,  Conn.,  as  general  manager 
and  superintendent. 

Gorham  C.  Parker,  formerly  head  of  the  selling  department, 
Jacobs  Mfg.  Co.,  Hartford,  Conn.,  has  been  made  sales  man- 
ager of  the  Wm.  J.  Smith  Co.,  New  Haven,  Conn.,  manufac- 
turer of  adjustable  reamers,  automatic  tools  and  special 
machinery. 

George  A.  Gauthier,  formerly  chief  draftsman  and  designer 
of  the  Universal  Screw  Machine  Co.,  Hartford,  Conn.,  has 
taken  a  position  in  Toronto,  Canada,  to  design  machinery  for 
the  Caldwell  double-thread  wood  screw,  which  is  being  de- 
veloped by  Worth  &  Martin  of  that  city. 

D.  G.  Baker,  who  has  been  superintendent  of  the  Remington 
Arms  Co.,  Ilion,  N.  Y.,  for  the  last  three  years,  has  resigned 
that  position,  and  will  become  one  of  the  engineering  firm  of 
S.  M.  Green,  Inc.,  Holyoke,  Mass.  Mr.  Baker  will  remain  in 
Ilion  with  the  Remington  Arms  Co.  as  consulting  engineer  for 
some  time. 

H.  F.  Sanville,  who  has  been  for  the  past  two  years  with 
Dodge  &  Day,  engineers,  of  Philadelphia,  joined  the  organiza- 
tion of  Frank  B.  Gilbreth,  general  contractor,  on  the  first 
of  the  year.  Since  completing  his  engineering  education  at 
Columbia  University,  in  1892,  Mr.  Sanville  has  had  a  very 
wide  experience  in  engineering  and  construction,  as  well  as 
in  commercial  lines.  For  the  past  four  years  he  has  been 
secretary  of  the  PTiiladelphla  section  of  the  American  Insti- 
tute of  Electrical  Engineers. 

A  dinner  was  given  by  the  American  Museura  of  Safety 
Devices  and  Social  Hygiene  at  the  rooms  of  the  Aldine  Associ- 
ation, January  15,  in  honor  of  the  decorations  conferred  by 
the  French  Republic  upon  Mr.  Charles  Kirchhoff.  editor  the 
Iron  Age,  Mr.  T.  Comnierford  Martin,  editor  Electrical  World. 
and  Rev.  Percy  Stickney  Grant,  rector  Church  of  the  Ascen- 
sion. Mr.  Elbert  H.  Gary,  chairman  of  the  U.  S.  Steel  Corpo- 
ration presided,  and  John  La  Farge,  the  eminent  painter, 
conferred  the  decorations  of  Offlcier  de  L'lnstruction  Publique. 

•  •     • 

MEMORIAL  SERVICE  FOR  LORD  KELVIN. 

An  impressive  memorial  service  in  honor  of  Lord  Kelvin, 
who  died  December  23,  was  held  in  the  Engineering  Societies 
Building,  New  York,  Sunday,  January  12,  under  the  auspices 
of  the  American  Institute  of  Electrical  Engineers,  assisted  by 
representatives  of  the  American  Society  of  Mechanical  Engi- 
neers, American  Society  of  Civil  Engineers,  and  other  leading 
engineering  societies  of  United  States  and  Great  Britain. 
The  program  included  the  reading  of  memorial  resolutions  by 
the  secretary.     These  were  adopted  by  a  rising  vote.     Presi- 


dent Stolt  of  the  American  Institute  of  Electrical  Engineers 
made  appropriate  introductory  remarks,  and  Introduced  Prof. 
Elihu  Thompson,  whose  subject  was:  "Lord  Kelvin  as  an 
Electrical  Engineer."  He  was  followed  by  Prof.  E.  L.  Nichols 
with  the  subject,  "Lord  Kelvin  as  a  Scientist."  Mr.  G.  G. 
Ward,  vice-president  of  the  Commercial  Cables  Co.,  spoke  on 
the  subject,  "Lord  Kelvin's  Work  in  Sul)maiine  Telegraphy," 
and  Rear  Admiral  Geo.  W.  Melville,  U.  S.  N.,  treated  of  his 
work  in  naval  engineering.  To  T.  C.  Martin  was  given  the 
subject  of  Lord  Kelvin's  relation  to  the  American  Institute  of 
Electrical  Engineers.  Mr.  Ward's  remarks  were  of  much 
interest  because  of  his  intimate  connection  with  submarine 
telegraphy,  in  which  Lord  Kelvin's  most  notable  commercial 
success  and  widest  fame  were  won.  The  mirror  galvanometer, 
which  was  followed  by  his  equally  sensitive  and  more  practical 
siphon  recorder,  are  rated  among  the  mo.st  remarkable  instru- 
ments ever  devised.  The  effects  of  inductance,  reactance  and 
capacity  in  very  long  submarine  cables  prohibits  the  use  of 
strong  electrical  currents.  The  first  cable  laid  in  1S5S  was 
ruined  by  disregard  of  Lord  Kelvin's  advice,  the  insulation 
being  broken  down  by  using  too  great  battery  power.  The 
mirror  galvanometer  responds  to  impulses  so  feeble  as  to  be 
almost  inconceivable.  It  is  asserted  that  a  battery  contained 
in  the  bowl  of  an  ordinary  clay  pipe  is  sufficient  to  operate 
an  ordinary  ocean  cable  of  2,000  or  3,000  miles  length. 

*     *     * 

OBITUARY. 

George  V.  Cresson,  president  of  the  George  V.  Cressoh  Co., 
Philadelphia,  Pa.,  died  at  his  country  home  near  Philadelphia, 
January  18,  at  the  age  of  71. 


Charles  W.  Martin,  Jr.,  assistant  general  manager  of  Jenkins 
Bros.,  New  York,  died  at  his  home  in  Bay  Ridge,  South  Brook- 
lyn, December  31,  of  pneumonia,  following  an  attack  of  the 
grippe.  Although  Mr.  Martin  was  only  thirty-seven,  he  had 
been  in  the  employ  of  Jenkins  Bros,  twenty-one  years,  having 
entered  their  employ  when  a  boy  of  sixteen.  He  was  one  of 
the  best  known  men  in  the  power  plant  and  railway  supply 
fields  and  had  a  wide  circle  of  friends,  lie  leaves  a  wife 
and  twp  children. 


Matthias  N.  Forney,  a  well-known  retired  engineer,  author, 
editor  and  publisher,  died  of  paralysis  January  14.  He  was 
born  March  28,  1835,  in  Hanover,  Pa.  Mr.  Forney  displayed  a 
marked  taste  for  mechanics-  at  an  early  age,  and  in  1852 
entered  the  shop  of  Ross  Winans  as  an  apprentice  to  learn  the 
building  of  locomotives.  Following  his  apprenticeship  in  the 
shop  and  drafting-room  was  a  period  of  varied  mechanical  and 
mercantile  experience  during  which  he  was  granted  a  patent 
in  1866  for  the  celebrated  "Forney"  tank  locomotive,  which 
was  used  for  years  on  the  elevated  railways  of  New  York 
City,  and  in  large  numbers  by  contractors,  etc.  In  1870  he 
became  associate  editor  of  the  Railroad  Gazette,  and  in  1873 
brought  out  his  celebrate'd  Catechism  of  the  Locomotive, 
which  has  had  a  large  sale.  He  was  later  the  editor  and  part 
owner  of  that  Journal,  severing  his  connection  in  1883.  In 
1886  he  bought  the  American  Railroad  Journal  and  Van  Nos- 
trand's  Engineering  Magazine,  which  were  consolidated  under 
the  name  The  Railroad  and  Engineering  Journal,  later  being 
changed  to  American  Engineer  and  Railroad  Journal,  under 
which  name  it  is  still  published.  Mr.  Forney  was  very  active 
in  the  Master  Mechanics'  and  Master  Car  Builders'  Associ- 
ations.   He  was  married  for  the  first  time  about  one  year  ago. 


DR.  COLEMAN  SELLERS. 
The  death  of  Dr.  Coleman  Sellers,  at  his  home  in  Philadel- 
phia, Pa.,  December  2S,  removed  one  whose  ingenuity  and 
taste  did.  more,  perhaps,  than  any  of  his  contemporaries  to 
make  American  machine  tools  the  standard  of  excellence  and 
efficiency  the  world  over.  He  was  born  in  Philadelphia.  Janu- 
ary 28,  1827.  His  early  education  included  a  course  In  the 
academy  of  Anthony  Bolman,  West  Chester,  Pa.,  from  which 
he  graduated  at  sixteen.  To  possibly  benefit  his  health,  which 
was  not  robust,  he  was  advised  to  engage  in  agricultural  pur- 
suits for  a  year  or  so  after  graduation,  but  his  tastes  were 
too  scientific  and  mechanical  to  long  permit  him  to  follow 
thl3  prosaic  occupation,  but  during  this  period  his  Inventive 
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genius  was  displa.ved  in  tlie  invention  of  a  metal  tooth  liay- 
ralie  on  wtieels  that  anticipated  by  many  years  the  modern 
implement. 

At  nineteen  his  brothers  in  Cincinnati  gave  him  a  position 
as  draftsman  in  the  Globe  Rolling  Mills  in  that  city,  and  before 
he  was  twenty-one  he  was  made  superintendent  and  general 
manager  of  the  mills.  This  fact  of  having  gained  a  thorough 
insight  Into  the  manufacture  of  iron  in  less  than  two  years, 
coupled  with  evident  executive  ability,  early  developed,  speaks 
eloquently  for  his  extraordinary  talents.  In  1S51  at  the  age 
of  twenty-four  he  was  made  foreman  of  Xiles  &  Co.,  loco- 
motive builders  of  Cincinnati,  the  founders  of  the  present 
Niles  Tool  Works  branch  of  the  Niies-Bement  Pond  Co..  at 
Hamilton,  Ohio.  Five  years  later  he  returned  to  his  home 
city,  Philadelphia,  and  became  chief  engineer  of  Wm.  Sellers 
&  Co.,  and  later  was  made  a  member  of  the  firm. 

His  inventive  genius  and  skill  as  a  designer  soon  put  the 
Sellers  machine  tools,  already  well-known,  in  advance  of  com- 
petitors. Those  were  the  days  of  piano  legs,  beading,  fluting, 
scroll  work  and  other  outre  architectural  ornaments  in  ma- 
chine design,  now  regarded  as  ridiculous,  but  then  considered 
to  be  quite  the  proper  thing.  Young  Sellers  discarded  the 
clumsy  and  inappropriate  designs,  and  made  shapely  and  well- 
proportioned  forms  which  coupled  with  superior  mechanical 
design  throughout,  easily  made  Sellers  tools  the  best  pro- 
duced. He  was  the  first  to  devise  the  scheme  of  rational 
design  in  proportioning  shafting,  hangers  and  pulleys  for 
power  transmission,  thus  revolutionizing  the  power  transmis- 
sion business  which  had  grown  up  under  the  totally  unsound 
and  ungainly  system  of  selling  Isy  the  pound.  The  obvious 
effect  of  this  practice,  of  course,  was  to  make  the  power 
transmission  parts  as  heavy  as  possible  without  particular 
regard  to  the  stresses  transmitted.  In  these  days  of  copious 
half-tone  illustration,  it  is  interesting  to  know  that  Mr.  Sellers 
was  an  "amateur"  photographer  who  materially  advanced  the 
art  by  his  experiments  and  practice.  He  toolv  it  up  in  185S, 
having  recognized  its  value  for  advertising  machine  tools. 

Dr.  Sellers  was  associated  with  Wm.  Sellers  &  Co.  for 
thirty  years,  resigning  in  1886  to  enter  consulting  engineering 
practice.  In  1S89  he  was  retained  to  assist  in  the  power  de- 
velopment of  Niagara.  It  is  of  melancholy  Interest  that  Dr. 
Sellers  and  Lord  Kelvin,  both  having  been  connected  with  the 
pioneer  development  of  this  great  water-power,  died  only  five 
days  apart.  Lord  Kelvin,  then  Sir  William  Thompson,  was 
chairman  of  the  International  Commission  of  five  memliers  ap- 
pointed to  develop  the  plan  of  power  development,  and  Dr. 
Sellers  was  consulting  engineer.  He  acted  both  as  consulting 
engineer  of  the  Cataract  Construction  Co.  and  as  chief  engi- 
neer and  president  of  the  Niagara  Falls  Power  Co.;  also  as 
chief  mechanical  engineer  of  the  Canadian  Niagara  Power  Co. 
His  work  in  the  pioneer  development  of  these  great  water 
powers  would  alone  establish  his  standing  as  a  great  mechan- 


ical engineer  of  international  renown.  Besides  the  mechan- 
ical features  of  the  dynamos,  improvements  in  the  shaft  bear- 
ings and  other  details  of  the  installation,  his  advice  guided 
the  company  safely  through  the  whole  of  the  initial  develop- 
ment, both  as  to  the  mechanical  as  well  as  the  electrical 
features  involved. 

Dr.  Sellers  was  a  member  of  the  leading  engineering  socie- 
ties of  the  United  States  and  Great  Britain;  he  was  a  charter 
member  of  the  American  Society  of  Mechanical  Engineers. 
M  the  time  of  his  death  he  was  associated  in  consulting  work 
with  S.  Howard  Rippey  and  H.  W.  Sellers,  of  Philadelphia, 
under  the  firm  name  of  Sellers  &  Rippey,  the  practice  being 
now  continued  by  the  junior  partners. 

*     *     * 

NEW  BOOKS  AND  PAMPHLETS. 

Proceedings  of  the  Tra\  emxg  Engineers'  Assochtion  ;  Fifteenth 
Annual    Meeting.    Chicago,     III..    September    .S-6,    in07.      .340 
pages.  0x9  inches.      \V.  O.  Thompson,  secretary,  ButEalo,  N.  T. 
Proceedings     of    the    Twcnty-seventh     Annual     Convention     of    the 
-\merican  Water  Works  Association,  held  at  Toronto,  Ontario,  Canada, 
.Tune   17-21,    1907.      527  pages,   6x9   Inches.      Published   by   the   Secre- 
tary, J.  Jr.  Diven,  14  George   St.,  Charleston.   S.  C. 
Coal  Mine  .Occidents,  Their  Causes  and  Prevention.     By  Clarence 
Hall    and    Walter    O.    Snelling,    with    introduction    by  ".Tames    A. 
Holmes.     22  pages,  6x9  inches.     Published  by  the  Department  of 
the  Interior,  Ij.   S.  Geological  Survey,   Washington,  D.  C. 
Report   of  the  Proceedings   of  the   Fifteenth    .\nnual   Convention    of 
the   International    Railroad   Master  Blacksmiths'   Association    for   1907. 
244    pages.    5%    x    »\i    inches.     Published    bv    the    association.     -V.    L. 
Woodworth,  Lima.  Ohio,  secretary,  , 

.■^.MEEiCAN  Society  of  Testing  Materials  ;  Proceedings  of  the 
10th  Annual  Meeting,  held  at  .Atlantic  City,  N,  J.,  June  20-22, 
1907.  759  pages,  6x9  inches.  Published  by  the  society,  Edgar 
Marburg,  secretary-treasurer.  University  of  Pennsylvania,  Phila- 
delphia, Pa. 

Technical  Literature,  published  by  the  Technical  Literature  Co..  220 
P>roadway,  New  York,  has  been  changed  in  name  to  the  Engiiieeriny 
Digest.  This  publication,  as  many  of  our  readers  doubtless  know,  is 
a  review  of  the  general  engineering  press,  and  is  intended  to  give  its 
busy  readers  a  comprehensi%'e  idea  of  the  best  and  most  important 
current  articles  withciut  the  drudgery  and  time-consuming  process  of 
readmg  all   the  technical  and   trade  publications. 

Banker's   Maturity   Guide  and  Holiday  Calendar.     32  pages  5x6% 
inches,   with   thumb   index.     Compiled  and    published   by   Sperry   & 
Morgan,    Hartford,    Conn.      Price,    50    cents. 
This  convenient  little  work  is  a   summary  of  the  laws   and  customs 
in   the  United  States  and  possessions.  Canada,  Cuba,  and   Jlexico.  gov- 
erning days  of  grace.    Saturday  half-holidays,   maturities  of  negotiable 
paper,    legal    rates   of   interest,    etc.      It   should    be   of    value   to   manu- 
facturers   and    others    generally    doing    business    in    the    various    states 
and  countries  represented. 

The    Stub    Tooth    Gear.      24   pages,    6x9    inches,    illustrated.      Pub- 
lished  by   the  Fellows  Gear  Shaper  Co.,   Springfleld,  Vt.,  for  tree 
distribution  to  those  interested. 
This  pamphlet  describes  in  a  very  convincing  fashion  the  merits  of 
the  involute  gear  tooth  of  shortened  addendum  and  increased  pressure 
angle,    as    exemplified    in    the    "stub    tooth"    system    introduced    by    the 
Fellows  Gear  Shaper  Co.     The  subject  is  discussed  very  plainly,  with 
a    profusion    of    explanatory    diagrams.      It    is    stated    that    fully    one- 
third    of    the    cutters    ordered    from    this    firm,    are    now    required    by 
customers  to  be  of  the  stub  tooth  form. 

Machine   Design.      By   Charles   L.   Griffin.      186   pages,    6x9    inches. 
82  line  illustrations.     Published  by  the  American  School  of  Corre- 
spondence, Chicago,  III.     Price  $1.50. 
This    work    is    substantially    the    same    as   the    well-known    work    on 
machine  design  published  by   Mr.  Griffin  some  years  ago.      It  is  bound 
in    red    cloth    binding,    uniform    with    the   edition    of   books   on    various 
mechanical   and   electrical  subjects  now   being  issued   by   the  American 
School    of    Correspondence.      As   a   simple   and   comprehensive   work   on 
machine  design   on   the   subjects   treated   it   is   one   of   the   most   clear 
and  logical   that  we  have  ever  examined.     It  is  deservedly  popular. 

W.M.  Dawson  &  Sons,  Ltd.,  Cannon  House,  Bream's  Buildings, 
London,  E.  C,  England,  have  sent  us  their  little  "red  book"  listing 
annual  subscriptions  to  English  and  foreign  magazines,  newspapers, 
etc.  This  list  of  the  principal  daily,  weekly,  and  monthly  papers  and 
magazines  is  arranged  alphabetically,  with  subscription  prices  for  a 
year,  both  for  England  and  abroad.  A  classification  follows  enabling 
one  to  find  at  a  glance  all  papers  on  a  certain  subject  or  science. 
The  little  book  also  includes  a  full  list  of  the  principal  .\merican, 
Canadian,  .Australian.  Chinese,  .Tapanese,  French,  German.  Indian, 
etc.,  newspapers,  there  being  in  all  5,000  listed.  Copies  are  sent  to 
any  address  on  application. 

Specifications  and  Contracts.     By  .T.  X.  S.   Waddel!,'  with  Note  on 
the  Law  of  Contracts  by  John  C.  Wait.     174  pages,  6x9  inches. 
Published    bv    the    Engineering    News    Publishing   Co.,    New    York. 
Price  .$1.00. 
This   work    is   compiled    from    a    series   of   lectures   delivered   by   Dr. 
Waddell.      It   treats  of  specifications   and  gives   examples   for   practice 
in    specification    writing,    engineering   contracts,    examples   for   practice 
in   contract  writing,  notes  on   the  law  of  contracts.     The  work  is   one 
that    will    be    highly    appreciated    by    contractors,    manufacturers    and 
others  having  to  execute  contracts  for  engineering  work.     .V  study  of 
its  Images   would   often    save   some  very   costly   mistakes.      Tlie    book   is 
one  that  we  can  recommend  to  all  engaged  in  contract  work. 
Electrical    Pocketbook    for    190S.      247    pages,    4x6    inches,    illus- 
trated.     Published    by    Emmott    &    Co.,    Ltd.,    65    King    St.,    Man- 
chester. England.     Price   sixpence,  net. 
This    pocketbook    is    compiled    on    lines    similar    to    the    Mechanical 
World  pocket  diary,  published   by  the  same   concern.      It  treats  of  the 
electrical    units    by    the    C.  G.  S.    system,    specific    resistance,    table    of 
horse-power    equivalents    in    volts    and    amperes,    mechanical    and    elec- 
trical unit  equivalents,   electrical  transmission  of  power,  dynamos  and 
motors,     methods    of    distributing    electrical    energy,    alternating    and 
polyphase   motors,   alternating  current  generators,   machine  driving  by 
electric    motors,    and    in    general    contains    a    large    amount    of    useful 
electrical    data.      Mathematical    tables    are    also    included,    and    about 
sixty  blank  pages  for  diary  and  memoranda. 

New  Basis  of  Civilization.  By  Prof.  Patten.  Macmillan  Co.,  New 
York.  Price  $1.00. 
This  book  may  seem  at  first  thought  to  be  a  little  out  of  our  line, 
but  it  really  treats  of  subjects  in  which  every  mechanic  should  be 
vitally  interested.  The  author's  idea  is  that  the  tremendous  improve- 
ments in  the  production  of  wealth  that  have  taken  place  in  the  past 
decades,    are    resulting    in    an    economic    change   which    is    destined    to 
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MAXIMUM   STRESSES.— 1/ 


JOBN  8.  MYBRS.^ 


THE  iiiolilciii  of  Obtaining  the  maximum  stress  for  which 
a  part  must  be  designed  is  sometimes  a  rather  difficult 
matter.  Often  the  designer  arbitrarily  assumes  cer- 
tain conditions  to  produce  the  maximum  stress,  which  may  be 
closely  in  accordance  with  the  facts  or  may  be  far  from  them, 
depending  entirely  upon  the  judgment  exercised. 

Because  of  the  time  required  to  investigate,  the  extended 
operations  necessary,  men  fully  capable  of  performing  the 
calculations,  and  often  having  a  good  understanding  of  the 
principles  Involved,  sometimes  make  rash  assumptions.  In 
fact,  there  are  many  temptations  to  use  a  sort  of  combination 
of  rough  figures,  judgment,  and  guess;  satisfying  the  con- 
science by  a  wonderful  faith  in  the  factor  of  safety  to  cover 
a  multitude  of  sins.  It  is  often  really  necessary  to  pursue 
such  a  course  in  order  to  turn  out  the  work  with  the  expedi- 
ency required  by  present-day  employers.  In  some  cases  it  is 
cheaper  to  be  liberal  with  material  than  to  virtually  waste 
good  time  and  brain  fat  on  refinement  of  design.  This  Is 
especially  the  case  with  the  less  important  elements  entering 
into  a  design.  Too  often,  however,  designs  made  with  the 
foregoing  ideas  in   mind  are  used  over  and  over  again,  thus 
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wasting  material, 
all    right   before," 


The  very  specious  argument:    "It  worked 
is   frequently   advanced   in    extenuation   of 
duplicating  bad  design. 

On  the  other  hand,  a  part  is  almost  as  liable  to  be  light  as 
heavy,  if  the  process  of  determining  its  size  Is  a  pure  and 
simple  guess.  Such  a  case  may,  through  failure,  cost  many 
times  the  amount  necessary  to  have  properly  looked  into  the 
matter  when  making  the  design  and  to  have  provided  rea- 
sonable security. 

Purpose  of  Present  Article. 

It  is  the  object  of  this  article  to  present  a  few  common 
cases  of  variable  and  of  combined  stresses,  showing  the  man- 
ner of  obtaining  the  maximum  stress  for  which  the  part 
should  be  designed,  these  various  cases  leading  up  to  the 
presentation  of  tables  and  diagrams,  in  data  sheet  form, 
whereby  the  labor  of  computing  the  stresses  may  be  very  much 
shortened. 

Moving  Loads. 

The  most  common  case  of  moving*  loads  Is  that  of  two 
wheels  equally  loaded,  such  as  a  crane  trolley  on  the  crane 
bridge  or  the  bridge  upon  the  runway.  There  is  nothing 
difficult  about  finding  the  maximum  moment,  provided  the 
location  of  the  load  upon  the  span  which  produces  the  moment 
a  maximum  be  known.  This  Is  also  very  simple,  once  the  gen- 
eral rule  covering  the  case  Is  known.  It  is  a  fact,  however, 
that  many  draftsmen,  especially  those  engaged  in  mechanical 
work,  do  not  know  from  positive  knowledge  what  this  loca- 
tion is.  In  many  cases,  they  simply  place  the  load  in  £he 
center  of  the  span  or  place  one  wheel  In  the  center,  and  take 


•  I<"or  additional  Information  on  this  and  kindred  subjects,  sec  the 
following  articles  previously  pulillshed  In  Maciiinkkv  :  Notes  on  De- 
bIkm,  Mai-ch  and  ;\prll,  KtO-t  ;  Charts  In  Deslpiing,  September,  1004; 
Ii'lixnro   Simplified,   I)eeemher,   lOOIi. 

t  .\ddiess  ;    102.';   Hunting   I'ark   Ave.,   Philadelphia,   Pa. 


it  for  granted  that  this  location  inoduces  the  maximum 
moment.  If  both  locations  be  trlrd,  (he  same  moment  will  be 
found  for  each,  which  apparently  confirms  the  supposition, 
and  a  man  prone  to  jump  at  conclusions  might  readily  draw 
the  inference  that  the  moment  remains  constant  for  any  point 
intermediate  between  these  two  locations.  Such  is  not  the 
case. 

General  Rule. 

For  moving  loads,  when  all  the  loads  are  upon  the  span  at 
once,  the  maximum  moment  under  any  particular  load  will 
occur  when  the  center  of  the  span  is  midway  between  this 
load  and  the  center  of  gravity  of  all  the  loads. 

The  load  which  produces  the  maximum  moment  will  In 
nearly  all  cases  be  the  heaviest  one  of  the  two  loads  adjoin- 
ing the  center  of  gravity,  hence  the  rule  may  be  stated: 

Place  the  center  of  gravity  of  all  the  loads  and  the  heaviest 
load  adjacent  to  the  center  of  gravity  equidistant  from  the 
supports,  and  find  the  moment  under  the  heaviest  load. 

Example. — What  is  the  maximum  moment  produced  by  the 
system  of  wheel  loading  shown  in  Fig.  1? 

Solution. — First  find  the  center  of  gravity  of  all  the  loads 
by  taking  moments  about  some  point  of  reference.  Dividing 
the  algebraic  sum  of  the  moments  by  the  sum  of  the  loads 
gives  the  distance  from  the  point  of  reference  to  the  center 
of  gravity,  thus: 

Taking  the  5,000-pound  load  as  the  point  of  reference. 

Loads.      Distances.  Moments. 

5,000  X  0  =000 

3,000  X  (-1-60)  =-1-180,000 

3,000  X  (4-100)  =-1-300,000 

4,000  X  (—45)  =—180,000 


15,000  lbs.  =  total  load.       300,000  =  moment 


-  =:  20  inches, 


15,000 
distance    of    center   of   gravity    to    the    right    of   the    line    of 
reference  ^  a;  In  Fig.  1. 

Placing  the  load  such  that  the  center  of  the  span  Is  midway 
between  the  center  of  gravity  and  the  heaviest  wheel  load, 
or  what  is  the  same  thing,  placing  the  load  such  that  the 
center  of  gravity  of  all  the  loads  and  the  heaviest  load  are 
equidistant  from  the  supports,  gives  the  locations  as  indicated 
at  the  bottom  of  Fig.  1.  To  find  i?i  and  Rr  take  moments 
as  follows:  Since  the  center  of  gravity  of  all  loads  is  now 
known,  consider  them  concentrated  at  this  point;  then 
15.000  X  110  15.000  X  130 

i?i  = ■  =  6,875    pounds    and    R,   = = 

240  240 

8.125  pounds.  Adding  the  two  reactions  as  a  check,  6.875  -f 
8,125  =  15,000  pounds  :=  total  load.  Taking  moments  under 
the  5,000-poun4  load. 

6,875X110        =-1-756.250 
4,000  X  (—45)  =—180.000 


Maximum  moment  =:     576,250  inch-pounds,  the 
required  answer. 

Sections  suitable  for  such  purposes  will  be  given  In  a  later 
data  sheet.  ; 

Two  Wheels  Equally  Loaded. 

The  general  rule  previously  stated,  when  applied  to  two 
wheels  equally  loaded,  may  be  given  as  follows: 

When  the  wheel-base  is  less  than  (2  —  ■\/2T times  the  span 
(=  0.5858  X  spora)  the  maximum  moment  occurs  with  both 
wheels  on  the  span  and  when  the  distance  from  one  support 
to  the  wheel  nearest  to  it  is  equal  to  one-half  the  span  minus 
one-fourth  the  wheel-hase. 

When  the  wheel-tase  exceeds  0.5858  times  the  span,  the 
maximum  moment  occurs  when  one  wheel  is  in  the  center  of 
the  span. 
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The  equations  expressing  the  various  relations  between  the 
quantities    involved    and    the    method    of    deducing    formulas 
equivalent  to  the  foregoing  rules  are  given  below : 
Referring  to  Figs.  2a,  2b,  and  2c, 
Let  W  =  total  weight  carried  by  the  two  wheels, 
W/2  ==  weight  on  one  wheel, 
L  ^  length  of  span, 
B  =:  wheel-base. 
.     Consider  the  load  to  be  moving  from  left  to  right;  and 
Let  D  t  —  distance  to  front  wheel  from  left  support. 
Dr  =  distance  to  rear  wheel  from  left  support, 
Jiti=  moment  under  front  wheel  with  but  one  wheel  on 

the  span. 
3/t2=  moment  under  front  wheel  with  both  wheels  on  the 
span, 
moment  under  rear  w^heel  w^ith  but  one  wheel  on  the 


Tlien, 


span, 
moment  under  rear  wheel  with  both  wheels 


span. 


Mn 


31,1 


W 

L 

w 


WDt 
2L 

2  L 


(L  -  Z)0 


(L  -  D,) 


on  the 


(1) 


JWr2 


D 
D, 


(L  -  A) 


(2) 


(3) 


(4) 


To  find  what  location  of  the  load  upon  the  span  produces 
the  maximum  moment  when  both  wheels  are  on,  differentiate* 
equation  4,  whence  we  get 

L       B 

D,^ (5) 

2        4 

which  is  the  value  of  D,  which  produces  the  maximum 
moment  and  agrees  with  the  general  principle  previously 
stated. 

To  find  the  maximum  moment,  insert  this  value  of  D,  in 
equation  4  when  it  becomes,  maximum 

WL    I  BY 

Mr,    = (  1 I  (6) 

For  B  =  or  exceeds  %L  and  one  wheel  in  the  center  of  the 

W  WL 

span,  the  load  on  this  wheel  being  ,  the  moment  is  . 

2  8 

Substituting  this  moment  for  M,,  in  equation  (6)  thus: 

WL        WL   I         By 

= 11 I  and  solving  for  B. 

8  4      \         iL] 

B  =  (%  -  sj2)  L  =  0.5858  L  (7) 

Equation    (7)    .shows    that   when   B  =  0.58581/   the   moment 
with  one  wheel  in  the  center  of  the  span  is  just  equal  to  the 
maximum  moment  with  both  wheels  on  the  span,  consequently 
equation   (6)  does  not  apply  for  values  of  B  greater  than  this. 
Let  M  =  the  maxiraiun  bending  moment, 
Z  =  section  modulus, 
S\,=  stress  due  to  bending. 
Then.  M  M 

Si,  =  —;  ov  Z  = (8) 

z  s„ 

From  this  the  maximum  stress  can  be  calculated  when  the 
section  modulus  is  known,  or  the  section  modulus  required 
to  withstand  a  given  moment  and  not  exceed  a  specified  stress 
may  be  determined. 

It  is  interesting  to  note  that  for  two  wheels  equally  loaded, 
when  the  wheel-base  equals  or  exceeds  the  span,  the  moment 
at  any  point  of  the  beam  is  the  same  as  for  a  uniformly  dis- 

W  W  £ 

*  d  J/,2  =  Wd  Dr 2  Dr  d  Dr d  Dr.     Placing 

L  2L 

dMr, 

=  0,  and  solving  for  Dr  gives, 

d  Dr 

L       B 

Dr  = (5) 

2        4 


tributed  load,  and  that  for  wheel-bases  equal  to  0.5858  of  the 
span  or  greater  the  maximum  moment  is  the  same  as  the 
maximum  moment  for  a  uniformly  distributed  load.  For  such 
cases,  the  beam  required  may  be  talven  from  the  tables  given 
in  the  various  steel  companies'  hand-books  by  adding  to  the 
actual  load  a  percentage  to  allow  for  impact,  or  by  making 
the  proper  reduction  in  fiber  stress.  It  follows  from  the 
above  that,  when  the  load  is  all  carried  on  a  single  wheel,  the 
moment  at  any  point  is  double  that  for  a  uniformly  distrib- 
uted load.  Hence,  a  beam  may  be  picked  out  from  the  tables 
listed  for  double  the  load. 

The  Data  Sheets. 

Data  Sheet  No.  1. — The  first  part  of  data  sheet  Xo.  1  gives 
in  condensed  form  the  location  for  maximum  moment,  with 
formulas  for  same. 

The  second  part  gives  a  summary  of  the  formulas  for  two 
wheels   equally   loaded,  together  with  diagrams   showing   how 


Pig.  2a. 


(p     9 


1 T ^ 

-L ^ 
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Pig.  2c. 

the  moment  and  shear  varies  for  a  specific  location  of  the 
load  or  for  any  point  of  the  beam. 

The  third  part  of  sheet  Xo.  1  will  be  discussed  under  its 
proper  heading. 

Data  Sheet  Xo.  2.- — This  sheet  gives  values  of  the  variable 
Fm  in  the  formula  M ^WLY „,,  where  M  =  the  moment  occur- 
ring at  any  point  throughout  the  length  of  the  beam,  I<  = 
length  of  span,  and  W  ^  the  load.  The  lower  table  on  this 
sheet  gives  values  of  the  variable  Vs  in  the  formula  S  =  Wr, 
where  >S  =  the  shear  at  any  point  of  the  beam  and  11'^  the 
load. 

Data  Sheet  Xo.  3. — This  sheet  gives  the  same  data  as  sheet 
No.  2,  but  in  diagram  form,  which  is  easier  to  interpolate  for 
intermediate  values  and  will,  therefore,  recommend  itself  to 
those  not  prejudiced  against  diagrams.  By  the  aid  of  these 
tables,  or  diagrams,  the  moment  or  shear  at  any  point  on  the 
beam  or  girder  can  be  quickly  determined.  This  being  known, 
it  is  easy  to  find  the  section  modulus  required,  how  close  to 
the  supports  it  may  be  necessary  to  bring  the  cover  plates  if 
a  built-up  section  be  used,  and  at  what  point  the  shear 
decreases  sufficiently  so  that  the  web  stiffeners  may  be  omit- 
ted when  such  is  permissible. 

Example. — A  girder  of  20  feet  span  supports  a  load  of  .30.000 
pounds  carried  on  two  wheels  equally  loaded,  the  wheel-base 
being  10  feet,  (a)  \\'Tiat  is  the  maximum  moment,  and  (6) 
what  section  modulus  is  required,  assuming  12,000  pounds 
per  square  inch  fiber  stress? 


Miirrh,    IIKIS. 


,MA('lll\Ki;V. 
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Hultiiion. — /j  =:  12  X  lid  =  L'Kl  liiclu'S;  IT  =:  :ili,tMi(i  puuuds; 
7<=:10  reel  =  or.//.  Kroni  the  tabU-  (Uata  sheet  No.  2)  or  the 
illagrani  (datn  sheet  No.  3)  the  iiiaxinuini  value  of  V„,  Is 
foiinil  to  be  O.llOt;,   sa.v  0.14,   then   A/ =  vrM„,  =  30,000  X  240 

X  O.U  =  l.OOS.OOO  iiieh-pomuls.     Alls.  (a). 

M         l.OOH.llOO 

Bv  formula  «,  Z  = = =  84.     Ans.  (6). 

Si,  12,t)00 

K.ianii)U\ — A  girder  carries  a  moving  load  on  two  wheels 
tquall.v  loaded,  the  wheel-base  being  0.2  of  the  span.  At 
what  point  could  the  outside  cover  plate  be  stopped  off  if  it 
constitutes  one-third  of  the  flange  area? 

i<oliilioii. — It  could  be  stopped  off  at  a  point  whore  the 
moment  is  two-thirds  the  value  of  the  maxiiiiuiu  moment. 
Referring  to  the  diagram  on  sheet  No.  3  the  curve  for  2J^0.2Zy 
shows  the  maxininni  value  of  V„,  to  l)e  0.202.'j.  Two-thirds  of 
0.202.5  =  0.135.  The  same  curve  shows  for  l'„,  =0.135  that 
D  =  about  O.luSL.  which  is  the  required  answer.  If  the  girder 
were  40  feet  long,  the  outside  cover-plate  could  be  stopped  off 
at  0.158  X  40  =  6.32  feet  from  each  end.  The  plate  should  be 
carried  beyond  the  theoretic  peint  for  a  distance  sufficient  to 
insert  two  or  three  rivets. 

Example. — The  wheel-base  being  0.4  the  span,  what  is  the 
maximum  shear? 

Sohitio7i. — By  referring  to  either  the  table  or  diagram,  the 
maximum  shear  is  found  to  be  O.S  of  the  load. 

Example. — If,  in  the  last  example,  the  web  of  the  girder  will 
carry  0.6  of  the  load  without  stiffeners,  how  far  from  each 
end  must  stiffeners  be  provided? 

Soliiiion. — Referring  to  the  shear  diagram,  it  is  found  that 
for  B  =  0.4L  and  V,  =0.6;  B  =  0.2L.  or  stiffeners  must  be 
provided  at  each  end  for  a  distance  equal  to  0.2  of  the  span. 

Moving  Load  and  Oblique  Reaction. 

Often  a  beam  carrying  a  moving  load  is  supported  at  one 
end  by  a  tie-rod  or  a  strut  making  an  acute  angle  with  the 
beam.  In  the  case  of  a  strut,  this  produces  a  direct  tensile 
stress  in  the  beam  in  addition  to  the  bending  stress,  and  in 
the  case  of  a  tie-rod  a  direct  compressive  stress  is  induced. 
A  familiar  example  of  this  latter  is  found  in  a  jib  crane  as 
illustrated  by  Fig.  3. 

Let  the  notation  be  the  same  as  in  the  case  of  simple  beams 
with  moving  loads,  making  the  addition  of  dimension  H  and 
angle  a  as  indicated  in  Pig.  3;  then  let  T  =  thrust  on  beam 
caused  by  the  angle  of  the  reaction.  (If  a  strut  be  used,  this 
angle  is  measured  from  the  bottom  of  the  beam,  and  a  pull 
instead  of  a  thrust  is  the  result.) 

L  =  length  of  beam  whicli  is  to  be  measured  to  the  inter- 
section of  the  center  line  of  the  rod  with  the  center  line  of 
the  beam. 

o  =  angle  of  oblique  reaction  with  beam, 

A  =  cross-sectional  area  of  beam, 

S  —  direct  stress, 

iSb=  stress  due  to  bending. 

Since  the  section  modulus  is  based  upon  square  inches,  and 
stresses  are  expressed  in  pounds  per  square  inch,  all  values 
should  be  expressed  in  inches  and  pounds. 

The  following  formulas  may  then  be  developed: 


or, 


cot  o. 


Sb  = 


W    /  B\ 

T  =  —  {d,  +  -] 

H  \  2/ 

W  /  B  \ 

T       w  /        n\ 

A       HA  \  'ZJ 
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To  And  the  value  of  /.),■  su(Oi  that  .S'  +  .S'l,  becomes  a  maxi- 
mum, let  S  -\-  S\,-  y,  sulj-stituting  this  in  equation  13  and  dif- 
ferentiating* gives 

LZ         LB 

D,  ■= + (14) 

2HA        2         4 

which  is  tlie  value  of  /^  vvhicli  giVes  the  combined  stress 
i'  -f  Sh  a  inaxinium. 

The   first   term   of  equation    (14)    may   be   considered   to   be 

L  Z  L 

made  up  of  two  factors,  namely,  and  — .     The  first,  , 

2H  A  2H 

will,   ill   iiractice,  generally  be  approximately  equal  to  unity; 

/ 
the  second,  — ,  will  lie  quite  approximately  equal  to  one-third 
A 

the  depth  of  beam  when  the  section  used  is  a  single,  light 
weight  I-beam,  which  is  the  section  most  commonly  used  in 
constructions  of  this  kind.  Formula  (14)  may  then,  with 
sufficient  accuracy  for  all  practical  purposes,  be  expressed 
thus: 

L        B       1 
f>r  = 1-  -  tlie  depth  of  beam.         (15) 

2         4        3 

Equation  (13a),  treated  in  a  similar  manner  to  that  pur- 
sued in  deriving  formula   (14),  results  in  the  expression 

Z  LB 

£>T  = cot  a  H —  (14a) 

2^  2         4 

which  is  the  value  of  Or  giving  the  maximum  combined  stress 
S  -f  ,S'b  expressed  in  relation  to  the  angle  a. 

If  the  direct  compressive  stress  jS  is  greater  than  the  ten- 
sile stress  due  to  bending,  Sb,  the  entire  cross  sectional  area 
of  the  beam  is  subjected  to  compression.  In  this  case  the 
member  must  be  treated  as  a  strut  or  column,  the  maximum 
stress  being  determined  by  formula  (13)  or  (13a)  by  insert- 
ing the  value  of  Dr  as  given  by  formula  (14),  (14a),  or  (15), 
whichever  best  suits  the  case  in  hand.  The  allowable  stress 
may  then  be  determined  by  any  approved  column  formula. 
Gordon's  formula  seems  to  be  the  most  popular,  tables  based 
upon  it  being  given  in  all  the  large  steel  companies'  hand- 
books. 

It  will  be  found,  however,  in  practice,  that  the  direct  com- 
pressive stress  is  nearly  always  much  less  than  the  tensile 
stress  produced  by  bending,  hence  the  compression  flange  only 
is  liable  to  buckle,  and  it  would  give  too  heavy  a  member  to 
treat  the  entire  section  as  a  column.  This  leads  to  the  con- 
sideration of 

Beams  Unsupported  Laterally. 

Let  P=  ultimate  strength  in  pounds  per  square  inch. 
L  =  length  unsupported  laterally  in  inches. 
?-^  radius  of  gyration  in  inches. 
1)  ■=  breadth  of  compression  flange  in  inches. 

Considering  the  compression  flange  of  a  beam  as  a  rectangle, 

&  6= 

r  = and  >■'-=: — . 

VT2~  12 


Gordon's  formula  for 


columns  is, 
50,000 


1-t-- 


X« 


(16) 


36,000  r» 
Inserting  the  value  of  r  as  given  above  in    (16)   gives, 

W  W  W  '  WB 

*dy d  /?,  H d  Dr %  DrdDr d  A. 

HA  Z  L/.  %LZ 

dy 
Placing =  0  and  solving  for  D,  gives 
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50,000 
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^16a) 


!  +  ■ 


3,000  6» 


This  is  the  ultimate  unit  stress  provided  the  compression 
flange  received  no  support  from  the  parts  in  tension.  The  1900 
hand-boolv  of  the  Pencoyd  Iron  Works  (now  American  Bridge 
Co.)  states:  "Experiments  have  shown  a  reduction  of  about 
one-third  of  the  normal  modulus  of  rupture  when  the  unsup- 
ported length  becomes  80  times  its  flange  width."  But  as  the 
long  beam  may  suffer  if  exposed  to  accidental  cross  strains, 
they  recommend  the  greatest  safe  load  to  be  reduced  in  such 
a  ratio  for  long  beams  that  when  the  length  is  70  times  the 
Cange  width,  the  greatest  safe  loads  will  be  reduced  one-half. 
This  gives  safe  loads,  corresponding  to  given  lengths,  as 
follows: 

Proportion  of  Tabular  Load  forming: 
Safe  Load,  or  Ratio  of  Safe  Corn- 
Length  of  Beam.  pressive  Stress  to  Safe  Tensile  Stress. 

20  times  the  flange  width  1  whole  load 

30  times  the  flange  width  9/10  of  load,  or  of  tensile  stress 

40  times  the  flange  width  8/10  of  load,  or  of  tensile  stress 

50  times  the  flange  width  7/10  of  load,  or  of  tensile  stress 

60  times  the  flange  width  6/10  of  load,  or  of  tensile  stress 

70  times  the  flange  width  5/10  of  load,  or  of  tensile  stress 

The  same  table  is  given  in  the  Carnegie  Steel  Co.'s  hand- 
book. 

The  Cambria  Steel  Co.  gives  the  following  formula, 

18,000 
Sc  = (17) 


14-- 


U 
3,000  h'' 


In  which  Sc  =^  safe  compressive  stress  when  the  safe  tensile 
stress  is  16.000  pounds  per  square  inch.  This  formula  is 
derived  from  Gordon's  by  making  an  allowance  for  a  factor 
of  safety  and  taking  into  account  the  fact  that  the  •compres- 
sion flange  receives  some  support  from  the  parts  in  tension. 
The  diagram  on  data  sheet  No.  4  is  based  upon  this  formula. 
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Fig.  3. 


which  seems  more  logical  than  the  preceding  table,  and  gives 
values  on  the  side  of  safety.    The  curve  giving  safe  compres- 

L 
sive  stresses  for  various  ratios  of  —  corresponding  to  16,000 

b 
pounds  per  square  inch  tensile  stress  was  laid  out  from  values 
calculated  by  the  above  formula.     The  curve  for  the  lower 
allowable  tensile  stresses  were  reduced  proportionally;   thus, 

14,000 
for  14,000  pounds  tensile  stress  any  value  of  Sc  = =% 

16,000 
of  the  value  for  16,000  tensile  stress. 

From  the  foregoing  it  is  seen  that  when  applying  formula 
(13)  or  (13a)  the  value  of  S  +  S^  should  not  exceed  the  safe 
value  of  Sc  as  given  by  formula  (17)  and  shown  by  the  dia- 
gram on  data  sheet  No.  4. 

Example. — In  a  jib  crane  similar  to  Fig.  3,  W  =  3,000 
pounds,  L  =  10  feet  0  inches,  =  120  inches,  B  =  24  Inches, 
H  =  eO  inches,  the  beam  being  a  6-inch,  12.25-pound  I-beam, 
Z  =  1.Z  and  A  ^3.61  square  inches.  What  is  the  maximum 
stress? 

Solution. — By  formula  (14)  the  value  of  D,  for  maximum 
stress  is 

L  Z        LB         120  X  7.3  120      24 

Dr  = 1 = 1 =  56.023  ins. 

2HA       2        4       2x60x3.61        2         4 


Inserting  this  value  in  equation  (13), 

/56  028  -^-  i  X  24      56.023  X  (120-56.023-^x24)  \ 
8+S,=  SOOOx 


60X3.61  120x7.3  / 

=:  10.900  pounds  per  square  inch  approximately.  This  shows 
ample  security  until  the  fact  that  the  compression  flange  is 
unsupported  is  taken  into  account.     This  flange  is  3.33  inches 

L        120 

wide,  then  —  = =36,  and  referring  to  data  sheet  No.  4 

b       3.33 

L 
it  is  seen  that  for  this  value  of  — •  and  S,-  =  10,900,  the  corre- 

6 
pponding  tensile  stress  is  about  14,000,  which  shows  that  there 
is  not  the  security  which  at  first  seemed  apparent. 

*     *     * 

THE  ARRIVAL  OF  THE  FLYING  MACHINE  AS 
A  COMMERCIAL  PRODUCT. 

We  received  the  other  day  what  is,  so  far  as  we  know, 
the  first  catalogue  of  a  flying  machine  manufacturer,  building 
a  line  of  standard  machines.  We  are  not  quite  sure  from  the 
information  given  that  the  mak?r  carries  his  product  in  stock, 
but  the  designs  are  evidently  standardized  and  are  adapted 
to  building  in  large  quantities. 

The  circular  referred  to  is  that  of  Louis  Godard,  of  Saint- 
Ouen,  France.     Two  examples  of  flying  machines  are  shown. 


Jtfucfcin«ry,  A'.  K 


"Tacht  Aerlen  de  Plalsance  et  de  Tourisme." 

One  of  them  is  the  "1907  Model,  Destroyer  Type."  It  is  stated 
that  this  can  attain  a  speed  of  from  31  to  34  miles  per  hour. 
It  has  a  gas  bag  215  feet  long  and  38  feet  maximum  diame- 
ter, approximating  a  symmetrical  cucumber  in  shape,  though 
somewhat  pointed  at  the  leading  end.  Two  motors  of  70 
horse-power  each  drive  the  two  screws,  one  at  the  front  and 
the  other  at  the  rear  of  the  operator's  platform.  These  motors 
are  said  to  weigh  about  6%  pounds  per  horse-power.  The 
entire  apparatus  weighs  about  6,150  pounds.  With  passengers 
and  supplies  on  board,  including  fuel  for  ten  hours  ("essence 
for  ten  hours'  march,"  literally),  cooling  water,  seven  passen- 
gers in  all  (a  pilot,  his  assistant,  two  "mecaniciens"  and 
three  "invites")  and  a  supply  of  food,  the  total  weight  is 
9,200  pounds. 

The  other  standard  machine,  of  which  we  show  a  cut.  Is 
called  a  "Yacht  Aerien  de  Plalsance  et  de  Tourisme," — which 
the  reader  can  translate  to  suit  himself.  This  is  consider- 
ably smaller,  being  only  about  130  feet  long,  and  with  a 
30  horse-power  motor  which  is  capable  of  giving  the  machine 
a  speed  of  20  miles  per  hour,  or  thereabouts.  It  is  hoped 
that  this  will  suit  the  needs  of  sportsmen  and  aerostatic  ama- 
teurs. It  is  also  suited  for  military  use  in  the  instruction  of 
"sky  pilots,"  and  in  scouting  work  in  colonies  and  other 
rough  countries. 

It  begins  to  look  as  if  the  flying  machine  had  arrived. 

«         «         ak 

According  to  Page's  Weekly,  some  experiments  have  re- 
cently been  made  on  the  Egj'ptian  State  railways,  with  re- 
gard to  the  heating  of  locomotive  feed  water.  It  is  stated 
that  the  use  of  a  heating  apparatus  for  this  purpose  has  ef- 
fected a  saving  of  21.4  per  cent  in  the  coal  consumption.  The 
water  is  heated  by  the  exhaust  steam.  It  is  claimed  that  the 
feed  water  heating  apparatus  saves  its  own  cost  in  a  year, 
allowance  being  made  for  depreciation. 

*     *     • 

A  new  recently  completed  mountain  railway,  built  up  the 
Wetterhorn  in  Switzerland,  has  a  rise  of  about  1,500  feet  in  a 
distance  of  2,000  feet,  which  is  a  "grade"  of  75  per  cent.  On 
account  of  being  so  steep,  the  railroad  is  commonly  referred 
to  as  the  "elevator." 
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GEAR-CUTTING  MACHINBRY.-3. 

BAX^PH  111.  FLANDERS.' 

This  InstiUliuont  of  the  smics  ol'  iirtk-lcs  on  geiir-cuttlng 
imu'hiiiory  describes  the  application  of  the  niokliaggenerat- 
tng  principle  to  the  cutting  of  spur  gears. 

In  the  molding-generating  method  the  processes  which  have 
been  fomul  most  practical  are  planing  or  shaping,  milling, 
and  to  a  very  limited  extent,  grinding  or  abrasion.  For  spur 
gears,  so  far  as  the  writer  knows,  no  use  has  been  made  of 
the  Impression  process;  it  would  be  as  iiracticable  as  in  the 
case  of  bevel  gears,  of  which  an  example  will  be  shown  in 
a  succeeding  issue,  but  there  is  no  need  for  trying  it.  In  the 
shaping  process  the  commercial  use  of  the  molding-generating 
Idea  is  confined  largely  to  one  machine, "which  has  found  a 
very  extended  application.  In  the  milling  process,  there  has 
been   a  wonderful  development   in   the  past  few  years,  which 


l''or  tills,  llie  lilaiik  is  luiiroriiily  rotated,  and  tiic  rain  carrying 
llio  tool  is  fed  along  sideways  I.0  agree  with  the  motion  of 
the  Imaginary  rack.  These  various  movements  are  all  attended 
to  by  change  gearing.  It  will  be  seen  that  with  this  machine, 
as  with  others  of  the  molding-generating  typo,  but  a  single 
tool  is  needed  for  a  given  pilch.  This  may  be  used  to  cut 
any   gear,    from    the   smallest   to   the   largest.     This    machine 


Pig.  48.    The  BUgrram  Automatic  Spur  Gear  Machine,  uslner  a  Shaper  Tool 
shaped  like  a  Rack  Tooth. 

is  Witnessed  to  by  the  large  number  of  machines  we  are  able 
to  show  involving  this  operation.  But  one  example  can  be 
given  of  the  use  of  grinding. 

Molding-Generating-  Machines  Working  by  Shaper  Action. 

In  Fig.  48  is  shown  an  automatic  spur  gear  cutting  machine 
made  by  Hugo  Bilgram,  Philadelphia,  Pa.,  and  in  use  in  his 
plant.  The  tool  acts  as  a  rack  tooth,  and  generates  the  gear 
teeth  in  accordance  with  the  principle  of  Fig.  S.  Instead,  how- 
ever, of  finishing  one  tooth  space  complete  and  then  indexing 
to  the  next  one,  the  operation  is  continuous.  As  has  been 
explained,  in  the  molding  process  the  blank  and  tool  must  be 
rolled  on  each  other  as  if  the  former  were  a  gear  meshing 
with  a  rack,  of  which  the  latter  represents  a  tooth.  In  the 
Bilgram  machine,  instead  of  having  this  rolling  action  take 
place  for  each  tooth,  it  takes  place  but  once  in  the  completion 
of  the  gear.  The  tool  starts  in  at  one  side  of  the  blank,  being 
given  a  motion  similar  to  that  given  by  a  shaper.  It  cuts 
its  first  stroke  in  the  work,  which  is  thereupon  indexed  for 
the  tool  to  take  a  second  cut  in  the  next  tooth.  This  indexing 
proceeds  with  every  strolvc  of  the  shaper  ram  so  that  the 
teeth  are  all  formed  together.  Besides  the  rotation  of  the 
blank  due  lo  the  indexing,  there  is  imposed  on  this  that  which 
we  have  described  as  being  necessary  for  the  rolling  motion. 


Pig.  49. 


Detailed  View  of  the  Action  of  the  FeUows  Gear  Shaper; 
see  also  Pig.  03. 


is  unusually  interesting  in  its  mechanical  movements,  and 
it  is  unfortunate  that  we  have  not  the  space  here  to  go  into 
its  details  more  thoroughly. 

The  other  macliine  we  show  of  the  molding-generating  type 
involving  the  shaping  process  is  one  widely  used,  built  by  the 
Fellows  Gear  Shaper  Co.,  of  Springfield,  Vt.*  One  of  these 
machines  is  shown  later  in  Fig.  63,  engaged  in  cutting  an 
internal  gear,  while  in  Fig.  49  is  a  nearer  view  which  shows 
the  action  of  the  cutter  in  forming  the  teeth  of  a  long  spur 
pinion.  The  principle  by  which  it  operates  is  exactly  that 
shown  in  Fig.  6.  The  cutter  is  a  gear  having  the  outline  of  a 
member  of  the  interchangeable  series  to  which  the  gear  to  be 
cut  belongs.  It  and  the  bianlc  are  rotated  together  in  the 
proper   ratio.     The   cutter   is   first  fed   in   to   full   depth    and 
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Pig.  50.    Diagram  illustrating  the  Principle  of  the  Hobbing  Process 
of  Forming  Spur  Gears. 

then  the  rotation  is  started  and  continued  until  the  full  peri- 
phery of  the  worli  has  been  formed.  It  Is  understood,  of 
course,  that  the  cutter  is  given  a  vertical  shaping  movement 
by  the  ram  to  which  it  is  attached.  The  proper  ratio  between 
the  cutter  and  the  blank  is  obtained  by  change  gears  set  for 
the  number  of  teeth  it  is  desired  to  have  In  the  gear.     The 


•Associate   ICdilur  of  Maciiinicrv. 


♦  Previously  described  In  Machinery  In  nrtleles  enllUed  ".-V  Geiir 
Shaper,"  January,  1898,  and  "Gear  Shaper  Impiovements,"  February, 
lUOO. 
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movements  of  the  machine  are  automatic,  in  that  when  it  has 
been  set  for  the  pitch  of  cutter  and  number  of  teeth,  the 
machine  will  automatically  feed  itself  to  depth,  stop  this  feed- 
ing and  commence  the  slow  rotary  movement,  continuing  this 
until  the  work  is  completed,  when  the  machine  will  stop.  In 
the  case  of  gears  which  have  to  be  very  accurately  cut  in 
refractory  materials,  provision  is  made  for  automatically  tak- 
ing a  second  cut  around  at  a  slightly  Increased  depth,  so  as 
to  give  assurance  that  the  form  of  the  tooth  is  as  true  as 
can  be  obtained.  There  are  many  Interesting  phenomena 
connected  with  this  method  of  gear  cutting  which  cannot  be 
entered  into  here.  A  study  of  it  will  serve  as  well  as  any- 
thing we  know  to  introduce  a  student  to  the  principles  under- 
lying the  science  of  providing  gears  with  suitable  tooth  out- 
lines. 

The  Molding--Generating  Milling  or  Hobbing-  Machine. 
The  most  widely  used  process  involving  the  milling  oper- 
ation of  molding-generating  is  the  hobbing  process.  The  prin- 
ciple of  this  method  is  shown  diagrammatically  in  Fig.  50. 
Here  we  have  an  imaginary  rack  meshing  with  a  gear, 
and  molding  its  teeth  in  the  same  way  as  in  Figs.  7  to 
10.  The  teeth  of  this  rack,  shown  in  dotted  outline,  coincide 
with  the  outlines  of  a  hob,  shown  In  full  lines,  which  has 
been  set  at  such  an  angle  as  to  make  the  teeth  on  its  front 
side  parallel  with  the  axis  of  the  gear.  In  other  words,  it 
has  been  set  at  the  angle  of  its  helix,  measured  at  the  pitch 
line.  It  will  be  seen  that  the  teeth  of  the  hob,  when  set  In 
this  position,  correspond  with  the  teeth  of  the  rack.  If,  now, 
the  hob  and  blank  be  rotated  at  the  ratio  required  by  the  num- 
ber of  threads  in  the  hob  and  the  number  of  teeth  in  tl)e  gear, 
this  movement  will  cause  the  teeth  of  the  hob  to  travel  length- 
wise in  exactly  the  same  way  as  the  teeth  of  the  imaginary 
rack  would  travel,  if  In  mesh  with  the  gear  whose  teeth 
are  to  be  cut.  It  will  thus  be  seen  that  the  hob  fulfills  the 
requirements  necessary  for  molding  the  teeth  of  the  gear  to 
the  proper  form.    In  practice  the  hob  is  rotated  in  the  required 


Plgr.  51.    The  Reinecker  Spur  Gear  Hobbing  Machine. 

ratio  with  the  work,  and  fed  gradually  through  it  from  one 
Bide  of  the  face  to  the  other.  When  it  has  passed  through 
once,  the  work  is  completed. 

Of  the  great  number  of  machines  built  during  the  past  few 
years  involving  this  principle,  many  are  arranged  for  cutting 
spiral  gears  as  well  as  spur  gears.  In  describing  these  tools 
part  of  them  have  been  classed  as  spur  gear  cutting  machines, 
while  the  remainder  will  be  found  under  machinery  for  cut- 
ting spiral  gears.  Of  course,  all  of  the  machines  in  the  latter 
division  are  capable  of  cutting  spur  gears  also,  and  in  refer- 
ring to  machines  for  cutting  spur  gears  they  should  be  classed 
with  those  described  in  the  following  paragraphs.  Some  of 
the  machines   illustrated   in  Figs.   51   to  57   can   be  used   for 


cutting  spiral  gears  as  well,  but  have  been  described  in  this 
section  because  the  engravings  we  have  at  our  disposal  show 
them  arranged  for  cutting  spur  gears. 

The  spiral  gear-hobbing  machine  bears  about  the  same  rela- 
tion to  the  plain  spur  gear  hobbing  machine  that  the  uni- 
versal does  to  the  plain  milling  machine.  The  added  adjust- 
ments and  mechanism  required  in  each  case  tend  to  some- 
what limit  the  capacity  of  the  machine  in  taking  heavy  cuts. 


Fig.  52.    The  Wanderer  Spur  Gear  Hobbing  Machine. 

though  they  add  to  its  usefulness  by  extending  the  range  of 
work  it  is  capable  of  performing.  The  requirements  of  the 
successful  gear  hobbing  machine  are: 

First.     A  frame  and  mechanism  of  great  rigidity. 

Second.     Durable  and  powerful  driving  mechanism. 

Third.     Accurate  indexing  mechanism. 

The  first  requirement  is  one  of  great  importance,  not  only 
in  its  influence  on  the  heaviness  of  the  cut  to  be  taken  and 
the  consequent  output  of  work,  but  on  the  matter  of  accuracy 
as  well.  The  connection  between  the  hob  and  the  work, 
through  the  shafts  and  gearing,  is  liable  to  be  so  complicated 
that  the  irregular  cutting  action  of  the  hob  produces  torsional 
deflections  in  the  connecting  parts,  leading  to  serious  displace- 
ment from  the  desired  relation  between  the  hob  and  the  teeth 
being  cut.  This  displacement  from  the  desired  position  re- 
sults in  teeth  of  inaccurate  shape,  weak  and  noisy  at  high 
speeds. 

In  its  effect  on  the  output,  rigidity  is  even  more  important 
in  the  hobbing  machine  than  in  the  orthodox  automatic  gear 
cutter.  A  heavier  cut  is  taken,  since  a  greater  number  of 
teeth  are  cutting  on  the  work  at  once.  The  number  of  joints 
between  the  cutter  and  the  work-supporting  table  and  spindle, 
must  therefore  be  reduced  to  a  minimum,  and  the  matter  of 
overhang  both  for  the  work  and  the  cutter  must  be  carefully 
looked  out  for.  The  reduction  of  overhang  is  hampered  at  the 
cutter  head  by  the  necessity  for  a  strong  drive  and  an  angu- 
lar adjustment.  In  the  case  of  the  work-supporting  parts,  it 
is  difficult  to  bring  the  cutting  point  close  to  the  bearing  on 
account  of  the  necessity  for  plenty  of  clearance  below  the 
work  for  the  hob  and  its  driving  gear  to  run  out  Into, 

The  matter  of  design  of  the  driving  mechanism  for  the  hob 
and  the  work  is  a  difficult  one.  Not  only  must  it  be  rigid 
for  the  sake  of  accuracy,  as  previously  explained,  but  careful 
attention  must  be  given  to  durability  as  well.  It  requires 
great  skill  to  design  a  durable  mechanism  for  the  purpose 
within    the   limitations   imposed — in   the   cutter   head   by   the 
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necessity  for  reilticliig  the  oveiiiatiK,  anil  In  the  work  table 
by  the  high  sjieed  required  for  cutting  small  gears. 

Since  the  indexing  wheel  works  constantly  and  under  con- 
siderable load,  it  and  the  worm  must  be  built  of  such  ma- 
terials as  will  preserve  their  accuracy  after  long  continued 
use.  I'artlcular  attention  should  be  given  to  the  homogeneity 
«f  the  material  of  the  index  worm-vvhoel,  to  nuilce  sure  that 
It  does  not  wear  faster  on  one  side  than  on  the  other. 

The  fleUi  of  the  hobbing  process  for  cutting  spur  gears 
has  not  yet  been  definitely  determined.  In  some  work  it 
appears  to  have  certain  advantages  over  the  usual  type  of 
automatic  gear-cutting  machine,  while  in  other  cases  it  falls 
behind.  It  will  doubtless  require  continued  use,  with  a 
variety  of  work,  and  for  a  considerable  length  of  time,  to 
■determine  just  what  cases  are  best  suited  for  the  hobbing 
machine,  and  what  for  the  machine  with  the  rotating  disk 
■cutter.  It  is  not  iirobable  that  in  the  future  either  of  them 
will  occupy  the  field  lo  the  exclusion  of  the  other. 

Examples  of  Spur  Gear  Hobbing'  Machines. 
The  first  gear  hobbing  machine  we  show  (see  Fig.  51),  is 
Ibuilt  by  J.  E.  Reinecker  of  Chemnitz-Gablenz,  Germany.  This 
builder  was  one  of  the  first  to  make  a  commercial  suc- 
cess of  the  hobbing  process,  having  applied  it  several  years 
ago  in  his  "Universal"  gear-cutting  machine.  The  tool  we 
show  is  a  specialized  form  of  that  universal  machine,  adapted 
particularly  to  the  hobbing  of  spur  gears.  As  may  be  seen, 
in  form  the  machine  is  derived  from  the  standard  milling 
machine,  bearing  about  the  same  relation  to  it  that  the 
Becker-Brainard  gear-cutter  in  Fig.  20  does.  The  spindle 
is  mounted  on  what  corresponds  to  the  carriage  of  the  milling 
machine,  which  may  be  swiveled  so  as  to  bring  the  teeth  of 
the  hob  on  the  upper  surface  parallel  to  the  work  spindle. 
The  spindle  is  driven  by  an  internal  gear  of  large  diameter. 
The  work  spindle  is  driven  from  the  rear  of  the  column 
by  the  index  worm-wheel,  which  is  connected  with  the  cutter 
■spindle  through  change  gears  (shown  at  the  left  of  the  pic- 
ture) and  the  splined  shafts  and  bevel  gear  connections.  The 
knee  of  the  machine  having  been  raised  so  that  the  cutter  is 
set  at  the  proper  height  to  cut  teeth  of  the  desired  depth,  and 


Fig.  53.    An  ElectrlcaUy-driven  Qear  Hobbing  Machine  built  by 
Humpage,  Thompson  &  Hardy. 

the  machine  being  started,  with  hob  and  gear  blank  rotating 
In  the  proper  ratio,  the  table  with  the  hob  is  fed  in  along  the 
tnee  toward  the  column  of  the  machine,  cutting  the  teeth  in 
the  wheel  as  It  does  so,  the  operation  being  completed  when 
the  hob  has  made  one  pass  through  the  work.  It  will  be 
noted  that  the  work  arbor,  the  knee  and  the  base  of  the 
machine  are  all  very  firmly  tied  together  by  a  rigid  brace, 
which  may  he  adjusted  to  suit  different  condilions  of  diameter 
and  length  of  work. 


Another  machine,  built  by  the  Wanderer  Works,  formerly 
Wlnklhofcr  &  .laenlcke,  Ltd.,  Schoenau,  near  Chemnitz,  Ger- 
many, is  shown  In  Fig.  52.  It  is  of  the  same  type,  so  far  as  the 
frame  work  is  concerned,  as  a  regular  automatic  machine,  It 
being  almost  identical  in  its  lines  with  those  shown  in  Figs.  21 
to  L'S,  inclusive.  The  differences  in  mechanism,  of  course,  are 
those  due  to  the  necessity  for  connecting  the  work  spindle  and 
the  cutter  by  change  gearing  to  give  the  i)roper  I'atio,  and 
for  setting  the  spindle,  as  well,  at  the  proper  angle  to  agree 


Fig.  54.    The  "Rhenania"  or  "Burton"  Spur  Gear  Hobbing  Machine. 

with  the  helix  angle  of  the  hob.  The  feed,  also,  is  continu- 
ously forward  until  the  work  is  completed,  instead  of  having 
a  quick  return  for  each  tooth  cut.  It  is  readily  seen  that 
this  rearrangement  means,  on  the  whole,  a  somewhat  simpler 
machine  in  the  case  of  the  hobbing  machine  than  for  the  auto- 
matic gear-cutter,  particularly  since  intermittent  indexing  is 
avoided.  The  cutter  spindle  is  driven  by  an  internal  gear 
of  large  diameter. 

The  orthodox  type  of  spur  gear  hobbing  machine  differs 
from  the  examples  we  have  just  described  in  the  position  of 
the  spindles.  In  this  case  the  cutter  spindle  is  mounted  in  a 
slide  on  the  column,  while  the  work  is  carried  on  the  bed, 
being  adjusted  in  or  out  on  it  according  to  its  diameter.  In 
its  general  arrangement  it  bears  a  strong  resemblance  to  the 
standard  type  of  formed  cutter  machine  for  heavy  work  as 
illustrated  in  Figs.  30  to  36. 

In  Fig.,  53  is  the  first  example  we  show  of  this  type,  a 
machine  built  by  Humpage,  Thompson  &  Hardy,  of  Bristol, 
England.  It  appears  to  be  of  unusually  heavy  construc- 
tion. The  machine  as  shown  is  entirely  self-contained, 
a  motor  being  mounted  on  top  of  the  column.  It  can  be 
made  either  motor  or  belt  driven  without  other  alteration 
.  than  the  removal  of  the  motor  and  gears  and  the  substitution 
of  a  pulley,  or  vice  versa.  The  drive  is  of  the  constant  speed 
type,  the  speed  changes  being  obtained  through  gearing, 
running  constantly  in  a  bath  of  oil.  The  macliine  is  provided 
with  an  unusually  ingenious  feed  mechanism.  A  pair  of  tajier 
pulleys,  carrying  a  light  belt,  is  used  as  a  primary  means  of 
changing  the  feed.  This  operates,  however,  through  the 
medium  of  an  epicyclic  gear  arrangement  through  which 
most  of  the  strain  of  transmission  is  taken.  The  cutter  slide  Is 
over-balanced,  so  that  it  has  to  be  fed  against  the  pull  of  the 
counterweight,  thus  taking  up  all  back  lash. 

The  manufacturers  call  attention  to  the  results  of  tests 
made  on  their  machines;  2i.j-pitch  ^ears  in  cast  iron  have 
been  cut  at  the  rate  of  4  inches  of  tooth  length  per  minute; 
3-pitch  gears  of  the  same  material  at  5.9  inches  per  minute. 
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while  the  same  style  teeth  in  mild  steel-  have  been  cut  at 
4  inches  per  minute.  The  size  shown  will  cut  work  23  inches 
in  diameter  by  13%  inches  face. 

The  machine  shown  in  Fig.  54  is  sold  on  the  continent  by 
Alfred  Schiitte,  and  there  known  as  the  "Rhenania."  In 
England  it  is  sold  by  Burton  Griffiths  &  Co.  and  called  the 
"Burton."  This  is  one  of  the  machines  which  can  be  fur- 
nished for  cutting  spiral  gears  if  desired,  though  In  the  form 


Pig.  55.    A  Continental  Gear  Robbing  Machine,  sold  by  Selig,  Sonnenthal  &.  Co. 

shown  it  is  adapted  for  spur  gears  only.  The  spindle  of 
this  machine  is  driven  somewhat  differently  from  the  previous 
ones  shown.  A  worm  connected  at  its  inner  end  by  bevel 
gears  to  the  vertical  power  transmission  shaft,  and  located 
on  the  axis  of  the  angular  adjustment,  drives  a  worm-wheel 
on  the  short  shaft  mounted  above  and  to  the  rear  of  the  cutter. 
Spur  gears  connect  this  short  shaft  with  the  spindle.  This 
arrangement  reduces  the  overhang  of  the  cutter  slide.  The 
work  table  may  be  revolved  freely  in  setting  the  work  by 
withdrawing  the  Index  worm,  this  being  mounted  on  a  dove-' 
tail  slide,  which  is  withdrawn  or  inserted  again  by  oper- 
ating the  square  head  collar  screw  shown.  Adjustable  stops 
limiting  this  motion  determine  its  adjustment,  which  may  be 
altered  to  compensate  for  wear.  The  worm  is  of  hardened 
steel,  ground  all  over  after  hardening.  The  work  spindle  may 
be  supported,  when  necessary,  by  a  stiff  outboard  bearing  on 
an  arm  which  is  fastened  to  the  back  of  the  table  and  the 
back  of  the  bed,  tying  the  work,  work  table  and  bed  rigidly 
together. 

Another  machine  of  German  origin,  made  by  the  Schubert 
&  Salzer  Maschinenfabrik,  of  Chemnitz,  and  sold  by  Selig,  Son- 
nenthal  &  Co.,  of  London,  England,  is  shown  in  Fig.  55,  This 
machine,  like  the  one  shown  in  Fig.  52,  has  the  spindle  driven 
by  an  internal  gear.  To  allow  this  to  be  made  of  unusually 
large  diameter  and  still  bring  the  hob  as  close  to  the  face  of 
the  column  as  possible,  so  as  to  give  a  rigid  construction,  the 
hob  is  carried  below  the  axis  around  which  the  swiveled  head 
Is  adjusted,  instead  of  centrally  with  it.  as  is  usually  the  case. 
This  limits  the  adjustment  to  the  comparatively  slight  angle 
required  for  spur  gears,  but  it  would  seem  to  greatly  increase 
the  stiffness  of  the  construction  and  the  power  of  the  drive. 


As  may  be  seen,  the  outboard  support  tor  the  work  arbor  is 
of  unusual  design,  consisting  of  an  arm  bolted  to  the  side  ot 
the  column,  carrying  a  slide  which  may  be  adjusted  in  or 
out  to  suit  the  position  of  the  work  table. 

The  machine  shown  in  Fig,  56  is  built  by  Henry  Wallwork 
&  Co.,  Ltd,,  Manchester,  England,  and  sold  by  Alfred  Herbert, 
Ltd.,  Coventry,  England.  A  number  of  interesting  features 
will  be  noted  in  this  machine.  The  spindle  drive,  for  in- 
stance, is  unusual.  A  train  ot  spur  gears  connects  the  shaft 
on  the  axis  of  the  swiveling  adjustment  with  a  short  vertical 
shaft  which  drives  the  cutter  arbor  by  worm  or  spiral  gearing. 
The  work  support  consists  of  a  triangular  arm  supported  by 
two  vertical  posts,  the  outer  end  of  the  arm  having  a  bush- 
ing for  the  work  arbor.  One  of  the  vertical  posts  is  longer 
than  the  other,  and  the  arm  may  be  raised  from  the  shorter 
one  and  swiveled  about  the  longer  one  when  removing  or  re- 
placing the  work.  Since  this  support  always  travels  with 
the  table  it  does  not  liave  to  be  adjusted  when  adjustments 
are  made  in  the  position  ot  the  latter.  The  table  has  a  large 
annular  bearing,  with  an  extended  shank  having  a  tail  bear- 
ing fitted  with  lock  nuts  to  prevent  lifting.  The  chip  pan  is 
solid  with  the  slide  and  does  not  rotate  with  the  table  as  in 
some  of  the  other  machines. 

The  machine  shown  in  Fig.  57  (Sir  W,  G,  Armstrong, 
Whitworth  &  Co,,  Ltd.,  Manchester,  England,)  belongs  with 
the  machines  just  described,  but  is  differentiated  from  them 
by  the  fact  that  the  column  carrying  the  spindle  is  adjusted 
on  the  bed  for  the  diameter  of  the  worlv,  instead  of  having  the 
work  table  adjustable.  In  this  respect  it  resembles  the  gear 
cutter  shown  in  Figs.  37,  38  and  39.  Since  the  work  spindle  is 
stationary,  the  index  wheel  is  placed  below  the  bed.  The 
spindle  drive  is  through  spur  and  bevel  gears  from  the  verti- 
cal shaft  alongside  the  column.  This  machine  is  so  large  that 
special  provision  is  made  for  handling  most  of  the  movements, 
there  being  a  power  elevating  device  for  the  spindle  head,  and 
a  power  traverse  of  the  head  on  the  bed.  As  shown,  also,  the 
spindle  head  is  swiveled  by  a  worm  meshing  with  worm-wheel 
teeth  cut  on  a  portion  of  the  periphery  of  the  sector. 

An  ingenious  bobbing  machine  built  a  number  of  years 
ago  by  Warner  &  Swasey  Co.,  Cleveland,  Ohio,  has  been 
illustrated  in  our  columns.*  Instead  of  using  a  worm-shaped 
hob,  the  hob  was  formed  with  parallel  circular  teeth,  but  made 
in  two  halves  which  were  shifted  endwise  with  relation  to 
each  other  by  a  cam  mechanism.  This  split  hob  and  the  blank 
were  geared  together  in  the  proper  ratio  and  rotated  together 
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Fig.  56.    The  Wallwork  Gear  Hobbing  Machine. 

the  same  as  in  other  hobbing  machines.  The  half  of  the  hob 
which  was  cutting  was  fed  forward  a^ially  to  correspond 
with  the  rack  movement  required  by  the  rotation  of  this 
blank.  When  that  half  had  left  the  cut,  it  was  brought  back 
by  a  cam  movement,  ready  to  start  in  again  on  its  forward 


•  See    article   entitled    ".\merican    Gear    Cutting    Machinery'"    in    the 
June,    1898,   issue  of  Machinery, 
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axial  niovoiiiciU  !is  soon  as  it  an!iiii  reaclicil  llie  cutting  posi-  structicii.     'I'lio  ])iiiu;i|)le  of  lis  aclioii  is  also  the  siiiue  as  in 

tlon.     The  otluM-  half  of  the  hob  was  siiuilaiiy  conlrolleil,  the  Fig.  10,  tltoiigh  carried  out  In  a  soniewliat  dilTercnt  way  than 

parts  thus  sliding  in  and  out  with  each  oilur  allcrnately.  in  the  case  of  the  Fellows  cutter  grinding  machine  just  men- 

As  previously  explained,  this  list  does  not  Include  all  the  tioned.    In  this  case,  the  emery  wheel  has  its  outline  beveled 

machines  of  the  hobbing  type  adapted  to  cutting  spur  gears.  to  the  shape  of  the  racic  tooth,  using   for  this   puri)Ose  both 


CHANGE  WHEELS 

TO  SUIT   PITCH  OF 

GEAR  BEING  CUT 


TO  CHANGE  VERTICAL  FEED 
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Pig.  67.     Armstrong  Whitwortti  &  Co.'s  6*foot  Hobbing  Machine,  with  Column  adjuatable  for  Diameter. 


Those  described  under  the  heading  of  spiral  gear  cutting 
machines,  found  In  a  succeeding  installment  of  this  article, 
include  examples  by  the  following  makers:  Biernatzlvl  & 
Co.,  Chemnitz,  Germany;  Gould  &  Eberhardt,  Newarli,  N.  J.; 
Grant  Lees  Machine  Co.,  Cleveland,  Ohio;  John  Holroyd  &  Co., 
Milnrow,  England;  Maschinenfabrik  Lorenz.  Ettlingen,  Ger- 
many; Newton  'Machine  Tool  Works,  Philadelphia,  Fa.,  and 
Schuchardt  &  Schutte,  Cologne,  Germany.  It  will  be  seen 
that  this  list  is  quite  an  imposing  one,  Including  fourteen 
manufacturers  of  machines  of  this  type.  With  the  exception 
of  the  Reinecker  machine,  which  dates  from  an  earlier  time, 
all  of  these  were  designed  within  the  past  few  years,  most 
of  them  to  meet  the  demand  for  gear-cutting  machinery 
created  by  the  automobile  trade. 

The  Grinding  or  Abrasion  Operation,  applied  to  the 
Molding-Generating-  Process. 

One  application  of  the  molding-generating  process  involv- 
ing the  grinding  operation,  uses  the  rack  tooth  principle  in 
a  manner  exactly  Identical  with  that  shown  in  Fig.  10,  in 
forming  the  cutters  used  with  the  Fellows  system  of  gear 
tooth  shaping.  A  special  machine  is  provided,  carrying  an 
emery  wheel  with  a  plane  face  which  can  be  constantly  kept 
sti-aight  by  means  of  a  diamond  truing  device  incorporated 
in  the  machine  Itself.  The  hardened  gear-cutter,  which  has 
been  cut  to  leave  but  a  few  thousandths  of  metal  to  finish  on 
the  sides   of  the  teeth,   is  placed  in  the  machine  and   rolled 


Fig.  58.    Another  View  of  the  Machine  shown  In  Fig.  59. 

past  the  face  of  the  emery  wheel  under  the  restraint  of  metallic 
tapes  In  a  way  that  is  Identical  with  that  shown  in  Fig.  10. 

An  application  of  this  principle  to  the  finishing  of  the  teeth 
of  hardened  gears  is  shown  in  Figs.  58  and  59.  This  machine 
trues   the   teeth    of   liardened    gears   used   in   automobile   con- 


sides  of  the  wheel,  which  has  an  outline  more  nearly  resem- 
bling the  shaper  tool  T^  in  Fig.  8,  than  the  grinding  wheel 
of  Fig.  10.  Attachments  permanently  set  to  the  proper  angle 
(liV2,  15  degrees  or  any  other  angle  desired)  are  provided, 
by  means  of  which  the  operator  can  almost  instantly  bring 
the  wheel  to  the 
proper  shape 
whenever  it  shows 
signs  of  losing  it. 
The  emery  wheel 
has  a  continuous 
vertical  recipro- 
cating movement, 
great  enough  to 
cover  the  whole 
face  of  the  wheel. 
It  will  be  seen 
that  It  Is  thus 
made  to  cover  the 
whole  surface  of 
the  rack  tooth 
which  it  repre- 
sents In  the  mold- 
I  n  g- generating 
process. 

The  hardened 
gear  to  be  oper- 
ated on,  previous- 
ly cut  to  leave  a 
few  thousandths 
for  finishing,  is 
mounted  on  the 
vertical  work 
arbor  on  the  table 
as  shown.  By 
suitable  change 
gears  and  controlling  mechanism,  this  sHde  is  made  to 
ti-avel  across  the  face  of  the  wheel  while  the  work  is  ro- 
tated at  the  same  time,  in  such  a  ratio  as  to  give  the  identi- 
cal movement  that  would  result  fi-om  rolling  the  wheel  on  the 
imaginary  rack,  a  tooth  of  wliich  is  represented  by  the  outline 
of  the  emery  wheel.  The  work  starts  in  at  one  side  of  the 
wheel,  out  of  contact  with  it,  rolls  into  it  until  the  grinding 
wheel  is  In  action,  passes  by  to  the  further  side,  and  returns 
to  Its  first  position,  thus  finishing  one  tooth  space  to  proper 
form.  An  automatic  indexing  mechanism  (adjustable  for  any 
number  of  teeth  within  12  and  GO  inclusive)  then  indexes  the 
wheel  one  space,  and  it  again  rolls  along  the  front  of  the 
emery  wlieel  and  returns,  thus  flnisliing  anollier  tootli  space. 


Fig.  50.    A  Machine  for  Grinding  the  Teeth  of  Gears 
to  Accurate  Shape  after  Hardening. 
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This  operation  is  repeated  automatically  until  the  whole 
gear  has  been  ground  to  perfect  form.  The  diameter  of  the 
wheel  used  is  12  inches.  The  maximum  diameter  of  gear 
which  can  be  finished  is  11%  inches  with  a  2-inch  face. 


process  employs  an  attachment  to  the  regular  automatic  spur 
gear  cutting  machine,  carrying  the  cutter  on  a  projecting 
arm,  adapted  to  enter  the  internal  gear  and  work  on  its  inner 
periphery.  An  example  of  this  is  seen  in  Fig.  60,  which 
shows  the  attachment  provided  by  Gould  &  Eberhardt.  of 
Newark,  N.  J.,  for  cutting  internal  gears  on  their  regular 
spur  gear  cutting  machine.  The  cutter  is  driven  by  a  train 
of  spur  gears  from  a  driving  gear  on  the  regular  cutter  arbor. 
The  pivots  of  these  gears  are  shown  by  the  projecting  ends 
of  the  studs  on  which  they  run.  While  this  arrangement  fur- 
nishes a  practical  and  much-used  means  for  cutting  internal 
gears,  it  is  evident,  of  course,  that  it  is  not  possible  to  take 
quite  so  heavy  cuts  as  when  cutting  spur  gears,  on  account 
of  the  indirectness  of  the  means  by  which  the  cutter  is  driven, 
and  the  necessarily  small  diameter  of  the  gear  from  which  it 
receives  its  motion. 

An  attachment  of  a  very  similar  kind,  modified  to  suit  the 
changed  design  of  the  machine,  is  shown  in  Fig.  61.  This  is 
the  Atlas  gear-cutter  shown  in  Fig.  34.  As  may  be  seen,  the 
attachment  is  bolted  to  the  face  of  the  cross  rail,  and  is  fed 
down  into  the  work  in  the  same  way  that  the  attachment  in 
Fig.  60  is  fed  forward  into  it.  Other  manufacturers  make 
similar  devices  for  use  with  their  machinery. 


Fig.  60-    Attachment  to  the  Gould  &  Eberhardt  Gear.cutter  for  Cutting 
Internal  Gears. 

This  machine,  which  is  built  by  J.  E.  Reinecker  of  Chemnitz- 
Gablenz,  Germany,  is  sold  by  E.  Chouanard,  3  Rue  Saint-Denis, 
Paris,  and  by  C.  W.  Burton,  Griffiths  &  Co.,  Ludgate  Square, 
London. 

Machines  and  Attachments  for  Cutting- 
Internal  Gears. 

As  has  been  stated,  the  internal  gear 
is  akin  to  the  spur  gear,  and  the  ma- 
chinery for  cutting  it  acts  on  practically 
the  same  principles,  except  as  limita- 
tions are  imposed  by  the  concavity  of 
the  surface  in  which  the  teeth  are  cut, 
as  compared  with  the  convex  shape  of 
external  gearing.  As  before,  the  formed 
tool  method  is  the  most  obvious  and  the 
most  commonly  used.  The  teeth  may 
be  cut  by  a  shaper  tool  with  a  pro- 
jecting head,  formed  somewhat  after 
the  fashion  of  the  tools  used  for  cutting 
keyways  in  the  hubs  of  pulleys,  etc.,  the 
work  being  mounted  on  the  face-plate 
of  an  indexing  fixture  on  the  table  of 
the  shaper,  slotter  or  planer.  We  have  * 
described  a  further  development  of  this 
idea,  in  which  the  work  was  fastened  on 
a  face-plate  on  the  spindle  of  an  ordi- 
nary automatic  gear-cutting  machine 
while  the  shaping  tool  was  operated  by 
a  shaper  bodily  lifted  to  a  position  on 
the  bed  of  the  gear-cutter,  and  clamped 

in  place  there.  In  such  cases  the  movements  are.  of  course, 
largely  controlled  by  hand,  the  tool-holder  being  fed  down  into 
the  work. 


:«a 


Fig.  61.    The  Atlas  Machine  as  arranged  for  Cutting  Internal  Gears; 
compare  with  Fig.  34. 

Most  madiines   for  internal   gears   use  the   formed   milling 
cutter  to  shape  the  teeth.     A  common  method  of  using  this 

*  See  article  entitled  "Emergency  Methods  in  Gear   Cutting"   in   the 
November,  1907,  issue  of  M.1CHIXEET. 


Fig.  62.    Armstrong  Whitwrorth  Machine  for  Cutting  Internal  or  External  Teeth  in  Segments 

of  Large  Diameter. 

In  Fig.  62  is  shown  a  machine  of  great  capacity,  arranged 
for  the  cutting  of  both  internal  and  external  spur  gear  seg- 
ments. As  posed,  it  is  cutting  internal  teeth.  The  work  is 
mounted  on  a  sector  pivoted  at  the  left  hand  end  of  the  bed, 
and  having  gear  teeth  cut  in  its  periphery,  by  which  it  is  in- 
dexed. The  work  is  clamped  to  this  sector  at  the  proper 
distance  from  the  pivot  to  give  the  radius  desired.  The  cutter 
slide  operates  on  vertical  ways  on  a  carriage  carried  by  the 
cross  rail.  Two  cutter  spindles  are  provided,  one  on  the  right 
and  the  other  on  the  left  hand  side  of  the  cutter  head,  one 
being  used  for  internal  and  the  other  for  external  gears.  The 
movement  is  brought  to  the  spindles  through  a  train  of  spur 
and  bevel  gears  as  shown.  This  machine,  which  was  designed 
primarily  for  dealing  with  gear  segments  for  gun  mountings, 
will  cut  teeth  in  segments  having  an  extreme  radius  of  13 
feet,  and  a  face  of  12  inches.  It  is  automatic  in  all  its  move- 
ments, including  the  dividing  mechanism.  Sir  W.  G.  Arm- 
strong, Whitworth  &  Co.,  of  Manchester,  England,  are  the 
builders. 

The  Fellows  system  of  gear  cutting,  previously  described  on 
page  429,  is  perhaps  the  most  striking  method  of  cutting  inter- 
nal gear  teeth.  The  machine  shown  in  Fig.  63  is  forming 
the   teeth   in   an   internal   gear.     The   process,   which   belongs 
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to  till'  iiioUlliiKSi'iiiMiitliit;  order,  Is  I'xai'lly  Uiciitlciil  to  that 
employed  for  external  spur  gears,  the  cutter  and  work  being 
geared  to  rotate  together  In  the  proper  ratio.  It  has  a  nuni- 
l)er  of  advantages  over  the  formed  cutter  method.  It  does  not 
require  the  exaggerated  clearance  at  the  bottom  which  the 
rotary  cutter   needs   for   running  out  into.     The  cutting   tool 


Pig.  63.    The  Fellows  36-inch  Gear  Shaper  at  Work  on  an  Internal  Gear. 

woriis  to  as  good  advantage  as  when  cutting  external  gears. 
No  change  in  the  machine  is  necessary,  and  special  cutters 
are  not  required,  the  same  tool  being  used  as  in  cutting  an 
internal  gear  of  the  same  pitch.  The  ease  with  which  internal 
gears  may  be  cut  with  this  machine,  and  tlie  fact  that  it  is 
quite  generally  used  for  this  work,  have  encouraged  the  use 
of  internal  gearing  in  the  past  few  years  for  cases  in  which  It 
is  better  fitted  than  external  spur  gearing,  but  where  the  dif- 
ficulty of  making  it  would  formerly  have  barred  its  use. 

The   odontographic   and    describing-generating   methods  are 
as  limited  in  their  application  to  internal  gearing  as  to  ex- 
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Flff.  64.    The  Rack-cutting  Attachment  used  with  the  Brown  &  Sharpe 
Milling  Machine. 

ternal  gearing.  The  grinding  or  abrasion,  and  impression 
operations,  also,  are  seldom,  if  ever,  apiilied  to  the  cutting  of 
Internal  gears. 

Rack-cutting  Attachments  to  Standard  Machines. 
As   was  the   case    with    internal    gearing,    the    formed    tool 
method    is   that    most    largely    used    for    cutting    racks.     The 
primitive   means  consists  in   clamping  the  work  on  the  table 


of  (lie  |)lauer  or  shaper,  and  cutting  the  tooth  spaces  with 
a  properly  shaped  tool  In  the  regular  tool-|)08t  of  the  ma- 
(hliie.  After  each  space  has  been  cut,  the  tool-post  is  moved 
along  the  proper  distance  to  bring  it  in  iiosillon  I'or  a  new 
space— or,  In  the  case  of  the  shaper,  the  work  table  Is  shifted 
the  same  amount  for  the  same  pui|>ose.  A  new  toolli  space 
is  thep  formed  as  before,  and  the  operation  is  repeated  until 
the  work  is  done.  In  making  the  measurements  for  the 
amount  by  which  to  shift  the  relative  position  of  the  work 
and  the  tool  for  each  cut,  various  means  may  he  used.  A 
stop  may  be  provided,  set  ahead  of  the  previous  position  by 
an  amount  determined  by  a  gage  of  a  thickness  equal  to  the 
circular  pitch  of  the  tooth  being  cut.  After  the  adjustment 
has  been  made  for  a  new  tooth,  it  may  again  be  located  In 
position  for  the  next  cut  iiy  setting  to  the  proper  distance 
away,  as  determined  liy  the  thickness  of  the  gage.  It  the 
screw  by  which  this  adjustment  is  made  is  provided  with  a 
dial  reading  to  thousandths,  this  may  be  used.  One  way  Is 
to  set  the  dial  carefully  to  zero  before  making  each  setting; 
then  operate  the  screw  to  move  the  slide  the  proper  amount 
in  thousandths  of  an  inch  as  determined  by  the  circular  pitch 
of  the  tooth  being  cut.  The  dial  may  then  be  brought  Ijack 
to  zero,  repeating  the  operation  when  the  next  adjustment  is 
to  be  made. 

More  elaborate  means  of  indexing  are  provided  for  special 
rack-cutting  machines.  The  arrangement  generally  used  is 
identical  with  that  shown  in  Fig.  16  as  applied  to  the  spur 
gear   cutting    machine,    excepting   that    the    index    worm    and 


Fig.  65. 


The  Gould  &.  Eberhardt  Shaper  with  Attachment  for 
Cutting  Raclcs. 


index  wheel  are  replaced  by  a  lead-screw  and  nut,  which  serve 
to  give  a  longitudinal  movement  to  the  work  table  in  the  same 
way  that  the  rotary  movement  is  given  to  the  work  spindle 
of  the  gear-cutting  machine.  This  longitudinal  movement 
equals  the  circular  pitch,  of  course,  and  is  obtained  by  using 
appropriate  change  gears  between  the  one-revolution  shaft  and 
the  lead-screw. 

In  Fig.  64  is  shown  an  attachment  for  the  milling  machine 
used  for  cutting  racks.  This  device,  which  is  applied  to  the 
Brown  &  Sharpe  milling  machines,  consists  simply  of  a 
holder  clamped  to  the  front  of  the  column  and  the  overhang- 
ing arm,  and  carrying  a  short  cutter  spindle  at  right  angles 
and  below  the  main  siiindle  of  the  machine.  This  is  con- 
nected to  the  main  spindle  by  suitable  gearing.  On  the  pro- 
jecting end  of  it  a  formed  cutter  of  ordinary  construction  is 
fastened.  The  vise  shown  in  the  cut  is  provided  for  holding 
the  work.  The  work  may  be  indexed  by  using  the  graduated 
dial  as  explained,  or  by  making  use  of  a  change  gear  attach- 
ment furnished  by  the  makers,  operating  on  the  principle 
described  In  the  preceding  paragraph. 

Rack-cutting  attachments  are  also  made  to  apply  to  the 
shaper  as  well  as  to  the  milling  machine.  An  example  of  one 
made  by  Gould  &  Fberbardt.  Newark,  N.  .T.,  is  shown  in  Fig. 
65.  The  regular  swiveling  tool  head  has  been  removed  from 
the  ram.  and  its  place  is  taken  by  a  casting  carrying  a  cutter 
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arbor,  and  the  necessary  gearing  and  other  mechanism  for 
driving  it.  In  addition  to  this,  the  ram  Is  provided-  with 
attachments  for  giving  a  gradual  forward  screw  feed  for 
advancing  the  cutter  through  the  work,  in  place  of  the  usual 
reciprocating    movement,    which    is    disconnected    when    the 

machine  is  used 
in  this  way.  A 
suitable  vise  for 
the  work  is 
clamped  on  the 
work  table,  and 
an  Indexing  ar- 
rangement involv- 
ing the  use  of 
change  gears  is 
provided  for  shift- 
ing the  table  from 
one  cut  to  an- 
other. 

Rack-cutting 
Machines. 

Most  commer- 
cial rack-cutting 
machines  in  their 
structural  design 
are  developments 
of  the  milling  ma- 
chine idea.  The 
automatic  r  a  c  k  - 
cutter  for  small 
size  and  accurate 
work,  shown  in 
Fig.  66,  is  an  ex- 
ample of  this 
type.  This  tool 
is  WUilt  by  Sloan 
&  Chace  Mfg.  Co.,  of  Newark,  N.  J.*  Its  resemblance  to  the 
milling  machine  and  attachment  shown  in  Fig.  64  is  obvious. 
It  is  automatic  in  all  its  movements,  which  are  mostly  cam- 
operated,  as  is  usual  in  gear-cutting  machinery  of  the  pre- 
cision type  built  by  manufacturers  of  watch  and  clock-making 
machinery. 


Fig.  66. 


The  Sloan  &  Chaoe  Rack-cutter 
for  Small  Work. 


Fig.  67.    The  Walcott  &;  Wood  Automatic  Rack-cutter. 

Another  machine  of  this  kind  is  built  by  Walcott  &  Wood 
Machine  Tool  Co.,  Jackson,  Mich.,t  (Fig.  67).  This  machine, 
as  may  be  seen,  involves  the  same  structural  features  as  the 

•  See   "Machinery   and   Tools"   in   the  January,   1907,   issue  of  Ma- 

CHINEET. 

+  See  "Machinery  and  Tools"  in  the  September,  1906,  Issue  of 
Machinebt. 


preceding  one,  but  is  built  for  much  larger  and  heavier  work. 
Its  movements  are  obtained  by  screws  and  gear-driven  mechan- 
isms, instead  of  by  cam  movements.  As  shown,  the  cutter 
spindle  is  driven  by  gearing  on  each  side,  the  main  drive  on 
the  left  being  by  herring-bone  gears.  This  tends  to  give 
a  smoothness  of  action  which  the  necessarily  small  diameter 
of  the  driving  pinion  would  otherwise  make  impossible.  The 
cutter  arbor  is  driven  by  a  tongued  connection  from  each 
end.  It  is  held  in  position  by  two  bolts  passing  through  the 
driving  spindles  at  each  side,  which,  when  tightened  together, 
make  driving  spindles  and  cutter  arbor  practically  a  solid 
piece,  giving  a  very  powerful  support.  There  being  10  inches 
of  cutter  space  on  the  arbor,  it  is  well  adapted  to  the  use  of 
gang  or  multiple  cutters.  Provision  is  made  for  this  in  the 
gearing,  there  being  two  sets  of  change  gears,  one  of  them 
set  for  the  pitch  in  the  ordinary  way,  while  the  other  is  set 
for  the  number  of  teeth  it  is  desired  to  index  at  once.  All 
of   the   gears   shown   are   provided   with   guards,    which   have 
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Fig.  68.    The  Machine  buUt  by  Warner  &  Swasey  Co.,  to  overcome  the 
Driving  Difficulty. 

been  removed  in  taking  the  photograph  so  that  the  drive  may 
be  more  easily  understood.  A  feature  of  this  machine  and 
the  previous  one  is  the  automatic  mechanism  provided  for 
throwing  off  the  counter-shaft  belt  shifter  when  the  required 
number  of  teeth  has  been  cut. 

In  the  machine  shown  in  Fig.  68,  formerly  built  by  Warner 
&  Swasey  Co.,  of  Cleveland,  Ohio,  the  difficulty  in  the  driving 
of  the  cutter  spindle  has  been  ingeniously  overcome.  The  cut- 
ter spindle  has  been  extended  to  great  length  at  the  left 
side  of  the  machine,  where  it  is  driven  by  a  gear  of  as  large 
diameter  as  is  necessary  to  give  it  a  powerful,  yet  smooth 
and  even  movement.  Of  course  the  capacity  of  the  machine 
for  cutting  racks  is  limited  to  the  length  from  the  cutter  to 
the  face  of  the  driving  gear.  This  is  beyond  the  extreme  in- 
dexing range  of  the  table  any  way,  but  the  possible  range 
may  be  doubled  by  cutting  half  the  rack,  and  then  reversing 
it  so  that  the  overhang  of  the  work  is  at  the  right  end  of 
the  table.  The  efficacy  of  this  method  of  driving  the  spindle 
in  avoiding  some  of  the  difficulties  inherent  in  the  rack- 
cutter,  may  be  vouched  for  from  the  fact  that  the  idea  in  a 
modified  form  has  been  applied  to  all  the  rack-cutters  of 
various  types  in  the  plant  of  one  of  the  largest  firms  making 
a  special  business  of  cutting  gear  teeth. 

Another  point  of  interest  is  the  indexing  movement,  which 
differs  somewhat  from  that  previously  described.  A  slot- 
ted crank  on  the  front  of  the  bed  is  given  one  com- 
plete revolution  for  indexing.  This  crank  operates  the  sector 
shown  at  the  left  of  the  table.  This  sector  has  teeth  on  its 
periphery,  meshing  with  a  ratchet  gear  by  which  the  indexing 
lead-screw  is  driven.  The  setting  of  the  crank-pin  in  the 
slotted  crank  at  various  positions  determines  the  arc  through 
which  the  toothed  sector  swings,  and  determines,  in  conse- 
quence, the  amount  of  movement  given  by  the  ratchet  to  the 
lead-screw,  thus  determining  the  circular  pitch  of  the  rack. 
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JIGS  AND   FIXTURES  IN  THE  PRATT  & 
WHITNEY  CO.'S  SHOPS. 

There  are  three  distinct  reasons  lor  the  use  of  Jigs  aiul  fix- 
tures in  the  ninnnfaetiire  of  niaehlnery.  In  tho  first  place, 
jl^s  anil  fixtures  are  employed  for  1idn<'lng  the  cost  ot  the 
article  nianuractiuid;  in  the  second  lUace.  a  higher  degree  of 
accuracy  is  attained;  and  in  the  third,  tho  intcrclinngeabillty 
of  the  parts  niannfacturtd  is  cffieted.  One  of  the  first  firms 
In  this  country  to  realize  the  importance  of  these  points  and 
to  use  tools  for  interchauKeable  manufacture  on  a  large  scale 
was  the  Pratt  &  Whitney  Co.,  which,  in  the  late  seventies  and 
early  eighties,  was  one  of  the  pioneers  of  modern  machine  tool 
construction  in  this  country,  and  which  then  commenced  to 
introduce  the  application  of  jigs  and  fixtures  in  a  degree 
previously  unheard  of.  Since  these  early  days  of  machine  tool 
construction,  the  company  has  adhered  to  its  policy  of  using 


As  is  well  linowu  to  almost  every  mechanic,  one  of  the 
standard  products  of  the  Pratt  &  Whitney  Co.  is  turret  lathes, 
of  which  several  sizes  are  bnllt.  In  the  half-tone.  Fig.  1,  the 
led  of  one  of  these  turret  lathes  is  shown  in  position  on  a 
horizontal  boring  machine,  to  bore  the  spindle  bearings.  As 
will  be  noticed,  (he  head  and  bed  are  cast  integral.  Tho 
fixture,  which  is  shown  clamped  to  the  table  of  the  boring 
machine  and  which  holds  the  bed  while  tlie  bearings  are  being 
bored,  clamps  the  work  by  means  of  pneumatic  pressure.  The 
general  design  of  this  fixture  is  shown  in  the  line  illustration, 
Fig.  2,  the  only  difference  between  the  fixtures  in  Figs.  1  and 
2  being  that  in  Fig.  2  a  fixture  is  shown  which  is  used  for 
turret  lathes  having  back  gearing,  while  the  fixture  shown  in 
Fig.  1  is  for  one  of  the  smaller  sizes,  not  provided  with  back- 
gears.  Referring  to  Fig.  2,  the  work  is  held  down  by  four 
clamps  A  continuing  down  through  the  body  of  the  fixture 
to   an   equalizing  levrr   B.   which   is  connected   to  a    piston   V 


Fiar.  I.    Boring  Fixture  for  Turret  Lathes.  "With  Pneumatic  Clamping  Arrangement. 


special  tools  in  the  greatest  possible  degree,  and  many  of  the 
appliances  designed  and  used  are  both  elaborate  and  costly, 
but,  as  they  serve  the  three  objects  mentioned  above,  the  ten- 
dency Is  constantly  toward  more  tools  and  more  efficient 
aevices. 

Hardly  any  operation  of  consequence  in  the  shops  of  this 
company  is  performed  without  the  use  of  some  special  tool 
or  fixture,  whenever  time  or  accuracy  can  be  gained  by  the  use 
of  such  appliances,  and  many  of  the  tools  used  are  so  ingen- 
ious and  complete  in  their  design  as  to  classify  them  rather 
as  special  machines  than  as  jigs  oy  fixtures.  In  the  following, 
a  few  of  the  tools  used  in  the  Pratt  &  Whitney  Co.'s  shops, 
are  described  and  shown.  Some  of  the  tools  will  be  found  to 
have  a  direct  bearing  on  nearly  any  Idnd  of  machine  construc- 
tion, while  others  will  have  at  least  a  great  deal  of  suggestive 
value,  and  indicate  the  lines  along  which  similar  tools  for 
kindred  operations  may  be  designed'. 


actuated  by  air  pressure.  The  required  movement  of  this 
piston  and  of  the  clamps  A  is  -very  small,  because  the  ways 
of  the  bed  are  finished  before  being  placed  on  this  fixture,  and 
consequently  there  is  no  need  ot  allowance  tor  variation. 
The  air  for  the  cylinder  in  whicli  piston  C  moves  is  snmilied 
through  the  pipe  D.  There  are  two  sets  of  clamps,  one  at 
the  front  and  one  at  the  back  end  of  the  bed,  both  being  sup- 
plied from  the  same  main  pipe  as  is  plainly  shown  in  the 
half-tone.  Fig.  1,  the  clamping  being  effected  by  simply  turn- 
ing the  handle  on  the  air  valve  P. 

In  order  to  place  the  bed  casting  in  position  before  clamp- 
ing, the  beveled  surface  E,  Fig.  2,  on  the  fixture,  is  planed 
to  the  same  angle  as  the  ways  of  tlie  bed,  and  the  bed  is 
forced  up  against  this  bearing  surface  by  means  of  two 
clamps  F,  previous  to  aiiplying  the  air  pressure.  Springs  O, 
of  which  one  is  shown  in  the  end  view  of  Fig.  2,  serve  the 
puriiose  of  lifting  the  clamps  from  (lie  work,  as  soon  as  the 
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air  pressure  on  the  piston  is  relieved,  and  the  clamps  can 
then  be  swung  aside  so  as  not  to  interfere  with  lifting  the 
casting  out  of  place,  or  the  placing  of  a  new  casting  in 
position. 

The  general  construction  of  this  fixture  is  also  rather  inter- 
esting. At  H  is  shown  a  supplementary  projection  or  lug, 
which  is  removed  as  soon  as  the  holes  in  the  back  end  M  of 
the  fixture  have  been  bored  to   receive  their  bushings.     This 


It  will  be  noticed  that  there  are  a  number  of  circular 
grooves  cut  on  the  surface  of  the  plunger  C,  Fig.  2.  It  has 
been  found  advantageous  to  have  these  grooves  on  the  plung- 
ers, and  to  fill  them  with  vaseline,  as  this  will  act  as  a 
lubricant  and  permit  the  plunger  to  move  freely,  and  at  the 
same  time  act  as  a  packing,  preventing  the  escape  of  air. 

Another  tool  of  great  interest  and  ingenuity  of  design  is 
used  for  facing  the  ends  of  the  bearings  in  the  head  of  the 
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Fig.  2.    Plan  and  Elevation  of  Fixture  shown  In  Fig.  1. 


lug,  containing  bushings  the  same  as  those  in  the  front  pro- 
jection K,  serves  simply  the  purpose  of  giving  support  to  the 
boring  bars,  while  boring  the  fixture,  so  that  the  holes  in  the 
fixture  itself  may  be  placed  exactly  in  line.  In  Fig.  1  the  pad 
L  shows  where  this  auxiliary  lug  has  been  removed. 

One  .  difficulty  has  been  experienced  with  this  clamping 
device.  When  a  head  was  half  bored  at  the  time  when  the 
power  was  shut  down  at  night,  it  was  found  that  the  clamps, 
on  which,  of  course,  the  air  pressure  was  relieved  during  the 
night,  would  not  hold  the  bed  in  exactly  the  same  position 
when  the  air  pressure  would  be  again  applied,  but  that  some 
slight  variations  were  noticeable,  and  it  became  necessary 
to  start  the  boring  of  the  holes  anew,  in  order  to  get  them  to 
line  up  exactly.  For  this  reason,  some  of  the  fixtures  of 
this  design  have  been  provided  with  small  auxiliary  clamps, 
which  can  be  applied  before  the  air  pressure  is  relieved, 
whenever  it  is  desired  to  hold  the  bed  over  night  in  exactly 
the  same  position  as  before.  These  clamps,  being  applied,  will 
then  prevent  any  motion  of  the  casting,  when  the  clamps  A 
release  their  grip.     The  auxiliary  clamps,  of  course,  need  not 


turret  lathes.  This  tool  is  shown  in  operation  in  Fig.  3,  and 
details  showing  some  of  the  component  parts  are  shown  in 
Figs.  5,  6,  7,  and  8.  The  principle  of  this  fixture  is  that  the 
facing  tool,  inserted  at  A  in  the  tool-holder  shown  in  Fig.  6, 
moves  automatically  from  the  outside  of  the  boss  to  be  faced 
toward  the  center,  the  four  faces  of  the  head  being  faced  off 
simultaneously.  The  fixture  consists,  in  general,  of  a  feed 
bar  B;  a  feed  bar  sleeve  D;  a  driver  C ;  a  driving  clutch  G;  a 


.    Device  for  Facing  the  Head  of  Turret  Lathes. 

be  applied  excepting  in  such  cases  when  the-air  pressure  is 
to  be  shut  off.  In  order  to  insure  that  the  bed  bears  prop- 
erly against  the  locating  surface  E,  and  also  on  the  top  por- 
tion of  the  fixture,  feelers  of  tissue  paper  are  put  in  between 
the  bed  and  the  fixture  at  six  places — two  on  each  side  and 
two  at  the  back  end — and  by  means  of  these  the  proper  loca- 
tion is  ascertained. 


Fig.  4.    Fixture  for  Boring  Head-stock.  Foot-stock,  and   Carriage  for 
Thread  Milling  Machines. 

supporting  thrust  bracket  E;  and  four  tool-carrying  heads 
F.  with  tool-holders  and  tools.  The  bracket  E  is  first  clamped 
to  the  bed  of  the  machine,  the  bearings  of  which  are  to  be 
faced,  the  machine  itself  being  placed  on  the  table  of  the  bor- 
ing machine.  This  bracket  E  acts  as  a  support  and  guide  for 
the  boring-tar  sleeve  D,  on  which  the  heads  F  are  mounted, 
and  which  is  keyed  to  driver  C,  thereby  giving  the  rotary  mo- 
tion to  the  heads.  Sleeve  D,  however,  is  held  stationary  end- 
wise. There  is  little  or  no  actual  end  thrust,  as  far  as  the 
cutting  operation  is  concerned,  inasmuch  as  all  the  four  faces 
r.re  finished  at  once,  and  the  two  opposing  ones  actually  equal- 
ize one  another  in  regard  to  end  thrust.  What  end  thrust 
there  is,  is  caused  by  the  feeding  in  of  the  tools  toward  the 
center,  as  explained  in  the  following. 
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The  fei'il-ljar  B  is  designed  In  :i  niaiuici-  as  sliuwii  in  l<'ig.  5. 
•On  the  ond,  conncctinK  wlili  tlic  l)all  joint,  It  Is  circvilar,  but 
tlio  portion  of  tlie  bar  wlUcli  enlers  in  tlie  sleo^ve  D  is  nililcd 
down,  as  indicated,  and  at  the  places  where  the  llour  heads  F 
are  located,  it  Is  provided  with  ridges  and  grooves,  as  shown 
at  //,  Fig.  5.  These  ridges  and  Krpoves  engage  with  similar 
ridges  and  grooves  in  ttie  lool-liolder.  Fig.  (i,  and  it  is  evident 
that  when  the  table  of  the  l)oring  machine,  to  which  the  bed 
of  the  madiine  being  faced  is  clamped,  moves  toward  the 
head  of  the  boring  machine,  so  tliat  the  boring  bar  B  is 
pushed  forward,  the  engagement  of  the  grooves  in  this  bar, 
with  the  ridges  in  the  tool-holder,  forces  the  tool-holder  to 
move  In  a  direction  at  right  angles  to  the  axial  direction  of 
the  boring-bar,  so  that  the  tool  inserted  at  A  In  the  tool- 
holder  is  fed  from  the  outside  periphery  toward  the  center 
of  the  bosses  on  the  head.  The  heads  F,  as  mentioned  before, 
are  mounted  on  the  sleeve  D  and  are  held  stationary  in  rela- 


waa  fuiind  llial  II  was  dil!lciill  lo  get  all  tlie  holes  to  line 
u|)  exactly  wiien  I  be  dllTereul  iiarts  were  placed  on  the  bed 
of  the  machine,  it  Is  evident  tliat  it  Is  necessary  that  the 
center  of  the  holes,  in  which  the  cutter  head  swivels  when  It 
is  set  for  milling,  should  be  exactly  at  the  same  height  as 
the  center  of  the  spindle  of  the  machine,  in  order  that  the 
cutters  may  cut  the  exact  shape  of  the  thread  desired,  in  the 
same  way  as  it  is  necessary  to  have  the  thread  tool  set 
exactly  at  the  height  of  the  centers  of  the  lathe,  in  order  to 
obtain  a  perfectly  shaped  thread.  In  order  to  overcome  the 
difTieulty  referred  to,  the  fixture  shown  was  designed.  This 
fixture,  in  fact,  consists  of  a  short  portion  A  of  the  bed  of 
the  machine  Itself,  and  the  various  parts  are  placed  directly 
on  this  bed  when  being  bored.  The  brackets  shown  lying 
on  the  table  of  the  boring  machine  are  used  for  the  different 
parts  of  the  machine,  and  are  put  in  place  as  required.  They 
are  being  located  by  dowel  pins,  so  as  to  insure  that  they  will 


Flgr   5.    Feed  Bar  used  in  Device  sho-wn  In  Pig.  3. 
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Figs.  6  and  7.    Tool-holder  for  Facing  Device,  and  Tool-carrying  Head. 

tion  to  the  bed  through  bracliet  E,  so  that  there  is  no  end- 
wise motion  of  the  tools  in  relation  to  the  bed  of  the  machine. 

In  Fig.  7  is  shown  a  detailed  drawing  of  one  of  the  tool- 
carrying  heads  F,  which  acts  as  a  guide  and  holder  for  the 
tool-holder  in  Fig.  6,  and  in  Fig.  8  is  shown  a  section  through 
the  head,  when  the  tool-holder  and  feed  bar  are  inserted.  In 
this  section,  B  represents  the  feed  bar;  Z>,  the  sleeve;  F.  the 
head  itself;  E,  the  tool-holder;  and  L,  the  facing  tool.  At  M 
is  shown  a  pin  having  a  knurled  head.  This  pin  presses 
against  the  side  of  the  tool-holder,  and  is  actuated  by  the 
spring  N.  As  soon  as  the  tool-holder  has  been  fed  inward  by 
the  forward  motion  of  the  feed  bar,  so  that  the  ridges  and 
grooves  of  the  feed  bar  have  passed  entirely  through  the 
corresponding  grooves  in  the  tool-holder,  and  the  bar  has 
disengaged  the  holder,  the  end  of  this  pin  enters  into  the 
corresiionding  hole  P  in  the  tool-holder.  This  prevents  the 
tool-holder,  which  still  has  a  rotating  motion  imparted  by  the 
head,  from  being  entirely  loose  In  the  head,  and  from  falling 
to  and  fro.  according  to  which  side  of  tlio  head  is  turned 
upwanl. 

The  lialf-tone.  Fig.  4,  shows  a  fixture  which  is  used  for 
boring  the  head-stocK,  foot-stock,  and  the  carriage  which  holds 
Ihe  culter  head  for  the  thread  milling  machines,  built  by  the 
I'ratt  &  Whilney  Co.  Originally,  spi'cial  fixtures  were  made 
for  boring  each  one  of  these  three  parts  of  the  machine,  but  it 
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Fig  8.  Section  through  Tool-can-ylnff 
Head,  with  Feed  Bar  and  Sleeve  in 
Position. 

always  come  in  the  same  exact 
relation  to  the  main  bed  A.  It 
is  evident  that  this  provision 
permits  all  the  parts  that  go  on 
the  bed  of  the  thread  milling 
machines  to  be  bored  so  as  to 
be  perfectly  interchangeable  with 
one  another,  and  at  the  same 
time  that  all  the  holes  required  to  line  up  in  the  assembled 
machine  will  have  a  correct  location. 

The  fixture  shown  In  the  half-tone,  Fig.  9,  is  used  for  drill- 
ing the  holes  K  and  L  In  the  casting  in  the  line  cut,  Fig.  10, 
and  also  for  drilling  the  corresponding  holes  in  the  bed  of 
the  machine  onto  which  the  casting  is  attached.  This  casting 
is  what  is  known  as  the  motion  bracket  on  an  automatic 
screw  machine,  built  by  the  company,  a  worm  being  i)laced 
between  the  faces  A  A,  working  with  a  worm-whetl  located 
on  a  stud  In  the  frame  cf  the  machine.  The  fixture  is  also 
used  as  a  gage  for  testing  the  worm-wheel  after  bobbing.  As 
will  be  seen  from  the  line  cut,  the  casting  is  of  a  rather  com- 
plicated design,  and  it  would  be  rather  dlflicult  to  drill  holes 
in  this  casting,  and  then  drill  the  corresponding  holes  In  th« 
bed  of  the  macliine,  so  that  they  would  line  up  iierfectly, 
unless  as  here,  the  same  jig  were  used  for  both  operations. 
When  the  piece  In  Fig.  10  is  placed  in  the  jig,  siiown  In 
Fig.  9,  the  bottom  face  B  Is  already  planed,  and  it  is  clamped 
with  its  face  against  the  finished  pad  on  the  jig,  the  holes 
then  being  drilled  in  tlie  bracket.     For  sideways  location,  tlio 
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bracket  is  located  by  a  movable  stop,  shown  at  M,  so  located 
that  the  center  between  faces  A  comes  exactly  in  line 
with  the  center  of  the  worm-wheel,  which,  when  this  fixture 
is  used  for  a  gage,  is  held  on  a  stud  entering  the  hole,  shown 
at  C  in  Fig.  9.  The  side  of  stop  M  locates  the  work  by  push- 
ing face  A   of  tne  casting  up   against  it.     When  the  bed  is 
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Fig  0.     Jig  for  Drilling  Scre^r-holes  in  Casting  showTi  in  Fig.  lO,  and  for  Drilling 
Corresponding  Holes  in  Frame  ;  also  employed  as  a  Worm-wheel  Gage. 

drilled,  the  jig  is  located  through  the  stud  D.  Fig.  9,  entering 
through  the  hole  C  in  the  drill  jig,  and  at  the  same  time 
through  the  hole  already  bored  for  the  shaft  of  the  worm- 
wheel  in  the  bed.  This  locates  the  jig  in  relation  to  the 
height.  To  locate  It  sideways,  the  two  lugs  E,  shown  on 
the  back  of  the  fixture,  are  employed,  the  faces  F  fitting  a 
finished  projection  on  the  machine.  In  order  to  permit  the 
holes  K  to  be  tapped  while  in  the  jig,  the  bushings  are  remov- 
able. When  the  fixture  is  used  as  a  gage  for  the  bobbed 
worm-wheel,  the  bracket  is  clamped  to  the  fixture  in  the 
same  manner  as   when   it  is  being   drilled.     The   shaft   G  is 
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Fig.  10.    Motion  Bracket  for  Automatic  Screw  Machines— drlUed  in  Jig  Fig.  9. 

placed  in  the  bracket  through  the  hole  //,  and  a  master  worm 
is  placed  on  this  shaft.  The  stud  D  is  then  placed  in  the  hole 
C.  and  the  worm-wheel  is  placed  on  this  stud.  It  is  evident 
that,  if  the  master  worm  fits  the  worm-wheel  exactly  when 
tested  under  these  conditions,  both  the  bed  and  the  bracket 
having  been  drilled  in  this  jig,  it  must  necessarily  follow 
that  the  worm  and  the  worm-wheel  will  fit  each  other,  when 
placed  in  position  in  the  machine. 

A  most  interesting  device  is  shown  in  the  half-tone.  Fig.  11, 
and  the  line  cut.  Fig.  12.  This  device  is  intended  for  milling 
dove-tail  slides  in  a  vertical  milling  machine.  As  will  be  seen 
from  the  half-tone,  Fig.  11,  the  device  consists  of  a  bottom 
plate  A,  in  the  center  of  which  is  pivoted  a  table  B,  provided 
with  three  T-slots.  On  this  table  is  mounted  the  work  holder 
plate  C,  provided  with  screws  and  studs  for  holding  the 
Mork.  At  D  is  shown  a  dove-tail  slide,  placed  on  the  device 
and  milled  to  the  desired  dimensions.  At  the  corners  of  the 
base  plate  A  are  shown   disks  E  and  H.     These  disks  serve 


as  gages  when  the  device  is  used.  The  operation  is  as  fol- 
lows: When  the  work  has  been  placed  in  position  on  the 
work  holder,  the  table  is  fed  forward,  and  one  side  of  the 
slide  is  milled,  the  cutters  used  for  milling  being  of  the  form 
shown  in  Fig.  14.  As  soon  as  one  side  is  completed,  the 
operator  releases  the  handle  F,  which  is  attached  to  a  stud, 
vhich  binds  the  table  B  to  the  bottom  plate  A.  and.  with  the 
other  hand  on  the  handle  G.  he  swings  the  table  around  until 
it  rests  up  against  the  side  of  the  disk  H  at  the  other  end 
of  the  base  plate.  In  this  position  it  is  located  to  mill  the 
other  side  of  the  dove-tail  slide  without  changing  the  setting 
of  the  machine.  When  the  disks  E  and  H  are  of  equal  size 
a  straight  dove-tail  slide  will  result,  but  if  it  is  required  to 
have  the  slides  so  milled  that  a  tapered  gib  may  be  used, 
then  one  of  the  disks  may  be  made  larger  than  the  other, 
the  dimensions,  of  course,  being  determined  by  the  taper 
required.  One  side  of  the  dove-tail  slide  will  then  be  milled 
straight,  while  the  other  will  be  made  on  the  required  taper. 
A  tool  steel  piece  K  is  inserted  in  the  table  B.  where  it  strikes 
up  against  the  hardened  disks  E  and  H.  so  that  the  device 
will  stand  without  perceptible  wear  the  constant  impact  that 
results  from  being  pressed  up  against  the  disks. 

In  order  that  the  disks  may  be  figured  and  made  once  for 
all.  and  standard  gages  used  for  setting  the  cutters,  it  is 
necessary  that  one  end  of  the  slide   to  be   milled  be  always 


Fig.  11.    Dove-tall  Slide  Milling  Device. 

a  certain  distance  from  the  center  of  rotation.  To  ascertain 
this,  a  hole  is  drilled  in  the  work  holder  C,  and  the  work  is 
located  so  that  the  center  of  this  hole  is  exactly  in  line  with 
the  end  of  the  work  being  milled.  This  hole  is  not  shown  in 
the  cut,  but  the  work  Is  always  so  set  that  the  end  of  the 
slide  to  be  milled  comes  exactly  at  the  center  of  this  hole. 
The  work-holding  slide  must,  of  course,  Itself  be  so  clamped 


Fig.  12.    General  Construction  of  Dove  tall  Slide  Milling  Device. 

in  relation  to  the  table  B  that  the  distance  between  the  center 
of  the  hole  referred  to  and  the  center  of  rotation  is  constant. 
The  gage  pin  L  is  used  for  this  purpose.  A  hole  is  drilled 
in  table  B.  exactly  three  inches  from  the  center  of  rotation, 
and  the  gage  L  is  put  through  the  holes  in  the  work  holder 
C  and  the  table  B.  so  that  the  exact  relation  is  obtained.  At 
M  is  shown  one  of  the  gages  used  for  setting  milling  cutters 
to  obtain  exact  sizes  of  the  dove-tails.     The  hole  at  .V  is  also 
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lmrM(lc<l  lor  tlio  silKe  1^  wliicli  cilti'i-s  Into  this  luili'  uiul  into 
the  hole  in  C,  before  mentloiUHl,  iiiul  tlius  Unalcs  the  sage 
exactly  in  relation  to  the  device. 

The  line  cut.  Fig.  12,  simply  shows  the  general  details  of 
the  construction  of  the  device.  The  cutters  used,  shown  in 
Ifig.  11,  luive  one  Interesting  feature.  The  cutter  Is  tlrst 
turned  up  to  tlie  shape  shown  at  0,  and  then  every  alternating 
tooth  is  made  as  shown  by  the  full  line  at  P,  and  every  re- 
niainins;  toolli  as  shown  by  the  dotted  line.  This  construction 
is  used  in  order  to  get  a  sharp  corner  at  R,  It  being  desired 
to  mill,  at  tlie  same  time  that  the  dovetail  Is  milled,  tlie  small 
Hat,  wliidi  terminates  the  dove-tail,  and  prevents  a  sharp 
corner  at  the  upper  edge  between  the  top  and  the  beveled 
surface.  Of  course,  in  order  to  make  a  cutter  this  way,  each 
tooth  will  have  to  be  operated  upon  separately  and  given  the 
desired  shape.  It  is  evident  that  this  is  rather  a  costly  oper- 
ation, but  it  insures  efficient  results. 

In  Fig.  13  is  shown  a  universal  fixture  used  for  the  boring 
of  the  largest  size  of  turret  lathes  (3x36  inches),  and  also 
for   the   die-slnking   machines    made    by    the    company.     This 
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Fig.  13.    Fixture  for  Boring  Large  Size  Turret  Lathes. 

fixture  consists  of  an  auxiliary  table  A  which  is  placed  on 
the  regular  table  of  the  boring  machine.  On  this  table  are 
placed  the  brackets  and  uprights  which  guide  the  boring  bars. 
The  uprights  B.  E  and  F  are  provided  with  slots  for  a  certain 
-distance  down,  and  in  these  slots  are  placed  square  guide  blocks 
which  hold  the  liushings  for  the  boring  bars.  The  construc- 
tion permits  of  adjusting  the  bushings  to  different  positions 
for  different  machines,  and  the  arrangement  makes  a  very 
useful    and    universal    tool    for    interchangeable    work.      The 


Fig.  14.    Cutters  used  for  MlUlngr  Dove-tall  Slides. 

■machine  is  clamped  to  the  fixture  by  clamps  at  C  and  D,  and 
rests  entirely  on  the  uprights  E  and  F.  The  bed  and  the 
I)edestals  complete,  arranged  on  the  table  of  the  boring  ma- 
chine, as  shown,  weigh  approximately  2,800  pounds. 

It  will  be  noticed  that,  for  boring  the  holes  for  the  back- 
gear  shaft,  two  separate  brackets  G  are  used,  shown  at  the 
front  of  the  table  A.  For  some  work,  which  is  not  made 
in  sufficient  quantities  to  warrant  the  expense  of  making 
separate  brackets,  two  heavy  knees,  with  adjustable  arms,  as 
indicated  In  the  perspective  drawing  In  Fig.  15,  are  used.     As 


will  be  seen,  there  are  vertical  slots  in  tlie  Unee,  and 
slots  at  right  angles  to  these  in  the  arm  clamped  to  the  knee, 
so  that  the  guide  bushing  for  the  boring  bar  can  be  placed  at 
any  jiosition  required.  These  arms  are  provided  with  remov- 
able Imshings,  so  as  to  accommodate  the  different  sizes  of 
boring  liars  and  fill  the  requirements  fully  as  well  as  llie 
removable  brackets,  excejiting,  of  course,  that  they  have  to 
be  set  to  the  correct  iiosition  every  time  they  are  changed 
from  one  Job  to  another.     'I'lie  arrangement   shown  in  I'"'ig.  13 


Fig.  15.    Bracket  with  Adjustable  Arm  for  holding  Boring  Bar  Bushings 
used  with  Fixture  sho-wn  lu  Fig.  13. 

illustrates  also  how  in  the  modern  machine  shops  the  size  or 
the  weight  of  the  machines  being  operated  upon  does  not 
interfere  in  any  way  with  their  being  placed  in  the  most 
convenient  way  for  the  operation  of  the  tools,  and  that  com- 
paratively simple  devices,  if  provided  with  adjustable  features, 
may  be  used  for  operations  requiring  great  accuracy. 

The  illustrations  of  the  tools  shown  above  (the  devices 
having  been  reproduced  directly  as  used  In  the  shops)  may 
suggest  a  great  deal  more  than  has  been  conveyed  by  the 
description  itself.  Photographs  are  one  of  the  best  means  of 
conveying  ideas  in  mechanical  work,  as  they  often  show  to 
each  individual  exactly  the  things  that  he  may  be  most  inter- 
ested in,  whereas  a  description  may  often  ignore  certain 
points,  seemingly  of  more  trivial  interest,  which  to  some  may 
be  considered  as  the  most  interesting  points.  The  half-tones 
shown  also  illustrate  plainly  that  in  our  most  modern  machine 
tool  shops  there  is  no  limit  to  the  application  of  special  tools 
to  the  operations  performed  in  building  machinery,  and  that 
by  the  use  -of  such  devices  work  can  be  carried  out  in  a  frac- 
tion of  the  time  that  was  formerly  required  to  carry  out  the 
same  operations.  E.  O. 

Some  years  ago  (October,  1S9U)  an  article  was  published  in 
Machinkey  on  the  manufacture  of  hydraulic  jacks  as  carried 
on  by  a  well-known  concern,  and  in  It  the  Importance  of  the 
unit  system  was  pointed  out  as  applied  to  this  business.  The 
number  of  devices  and  designs  of  hydraulic  apparatus  is  very 
large,  there  being  literally  hundreds  of  jacks,  presses,  etc., 
listed  which  the  concern  is  prepared  to  supply  on  short  notice, 
but  this  does  not  mean  that  there  are  as  many  designs  of  the 
pumping  mechanisms  as  there  are  designs  of  jacks  listed.  On 
the  contrary,  these  costly  parts  are  standardized  and  are  man- 
ufactured entirely  apart  from  the  general  construction  of  the 
apparatus  In  which  they  may  be  used.  The  general  line  of 
apparatus  is  designed  to  use  these  standaVd  parts,  and  they 
are  assembled  in  exactly  the  same  essential  form  as  they  ap- 
pear, for  example,  in  the  ordinary  hydraulic  jack. 


The  common  process  of  protecting  metals  by  plating  them 
with  copper  or  other  metals  by  electrolysis  Is  often  inconve- 
nient because  of  the  large  size  of  vat  necessary.  It  has  been 
found  possible  to  apply  the  electrolyte  with  a  paint-brush  at- 
tached to  one  pole  of  the  source  of  current.  By  this  means  a 
smooth,  strong  coating  of  metal  may  be  built  up  to  any  rea- 
sonalile  thickness.  This  process,  It  Is  said,  has  been  success- 
ful in  plating  with  silver,  gold,  copper  and  nickel. 
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TAPER  TAPS— 1, 

ERIK  OBEBG  ♦ 

Taper  taps,  if  the  expression  be  properly  understood,  are 
taps  which  have  the  diameter  of  the  thread  nearest  the  shank 
larger  than  the  diameter  of  the  full  thread  at  the  point,  the 
intermediate  portion  being  formed  by  the  gradual  taper  from 
one  end  of  the  thread  to  the  other.  It  is  necessarj'  to  call 
attention  to  this  proper  meaning  of  the  expression  taper  tap, 
because  of  the  fact  that  the  first  tap  in  a  set  of  hand  taps  is 
commonly,  but  not  properly,  referred  to  as  a  taper  tap.  As 
this  expression  is  used  to  designate  two  widely  different  things, 
and  as  its  common  usage  in  connection  with  the  first  tap  in 
a  set  of  hand  taps  prevents  any  possible  change,  it  is  always 
well,  when  speaking  of  taper  taps,  to  state  which  of  the  two 
meanings  is  referred  to  in  any  particular  case.  In  the  present 
discussion,  we  are  referring  to  the  taps  properly  termed  taper 
taps;  that  is  those  with  the  diameter  of  the  full  thread  at  the 
point  smaller  than  the  diameter  of  the  thread  at  the  end 
nearest  the  shank. 

There  are  three  particular  points  to  take  into  consideration 
when  making  taper  taps.  In  the  first  place,  the  threading 
tool  must  be  presented  to  the  tap  at  right  angles  to  the  axis 


Fig.  1.    showing  Effect  of  setting  over  TaU-stock  when  threading 
Taper  Taps. 

of  the  tap,  and  not  at  right  angles  to  its  tapered  surface,  un- 
less the  tool  is  specially  made  for  taper  threading  of  taps 
with  a  definite  taper.  In  the  second  place,  taper  taps  should, 
if  possible,  be  turned  on  lathes  being  provided  with  taper  at- 
tachments, and  not  by  setting  over  the  tail-stock  of  the  lathe, 
and,  finally,  proper  relief  should  in  all  cases  be  given  a  taper 
tap.  The  first  of  these  questions  was  treated  at  length  in 
the  article  entitled  "Cutting  Taper  Threaded  Taps  with 
Chasers,"  which  appeared  in  the  May,  1907,  issue  of  Ma- 
CHiNEBT.  The  second  and  third  questions  will  be  dealt  with 
in  the  following. 

Effect  of  Setting-  Over  Tail-stock  when  Threading  Taper  Taps. 

If  the  old  method  of  setting  over  the  tail-stock  is  used  when 
cutting  taper  threads,  two  errors  will  be  introduced,  and  these 
errors  will  increase  as  the  taper  of  the  taps  increases.  The 
first  error  consists  in  the  pitch  of  the  thread  becoming  finer 
than  the  standard,  which  is  readily  seen  by  referring  to  Fig.  1. 
The  length  of  the  work  shown  between  the  centers  of  the 
lathe  is  a,  if  measured  along  the  axis  of  the  work.     If  meas- 

a 

ured  along  the  tapered  surface  the  length  is  b;  but  b  = , 

cos  V 
if  V  be  the  angle  which  the  side  of  the  tapered  piece  makes 
with  the  center  line.  If  the  piece  is  threaded  with  a  certain 
number  of  threads  per  inch  c,  the  number  of  threads  when 
threading  by  means  of  a  taper  attachment  would  be  a  X  c, 
but  if  the  threading  is  done  with  the  tail-stock  set  over,  as 
shown  by  the  dotted  lines,   the  number  of  threads  would  be 

a 

X  c,  or  a  greater  number  of  threads,  and  consequently 

cos-y 

a  finer  pitch,  than  In  the  first  case. 

An  example  will  plainly  demonstrate  the  case.  Let  the 
length  a,  measured  parallel  to  the  axis,  be  12  inches.  Assume 
that  we  wish  to  cut  10  threads  per  inch  and  that  the  angle  v 
is  8  degrees.  The  number  of  threads  on  the  whole  length  of 
the  piece,  when  cut  in  a  correct  way  by  means  of  a  taper 
attachment  will  be  120  threads.  Now,  the  length  6.  or  the 
length  of  the  piece  measured  parallel  to  the  outside,  equals 
12 

=    12.121,    or   12%    inches   approximately.      In    this 

cos  8  deg. 


length  we  would  get  I2114  threads  instead  of  120.  It  is  thus- 
evident  that  for  steep  tapers  the  difference  is  quite  consider- 
able, and  cannot  be  overlooked. 

"Drunken"  Thread. 
The  second  error,  due  to  setting  over  the  tail-stock  when 
cutting  a  taper  thread,  consists  in  that  the  thread,  instead 
of  becoming  a  true,  continuous  helix,  becomes  "drunken."  An 
exaggerated  drunken  thread  is  shown  in  Fig.  2.  The  drunken 
thread  is  due  to  the  fact  that  in  taper  turning  with  the  tail- 
stock  set  over,  the  work  does  not  turn  with  a  uniform  angular 
velocity,  while  the  cutting  tool  is  advancing  along  the  work- 
longitudinally  with  a  uniform  linear  velocity.  The  change  la- 
the pitch  and  the  irregu- 
larity of  the  thread  is  so 
small  as  to  be  impercepti- 
ble to  the  eye  if  the  taper 
is  slight,  but  as  the  tapers 
increase  to  say  %  inch  per 
foot  or  more,  the  errors 
become  more  pronounced. 
While  the  setting  over  of 
the  tail-stock  for  cutting 
taper  threads  should  be  as     ^'^-  ^• 


Machiitcry,y.  T, 
•Drunken"  Thread.  Exaggerated. 


much  as  possible  discouraged,  in  such  cases  where  it  is  neces- 
sary, however,  the  detrimental  effects  of  the  method  may  b& 
partly  overcome,  at  least  in  as  far  as  the  cutting  qualities  of 
the  taps  are  concerned,  by  relieving  the  threads  liberally. 
This  will,  obviously,  not  correct  the  errors  in  regard  to  incor- 
rect pitch  or  imperfect  helix  of  the  thread,  but  it  will  cause 
the  tap  to  cut  freely,  even  if  it  does  not  produce  a  theoretically 
perfect  thread  of  the  desired  pitch  and  form. 

Amount  of  Error  due  to  Setting-  Over  the  Tail-stock. 
In  Table  I,  figures  are  given  stating  the  amount  a  tap  will 
be  short  in  the  lead  per  foot  for  various  tapers,  if  threaded' 
with  the  tail-stock  set  over.  The  amount  of  taper  is  always, 
in  regard  to  taps  and  reamers,  intended  to  mean  the  difference 
in  diameters  per  foot  of  length  measured  along  the  center  line- 
or  axis  of  the  tool.  By  means  of  the  table  given,  it  is  easily 
seen  whether  the  inaccuracy  produced  will  be  of  consequence-' 

TABLE  I.     AMOUKT  OP  SHORTAGE  IN  LEAD  m  ONE  FOOT  OP  SCREWS 
THREADED  BT  SETTING  OVER  THE  TAIL-STOCK. 


Taper  per  foot. 

per  foot. 

Taper  per  foot. 

per  foot. 

i 

0.0001 

14 

0.023 

i 

0 . OOOG 

If 

0.031 

4 

0.0014 

2 

0.043 

i 

0.0026 

2i 

0.065 

* 

0  0041 

8 

0.094 

i 

0  0058 

Si 

0  126 

1 

0.0108 

4 

0.164 

n 

0.0168 

■■ 

*  .\ssociate  Editor  of  Machineev. 


in  a  particular  case  or  not.  It  is  also  seen  that  the  error  for 
reasonable  tapers  is  very  small  indeed,  so  small,  in  fact,  as  to- 
have  no  commercial  importance  whatever. 

The  amount  of  the  error  in  one  inch  is  figured  from  the 
formula 

Shoi'tage  in  lead  in  one  inch  ^1  —  cos  v, 
if  V  is  figured  from  the  formula 

t 

tan  V  = , 

2  X  12 
in  which  latter  formula  t  is  the  taper  per  foot  of  the  piece  tO' 
be  threaded. 

An  example  will  tend  to  make  the  formula  more  easily 
understood.  Suppose  the  taper  per  foot  of  a  particular  piece 
of  work  is  %  inch.    The  angle  v  is  then  first  determined: 

0.625 

tan  V  = =  0.026 

2  X  12 
f  =  1  degree  30  min. 
The   amount   the   lead   of  the  thread   will   be   short   is   one- 
inch,  if  threaded  with  the  tail-stock  set  over,  equals 

1  —  cos  1  deg.  30  min.  =  0.00034, 
or  about  0.004  inch  per  foot.     Being  a  fairly  small  taper  we 
see  that  the  amount  of  the  error  Is  comparativel.v  slight.     If 
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the  taper  Is  Increased,   lio\vovt>r,   tlio  oiior  will  soon   assiinio 
siicli  iMopoitlons  iis  to  be  negligible  only  In  very  rough  work. 

Relief  of  Taper  Taps. 
The  lliird.  iinil  perhaps  the  main,  consiclorallon  in  regard  to 
nuiklng  taper  taps  Is  the  (luestion  of  a  pro|)or  relief.  This 
question  has  been  a  greatly  i)eri)lexlng  one  in  machine  shop 
practice,  particularly  in  the  case  of  taps  with  steep  tapers. 
It  is  evident  that  a  taper  tap,  not  relieved  either  on  the 
top  or  in  the  angle  of  the  thread,  will  refuse  to  cut  altogether, 
or,  If  forced  through  a  hole,  will  either  leave  a  very  rough  and 
Irregular  thread,  or  break  off  its  own  teeth.  This  depends  upon 
that,  as  the  tap  is  continuously  tapering  upward,  the  heels  of 
the  teeth  are  always  located  in  a  circular  section  of  a  larger 
diameter  than  the  cutting  edge  of  the  corresponding  tooth. 
Consequently,  if  forced  to  cut  a  thread,  the  tap,  If  not  relieved, 
will  squeeze  the  metal  back  of  the  cutting  edge  in  order  to 
find  room  for  the  increasing  diameter.  While  the  edge  cuts, 
the  space  produced  by  the  cutting  point  of  the  thread  is  not 
large  enough  for  the  increasing  diameter  of  the  part  of  the 
thread  Immediately  following.  On  account  of  this,  it  is  im- 
perative that  taper  taps  be  relieved  the  full  length  of  the 
thread,  on  the  top  as  well  as  in  the  angle  of  the  thread,  for 
the  full  width  of  the  land.  Referring  to  Fig.  3,  the  relief 
should  also  be  greater  on  the  side  D  than  on  the  side  E  of  the 
thread.  This  will  lessen  the  friction  and  the  resistance  while 
cutting  a  thread,  inasmuch  as  It  is  obvious  that  the  greater 
pressure  on  the  thread  of  the  tap  created  by  the  cutting  pro- 
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Fig.  3.    Section  of  Threads  of  Taper  Tap. 

cess  comes  on  the  side  D.  Thus,  if  this  side  Is  properly  re- 
lieved so  as  to  permit  only  the  cutting  edge  to  come  in  con- 
tact with  the  material  to  be  cut,  the  friction  is  reduced  to  the 
smallest  possible  amount,  and  at  the  same  time  the  keenness 
of  the  cutting  edge  is  increased. 

With  the  exception  of  the  previous  remarks,  there  is  noth- 
ing to  be  said  in  regard  to  taper  taps  which  has  not  already 
been  discussed  in  these  columns  in  relation  to  straight  taps. 
(See  Machinery,  June  and  July,  1907.)  As  a  rule  there  is 
not  the  necessity  of  the  extreme  accuracy  in  taper  taps  as  is 

TABLE  II.    NUMBER  OP  FLUTES  OP  PIPE  TAPS. 


Nominal  Size 

Number  of 

Nominal  Size 

Number  of 

of  rap. 

Flutes. 

of  Tap. 

Flutes. 

i 

4 

H 

6 

i 

4 

3 

7 

1 

4 

n 

8 

i 

4 

3 

9 

f 

5 

•a 

10 

1 

5 

4 

11 

H 

6 

sometimes  expected  from  hand  taps,  because,  with  incidental 
exceptions,  of  course,  taper  taps  are  usually  employed  on 
work  of  a  rougher  character.  Besides,  being  tapered,  there 
is  never  any  requirements  for  a  working  fit  between  the  stud 
and  the  nut,  as  the  taper  taps  are  used  mainly  for  tapping 
holes  where  a  water,  steam  or  air-tight  fit  is  required. 

Pipe  Taps. 
The  most  common  of  all  taper  taps  is  the  pipe  tap.  The 
shape  of  the  thread  for  this  tap  was  referred  to  in  the  Febru- 
ary, 1907,  issue  of  Machinrry  in  the  article  entitled  "Screw 
Thread  Systems"  under  the  sub-head  "Briggs  Standard  Pipe 
Thread."  The  pipe  tap  tapers  %  Inch  per  foot,  or  1/16  Inch 
per  Inch,  measured  along  its  axis.  The  taps  are  known  by  the 
nominal  size  of  the  pipe  for  which  they  are  Intended;  conse- 
quently a  pipe  tap  Is  a  great  deal  larger,  measured  In  (nches. 


than  the  size  by  which  It  Is  designated.  The  largest  diameter 
of  a  half-Inch  pipe  tap,  for  Instance,  as  seen  from  Table  IV, 
Is  0.8S7  inch. 

Klutlng. 
Pipe  taps  are  (luted  with  the  same  kind  of  cutters  as  are 
used  for  hand  taps.  (See  June,  1907,  issue  of  Macjiinkuy.) 
As  there  Is  a  considerable  difference  in  the  manner  In  which 
a  hand  tap  and  a  pipe  tap  cut,  there  is  some  difference  In 
regard  to  the  required  chip  room.  In  the  case  of  a  hand  tap, 
as  soon  as  the  thread  has  been  cut  by  the  chamfered  portion, 


TABLE  III,      AMOUNT  MEASURED  ALONO  THE  TAPERED  SURPAOE    COR- 

RESPONDING  TO  ONE  INCH  ALONQ  THE  AXIS. 

Amount  Meas- 

ured along  the 

ured  along  the 

Taper  per  foot. 

Tapered  Surface 
corresponding 

Taper  per  foot. 

Tapered  Surface, 

corresponding 

to  one  inch 

to  one  inch 

along  the  Axis. 

along  the  Axis. 

i 

1.0000 

H 

1.003 

i 

1 .0001 

1* 

1.003f) 

1 

1    Olllll 

2 

1.0085 

i 

1 . 0002 

2i 

1.0055 

1 

1.0003 

3 

1.008 

f 

1.000,5 

34 

l.Olt 

1 

1.0009 

4 

1.014 

H 

1  0015 

the  straight  part  of  the  thread  does  not  cut  or  produce  any 
chips.  The  pipe  tap,  again,  being  tapered,  is  constantly  cut- 
ting, no  matter  which  part  of  the  tap  is  in  contact  with  the 
work,  and  therefore  there  is  a  necessity  for  large  chip  room, 
and  the  flutes  should  be  made  as  deep  as  possible  without 
impairing  the  strength  of  the  tap. 

The  number  of  flutes  for  pipe  taps  may  be  approximately 
determined  by  the  formula: 

iV  =  1.75A  +  3, 
in  which  N  is  the  number  of  the  flutes,  and  A,  the  diameter 
at  the  size  line  of  the  tap.     This  formula  gives  the  number 
of  flutes  given  in  Table  II  for  sizes  up  to  4-inch  pipe  tap. 

The  formula  given  for  the  number  of  flutes  makes  the  dis- 
tance from  cutting  edge  to  cutting  edge  at  the  size  line  larger 
as  the  sizes  grow  larger,  thereby  making  possible  deeper 
flutes  in  the  larger  sizes. 

Testing-  Lead  of  Taper  Taps. 
In  testing  or  inspecting  the  lead  of  taper  taps,  it  must  be 
remembered  that  the  correct  lead  should  be  measured  on  a 
line  parallel  to  the  axis  of  the  tap,  and  the  lead  of  the  thread 
cannot  be  measured  in  the  same  manner  as  is  done  with 
straight  taps,  unless  due  allowance  is  made  for  the  differences 
in  length  along  the  axis  and  the  tapered  surface.  In  Table 
III  the  values  are  given  which  should  be  measured  along  the 
tapered  surface  to  correspond  to  one  inch  along  the  axis,  for 
different  tapers.  In  other  words,  if  a  tap  is  tapered  %  inch 
per  foot,  and  is  provided  with  eight  threads  per  inch,  the 
distance  covering  8  threads  on  the  surface  of  the  tap  is 
not  one  inch  but  1.0005  inch,  as  seen  from  the  table  opposite 
%  taper  per  foot.  If  the  lead  of  the  thread  is  tested  by  com- 
paring it  with  a  standard  tapered  thread  plug,  this  need,  of 
course,  not  be  taken  into  consideration,  as  then  any  device 
for  comparing  the  lead  of  straight  taps  is  equally  applicable 
to   taper   taps.     The   distance   on    the   tapered    surface   corre- 

1 

spending  to  one  inch  along  the  axis  is  ,  if  v.  as  before, 

cost) 
is  determined  by  the  formula 


tan  V  ■■ 


2  X  12 
where  t  is  the  taper  per  foot. 

Thus,  if  a  tap  tapers  1%  inch  per  foot,  and  has  cS  threads 
to  the  inch,  if  16  threads  were  measured  at  the  surface  of  the 
taper,  the  length,  if  the  lead  be  correct,  should  not  be  2  Inches, 
but  2.003  inch,  which  we  find  from 

1.25 
tan  V  = =  0.0521. 


2  X  12 
:3  deg.  (approximately),  and 


cos  3  deg. 
2X1.0014  =  2.003    (approximately). 


:  1.0014; 
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In  Tables  I  and  III  figures  have  been  given  for  tapers  as 
steep  as  4  inches  per  foot.  Of  course,  such  steep  tapers  are 
very  seldom  encountered. 

Dimensions  of  Pipe  Taps. 

The  dimensions  of  pipe  taps  are  given  In  Table  IV.  Refer- 
ring to  Fig.  4,  a  dimension  A  is  given  at  the  distance  B  from 
the  point  of  the  tap.  This  diameter  is  the  essential  diametral 
measure  of  a  pipe  tap,  and  the  circular  line  which  may  be 

TABLE  IV.    DIMENSIONS  OP  BBI3GS  STANDARD  PIPE  TAPS. 


the  diameter  at  the  point  of  the  tap.  and  the  length  M  of  the 
ring  gage  equals  the  dimension  B  in  Fig.  4,  representing  the 
distance  from  the  size  line  to  the  point  of  the  tap.  Thus,  when 
the  tap  is  tested  with  this  ring  gage,  if  the  end  of  the  tap 
comes  exactly  flush  with  the  end  of  the  gage,  the  location  of 
the  size  line  is  exactly  correct.  If  the  end  of  the  tap  pro- 
jects through,  or  comes  short  of  the  face  of  the  ring  gage  at 
the  small  end  of  the  hole,  such  projection  or  shortage  repre- 
sents the  error  in  the  location  of  the  size  line.  The  per- 
missible errors  are  as  follows: 
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Imagined  to  be  drawn  around  the  tap  at  this  point  is  termed 
the  size  line.  The  two  smallest  sizes  are  provided  with  a 
neck  between  the  threaded  part  and  the  shank.  On  the  re- 
maining sizes  the  shank  is  made  small  enough  to  come  below 
the  root  diameter  of  the  thread,  and  a  neck  is  therefore 
unnecessary. 

As  pipe  taps  must  be  made  according  to  the  established 
manufacturing  standard,  formulas  for  the  dimensions  cannot 
be  given,  excepting  for  those  measurements  which  are  unes- 
sential,  like  the   dimensions   for  the  shank  and   square;    but 
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Fig.  5.    Ring  Gage  for  Testing  Diameters  of  Taper  Taps. 

Table  IV  gives  all  necessary  information  in  regard  to  all 
standard  sizes,  and  formulas,  even  if  they  could  be  given, 
would  consequently  be  superfluous. 

Limits  of  Accuracy. 
The  accuracy  usually  demanded  of  taper  pipe  taps  in  regard 
to  the  exact  location  of  the  size  line  is  given  below.  The 
method  of  testing  or  measuring  taper  taps  in  order  to  insure 
that  they  are  within  the  permitted  limits  of  variation  in  this 
respect  is  by  means  of  a  plain  ring  gage,  as  shown  in  Fig.  5, 
the  diameter  L  at  the  large  end  of  which  is  the  dimension  at 
the  size  line;  the  diameter  S  at  the  small  end  of  the  hole  is 


Error  Permitted  in  the 
Location  of  the  Size  Line. 

±  TS 

±tV 

±    i 


Pipe  Sizes. 

i-i 

li-3 
Si  and  up 

Plus  in  the  above  table  signifies  a  projection  of  the  tap 
through  the  ring  gage,  and  minus  the  amount  by  which  the 
point  of  the  tap  fails  to  reach  through  the  gage  in  order  to 
come  flush  with  the  end  of  the  gage. 


DON'TS  FOR  MACHINISTS. 

■W.  H.  ADDIS. 

Don't  talk  too  much. 

Don't  attempt  to  bore  a  taper  hole  unless  the  cutting  edge 
of  the  tool  is  in  line  with  the  centers. 

Don't  throw  in  the  feed  and  lead  at  the  same  time. 

Don't  say,  "I'll  finish  this  up  to-morrow;"  earn  your  money 
to-day. 

Don't  believe  that  every   micrometer   dial   is  so   graduated 
that  every  graduation  measures  0.001  inch. 

Don't  forget  to  take  up  lost  motion  in  the  teed  screws  be- 
fore starting  an  accurate  job. 

Don't  forget  that  a  little  chalk  will  prevent  your  file  from 
filling  up. 

Don't  force   or  jam  your  turret  tools  into  the  work;    it  is 
better  to  sharpen  them. 

Don't  say,  "This  is  good  enough";    do  it  right. 

Don't  leave  oily  waste  as  a  collection  in  the  corners.     It 
may  cost  you  your  job,  and  your  employer  his  shop  building. 

Don't  file  the  cutting  edge  of  a  tool  to  see  if  it  is  hard;   it 
may  be. 

Don't  let  the  emery  from  the  tool-post  grinder  fall  on  your 
lathe  ways;   newspapers  are  cheaper. 

Don't  allow  steel  chips  or  filings  to  become  imbedded  In 
your  copper  vise  jaws. 

Don't  ream  a  center  without  using  a  little  oil. 

Don't  wash  a  finished  screw  or  bolt  with  gasoline,  and  then 
use  it  in  assembling;  gasoline  is  a  poor  lubricant. 

Don't  cut  off  a  piece  of  work  between  centers. 

Don't  stand  with  your  face  in  line  with  an  emery  wheel; 
the  face  might  get  spoiled. 

Don't  forget  to  oil  the  shanks  of  your  turret  tools. 

Don't  forget  to  measure  the  rough  stock  when  you  receive 
a  job;   the^tock  might  be  wrong. 

Don't  forget  that  a  common  bottle  cork  placed  over  the 
spout  of  your  oil-can  may  save  you  an  eye. 

*     *     * 

It  has  been  stated  over  and  over  again,  in  the  daily  as 
well  as  in  the  mechanical  press,  that  fast  ocean  liners  are  not 
directly  paying  propositions,  excepting  that,  of  course,  they 
possess  a  great  advertising  value.  German  periodicals,  In 
particular,  have  been  eager  to  put  forth  this  theory  since  the 
two  new  Cunarders  have  taken  the  blue  ribbon  of  the  ocean 
from  the  German  liners.  If  a  statement,  which  lately  appeared 
in  a  Liverpool  paper,  regarding  the  expense  of  running  the 
new  Cunard  liners  is  founded  on  good  authority,  as  it  appears 
to  be,  fast  liners  are,  however,  by  no  means  failures,  even 
from  a  commercial  point  of  view.  According  to  this  state- 
ment, the  passage  money,  with  the  passenger  accommodations 
used  to  the  fullest  extent,  for  a  single  trip  of  the  Lusitania  or 
Maiiretania  amounts  to  about  $140,000,  while  other  incomes 
from  carrying  cargo,  proportion  of  ship  subsidy,  etc.,  amount 
to  about  $16,000.  All  expenses,  including  coal,  food  supplies, 
harbor  dues,  insurance,  interest,  sinking  fund,  etc.,  amount 
to  about  $90,000.  According  to  this,  there  should  be  a  clear 
profit  of  something  like  $66,000  on  each  voyage. 
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PRACTICAL  POINTS  ON  SURVEYING.* 

ORARLB8  U  HUBBARD. t] 

It  frequently  happens  arovind  niannl'actui'lnK  plants  that 
simple  work  along  the  line  of  surveying  is  required,  such  as 
loeatlng  new  buildings  or  extensions,  establishing  property 
boundaries,  determining  grades  for  drains  or  steam  and  return 
mains,  etc.  The  olijeet  of  this  artiele  is  to  deserlbe,  briefly, 
the  use  of  transit  and  level,  methods  of  talUng  measurements, 
arrangement  of  notes,  and  the  plotting  of  results.  No  attemiit 
will  be  made  to  go  into  the  accurate  methods  required  in 
important  engineering  undertakings,  as  work  of  this  kind  is 
entirely  beyond  the  scope  of  the  present  article. 

Measurements. 

Measurements  were  formerly  made  either  wilh  a  Gunters' 
or  an  engineer's  cliain.  The  former  has  100  links,  each  7.92 
inches  long,  making  the  total  length  66  feet,  or  4  rods.  The 
handles  and  the  center  of  the  chain  are  fitted  with  swivels  to 


Tape 


Flgr.  1.    Method  of  Holding  Tape  ^pheu  measuring  over  Uneven  Ground. 

prevent  kinking,  and  at  every  tenth  link  from  either  end  is 
attached  a  brass  tag  with  one,  two,  three,  or  four  prongs  to 
assist  in  measuring.  The  fifty-link  mark  is  round  in  form,  so 
it  may  be  easily  distinguished  from  the  others.  The  engi- 
neer's chain  is  similar  in  construction  to  the  one  just 
described,  except  the  links  are  one  foot  long,  making  the  total 
length  of  the  chain  100  feet.  Measurements  made  with  a 
chain  are  liable  to  be  inaccurate  unless  great  care  is  taken, 
owing  to  the  sagging  at  the  center  due  to  its  weight,  and  also 
to  changes  In  length  caused  by  wearing  at  the  joints  or  by 
the  links  becoming  bent.     For  the  usual  work  around  a  manu- 


Fig.  2.    A  Wye  Level. 

facturing  plant  a  steel  tape  of  good  quality,  divided  into  feet 
and  decimals  of  a  foot,  is  much  better  than  a  chain.  Tapes  of 
this  kind  may  be  had  either  in  50-  or  100-foot  lengths.  In 
addition  to  the  tape,  there  should  be  provided  eleven  marking 
pins.  These  should  be  furnished  with  a  strip  of  red  flannel 
tied  into  the  loop  or  handle  to  prevent  their  being  overlooked 
in  the  grass. 

.  For  measuring  a  line  with  a  tape,  two  men,  one  called  the 
leader,  and  the  other  the  follower,  are  required.  A  stake  is 
driven  at  the  starting  point,  and  another  provided  with  a 
flag,  if  the  distance  Is  considerable,  is  set  to  mark  the  farther 


•  See  "Surveying  without  Instruments,"  by  A.  L.  De  Leeuw,  July, 
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end  or  Hie  lliu'.  The  tape  Is  then  unrolled  in  llic  dlrcclion  of 
I  lie  line,  tlie  100-foot  mark  going  ahead.  Tlie  leader  takes 
tile  jiiuH  and  llic  forward  end  of  the  tape  and  walks  In  the 
direction  of  tlie  line,  dragging  the  tape  after  him.  When  near 
the  end  of  the  tape,  the  follower  ranges  him  exactly  in  line 
by  word  or  gesture,  the  tape  is  drawn  taut,  the  follower  hold- 
ing the  end  exactly  over  the  starting  point,  while 
the  leader  puts  down  a  pin  at  the  100-foot  mark. 
This  operation  Is  repeated  at  each  tape  length,  the 
follower  taking  up  the  pins  as  each  measurement 
Is  completed.  If  the  line  Is  less  than  1,000  feet 
in  length,  the  distance  is  determined  by  counting 
the  pins  which  the  follower  has  taken  up,  multi- 
plying the  number  by  100,  and  adding  the  last 
measurement  taken.  If  a  50-foot  chain  is  used, 
the  number  of  pins  should,  of  course,  be  multi- 
plied by  50  instead  of  by  100.  If  the  line  is  more 
than  ten  tapes  in  length,  the  follower  should  give 
the  pins  to  the  leader  when  he  has  collected  ten, 
and  a  note  made  each  time  this  exchange  is  made.' 

Since  distances  used  in  surveying  are  horizontal 
distances,  it  is  necessary  that  the  tape,  in  measur- 
ing over  uneven  ground,  should  always  be  held 
in  a  horizontal  position.  In  going  down  hill,  the 
leader  must  hold  his  end  of  the  tape  elevated,  and 
in  going  up  hill,  the  follower  must  elevate  the 
tape  to  maintain  a  horizontal  position,  as  shown 
in  Fig.  1.  For  ordinary  work,  the  tape  is  leveled 
by  the  eye.  If  the  slope  is  too  steep  to  permit  of 
one  end  of  a  full  tape  being  raised  enough  to  bring 
it  horizontal,  the  tape  is  broken,  that  is,  only  a 
part  Of  it  is  used  at  each  measurement.  To  do 
this,  the  tape  should  be  stretched  to  its  full  length, 
the  leader  returning  to  such  a  point  that  the  por- 
tion between  himself  and  the  follower  may  be 
properly  leveled.  A  measurement  is  made  with 
this  portion  of  the  tape,  the  operation  being  re- 
peated with  the  next  section,  and  so  on  until  the 
entire  tape  has  been  used.  The  high  end  of  the 
tape  may  be  transferred  to  the  ground  by  means 
of  a  plumb-bob  if  great  accuracy  is  desired,  but 
for  ordinary  work  this  may  be  accomplished  by 
dropping  a  pebble,  or  a  pin  with  its  head  down. 
In  measuring  up  hill,  the  follower  must  hold  the 
plumb-bob  directly  over  the  pin  in  the  ground 
while  he  aligns  the  leader,  and  sees  that  he  sticks  p,„  3  l«^^, 
the  pin  when  the  bob  is  directly  over  the  proper  inB-"-od. 
point.  It  is  much  easier  to  measure  down  hill  than  up, 
so  that  when  close  measurements  are  required  on  slopes,  the 
measurement  should,  if  possible,  be  made  down  hill. 
Leveling. 

Leveling  may  consist  in  simply  finding  the  difference  in  ele- 
vation between  two  points,  or,  the  elevation  of  a  series  of 
points.  The  former  would  apply  to  finding  the  pressure  or 
head  to  be  obtained  at  a  given  point  from  a  pond  or  reservoir 
at  a  higher  elevation;  or,  it  might  be  desired  to  know  the 
elevation  of  a  steam  main  above  the  water  line  in  a  boiler 
located  in  another  building.  Again,  this  applies  to  the  lay- 
ing out  of  buildings  upon  sloping  or  uneven  ground  where  it 
is  desired  to  maintain  a  certain  relation  between  the  fioor 
elevations  of  the  different  buildings.  A  series  of  elevations 
is  required  in  case  of  excavation  or  trenching,  in  order  to 
determine  the  depth  at  different  points  and  the  quantity  of 
earth  to  be  removed. 

Leveling-rod. 

One  of  the  instruments  used  in  leveling  is  the  leveling-rod. 
a  common  form  of  which  Is  shown  in  Fig.  3.  This  consists 
of  a  wooden  rod,  usually  GU.  feet  high,  graduated  to  hun- 
dredths of  a  foot,  and  provided  with  a  sliding  target.  The 
rod  is  made  in  two  parts,  so  arranged  that  its  length  can  be 
extended  to  12  feet.  The  target  Is  provided  with  a  vernier 
for  accurate  work,  reading  to  thousandths  ot  a  foot,  but  the 
vernier  is  not  often  used  In  the  class  of  work  covered  by  this 
article.  In  using,  the  rod  is  held  in  a  vertical  position  with 
its  lower  end  resting  upon  the  point,  the  elevation  of  which 
is  desired,  and  the  target  moved  up  or  down  until  its  center 
coincides  with  the  cross-wires  of  the  telescope  of  the  level. 
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The  reading  of  the  elevation  is  made  from  the  rod  on  a  line 

corresponding  with  the  center-line  of  the  target.     There  are 

several  forms  of  rods  in  common  use,  some  of  which  are  read 

by  the  rodman,  while  others  are  read  through  the  telescope 

of  the  level. 

The  Level. 

The  instrument  usually  employed  for  determining  the  dif- 
ference in  elevation  between  points,  is  called  a  level.     A  com- 


■     FlK   4     Finding  the  Difference  in  Level  between  Two  Points  when  the 
'  DiiTerence  is  Leas  than  the  Height  of  the  LeTeling-rod. 

mon  form  known  as  the  wye  level  is  shown  In  Fig.  2.  It  con- 
sists of  a  telescope  mounted  upon  two  supports  which  from 
their  shape  are  called  wyes.  The  cross-bar  supporting  the 
telescope  is  attached  to  a  vertical  spindle  which  allows  it  to 
be  turned  in  a  horizontal  plane.  Directly  beneath  the  tele- 
scope, and  attached  parallel  to  it,  is  a  spirit  level  by  means 
of  which  the  line  of  coUimation  of  the  telescope  may  be  ren- 
dered horizontal.  The  telescope  is  provided  with  a  diaphragm 
at  its  focus,  consisting  of  a  vertical  and  horizontal  thread 
or  wire.  Another  instrument  in  common  use  is  kno-mi  as 
the  Dumpy  level.  This  is  somewhat  simpler  and  more  com- 
pact than  the  one  just  described. 

As  the  various  adjustments  depend  upon  the  type  of  level, 
and  as  suitable  directions  are  furnished  by  the  makers,  only 
the  use  of  the  instrument  after  it  is  properly  adjusted  will  be 
considered.  Both  types  of  levels  are  mounted  upon  a  tripod 
head  and  supported  upon  a  tripod.  In  using  the  instrument, 
it  should  be  set  up  as  nearly  level  as  possible  by  adjusting 
the  legs  of  the  tripod,  and  then  brought  to  a  true  level  by 
means  of  the  adjusting  screws.    To  do  this,  turn  the  telescope 
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Fig   5.    Finding  the  Difference  in  Level  when  the  Difference  Is  Greater 
than  the  Height  of  the  Rod. 

upon  its  vertical  spindle  until  it  is  in  line  with  one  pair  of 
the  leveling  screws,  then  by  the  proper  adjustment  of  these 
screws,  bring  the  bubble  of  the  spirit  level  to  the  center  of 
the  scale;  then  turn  the  telescope  until  it  is  in  line  with  the 
other  pair  of  screws,  and  bring  the  bubble  to  the  center.  Turn 
back  to  the  first  pair  of  screws,  and  so  repeat  the  process 
until  the  bubble  stands  at  the  center  of  the  scale  for  any 
position  of  the  telescope  in  the  horizontal  plane.  The  instru- 
ment is  now  ready  for  sighting  upon  the  leveling-rod. 

To  find  the  difference  in  level  between  two  points  which 
are  visible  from  a  third  point,  is  a  simple  matter.  First,  set 
up  and  level  the  instrument,  as  described,  at  some  point 
approximately  midway  between  the  two  given  points,  but  not 
necessarily  in  line  with  them.  The  leveling-rod  should  now 
be  held  vertically'  upon  one  of  the  points  (see  Fig.  4)  and 
the  target  moved  until  its  center  coincides  with  the  cross- 
wires  of  the  level,  and  the  reading  on  the  rod  taken.  This 
gives  the  distance  A  a.  The  rod  should  now  be  held  on  the 
other  point  B.  and  the  telescope  turned  upon  its  spindle  and 
a  reading  taken  with  the  rod  in  its  new  position.  This  gives 
the  distance  B  6,  and  from  the  figure  it  is  evident  that  the 
difference  in  level  between  A  and  B  is  equal  to  A  a  —  B  &. 

The  method  just  described  applies  only  to  cases  where  the 
difference   in  level   is  less  than   the   height  of  the  rod.     Let 


Fig.  5  illustrate  a  case  where  the  difference  is  greater  than 
the  height  of  the  rod,  as  between  A  and  D.  First,  divide  the 
distance  into  sections  of  such  length  that  the  difference  ia 
level  between  the  dividing  points  A,  B,  C,  etc.,  called  stations, 
shall  be  less  than  the  height  of  the  rod.  Set  up  the  level 
between  A  and  B,  and  measure  the  distance  A  a,  called  the 
backsight;  then  reverse  the  telescope  and  measure  distance 
B  b,  called  the  foresight.  Next  set  up  the  level  between  B 
and  C,  and  measure  distances  B  6'  and  C  c.  Repeat  the  oper- 
ation with  the  instrument  between  C  and  D,  measuring  the 
distances  C  c'  and  D  d.  Referring  to  Fig.  5,  it  is  evident  that 
the  difference  in  level  between  stations  A  and  D  is  equal  to 
the  sum  of  the  differences  between  the  intermediate  stations, 
which  is 

(Aa  —  Bb)  +  (Bb'  —  Cc)  +  (Cc'  —  Dd), 
or  written  in  another  form  is 

{Aa  +  Bb'  +  CC)  —  (Bb  +  Cc  +  Dd). 
This  shows  that  the  difference  in  level  between  two  stations 
is  equal  to  the  difference  between  the  sum  of  the  backsights 
and  the  sum  of  the  foresights.  When  the  object  is  simply  to 
determine  the  difference  in  level  between  two  points,  the 
above  process  is  all  that  is  necessary,  and  the  only  notes 
required  are  a  record  of  the  foresights  and  backsights. 
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Fig.  6.    Finding  the  Relative  Slevatlons  of  Several  Points. 

When  it  is  desired  to  find  the  relative  elevations  of  several 
points,  as  in  grading  or  trench  work,  it  is  necessary  to  keep 
more  elaborate  notes,  and  to  measure  the  distances  between 
the  stations.  The  first  step  is  to  assume  a  datum  line  which 
shall  be  below  the  lowest  point  in  the  contour,  and  to  refer 
all  elevations  to  this  line.  It  is  also  customary  to  start  the 
line  at  some  fixed  mark  which  cannot  be  easily  disturbed, 
such  as  the  corner  or  top  of  a  rock,  the  stump  of  a  tree,  a 
mark  on  a  building  wall,  or  the  top  of  a  hydrant,  etc.  This 
Is  called  a  bench-mark.  In  Fig.  6  let  A  be  a  bench-mark, 
and  let  us  assume  a  datum  line  100  feet  below  the  level  of 
the  bench-mark  A.  The  field  notes  corresponding  to  the 
operations  shown  in  Fig.  6  are  given  in  Fig.  7.  Starting 
with  the  instrument  between  A  and  B.  and  taking  a  back- 
sight on  A,  we  find  the  distance  A  a  to  be  4.2  feet,  which 
added  to  100  gives  the  height  of  the  instrument.  We  next 
take  foresights  on  B,  C,  and  D,  and  record  them  in  the  proper 
column.     It  is  evident  from  Fig.  6  that  readings  B  b,  C  c,  etc.. 
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Fig.  7.    Field  Notes  corresponding  to  the  Operations  iUustrated  in  Fig.  6. 

subtracted  from  the  height  of  the  instrument  will  give  the 
elevation  at  B,  C.  etc.  This  is  done,  and  the  results  recorded 
in  the  proper  column.  The  ground  falls  away  so  rapidly 
beyond  D  that  it  is  necessary  to  set  up  the  level  further  along 
and  establish  a  new  height  of  instrument.  This  is  done  by 
holding  the  rod  at  some  convenient  point  as  at  T,  called  a 
turning   point,   and   taking   a   foresight,   which   measures   the 
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distance  Tt  (St.-).  Tlic  U\el  is  llirn  s.l  up  In  Its  socoinl 
position  betwi'on  K  and  t',  and  a  backsight  lalu'ii  on  I  he  idiI 
In  the  same  position  which  gives  the  dlstanei^  T  t'  (1.1). 
Then  the  distance  t' (  =:  9.2 — 4.1  =  5.1,  and  this  subtracted 
fioni  the  previous  height  of  instrument  gives  the  new  height 
which  Is  104.2  —  5.1=99.1.  A  backsight  Is  now  taken  on  E, 
and  foresights  on  F  and  O.  These  are  recorded  In  the  proper 
cDlunius,  and  the  elevations  found  by  subtracting  these  dis- 
tances from  the  new  height  of  instrument. 

The  horizontal  distances  between  the  stations  are  measured 
with  a  tape  as  already  described,  and  recorded  In  the  second 
column.  In  plotting  a  cross-section  from  notes  kept.  In  this 
way,  the  datum  line  is  first  drawn,  and  perpendiculars  erected 
at  points  corresponding  to  the  different  stations.  The  proper 
elevations  are  then  Indicated  on  these  vertical  lines,  and  a 
contour-line  drawn  through  the  points  so  marked. 

The  Transit. 
The  transit    (see  Fig.   8)    is  an   instrument   for  measuring 
both    horizontal    and    vertical    angles,    although    for    ordinary 


Pig.  8.    Transit  uaed  for  Measuring  Horizontal  and  Vertical  Angles. 

work  the  vertical  attachment  is  omitted.  This  instrument 
consists  of  a  telescope  mounted  in  standards  which  are 
attached  to  a  horizontal  plate  called  the  limb.  Inside  of  the 
limb,  and  concentric  with  it,  is  another  plate  called  the 
vernier-plate.  The  lower  plate  or  limb  turns  on  a  vertical 
spindle  or  axis  which  fits  into  a  socket  in  the  tripod  head. 
By  means  of  a  clamp  and  tangent-screw,  shown  in  the  figure, 
it  may  be  clamped  fast  in  any  position,  and  made  to  move 
slowly  through  a  small  arc.  The  circumference  of  this  plate 
is  usually  graduated  in  divisions  of  either  one-half  or  one- 
third  of  a  degree,  and  in  the  common  form  of  transit  these 
divisions  are  numbered  from  some  one  point  on  the  limb  in 
both  directions  around  to  the  opposite  point  which  will  be 
180  degrees.  The  graduation  is  generally  concealed  beneath 
the  plate  above  it  except  at  the  verniers.  This  upper  plate  is 
the  vernier-plate,  which  turns  on  a  spindle  fitted  into  a  socket 
in  the  lower  jilate.  It  is  also  provided  with  a  clamp  by 
means  of  which  It  can  be  held  In  any  position,  and  with  a 
tangent-screw  by  which  it  can  be  turned  through  a  small  arc. 


A  vernier  is  a  device  for  reading  sniall<r  divisions  on  the 
scales  than  could  olherwiso  be  done.  The  method  of  reading 
a  vernier  Is  shown  In  Figs.  9  and  10.  The  lower  scale  repre- 
sents a  portion  of  the  graduations  upon  the  limb,  and  the 
upper  scale,  the  graduations  of  the  vernier.  In  Fig.  9  the 
vernier  Is  set  at  zero,  and  In  Fig.  10  the  vernier-plate  has 
been  revolved  through  a  certain  angle  which  we  wish  to 
read.     Looking   at   the   pointer   at    the   extreme   right   of   the 


Ulachtitrry.N.T. 
Fig.  9.    The  Vernier  set  at  the  Zero  Mark. 

vernier,  we  see  that  it  stands  between  20  and  20^4  degrees 
on  the  lower  scale.  We  next  follow  along  the  vernier  until 
we  find  a  division  which  is  exactly  in  line  with  one  on  the 
lower  scale;  this  we  find  to  be  10  on  the  vernier,  therefore, 
the  reading  is  20  degrees  and  10  minutes.  A  vernier  reading 
to  minutes  is  sufficiently  accurate  for  ordinary  work. 

The  transit  shown  in  Fig.  8  is  provided  with  a  compass 
so  that  the  bearing  of  any  given  line  with  the  magnetic 
meridian  may  be  determined  if  desired.  It  also  has  a  spirit 
level  attached  to  the  telescope  so  that  it  may  be  brought  to  a 
horizontal  position  and  made  to  serve  as  a  level.  Fig.  11 
shows  an  instrument  known  as  the  architect's  level.  This  Is 
a  level  with  a  short  telescope,  and  is  provided  with  a  gradu- 
ated circle  and  vernier  for  measuring  horizontal  angles.  It 
is  a  very  useful  instrument  for  simple  work,  such  as  laying 
out  buildings,  etc.,  where  great  accuracy  is  not  required. 
The  transit  requires  various  adjustments,  a  description  of 
which  may  be  had  from  the  makers. 

To  center  the  transit  over  a  stake,  rest  one  leg  of  the 
tripod  upon  the  ground,  then  grasp  the  other  legs  and  place 
the  instrument  as  nearly  over  the  stake  as  possible.  Then 
attach  the  plumb  bob  and  center  it  accurately  by  means  of 
the  shifting  head.  Avoid  having  the  plates  too  much  out  of 
level,  as  this  will  result  in  unnecessary  straining  of  the  level- 
ing screws  and  plates.  Having  centered  the  instrument  over 
the  stake,  level  it  up  by  the  spirit  levels  upon  the  horizontal 
plate.  To  do  this,  turn  the  instrument  upon  its  vertical  axis 
until  the  bubble  tubes  are  parallel  to  a  pair  of  diagonally 
opposite  plate-screws.  Then,  as  you  stand  facing  the  instru- 
ment, grasp  the  screws  between  the  thumb  and  forefinger, 
and  turn   the   thumb   of  the   left   hand    in   the   direction   the 


Machinery.  .V.  K. 

Pig.  lO.    The  Vernier  set  20  Degrees  and  10  Minutes  ft-om  the  Zero  Mark. 

bubble  must  move.  When  adjusting  the  screws,  turn  both 
thumbs  in  or  out,  never  In  the  same  direction.  Adjusting 
one  level  will  disturb  the  other,  but  each  must  be  adjusted 
alternately  until  both  bubbles  remain  constant. 

To  measure  an  angle  as  between  the  lines  A  B  and  .1  C  (Fig. 
12),  set  up  and  level  the  Instrument  at  A  as  already  described, 
and  clamp  one  of  the  verniers  at  the  zero  mark  on  the  circle. 
Turn  the  telescope  upon  the  target  at  B,  and  clamp  the  Umb. 
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Uuclamp  the  vernier-plate,  and  turn  the  telescope  upon  the 
other  target  at  C.  Read  the  vernier  which  had  been  set  at 
zero,  and  the  reading  will  be  the  horizontal  angle  through 
which  the  telescope  turned  from  B  to  C.  It  is  not  necessary 
to  set  the  vernier  at  zero  before  pointing  at  the  first  target 
The  result  will  be  the  same  if  the  vernier  is  read  when 
pointed  at  the  first  target,  and  then  again,  when  pointed  at 
the  second.  The  difference  between  the  two  readings  will  be 
the  angle  required.  Care  must  be  taken  in  this  method  to 
note  if  the  vernier  passes  the  180  degree  mark,  and  if  so,  to 
make  the  proper  calculations.  For  simple  work  where  there 
are  but  few  angles  to  be  measured,  it  is  less  confusing  to  set 
the  vernier  at  zero  each  time,  especially  for  those  not  experi- 
enced in  the  work. 

The  process  of  laying  off  a  given  angle  Is  similar  to  that 
of  measuring  an  angle.     The  transit  is  set  up  at  the  vertex 


Fig.  11.    Architects'  Level. 

of  the  angle,  the  vernier  clamped  at  zero,  and  the  telescope 
pointed  at  the  target  marking  the  direction  of  the  fixed  line. 
The  limb  is  now  clamped,  the  vernier  undamped,  and  the 
vernier-plate  turned  through  the  desired  angle  and  clamped. 
A  stake  should  now  be  driven  in  line  with  the  vertical  wire 
in  the  telescope,  thus  establishing  the  two  sides  of  the  angle. 

In  laying  out  the  foundations  of 
'B  buildings,  a  corner  stake  is  first 
located  by  measurement,  then  the 
direction  of  one  of  the  walls  is  laid 
out  by  driving  a  second  stake.  This 
direction  may  be  determined  by 
local  conditions,  such  as  the  shape 
of  the  lot,  or  the  relation  to  other 
buildings.  If  the  building  is  to  be 
an  extension  to,  or  in  line  with 
another  building,  the  direction  can 
be  obtained  by  sighting  along  the  building  wall  and  driv- 
ing two  stakes  in  line  with  it.  If  it  is  to  make  a  given 
angle  with  another  building,  this  angle  can  be  laid  off 
as  shown  in  Fig.  13.  After  the  corner  and  the  direction  of 
one  wall  are  determined,  a  right  angle  may  be  laid  off  (if 
the  building  is  rectangular),  thus  locating  two  of  the  sides. 


.v«c/,i.,t,-;,.  ,v.  r. 


Fig.  12.    Measuring  a  Hori- 
zontal Angle. 


Old  Buiiaing 


Fig.  13.    Laying  Out  One  Building  at  a  Given  Angle  with  Another. 

as  A  i?  and  A  C.  The  length  of  the  side  A  B  is  now  measured, 
locating  the  corner  J5.  The  transit  is  now  set  up  at  B,  and 
the  line  B  D  laid  off  at  right  angles  to  AB.  AC  and  B  D  are 
then  laid  off  the  proper  length,  and  thus  the  four  corners 
of  the  building  located.  If  the  building  had  not  been  rec- 
tangular, the  proper  angles  could  have  been  laid  off  instead  of 
right  angles. 


It  is  often  desirable  to  make  a  block  plan  or  map  of  the 
grounds  and  buildings  of  a  plant.  In  Fig.  14  is  shown  the 
general  method  of  plotting  an  irregular  street  or  road,  and 
of  locating  buildings  with  reference  to  it.  First,  locate  a 
series  of  stations  along  the  center  of  the  street  as  A.  B,  C,  etc. 
Then  set  the  transit  up  at  B  and  measure  the  angle  ABC. 
Also  measure  the  angle  A  B  N  by  means  of  the  compass  which 
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Fig.  14. 


Method  of  Plotting  an  Irregular  Street  or  Road,  and  obtaining 
the  Relative  Positions  of  Adjacent  Buildings. 


150' 


.-.?/ 
•s'/ 


Comer  of 
BuiiJiug 


/ 

/58 


IGO' 


140 


is  usually  furnished  with  a  transit,  thus  establishing  the 
bearing  of  the  line  A  B  with  the  points  of  the  compass.  While 
the  transit  is  at  B  the  angle  A  B  6  should  be  measured,  which, 
with  the  distance  B  h  will  locate  the  corner  of  the  building. 
The  direction  of  the  building  wall  can  be  determined  by  con- 
tinuing the  direction  of  one  of  its  sides,  and  measuring  the 
angle  between  it  and  the  mag- 
netic needle  of  the  compass. 
The  instrument  may  now  be 
set  up  at  C  and  the  angle  BCD 
measured;  also  set  up  at  D  and 
the  angle  C  D  d  measured, 
which  locates  the  corner  of 
the  second  building.  Angle 
C  D  E  is  then  measured  in  a 
like  manner.  All  distances  be- 
tween stations  should  be  meas- 
ured by  means  of  a  tape. 

The  method  of  keeping  the 
notes  for  the  above  survey  may 
be  as  shown  in  Fig.  15.  The 
different  stations  are  represent- 
ed by  A,  B,  C,  etc.,  and  the 
distances  between  them  are 
noted  between  the  vertical 
lines,  as  1.50'  140',  etc.  With 
each  change  in  direction,  the 
angle    made    by   the    preceding  Jf.rf.. ■■«■».  .v. r. 

line     is     noted     outside     of     the   ^'^  is.    Method  of  Keeping  Notes  for 

the  Survey  iUustrated  in  Pig.  14. 

vertical    column,    and    on    the 

side  which  the  line  turns.  For  example,  B  C  makes  an  angle 
of  140  degi-ees  with  AB.  and  turns  toward  the  right;  ED 
makes  an  angle  of  135  degrees  with  C  D.  and  turns  toward  the 
left.  The  line  locating  the  corner  of  building  at  b.  is  meas- 
ured from  station  B.  and  makes  an  angle  of  50  degrees  with 
A  B.  In  plotting  a  map  from  the  notes,  the  distances  are 
measured  off  to  a  suitable  scale,  and  the  angles  laid  out  by 
means  of  a  protractor. 

*     *     * 

It  is  not  too  broad  a  statement  to  make,  that  it  is  of  the 
utmost  importance  that  every  young  engineer  should  from 
the  start  develop  for  his  own  use  a  system  of  record  keeping 
of  the  information  which  he  may  use  in  his  professional  •..  ork 
and  of  the  facts  connected  with  the  design,  construction,  main- 
tenance, and  operation  of  the  plants,  machinery,  etc..  with 
which  he  Is  connected. — H.  M.  BrinckerJioff,  in  Stevens  In- 
stitute Indicator. 
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ON  THE  STATE  OF  THE  PATENT  OFFICE. 

H.  ADDISON  JOHNSTON." 

ir  ;i  in-ospoi'tor  dlsi'ovoi's  KoUMieariiiti;  rock  on  uaclairaotl 
huul  111  the  United  States,  lie  can,  by  iloing  certain  things 
prescribed  by  law,  secure  to  liinisrll',  liis  heirs  and  assigns, 
fuirrrr.  the  exclusive  right  to  iniuo  the  gold  that  he  has  dis- 
covtMcd.     What  he  has  discovered  Is  his  property. 

If  an  inventor  discovers  (or  invents)  a  new  and  useful 
ccniliinatlou  of  elements,  in  unclaimed  ground  in  the  United 
Slates,  he  can,  by  doing  corlaiii  things  prescribed  by  law, 
and  iiai/ing  a  consiiU'iahle  sum  of  )ni>iiry,  secure  to  himself, 
his  heirs  and  assigns,  for  sevenlci'n  years  only,  the  exclusive 
right  to  manufacture  the  invention  that  he  has  made.  What 
he  has  discovered  (or  invented)  is  his  property,  but  the  gov- 
trnment  makes  this  bargain:  "It  the  inventor  will  fully 
describe  and  make  known  his  invention,  and  give  it  to  the 
public  after  seventeen  years,  then  the  government  will  pro- 
vide punishment  for  anyone  who  tries  to  steal  the  invention 
during  the  seventeen  years,  provided,  however,  that  the  in- 
ventor must  himself  catch  the  thief  and  prove  his  guilt. 

What  would  be  the  result  if  the  government  passed  a  law 
that  all  the  gold  mines,  the  homesteads,  and  the  coal  fields 
were  to  be  thrown  open  to  the  general  public  after  seventeen 
years?     Yet  this  is  what  happens  to  patented  inventions. 

Xow,  I  do  not  wish  to  be  understood  as  advocating  an 
extension  of  the  life  of  a  patent;  the  point  I  wish  to  make 
is  this:  A  man's  invention  is  as  truly  his  own  property  as 
i.s  his  house,  or  clothes,  or  farm;  no  one  else  has  any  right 
to  it.  Hence,  In  justice,  there  should  be  no  attempt  made  to 
collect  heavy  fees  from  the  inventor  for  the  purpose  of  pay- 
ing the  expenses  of  the  patent  ofBce.  The  country  is  benefited 
many  times  the  cost  of  the  patent  by  the  mere  fact  of  the 
invention  being  made  and,  in  any  case,  if  the  government 
takes  away  his  invention  at  the  end  of  seventeen  years,  it  has 
then  much  more  than  obtained  value  for  any  expense  to 
which  it  may  have  been  put  in  issuing  the  patent. 

The  present  United  States  patent  office  stands  in  greater 
need  of  reorganization  than  any  other  institution  with  which 
I  have  had  the  misfortune  to  do  business.  It  Is  safe  to  say 
that  were  any  commercial  firm  to  conduct  its  business  with 
no  greater  regard  for  the  satisfaction  of  its  customers  than 
the  patent  office  shows  in  its  treatment  of  applicants,  it  would 
close  its  doors  in  less  than  six  months.  A  general  criticism 
is  productive  of  nothing  but  hard  feelings,  hence  1  proceed 
to  details. 

1.  The  whole  story  of  the  obtaining  of  a  patent  is  delay, 
delay,  delay.  When  an  application  is  sent  In  it  Is  delayed 
from  a  few  weeks  to  several  months  before  it  is  acted  upon. 
When  it  is  amended,  another  delay,  and  amendments  and 
delays  follow  each  other  indefinitely.  If  the  delays  were 
eliminated  many  of  the  other  sources  of  dissatisfaction  could 
be  borne  with. 

2.  When  an  examiner  makes  citations  against  a  case,  in- 
stead of  searching  thoroughly  and  bringing  out  all  the  refer- 
ences to  be  had.  either  through  lack  of  time,  incompetence,  or 
what  not,  he  cites  only  two  or  three  references.  When  the 
patent  claims  are  amended  so  that  the  references  are  avoided, 
and  the  inventor  expects  the  patent  to  be  allowed  on  the  next 
actions.  Instead,  after  a  long  delay,  he  gets  two  or  three  more 
references.     This  process  may  be  repeated  several  times. 

3.  References  are  cited  against  applications  which  have  no 
bearing  on  the  case;  when  these  references  are  shown  to  be 
irrelevant,  they  are  dropped  and  new  citations  made  which 
may  have  no  more  bearing  on  the  case  than  the  old  ones. 
After  each  action  there  Is  a  long  delay.  No  other  cause  can 
be  shown  for  this  state  of  affairs  than  Incompetence  In  the 
examiner.  An  examiner  should  be  so  familiar  with  the  work 
of  his  class  that  it  would  be  impossible  for  him  to  mistake 
the  bearing  of  other  Inventions  on  the  one  in  hand. 

4.  There  is  apparently  no  special  examination  made  as  to 
the  ground  covered  by  an  application  when  it  Is  first  received. 
U  is  a  most  aggravating  experience,  after  waiting  several 
months  for  action  on  a  case  which  has  lieen  amended  several 
times  to  suit  the  office,  and  for  which  notice  of  allowance  is 
f xpcetrd,  to  receive  an  official  commimication  asking  for  divi- 
sion of  the  application,  and  to  find  that  nothing  whatever 
has  been  done  as  to  the  merits  of  the  case.  This  may  cost 
the  Inventor  six  months  of  valuable  time,  and  the  worst 
feature  of  the  case  is  that  there  is  alisolutely  no  reason  for 
any  lost  time  at  all.  Action  as  to  the  merits  of  the  case  need 
not  be. suspended  just  because  division  Is  required. 
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5.  Misleading  Inl'oriir.ifion  Is  published  in  (he  Patent  0/;?ce 
Oazfttc.  For  instance,  it  may  be  staled  in  Hie  (Juzritc  that 
on  February  1  in  a  certain  class  the  oldest  aiueiKlcd  a|i|)lica- 
tlon  awaiting  action  bears  filing  date  of  August  I  of  the  year 
previous.  The  applicant  may  have  sent  his  amended  applica- 
tion to  the  office  many  weeks  before  August  1  yet  no  action 
has  been  taken  on  his  case.  1  have  been  unabh^  to  explain 
this  dlscrei)ancy  and  It  is  exceedingly  unfortunate  that  It 
should  exist. 

6.  Copies  of  patents  are  allowed  lo  run  out.  Surely  it 
would  be  as  easy  to  replenish  the  stock  of  copies  just  before 
the  supply  is  exhausted  as  It  Is  a  month  after. 

It  is  not  generally  realized  how  much  the  present  condition 
of  the  patent  office  operates  to  favor  the  large  Industrial  cor- 
porations at  the  expense  of  independent  inventors.  A  com- 
pany that  is  already  established  and  has  its  product  on  the 
market  is  continually  taking  out  patents  on  imiirovements  In 
Us  methods  and  manufactures.  The  longer  such  patents  are 
delayed  in  issuing  the  better  pleased  is  the  company,  for  its 
mark  "Pat.  applied  for,"  gives  plenty  of  protection  at  first, 
and  the  effective  life  of  the  patent  is  lengthened  by  the  time 
taken  to  have  it  issued.  Patents  have  been  purposely  delayed 
In  issuing  for  years  for  this  very  reason. 

On  the  other  hand  the  independent  inventor  needs  his 
patent  just  as  soon  as  he  can  get  It.  In  99  per  cent  of  the 
cases  he  must  obtain  outside  capital  to  develop  his  invention, 
and  his  only  resource  for  so  doing  is  his  patent.  When  the 
patent  Is  delayed,  the  Inventor  either  has  to  stop  work  for 
lack  of  cash  or  is  driven  into  hard  bargains  to  obtain  money 
to  live. 

Although  justice  demands  that  patents  should  be  issued 
promptly,  and  to  all  alike,  yet  it  has  often  seemed  that  a 
much  more  satisfactory  method  than  the  "general  delay" 
practice  now  In  use  would  be  to  give  prompt  action  to  those 
who  requested  prompt  action,  and  delayed  action  to  those 
who  wanted  delay  or  were  indifferent.  [We  would  emphatic- 
ally object  to  delayed  action  in  any  case,  because  of  the 
abuses  fostered  by  delays. — Editor.] 

After  criticism  of  existing  conditions,  suggestions  for  bet- 
terment are  In  order,  and  I  would  suggest: 

1.  That  the  commissioner  of  patents  be  authorized  to 
secure  sufficient  assistance  in  the  patent  office  so  that  no  appli- 
cation will  be  awaiting  action  more  than  ten  days  in  any 
class. 

2.  That  examiners  be  instructed  to  cite  as  nearly  as  pos- 
sible all  references  upon  the  first  action.  The  practice  of 
continually  bringing  forward  new  references  should  be 
strongly  condemned,  and  any  examiner  who  constantly  fol- 
lows this  practice  should  be  deemed  incompetent.  In  certain 
cases  new  references  will  naturally  be  found,  but  as  a  general 
principle  the  foregoing  should  apply. 

3.  That  It  should  be  deemed  evidence  of  Incompetence  on 
the  part  of  an  examiner  to  cite  references  which  have  no 
bearing  upon  the  case  in  point.  The  continual  dropping  of 
references  upon  explanation  of  the  inventor  and  the  citing 
of  new  ones  Is  entirely  unnecessary,  and  could  be  avoided  by 
care  on  the  part  of  the  examiner. 

4.  That  an  examination  as  to  correctness  of  form  and 
ground  covered  by  an  application  should  be  made  immediately 
upon  receipt  of  the  application.  If  an  examiner  calls  for  the 
division  of  an  application  after  one  or  two  actions  on  the 
merits  of  the  case,  he  should  be  made  to  pay  the  additional 
fees  himself. 

.5.  That  the  commissioner  of  patents  be  instructed  to  see 
that  no  further  misleading  information  with  regard  to  the 
amount  of  time  the  office  is  behind  its  work.  Is  published  in 
the  Gazette.  There  is  no  reason  why  correct  Information  can- 
not be  given. 

6.  That  a  clerk  be  appointed  to  see  that  the  stock  of  printed 
copies  of  patents  is  not  allowed  to  run  out.  It  is  just  as 
easy  to  start  printing  when  there  are  5  or  10  copies  left,  as 
to  wait  until  some  one  has  ordered  a  copy  after  the  stock  is 
exhausted. 

7.  That  all  the  claims  of  a  patent  be  printed  in  the  Gazette. 
The  recent  decision  to  print  only  five  claims  of  a  patent  in 
the  Gazette  seems  to  be  extremely  unwise.  The  value  of  the 
Gazette  as  a  book  of  rerereiice  lies  in  its  completeness.  Print- 
ing the  Gazette  with  claims  missing  all  through  it,  would  be 
on  a  par  with  luiblishlug  a  novel  with  pages  left  out  here 
and  there.  If  it  costs  too  much  to  sell  it  at  its  present  price, 
raise  the  price,  but  publish  all  the  claims. 

8.  That,  if  possible,  a  department  of  search  bo  instituted 
at  the  patent  office  to  make  search  of  the  records  for  intend- 
ing patentees,  at  cost. 

9.  That  the  conmiissloner  of  jia tents  I)e  made  a  "general 
manager"  with   full  aulhorlly  to  spend  whalcver  money  may 
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be  necessary  to  get  results,  and  that  he  be  instructed  to  get 
results  no  matter  at  what  cost.  Would  any  man  with  com- 
■  men  sense  place  an  employe  in  charge  of  a  business  with 
these  orders:  "'All  business  must  be  taken  care  of,  no  matter 
what  the  increase;"  "The  staff  must  not  be  increased  nor  any 
money  spent  except  on  postage,  express  and  paper;"  "Take 
in  all  the  money  offered;  it  the  customers  complain  of  delays, 
tell  them  it  costs  us  nothing  to  wait"? 

I  have  before  me  copies  of  Mr.  Pratt's  bills,  H.  R.  6173 
and  6228  re  patent  office,  one  to  increase  the  staff  and  salaries 
of  examiners  at  the  patent  office,  the  other  to  Increase  the 
fees.  1  am  certainly  in  favor  of  increasing  the  staff,  and  the 
efficiency  of  the  staff,  of  the  patent  office,  and,  if  it  is  neces- 
sary to  increase  the  salaries  to  get  competent  men,  by  all 
means  do  so,  but  get  them. 

In  regard  to  fees,  as  I  look  at  the  matter  the  fees  should 
be  kept  at  a  merely  nominal  figure,  say  $25,  or  at  just  suffi- 
cient to  keep  down  the  number  of  applications  for  patents  on 
inventions  of  little  or  no  value.  If  the  government  absolutely 
refuses  to  consider  the  matter  in  this  light  and  insists  upon 
the  office  being  self-supporting,  then  the  funds  should  be 
obtained,  not  by  raising  the  initial  fee,  but  by  requiring  in- 
creasing license  fees  to  be  paid  as  the  years  pass.  Let  them 
be,  say  $25  for  the  third  year,  $50  for  the  fourth,  $75  for  the 
fifth,  and  $100  for  the  sixth,  and  succeeding  years. 

The  independent  inventor  is  an  asset  to  the  country  and 
should  be  encouraged.  Generally  he  finds  money  very  hard 
to  get  at  first.  If  his  invention  is  worth  anything  by  the 
time  the  third  year  is  reached  he  will  be  able  to  pay  the  fees, 
if  not,  he  can  allow  the  patent  to  lapse  without  further  loss  to 
himself.     The  country  does  not  lose  anything  in  any  case. 

Since  writing  the  above,  the  last  report  of  the  commissioner 
of  patents  has  reached  me,  and  in  it  some  very  interesting 
information  may  be  found.     I  quote  from  it: 

Over  56.000  patents  applied  for  last  year. 

Total  surplus  to  credit  of  patent  office,  January  1,  1908, 
$6,706,181.64. 

Surplus  last  year,  $275,000. 

After  stating  that  the  force  of  examiners  is  not  sufficient, 
and  that  more  room  is  needed,  and  that  part  of  the  building 
now  occupied  is  not  suited  for  the  work,  he  states: 

"Examiners  frequently  work  overtime  to  try  to  catch  up 
with  their  work  in  order  that  a  good  sliouiiig  might  be  made 
before  Congress  met.  Their  efforts  under  these  conditions 
were  at  best  spasmodic,  and  simply  resulted  in  thousands  of 
actions  being  made  that  were  nothing  more  than  frivolous. 
After  one  of  these  annual  efforts  it  was  necessary  to  do  a 
greater  portion  of  the  work  all  over  again,  and  it  really  had 
the  effect  of  throwing  the  business  of  examination  further 
back  than  ever.  This  resulted  not  only  in  vexatious  delays 
to  the  inventors,  but  it  caused  hundreds  of  complaints  to  be 
filed,  and  what  was  still  more  embarrassing  and  serious,  a 
great  many  applications  were  passed  to  issue  that  were  not 
ready  for  patent,  with  the  result  that  the  inventors  and  own- 
ers of  meritorious  inventions  forfeited  valuable  rights  by 
these  careless,  ill-considered  and  hasty  actions  on  the  part 
of  the  office. 

"The  inventors  are  entitled  to  be  protected  as  well  as  the 
public,  and  they  should  be  helped  by  the  office  in  all  legiti- 
mate ways. 

"The  inventors  pay  the  government  for  the  work  done  in 
the  examination  and  issue  of  their  patents. 

"Complaints  against  the  conduct  of  affairs  have  been  numer- 
ous and  many  have  been  based  upon  good  and  sufficient 
grounds.  The  affairs  of  the  office  should  be  so  conducted  that 
very  few  if  any  complaints  could  be  lodged. 

"I  am  most  decidedly  of  the  opinion  that  the  present  force 
cannot  cope  with  it  (the  increased  business  of  the  patent 
office),  and  I  have  asked  for  a  sufficient  number  of  exam- 
iners and  clerks  to  bring  the  arrearages  up  to  date  and  to 
dispose  of  the  great  amount  of  increasing  work  material. 

"If  the  force  asked  for  is  granted  and  made  immediately 
available.  I  believe  that  the  accumulated  work  can  be  disposed 
of,  and  that  it  will  be  possible  in  the  future  for  the  average 
inventor's  application  to  be  acted  upon  and  either  rejected  or 
a  patent  allowed  within  thirty  days  of  its  receipt. 

"The  inventors  are  entitled  to  prompt  action  and  they  should 
be  accorded  it. 

"The  incompetency  of  a  portion  of  the  clerks  in  the  exam- 
ining and  other  divisions  is  in  a  measure  responsible  for  the 
backward  condition  of  the  work." 

The  commissioner  states  that  as  soon  as  a  man  is  well 
broken  in  to  his  work,  he  is  offered  more  than  the  office  is 
allowed  to  pay,  to  go  to  outside  work.  This  is  a  fine  (?)  way 
to  supply  good  patent  attorneys  for  large  corporations.  The 
Inventors  pay  for  their  education,  and  when  they  are  worth 


something  they  move  out.  In  the  name  of  common  sense, 
let  the  patent  business  be  conducted  in  a  businesslike  way, 
which  manifestly  is  not  the  present  practice. 

If  proof  is  required  as  to  the  truth  of  my  statements  the 
report  of  the  commissioner  gives  quite  sufficient  confirmation. 
The  question  is:   "What  are  we  going  to  do  about  it?" 

«     »     « 

DEVICE  FOR  LAYING  OUT  AND  TESTING 
KBYWAYS. 

W.  O.  RENKIN. 

The  accompanying  cut  shows  a  device  which  can  be  used 
either  for  checking  the  location  of  keyways  already  cut,  or 
for  locating  the  center  line  for  keyways  on  shafts.  Its  par- 
ticular usefulness  comes  into  evidence  when  it  is  wanted  to 
check  the  location  of  keyways  at  different  parts  of  long  shafts, 
the  procedure  of  which  is  as  follows:  First,  have  the  shaft 
lying  free,  but  not  necessarily  level,  and  then  place  the  side 
of  the  device  against  the  shaft  and  the  point  of  the  bar  A  in 
the  keyway,  and  set  the  indicator  B  directly  over  the  center 
line  of  the  plummet  C.     When  the  device  then   is  moved  to 
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Device  for  Laying  Out  and  Testing  Key^vayB. 


different  parts  of  the  shaft,  if  the  keyway  is  placed  exactly 
in  the  center  at  each  point,  the  plummet  end  and  the  indi- 
cator retain  their  relative  positions.  When  it  is  wanted  to 
locate  the  center  line  on  shafts  for  cutting  keyways,  the  bar  A 
is  screwed  out  until  the  point  is  located  exactly  one-half  the 
diameter  of  the  shaft  from  the  side  of  the  device,  and  then, 
with  the  shaft  lying  on  a  planer  table  or  bed  plate,  adjust 
the  device  further  until  the  plummet  hangs  directly  over  the 
center  mark  at  D.  after  which  the  center  of  the  shaft  may 
be  marked  and  the  device  moved  to  another  point.  As  will  be 
noticed  from  the  detailed  drawings  shown,  the  body  of  the 
device  has  a  recess  on  each  side  at  E.  This  recess  is  intended 
for  holding  a  thick  piece  of  glass  enclosing  the  plummet  on 
the  sides.  The  indicators  are  placed  one  on  each  side  of  the 
device,  resting  against  the  glass  and  held  up  to  it  by  the 
saddle  F.  This  permits  the  device  to  be  used  from  either 
side.  At  H  are  shown  different  size  "feet"  for  the  center 
bar  A.  The  writer  believes  that  this  is  the  only  tool  so  far 
designed  which  can  be  readily  used  for  this  work  without 
necessitating  that  the  shaft  be  first  levelled  up. 


*     *     * 


It  is  stated  by  the  Practical  Engineer  that  out  of  824,000 
tons  of  manganese  used  in  this  country,  Great  Britain,  and 
Germany,  during  1905,  over  90  per  cent  was  used  for  alloy 
steels. 
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ITEMS  OF  MECHANICAL  INTEREST. 


DIVIDING  HEAD  FOR  USE  WITH  THE  LATHE. 
Occasionally  It  Is  lu'cessiiry  lo  do  on  the  lathe  a  piece  of 
■n-oik  that  requires  cUvidiiig.  It  there  Is  no  milling  machine 
in  the  shop,  the  lathe  Is  sometimes  rigged  with  a  milling 
spindle  on  a  knee  attached  to  the  carriage,  tor  operating  on 
worlf  between  centers.  If  a  gear,  for  instance,  is  lo  be  cut 
in  this  way,  the  question  of  indexing  Is  often  somewhat  puz- 
zling. If  the  number  of  teeth  desired  is  a  factor  of  the  num- 
ber of  teeth  in  the  main  spindle  driving  gear,  tliis  may  be 
used  for  Indexing.  If  not,  other  more  cumbersome  methods 
have  to  be  devised.  The  apparatus  shown  in  the  accompany- 
ing engraving  is  Intended  to  give  the  lathe  for  such  work, 
nearly  as  great  facility  as  is  offered  by  the  milling  machine 
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A  Dividing  Head  for  Milling,  Graduating,  etc.,  between  the  Lathe  Centers; 
It  is  mounted  on  the  Tall-stock  Spindle. 

with  its  dividing  head.  This  device,  which  is  patented,  was 
illustrated  in  a  recent  issue  of  Machines  Outils  et  Outillage, 
of  Paris. 

The  main  casting  A,  of  the  attachment  is  fastened,  by  the 
set-screw  shown,  to  the  tall-stock  spindle.  On  the  front  side 
it  is  provided  with  a  projecting  hub  which  forms  a  journal 
for  dividing  worm-wheel  B.  The  main  casting  encloses  this 
wheel  in  a  guard,  and  on  its  upper  side  is  provided  with  bear- 
ings to  support  the  shaft  on  which  the  worm  C  is  mounted. 
The  worm  shaft  is  controlled  by  the  adjustable  crank  E,  hav- 
ing a  pin  entering  holes  in  index  plate  D,  substantially  as 
arranged  for  the  milling  machine  dividing  head.  The  usual 
adjustable  sectors  are  provided.  The  work,  which  is  sup- 
posed to  be  mounted  on  centers,  is  driven  by  a  dog  whose 
tail  is  engaged  in  clamp  F,  bolted  to  the  face  of  the  index 
wheel  B.  It  will  readily  be  seen  that  any  desired  spacing 
can  be  given  to  the  work  thus  mounted,  by  operating  the 
index  handle  in  the  same  way  as  in  the  milling  machine. 


HYDRAULIC  VALVE  OF  ENGLISH  DESIGN. 

A  catalogue  recently  received  from  an  English  firm.  Dew- 
hurst's  Engineering  Co.,  Ltd.,  of  ShefSeld,  describes  a  design 
of  hydraulic  valve  for  high  pressures  and  large  volumes  that 
is  ingenious  enough  to  warrant  some  attention.  A  cross 
section  of  the  valve  Is  shown  in  the  accompanying  line 
engraving.  In  the  case  shown,  there  are  two  valves  with  an 
inlet  at  A,  a  connection  at  D  for  the  hydraulic  cylinder  to  be 
operated,  and  an  outlet  at  E.  These  valves  are  operated  by 
handle  F,  connected  to  rock-shaft  O.  Throwing  F  in  one 
direction  opens  the  inlet  valve  at  A;  throwing  it  in  the  other 
allows  the  water  to  escape  from  D  through  outlet  at  E. 

The  valve  stems  H  are  raised  by  cam  surfaces  cut  in  the 
upper  side  of  rock-shaft  G.  The  stems  do  not  directly  open 
the  main  valves;  the  upper  end  of  a  stem  passes  through 
main  valve  L  in  a  hole  large  enough  to  allow  it  plenty  of 
clearance,  as  shown,  and  when  raised,  it  strikes  against  the 
bottom  of  pilot  valve  K,  which  it  lifts  against  the  pressure 
of  the  spring  above  it  and  against  the  pressure  of  the  water 
in  chamber  B.  Chamber  /}  is  filled  with  water  leaking  from 
Inlet  space  A,  past  the  easy  fit  of  the  piston  portion  of  valve 
L  between  them.  As  soon  as  E  is  raised,  the  pressure  in  B 
rapidly  drops  to  that  in  service  connection  D,  since  the  out- 
let through  the  center  of  the  main  valve  Is  much  larger  than 
the  area  through  which  the  leakage  escapes  from  A.     Under 


those  circumstances  there  is  an  unl)alanced  pressure  on  valve 
L  from  the  water  in  A,  which  forces  it  from  Its  seat  on  ring 
C.  This  unbalanced  pressure  is  obviously  due  to  the  fact 
that  the  piston  portion  of  main  valve  L  is  much  larger  in 
diameter  than  the  seat  on  which  it  rests  in  ring  V. 

In  closing,  the  reverse  of  this  action  takes  place.  Handle  F 
being  brought  back  to  its  central  position,  valve  stem  //,  and 
with  it  pilot  valve  K,  are  lowered  until  the  latter  reaches  Its 
seat  in  valve  L.  Connection  between  B  and  D  being  thus 
closed,  the  leakage  from  A  Into  B  allows  the  pressure  in  the 
latter  space  to  rise  until  it  balances  that  in  A  when  the  coil 
spring  has  sufflcient  pressure  to  force  valve  L  down  against 
Its  scat.  The  two  valves  are  identical  in  construction  and 
operation. 

This  construction  evidently  has  a  number  of  advantages. 
The  use  of  the  small  pilot  valve,  the  only  member  which  has 
to  be  lifted  against  the  full  pressure  of  the  water,  makes  the 
apparatus  more  easy  to  handle  than  would  be  the  case  if  the 
whole  main  valve  L  had  to  be  raised  from  its  seat  against 
the  full  pressure.  Another  thing  is  the  ease  of 
action  obtained,  without  the  excessive  use  of  lubri- 
cants in  the  water.  This  is  due  to  the  fact  that 
there  are  no  sliding  movements  to  be  effected 
through  packings  under  heavy  pressure;  the  valve 
stem  H  is  not  under  pressure  until  the  valve  is 
opened.  Another  item  is  the  absence  of  leather 
or  other  packings,  placed  where  it  is  difficult  or 
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A  HydrauUc  Valve  ^vhlch  is  controlled  by  the  Operation  of  a  KmaJl 
Pilot  Valve. 

impossible  lo  detect  leakage  past  them.  Packing  is  provided 
for  plug  N,  cap  M  and  valve  rod  H.  All  of  these,  it  will  be 
seen,  pack  against  the  atmosphere.  It  will  also  be  noted  that 
both  the  main  and  pilot  valves  can  be  easily  reground  without 
breaking  any  of  the  hydraulic  joints.  There  would  appear, 
also,  to  be  little  danger  of  shock  from  sudden  closing  of  the 
valves,  since  the  lowering  of  main  valve  L  to  its  seat  on  C  is 
effected  by  the  leakage  from  A  to  B,  which  can  be  made  as 
gradual  as  seems  advisable,  being  regulated  by  the  fit  of  L  in 
its  cylindrical  chamber  in  main  casting  O. 

*  *  * 
Once  in  a  while  we  find  the  idea  cropping  up  of  using  an 
Impeller  instead  of  a  propeller  for  driving  a  ship.  In  other 
words,  the  jet  propulsion  idea  is  one  that  inventors  seem  to 
still  worry  about.  The  jet  or  hydraulic  propulsion  has,  how- 
ever, been  tried  a  great  many  times  with  very  little  success. 
The  trouble  seems  to  be  the  low  efhciency  of  the  pump  or 
impeller,  the  combined  propulsive  efhciency  of  which  is  far 
below  that  of  the  screw  propeller.  The  constant  failures  of 
many  Inventions  seem  to  indicate  that  jet  propulsion,  like 
rotary  steam  engines,  belongs  to  a  class  that  are  more  inter- 
esting to  the  ingenious  Inventor  than  useful  to  the  practical 
shipbuilding  engineer. 
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THE  RECOGNITION  OP  ABILITY. 

From  an  interview  witli  President  Xash  of  tlie  Corn  Ex- 
cliange  Banlc  of  New  York,  "publislied  in  a  recent  Sunday- 
issue  of  tlie  New  York  Times,  we  quote  the  following: 

"Too  many  of  our  young  men  seem  to  lack  distinction, 
originality  of  thought — I  might  say  initiative.  In  a  word, 
they  do  not  think  for  themselves,  and  make  suggestions.  I 
know  how  it  is  here  in  the  bank.  We  have  a  number  of 
young  men  who  are  capable,  intelligent  fellows.  They  do 
their  work  in  a  satisfactory  way.  Yet  they  do  not  come  for- 
ward with  new  ideas.  That  is  the  thing  a  modern  business 
man  is  always  seeking  in  an  employe.  I  know  we  are  always 
glad  to  get  them.  We  may  not  follow  the  suggestions,  still 
the  Ideas  are  welcome." 

We  do  not  wish  to  put  ourselves  in  the  position  of  criticis- 
ing Mr.  Nash,  who  is  a  man  of  great  ability  and  strong  char- 
acter; but  it  is  not  going  too  far  to  say  that  the  sentiments 
he  expresses,  though  superficially  true,  are  radically  false,  as 
thousands  of  men  of  suppressed  ability  can  testify.  One 
would  think  from  the  banker's  language  that  men  in  author- 
ity are  always  eagerly  sensitive  to  the  slightest  sign  of  orig- 
inality in  the  ranks  of  their  subordinates.  In  reality  this  is 
so  only  In  exceptional  cases.  In  the  first  place,  the  com- 
manding officer  is  often  temperamentally  unfitted  to  recognize 
ability  in  a  subordinate.  It  is  one  of  the  rarest  qualities  of 
genius  to  be  able  to  do  this,  and  instead  of  seeking  new 
assistants,  most  captains  of  industry  have  to  be  content  with 
using,  to  the  limit  of  their  capacity,  the  men  whom  chance 
and  natural  aptitude  combined,  have  brought  to  responsible 
secondary  positions.  Besides  this,  even  though  the  leader 
may  have  this  power  of  recognizing  genius,  there  must  neces- 
sarily be  so  great  a  gulf  fixed  between  him  and  the  private 
that  it  is  only  by  some  stroke  of  good  fortune  that  the  latter 
ever  comes  in  contact  with  his  superior  at  all.  Even  though 
he  may  persistently  seek  that  contact,  he  has  still  to  pass  the 
high  and  wide  barrier  of  arrogance  and  petty  jealousy  erected 
by  secondary  officials. 

There  is  most  certainly  a  fortuitous  element  in  success. 
There  are  many  men  of  the  class  of  our  banker,  but  without 
his  unusual  ability  and  character,  who  have  been  carried  into 
power  and  place  by  the  swelling  tide  of  our  national  develop- 
ment, nothing  more  having  been  required  of  them  than  the 


ordinary  common  sense  and  application  daily  exhibited  by 
tens  of  thousands  of  their  less  fortunate  brothers.  Where, 
for  instance,  are  the  life  insurance  presidents  of  yesterday, 
whose  great  ability  (we  were  told)  was  the  cause  and  justi- 
fication of  the  enormous  salaries  they  received?  After  the 
storm  which  swept  these  men  from  their  lofty  positions,  down 
to  the  level  where  men  compete  with  one  another  on  the 
hard,  cold  terms  under  which  such  competition  rages  in  our 
times,  these  men  were  never  heard  of  more.  Their  places 
are  acceptably  filled  by  other  men  with  smaller  salaries,  and 
who  doubts  but  that  there  are  scores  yet  left  who  could  replace 
the  present  incumbents  if  they  should  step  from  their  posi- 
tions? 

This  fortuitous  element  in  success  is  one  of  the  most  dis- 
couraging things  the  young  man  has  to  face.  In  "Captain 
Stormfield's  Visit  to  Heaven"  Mark  Twain  causes  the  nar- 
rator to  discover  that  the  other  world  is  a  place  where  men 
are  rewarded  according  to  their  real  ability,  and  not  accord- 
ing to  their  earthly  reputations.  He  found,  for  instance,  that 
the  greatest  general  in  Heaven,  to  whom  Napoleon.  Caesar, 
and  Alexander  bow  in  humble  reverence,  was  an  East  Boston 
cobbler  who  lived  during  the  Revolutionary  War.  He  had 
in  him  a  military  genius  the  like  of  which  the  world  has 
never  seen.  He  tried  again  and  again  to  enlist  as  a  private, 
but  was  refused  each  time,  owing  to  the  fact  that  he  had  lost 
his  trigger  finger.  Most^  young  men  are  not  content  to  wait 
for  Heaven  to  have  their  abilities  recognized,  and  they  would 
chant  an  earthly  hymn  of  praise  to  the  wise  counselor  who 
would  give  definite,  positive,  practical  information  on  the 
question  of  the  successful  marketing  of  ability.  Let  us  have 
something  of  this  kind,  in  place  of  the  conventional  lament 
over  the  lack  of  originality  and  initiative  in  the  decadent 
generation  to  which  we  belong. 

*  *     * 

THE  WIVES  OP  OUR  READERS. 

It  may  seem  a  trifle  inquisitive,  but  we  must  admit  that 
we  are  vitally — because  pecuniarily — interested  in  the  wives 
of  our  subscribers.  As  nearly  as  we  can  figure  it  out.  a  large 
proportion  of  the  readers  of  Machixery  are  young  men. 
Along  about  twenty-two  years  of  age  or  thereabouts  the  nor- 
mal young  man  is  beginning  to  think  quite  seriously  of  the 
possibility  of  supporting  a  wife  In  the  style  to  which  she 
has  been  accustomed.  He  has  perhaps  had  difliculty  support- 
ing himself  on  the  salary  he  has  been  receiving,  and  the 
prospect  seems  almost  hopeless  for  two.  A  condition  of  this 
sort  is  a  powerful  spur  to  ambition,  and  M.4chtxery  and  other 
technical  papers,  as  well  as  scientific  text-books  and  the  cor- 
respondence courses,  all  play  their  part  in  assisting  the  des- 
perate youth  to  a  better  livelihood. 

In  too  many  cases  the  effort  is  a  spasmodic  one,  never 
repeated;  and  this  is  often  the  fault  of  the  wife.  There  are 
exceptional  men.  of  strong  enough  personality  to  sink  or 
swim  independent  of  the  influence  of  the  other  half  of  the 
family;  but  made  up  as  most  of  us  are,  the  need  for  courage 
and  ambition  in  the  wife  is  a  vital  one.  As  the  man  gets 
along  toward  middle  age  and  loses  the  exhilaration  of  high 
animal  spirits,  the  possibilit.v  of  progress  seems  to  be  depen- 
dent on  efforts  which  become  more  and  more  difiicult.  Take 
the  simple  matter  of  subscribing  to  Machinery,  for  instance. 
With  a  house  full  of  children  to  feed  and  clothe,  there  seems 
to  be  a  need  for  every  available  dollar  that  can  be  brought 
into  the  family,  and  the  few  luxuries  have  to  be  carefully 
planned  for.  Under  such  circumstances  we  can  imagine  the 
wife  saying  "Why  do  you  keep  spending  money  for  that  old 
Machixery?  Why  don't  you  get  something  we  can  both 
enjoy?"  And  thus  Machinery  and  the  machinist  alike  are 
foully  dealt  with. 

There  is  a  moral  to  this,  which  we  leave  those  of  our  read- 
ers who  are  contemplating  matrimony  to  discover. 

*  *     * 

The  man  who  is  worthy  of  being  a  leader  of  men  will  never 
complain  of  the  stupidity  of  his  helpers,  of  the  ingratitude  of 
mankind  nor  of  the  inappreciation  of  the  public.  These  things- 
are  all  a  part  of  the  great  game  of  life,  and  to  meet  them  and 
not  go  down  before  them  in  discouragement  and  defeat  is  the 
final  proof  of  power. — Elhert  Hnhdard. 
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HIGH-SPEED  STEEL  FOR  MILLING  CUTTERS. 

A  groat  many  opinions  have  lieen  cxprossiHl  In  the  tech- 
nical press  rogardiuK  tlio  vahio  ol'  nlgh-speetl  steels  for  mill- 
ing entters.  An  article  liy  Mr.  Uobert  Cirlmshaw  aiipeared  in 
February,  l'.)(>7,  MAC'in.M:uY,  in  wliicli  were  given  the  opinions 
of  several  tlerman  firms,  all  of  whom  pointed  out  that  high- 
speed steel  was  not  very  efficient  for  milling  cutters,  because 
the  cutting  speed  cannot  be  increased  In  the  same  projjor- 
tlon  as  on  lathe  tools.  The  difference  In  the  results  of  milling 
and  turning  Is  accounted  for  by  the  fact  that  high-speed  steel 
must  be  heated  to  a  certain  degree  by  the  cutting  operation 
in  order  to  most  effectively  perform  Its  work;  and  continuous 
heating  of  the  milling  cutter  teeth  is  impossible,  because  they 
are  in  contaet  with  the  worK  tor  only  a  part  of  each  revolu- 
tion, and  are  cooled  off  in  the  air  during  the  interval. 

While  this  reasoning  Is  undoubtedly  correct,  we  understand 
that  both  here  and  In  England  a  number  of  the  leading 
manufacturers,  who  are  users  of  milling  cutters,  find  that 
although  the  cutting  speed  can  be  only  slightly  increased,  so 
that  the  saving  in  time  does  not  in  itself  outweigh  the  in- 
creased expense  of  material  for  cutters  of  high-speed  steel, 
such  cutters  retain  their  cutting  edges  much  longer  than  those 
made  of  ordinary  tool  steel;  and  this  fact,  when  considering 
the  question  of  economy,  is  nearly  as  important  as  that  of 
high  cutting  speed. 

In  large  shops,  where  several  hundred  milling  cutters  are 
in  constant  use,  their  grinding  is  a  very  important  item  in  the 
expense  account,  and  as  high-speed  steel  cutters  have  to  be 
ground  less  frequently,  that  is  a  distinct  saving.  The  labor 
cost  in  the  making  of  milling  cutters  is  considerable,  in  many 
cases  so  great  that  the  cost  of  material  is  small  in  comparison; 
and  the  greater  the  labor  cost  the  more  important  it  is  to  use 
material  which  adds  to  the  cutter's  life.  The  greater  cost  of 
high-speed  steel  becomes  a  heavy  item  in  tools  where  the 
labor  cost  of  making  the  tool  Is  comparatively  small;  but 
in  the  case  of  a  formed  milling  cutter,  where  the  labor  cost 
is  large,  the  difference  in  the  total  cost  between  ordinary  car- 
bon steel   and   high-speed  steel   becomes   insignificant. 

*     *     * 

THE  GROWING  RESPONSIBILITY  OF 
"WORKMEN. 
Those  who  read  the  editorial  on  "The  Growing  Inefficiency 
of  Workmen"  in  the  December  Machinery,  will  understand 
that  we  are  net  satisfied  with  the  attitude  of  labor,  particu- 
larly in  the  larger  centers  of  population.  We  wish  It  were 
possible  to  find  words  to  set  forth  the  responsibilities  and 
possibilities  which  are  presented  to  the  men  in  this  country 
who  make  their  living  by  the  work  of  their  hands.  One 
often  gets  the  Impression,  after  listening  to  speeches  in 
meetings  of  manufacturers'  associations,  industrial  educational 
societies,  etc.,  that  it  is  the  duty  of  the  employer  and  edu- 
cator to  lead  the  American  workman  in  the  way  he  must  go, 
if  certain  "national  perils"  are  to  be  avoided. 

Despite  the  folly  often  displayed  by  individual  and  organ- 
ized labor,  we  believe  that  the  paternal  position  thus  taken 
by  Its  "superiors"  is  fundamentally  and  absolutely  false.  We 
believe  that  from  the  workingman  is  coming  in  the  present, 
and  is  to  come  In  the  future,  the  enthusiasm  and  intelligence 
which  are  to  solve  some  of  the  difficulties  which  now  seem  so 
thickly  to  beset  our  path.  He  may  listen  to  the  employer 
and  the  educator,  but  he  must  think  and  decide  for  himself. 
Clear  and  honest  thought  devoted  to  the  problems  with  which 
he  has  to  deal,  will  convince  the  workman  that  the  attitude 
taken  by  many  of  his  fellows  is  wrong.  As  a  beginning,  how 
would  it  do  to  meditate  on  the  matter  of  the  truth  or  falsity 
of  the  following  propositions: 

Intfflciency  and  loafing — ^in  other  words,  restriction  of  out- 
put— will  not  help  the  workman  as  an  individual  or  as  a 
class;    the  whole  effect  is  Injurious. 

Improved  machinery  and  processes  work  no  harm  to  labor 
as  a  class,  though  they  may  temporarily  injure  Individuals. 
Labor  has  profited  from  their  producing  power  In  the  past, 
and  should  profit  therefrom  even  more  in  the  future: 

These  proi)osltions  touch  but  one  side  of  the  problem,  and 
the  employers'  side  at  that — to  judge  from  surface  appear- 
ances.    But  they  do  not  trespass  on  debatable  ground,  ques- 


llonablo  as  they  may  appear.  A  clear  understanding  of  them 
is  essential  to  an  intelligent  search  for  the  still  unknown,  or 
at  least  unapjilied,  solution  of  llu!  pioblcm  of  the  proper  dis- 
tribution of  wealth. 

«     #     « 

FINE  FINISH  ON  MACHINERY. 

There  is  a  growing  t,eiiden<'y  to  leave  off  all  ornamental 
finish  on  manufactured  machinery.  The  reaction  from  the 
alsurd  practices  of  two  generations  ago  seems  to  gain  mo- 
mentum, and  perhaps  it  Is  time  to  call  a  halt  before  it  goes 
too  far.  To  illustrate,  take  past  and  present  locomotive  prac- 
tice. In  the  '50's  and  '60's  many  passenger  locomotives  were 
marvels  of  polished  brass,  walnut  cabinet  work,  bright  paint 
and  fancy  striping.  It  gradually  dawned  upon  railway  men 
that  though  high  finish  meant  no  greater  tractive  power  or 
higher  speed,  it  did  mean  higher  first  cost  and  continued  ex- 
pense to  keep  it  in  good  order,  and  then  came  the  change  to 
the  other  extreme.  But,  while  the  change  to  the  present  style 
of  severely  plain  finish  has  the  merit  of  lessened  first  cost 
and  economy  of  up-keep,  it  is  not  without  certain  disadvan- 
tages. Human  nature  is  unchanging  in  its  love  for  the 
bright,  and  shining;  It  is  a  trait  common  to  all.  We  admire 
the  beautiful,  and  the  beautiful  attracts  and  holds  attention 
when  the  plain  receives  scant  respect.  The  romance  of  the 
locomotive  has  largely  departed  with  the  coming  of  the 
severely  plain  styles,  and  with  it  has  gone  the  love  of  the 
engineer  for  his  engine.  The  practical  is  not  everything,  and 
it  is  quite  possible  that  the  large  economy  supposed  to  result 
from  plain  finish  is  more  imaginary  than  real. 

On  machine  tools  considerable  ornamental  effect  is  possible 
in  the  finish  of  working  surfaces.  Most  machine  builders 
believe  that  all  flat  working  surfaces,  such  as  cross-rails, 
planer  uprights,  V-ways,  etc.,  should  be  carefully  planed,  and 
afterwards  scraped  with  hand  tools,  to  surface-plates,  leaving 
the  surfaces  ornamented  in  approved  fancy  designs.  Now 
the  iconoclasts  argue  that  all  this  hand  work  is  waste  effort. 
They  aver  that  hand  scraping  does  not  improve  the  accuracy 
of  the  flat  surfaces  but  that  it  rather  has  the  contrary  effect, 
and  they  would  have  all  flat  working  surfaces  left  in  the 
condition  produced  by  the  planer.  We  are  not  prepared  to 
accept  the  proposed  reform  yet,  and  there  are  many  others 
of  like  mind. 

In  the  first  place,  we  believe  that  intelligent  and  careful 
scraping  does  improve  the  accuracy  of  most  planed  work.  It 
doubtless  is  possible  to  produce  planed  surfaces  that  cannot 
be  improved  in  accuracy  by  scraping,  but  that  is  not  the  gen- 
eral condition  of  planer  work  "by  a  long  shot."  In  the  second 
place,  scraping  changes  the  nature  of  the  surface  and  ma- 
terially improves  its  wearing  quality.  Scraping  both  smooths 
and  condenses  the  surfaces,  and  a  scraped  surface  is  not  so 
likely  to  scratch  and  cut  as  an  unscraped  surface.  The  un- 
scraped  surface  has  a  "fur"  of  minute  iron  particles  detached, 
but  still  clinging  to  the  solid  iron  underneath.  The  scraper 
cleans  this  dust  off,  leaving  a  clean,  hard  surface  ready  for 
immediate  use.  In  the  third  place,  the  effect  of  the  beautiful 
finish  on  the  buyer  and  user  should  be  considered.  We  would 
not  do  away  with  all  attractiveness,  and  a  handsome  machine 
tool  is  quite  as  desirable  as  a  handsome  suit  of  clothes.  We 
all  might  wear  burlap,  but  the  resulting  economy  would  be 
largely  imaginary.  The  average  man  would  lose  more  in 
efficiency  and  self-respect  than  he  could  gain  by  the  saving 
in  cost.  In  short,  the  utilitarian  is  not  all  of  life.  We  must 
have  Ideals,  and  love  for  ideals  is  a  sentiment  of  practical 
value  in  business  as  well  as  in  art. 

The  value  of  a  developed  water-power  is  stated  by  Charles  T. 
Main,  mill  engineer  and  architect,  of  Boston,  to  be  as  follows: 
"If  the  power  can  be  run  cheaper  than  steam,  the  value  is 
that  of  the  power,  plus  the  cost  of  plant,  less  depreciation. 
It  it  cannot  be  run  as  cheaply  as  sttam,  considering  its  cost, 
etc.,  the  value  of  the  power  itself  is  nothing,  but  the  value 
of  the  plant  is  such  a  sum  as  could  be  paid  for  it  new,  which 
would  bring  the  total  cost  of  running  down  to  the  cost  of 
steam  power,  less  depreciation.  That  is,  it  is  worth  just  what 
can  be  gotten  out  of  the  plant,  and  no  more." 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


An  unusual  power  contract  has  been  made  by  the  city  of 
New  York  with  the  New  York  Edison  Co.,  for  supplying  power 
for  the  operation  of  electric  pumps  for  the  new  emergency 
high-pressure  fire  mains.  A  penalty  of  $500  per  minute  is 
imposed  for  the  failure  of  the  electric  power  supply  within 
three  minutes  after  a  fire  alarm. 


In  the  December,  1907,  issue  of  Machinery,  we  mentioned 
that  the  German  Society  of  Engineers  had  discontinued  the 
work  on  its  Technolexion,  on  account  of  the  high  cost.  It  is 
stated  in  the  Times  Engineering  Supplement  that  the  society 
has  appealed  to  the  Prussian  Government  for  assistance  in 
finishing  the  work,  and  it  will  depend  upon  the  decision  of 
the  Minister  of  Education  whether  the  work  will  proceed 
or  not. 


At  a  meeting  of  the  Institution  of  Mechanical  Engineers, 
of  Great  Britain,  one  of  the  speakers  mentioned  tliat  the 
manager  of  an  automobile  factory  had  stated  to  him  that  by 
using  distilled  water  as  a  cooling  medium  and  cutting  lubri- 
cant, in  place  of  ordinary  water,  he  had  been  able  to  increase 
the  life  of  the  milling  cutters,  used  in  the  factory,  from  five 
to  ten  times.  Condensed  steam  from  the  steam  engine  would 
serve  the  same  purpose  as  distilled  water. 


The  production  of  denatured  alcohol  for  the  first  six  months 
of  1907,  under  the  new  law  covering  its  manufacture, 
amounted  to  1,774,272  gallons.  The  supplemental  new  alcohol 
law  will,  it  is  estimated,  lead  to  a  production  of  4,000,000 
gallons  for  the  calendar  year.  The  operation  of  the  law  has 
already  reduced  the  cost  of  wood  alcohol  from  prices  varying 
between  60  and  75  cents  to  30  cents  a  gallon,  a  fact  which 
amply  indicates  that  a  fairly  efficient  monopoly  has  been 
established  in  the  wood  alcohol  business. 


Vice-Consul-General  Paul  H.  Cram,  of  Marseilles,  France,  in 
a  report  to  the  Department  of  Commerce  and  Labor,  calls 
the  attention  of  American'  manufacturers  to  the  fact  that  it 
is  of  very  little  use  to  distribute  catalogues,  printed  in  the 
English  language,  in  France,  and  also  to  the  fact  that  circular 
matter  or  letters  should  state  dimensions  and  weights  in  the 
metric  system,  and  prices  of  goods,  delivered  in  France.  Let- 
ters to  France  should  also  preferably  be  written  in  French. 


New  records  in  wireless  telegraphy  are  constantly  being 
established.  A  despatch  from  Berlin  states  that  the  Wireless 
Spark  Telegraph  Co.  has  transmitted  a  message  between  its 
station  near  Berlin  and  the  Hamburg-American  liner,  Cajie 
Blanco,  off  Teneriffe,  a  distance  of  2,290  miles.  Wireless  com- 
munication has  been  established  between  the  coast  of  Morocco 
and  Paris,  France,  the  Eiffel  tower  station  communicating 
with  war  ships  on  the  coast  of  Northern  Africa,  a  distance 
of  nearly  1,200  miles. 


Experiments  have  been  carried  on  for  several  years  at  the 
Oerlikon  Machine  Works,  in  Switzerland,  with  electrical  trains 
for  the  purpose  of  ascertaining  the  best  methods  of  electrically 
operating  main  line  railroads  with  heavy  traffic.  The  experi- 
ments are  now  closed,  and,  according  to  the  Railroad  Gazette, 
the  system  adopted  is  single-phase  alternating  current  of 
15,000  volts,  with  15  periods  per  second,  using  overhead  con- 
ductors. The  experiments  are  said  to  have  determined  that 
there  is  no  danger  in  employing  high  voltage,  provided  proper 
precautions  are  taken.    The  question  is:   "What  are  they?" 


In  the  discussion  of  one  of  the  papers  presented  before  the 
December  meeting  of  the  American  Society  of  Mechanical 
Engineers,  it  was  stated  that  the  limit  of  superheating  desir- 
able for  Corliss  engines  is  500  degrees  F.  If  the  steam  is 
used  at  a  higher  temperature,  the  valves  warp  and  bind,  due 
to  their  unsymmetrical  form,  and  in  some  cases,  cylinders 
have  been  known  to  change  their  shape  sufficiently  to  cause 


difficulties.  In  engines  fitted  with  ordinary  slide  valves,  no 
difficulty  is  experienced,  except  with  lubrication,  but  this  has, 
in  some  cases,  been  overcome  by  direct  oil  connections  to  the 
valve  seats. 


It  is  stated  that,  at  the  present  time,  there  is  a  large 
demand  for  machinery  in  China.  The  imports  of  machinery 
are  constantly  increasing,  being,  in  1906,  nearly  three  times 
as  high  as  the  average  for  the  previous  five  years.  Great  Bri- 
tain supplies  the  greatest  amount  of  the  demand.  Germany,  the 
United  States,  and  Belgium  coming  next,  in  order.  Indus- 
trial undertakings  are,  at  the  present  time,  favored  to  a 
great  extent  by  the  Chinese,  and  there  is  undoubtedly  an 
opportunity  for  firms  who  are  able  to  supply  considerable 
quantities  of  the  machinery  demanded. 


A  short  description  is  given  in  the  Practical  Engineer  of  a 
number  of  "rail-less  tramways"  now  in  operation  in  different 
parts  of  Germany,  for  the  conveyance  of  both  passengers  and 
goods.  The  cars  consist  of  dirigible  vehicles,  propelled  by 
electric  motors,  which  receive  their  current  from  an  overhead 
conductor,  supported  on  trolley  poles.  The  cars  have  sufficient 
freedom  of  movement  to  enable  them  to  turn  aside  about  12 
feet  in  either  direction  from  their  wires.  When  two  cars, 
traveling  in  opposite  directions,  meet,  the  contact  rods  of  one 
are  removed  from  the  wires,  and  replaced  when  the  other 
car  has  passed  by.  The  first  tramway  on  this  system  was 
constructed  in  Saxony,  in  1901. 


It  is  stated  in  The  Times  (London)  that  the  Danish  Gov- 
ernment is  considering  a  project  to  construct  a  railway  tun- 
nel under  the  Great  Belt.  The  total  length  of  this  tunnel 
would  be  about  17  miles,  of  which  12  miles  would  be  under 
the  sea.  The  estimate  of  the  cost  is  put  at  slightly  more 
than  $7,000,000.  At  the  present  time,  there  is  a  train  ferry 
service  across  the  Belt,  but  it  is  often  handicapped  by  bad 
weather,  and  it  is  calculated  that  the  tunnel  service  would 
be  profitable,  even  if  the  cost  were  considerably  more  than 
the  estimate  given.  Test  borings  have  shown  that  the  con- 
dition of  the  materials  in  which  the  tunneling  work  would 
have  to  be  carried  out  is  favorable  tor  the  work. 


It  is  mentioned  in  the  Mechanical  World  that  an  English 
firm  has  lately  been  experimenting  with  the  object  of  produc- 
ing a  file  w'hich  will  do  more  work  and  last  longer  than  files 
made  from  ordinary  tool  steel.  The  outcome  of  these  experi- 
ments is  a  new  special  chrome-steel  file.  These  files  have 
recently  been  tested  at  Sheffield,  with  excellent  results.  The 
total  number  of  strokes  made  with  the  file  tested  was  270.000, 
the  strokes  per  minute  being  51,  and  the  number  of  hours 
88%.  The  amount  of  filings  removed  during  this  time  was 
IOV2  pounds.  The  makers,  W.  Atkins  &  Co.,  Ltd.,  Sheffield, 
England,  claim  that  this  is  far  in  excess  of  any  result  known 
at  the  present  time,  and  that  it  represents  a  marked  advance 
in  the  cutting  power  and  ability  of  files. 


The  German  navy  has  ordered  one  of  its  ships  to  be  fitted 
with  an  electric  propulsion  system  of  the  Siemens-Schuchardt 
type.  According  to  this  system,  the  power  generated  in  the 
engines — in  this  case  steam  turbines — is  converted  into  elec- 
tric energy,  and  part  of  it  is  stored  in  accumulators  and 
is  utilized  as  occasion  may  require.  It  is  not  stated  what  ad- 
vantages are  expected  to  be  derived  by  this  system,  excepting, 
possibly,  greater  flexibility  of  the  power.  The  steam  turbine 
alone,  of  course,  drives  the  propellers  at  too  high  speed  for 
economical  working,  whereas  if  the  steam  turbine  is  used  at 
a  high  speed  of  revolution,  and  corresponding  high  efficiency, 
and  electric  power  transmission,  with  low  rotating  speed  of 
the  propellers,  is  employed,  greater  economy  is  obtained. 
The  propellers  can  be  controlled  directly  from  the  bridge  by 
(his  method,  which,  of  course,  would  be  a  decided  advantage. 
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As  n  rt'siilt  of  ii  two  years'  trial  of  a  foiii-cyliiKk'r,  lialaiiccil. 
simple  locoinollve,  on  ttio  London  and  South  Wfstcrn  Hall- 
way of  England,  says  tlio  Railway  and  Enyinecriny  licvictv,  a 
number  of  tin-wheel  locomotives  of  this  type  have  been 
designed  and  built  by  the  railway,  and  put  Into  service  as 
a  standard  for  heavy  passenger  service.  The  boilers  of  these 
locomotives  have  a  tube  heating  surface  of  2,210  square  feet, 
a  firebox  heating  surface  of  IGO  square  feet,  and  357  square 
fret  of  additional  firebox  heating  surface,  secured  from  cross 
water-tubes.  The  grate  area  Is  31.5  square  feet.  No  Injectors 
are  used,  these  being  replaced  by  two  duiilex  feed-pumps,  and 
the  feed-water  Is  heated  by  the  exhaust  steam  frotii  the  pumps. 
All  the  cylinders  are  IGV-j  x  2G  Inches,  the  exterior  being 
coupled  to  the  middle  drivers,  and  the  Interior  to  the  forward 
drivers.  The  exterior  valve  motion  Is  Walschaerts'  and  the 
Interior,  Stephenson's,  both  handled  together  by  a  steam-hy- 
draulic device.  All  the  cylinders  exhaust  through  one  pipe. 
The  drivers  are  72  Inches  in  diameter,  and  the  engines  weigh 
52  tons  on  the  drivers,  and  75  tons  complete. 


The  passage  of  the  free  alcohol  bill  by  Congress  last 
year  did  not  carry  with  it  such  enormous  immediate 
changes  in  its  use  in  the  industries  as  was  predicted,  nor  did 
the  price  of  denatured  alcohol  fall  to  anything  like  the  fig- 
ures intimated.  There  are,  however,  strong  indications  that 
alcohol  finally  will  become  cheap  enough  to  enter  into  active 
competition  with  gasoline  and  kerosene  for  a  variety  of  power 
purposes.  It  has  been  shown  by  a  congressional  committee 
investigating  the  matter  that  the  total  cost  of  producing  a 
gallon  of  90  per  cent  alcohol  at  a  large  distillery  in  Peoria, 
111.,  Is  18.4  cents.  This,  however,  was  when  producing  alcohol 
directly  from  corn.  A  far  cheaper  price  may  be  reached  by 
producing  alcohol  from  potatoes,  or  even  from  the  stalks  of 
corn  and  corn  cobs.  In  Cuba  alcohol  is  now  made  from  a 
cheap  grade  of  molasses,  which  ordinarily  is  a  waste  product, 
at  a  cost  of  10  cents  a  gallon,  and  there  is  no  good  reason 
why  we  may  not  ultimately  expect  the  same  low  level  of 
price  to  be  reached  in  the  United  States.  If  the  price  were 
right,  alcohol  would,  for  many  reasons,  be  far  preferable  to 
any  of  the  common  liquid  fuels  for  power  purposes. 


In  an  article  in  the  L'Electricien,  a  system  of  winding  mag- 
net coils,  using  bare  wire,  is  described.  The  reason  for  the 
possibility  of  using  bare  wire  in  winding  is  that  when  two 
adjacent  turns  of  the  wire  come  In  contact,  they  only  make  a 
line  contact,  and  the  resistance  of  this  contact  will  be  so 
great  compared  with  the  resistance  of  one  turn  of  wire,  that 
the  current  will  flow  through  the  wire  rather  than  across  the 
contact.  If  then  the  coil  consists  of  but  one  single  layer  of 
wire,  it  is  not  necessary  to  insulate  this  wire,  as  the  resist- 
ance of  the  contact  will  be  sufficient  to  prevent  short  circuit. 
Of  course,  this  does  not  apply  to  the  second  layer  of  wire, 
since  the  latter  will  come  in  contact  with  the  layer  below, 
and  the  resistance  of  the  contact  will  be  small  compared  with 
the  total  resistance  of  the  intervening  turns  of  wire.  Con- 
secutive layers,  of  course,  have  to  be  insulated  from  one 
another.  The  system  is  evidently  limited  by  the  diameter  of 
the  coil  of  the  wire.  If  the  diameter  of  the  coil  is  large,  and 
the  wire  is  small,  the  current  may  pass  across  from  turn  to 
turn  easier  than  by  passing  around  the  coil.  Therefore  the 
system  is  suitable  for  large  coils  only  in  cases  when  these 
are  wound  with  fairly  large  wire.  It  (is  claimed  that  magnet 
coils  wound  in  this  way  have  proved  satisfactory. 


The  automobile  situation  abroad  seems.  In  some  respects, 
not  to  be  any  more  promising  than  that  in  the  United  States. 
The  stocks  of  some  of  the  French  automobile  companies  have 
declined  heavily,  and  although  the  year  just  closed  has  been 
one  of  greater  sales  and  greater  activity  than  in  any  of  the 
previous  years  In  the  automobile  industry,  the  future  is  not 
promising.  One  German  automobile  firm  has  issued  a  state- 
ment, in  which  it  is  claimed  that  a  great  deal  too  much  has 
been  spent  by  automobile  manufacturers  on  exhibitions  of  all 
kinds,  and  that  it  would  remove  a  great  burden  if  the  manu- 
facturers would  tree  themselves  from  exces.slve  demands  made 
upon  them  in  this  direction.  The  German  automobile  manu- 
facturers at  their  annual  meeting,  voted  not  to  take  part  in 


any  (iciiiiaii  uuloniobile  show  before  Seplcmbor  1,  1909,  This 
tendency  undoubtedly  Is  one  which  must  be  considered  as 
Indicating  a  now  and  healthy  development  of  the  automobile 
trade.  The  automobile  shows  have  been  largely  devoted  to 
exhibiting  luxurious  cars,  for  pleasure  purposes,  the  commer- 
cial vehicles  having  been  almost  totally  neglected.  There  are 
strong  Indications  In  Europe,  as  well  as  in  the  United  States, 
that  this  condition  will  cease,  and  the  tendency  toward  that 
firmer  basis  on  which  the  Industry  will  be  placed  when  atten- 
tion is  given  to  vehicles  that  will  bo  actually  useful,  is  the 
most  hopeful  sign  of  the  present  time. 


Should  aerial  flight  ever  become  an  accomplished  fact  so 
far  as  humanity  In  general  Is  concerned,  the  exhibit  of  Mr. 
Henry  Farman  In  Paris,  January  13,  will  become  of  consid- 
erable historical  interest.  Mr.  Farman  sailed  nearly  one  mile 
in  a  circle  with  an  aeroplane  flying  machine  heavier  than 
air,  and  won  the  Deulsch-Archdeacon  prize  of  $10,000.  The 
flight  was  made  at  a  height  of  25  feet  from  the  ground,  and 
the  speed  averaged  34  miles  per  hour.  The  machine  in  plan 
is  somewhat  like  that  of  a  bird,  the  two  wings  being  dupli- 
cated by  two  aeroplanes,  one  above  the  other  on  each  side, 
with  a  third  double  aeroplane  trailing  behind  to  form  the 
tail.  The  propulsion  is  effected  by  a  propeller  driven  by  a 
50  H.P.  gasoline  engine  of  e.xlraordinary  power  in  proportion 
to  its  weight,  which  is  approximately  only  175  pounds.  To 
enable  the  machine  to  rise  from  the  ground,  it  is  necessary 
that  it  be  mounted  on  wheels  so  as  to  gain  suflicient  speed  to 
balance  its  weight  on  the  air  before  rising  from  the  earth. 
These  wheels  are  of  very  light  construction,  similar  to  those 
used  on  bicycles.  The  successful  trial  demonstrated  that  it 
is  possible  to  build  machines  heavier  than  air  which  can 
raise  themselves  from  the  earth  and  sail  in  any  direction, 
under  favorable  atmospheric  conditions.  For  brief  review  of 
recent  dirigible  balloon  exploits,  see  Machinery,  January, 
1908,  page  281,  Engineering  edition. 


The  results  obtained  from  some  interesting  experiments 
undertaken  to  ascertain  the  bursting  strength  of  malleable 
iron  pipe  fittings,  were  published  in  Power  some  time  ago. 
These  experiments  were  undertaken  by  the  Pittsburg  Valve  and 
Fittings  Co.,  and  the  tests  were  made  on  4-inch  standard 
threaded  malleable  iron  tees,  both  black  and  galvanized.  The 
metal  of  all  the  fittings  was  %  inch  thick  on  the  body  portion. 
It  was  found  that  the  average  bursting  pressure  for  the  black 
fittings  was  2,900  pounds  per  square  inch,  and  for  the  gal- 
vanized fitting,  2,833  pounds  per  square  inch.  The  working 
pressure  recommended  by  the  manufacturers  for  these  fittings 
is  150  pounds,  giving  thus  a  factor  of  safety  of  about  19. 
One  of  the  interesting  facts  proved  by  these  experiments  Is 
that  the  galvanized  fittings  can  stand  practically  the  same 
pressures  as  the  black,  which  is  contrary  to  the  expressed 
belief  of  many  users  of  malleable  fittings,  who  have  been 
very  positive  in  their  statements  that  galvanizing  greatly 
weakened  the  strength  of  the  pipe,  because  the  dipping  of  the 
fitting  in  a  bath  of  molten  zinc,  and  then  suddenly  cooling  it 
by  immersing  in  cold  water,  would  have  a  tendency  to  bring 
the  castings  back  to  the  unannealed  state,  making  them  hard 
and  brittle.  That  this  theory  is  not  correct  is  conclusively 
shown  by  these  tests.  As  compared  with  experiments  under- 
taken with  cast  iron  tees,  the  strength  of  the  malleable  fittings 
is  more  than  50  per  cent  greater  than  that  of  cast  iron  fit- 
tings. In  most  cases  the  malleable  fittings  developed  leakage 
through  minute  "pin  holes  "  at  pressures  ranging  from  1,000 
to  2.500  pounds.  In  no  instance  were  these  pin  holes  visible 
below  a  pressure  of  1.000  pounds  with  the  black  fittings,  or 
below  2,000  pounds  with  the  galvanized  fittings,  while  two  of 
the  galvanized  fittings  sustained  a  pressure  of  2,500  pounds 
before  pin  holes  developed.  It  is  therefore  evident  that  gal- 
vanizing is  very  effective  in  closing  small  imperfections  or 
pin  holes  in  the  malleable  iron. 


ELECTRIFICATION  OF  THE  SWEDISH  STATE  RAILWAYS. 
More  detailed  Information  re.garding  the  electrification  of 
the  Swedish  State  Railways  has  now  been  published.  As  will 
be  remembered,  we  have  several  times  referred  to  the  plans 
for  the  electrification  of  the  Swedish   State  Railways,   which 


456 


MACHINEKY. 


March,  1908. 


proposition  lias  been  given  thorough  consideration  by  the 
Swedish  government,  particularly  because  of  the  abundance 
of  water  power  available  in  the  country,  and  because  of  the 
fact  that  coal  must  be  Imported  at  high  cost.  For  some  time 
past  the  government  railway  administration  has  carried  on 
various  experiments  with  electric  power  on  a  part  of  the  State 
Railways,  outside  of  Stockholm,  and  the  estimates  for  the 
cost  of  power  of  installations  necessary  have  been  founded  on 
the  results  of  these  experiments.  The  length  of  the  railways 
which  would  ultimately  be  electrified  is  about  1,300  miles,  the 
total  length  of  track,  Including  double  ti-ack  and  sidings,  being 
somewhat  more  than  1,800  'miles.  Five  water  falls  of  great 
capacity,  located  at  various  parts  of  the  country,  will  give 
the  required  power.  Power  transmissions  will  conduct  elec- 
tric current  of  50,000  volts,  which  will  be  transformed  to 
15,000-volt  current  in  the  contact  conductors.  The  transform- 
ers will  be  located  about  30  miles  apart.  The  total  cost  for 
conductors  and  transformers  is  estimated  to  be  nearly  ?10,000,- 
000,  and  for  the  power  stations,  about  $6,500,000,  to  which 
would  be  added  $400,000  for  special  buildings  required.  The 
estimates  show  that  at  the  present  time,  the  saving  of  elec- 
trification over  steam  traction  would  amount  to  $120,000  a 
year,  but  when  the  traffic  increased  about  60  per  cent,  as  it 
is  estimated  that  the  traffic  will  by  1920,  the  saving  would 
amount  to  about  $400,000  a  year.     The  estimates  have  been 


Fig.  1.    tTniversal  Table  for  Machine  Tools. 

carried  out  carefully  into  details,  and  it  is  believed  that  this 
is  the  most  thorough  scheme  for  the  electrification  of  railways 
that  has  ever  been  worked  out  anywhere.  A  complete  official 
report  regarding  all  the  experiments  which  have  been  carried 
out  by  the  Swedish  Government  Railways,  and  the  results 
obtained,  is  to  be  expected  in  the  near  future. 

That  these  plans  are  not  merely  to  be  made  on  paper,  but 
are  intended  to  be  actually  carried  out,  is  indicated  by  the 
fact  that  the  Swedish  Government,  at  the  present  time,  is 
building  its  first  large  power  station  which  ultimately  will 
be  capable  of  developing  100,000  horse-power,  and  has  possi- 
bilities for  being  increased  to  180,000  horse-power  through  the 
purchase  of  some  additional  water  rights.  This  power  sta- 
tion  will   not   be   completed   to   this   enormous   extent  all   at 


once,  but,  at  the  present  time,  tour  generators,  to  be  driven 
by  water  turbines,  have  been  ordered  from  the  General  Swed- 
ish Electric  Co.,  in  Vasteras,  Sweden.  These  generators  will 
be  the  largest  that  have  so  far  been  made  in  Europe.  They 
will  be  made  of  the  horizontal  type,  and  will  have  an  outside 
diameter  of  27  feet.  Each  will  generate  10,000  horse-power, 
normally,  the  maximum  load  being  12,500  horse-power. 


UNIVERSAL  TABLE  FOR  MACHINE  TOOLS. 
Zeitschrift  des  Vereines  deutscher  Ingenieure. 
The  accompanying  half-tones.  Figs.  1  and  2,  and  the  line  cut 
Fig.    3,    show    the    design    and    application    of    a    universal 
table,  the  principles  of  which  may  be  applied  to  many  differ- 
ent  classes   of   machine  tools.     It   is   primarily   intended   for 
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Fig.  2.    Type  of  Universal  Table  used  for  SmaU  Work. 

pieces  of  work  which  have  to  be  held  in  several  different 
positions  in  drilling  machines,  or  in  special  milling  machines, 
permitting,  as  shown  in  the  cut,  the  turning  of  the  piece 
being  worked  upon  to  almost  any  position.  The  usefulness  of 
the  device  in  the  radial  drill  press  is  most  apparent  from 
Fig.  1.  The  device  may  be  mounted  in  different  ways.  In 
Fig.  3.  for  instance,  it  is  mounted  on  two  brackets,  which  are 
bolted  to  the  side  of  the  removable  square  table  usually  fur- 
nished with  radial  drill  presses.  These  two  brackets  are 
provided  with  T-slots  \f>  which  the  device  is  clamped.  This 
permits  the  device  to  be  moved  in  and  out  along  the  ways 
on  the  brackets. 

The  device  itself  consists  of  a  rotating  arbor  having  trun- 
nions mounted  in  bearings  immediately  over  the  brackets. 
By  means  of  a  hand-wheel,  and  a  worm  and  worm-gear  con- 
nection, the  device  can  be  turned  to  any  position  around  the 
axis  of  the  arbor.  The  table  to  which  the  work  is  clamped. 
is  mounted  at  the  center  of  this  arbor,  and  can  be  swung 
around  its  own  axis.  The  combination  of  this  swivelling 
table  and  the  rotating  arbor  make,  of  course,  a  perfectly  uni- 
versal device.  The  table,  as  well  as  the  rotating  arbor,  is 
provided  with  suitable  means  for  clamping,  as  will  be  seen 
in  Fig.  3,  There  is  one  table  provided  for  each  side  of  the 
arbor,  thus  permitting  work  to  be  clamped  on  both  sides. 
The  half-tone.  Fig.  1,  shows  the  usefulness  of  this  arrange- 
ment.    The  design  of  the  device,  as  shown  in   Fig.  1.  is  not 
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exactly  (lic'same  as  that  filiown  lu  llir  liiii'  eut,  I'^lg.  :i,  but 
Itu'  iirlnclplcs  apiillod  art'  exactly  Iho  same.  In  tho  liall'-toiio, 
howovt'i'.  the  tables  ate  square,  and  are  also  capalilo  of  a 
longitudinal  movement.  In  the  cuts  shown,  two  gas  engine 
<\vlinders,  east  Integrally  with  their  frames,  are  bolted  to  tho 
tables.  The  halftone,  Fig.  2,  shows  the  same  kind  of  a 
device,  but  of  the  type  used  for  small  work.  In  this  case, 
the  whole  device  Is  clamped  to  the  side  of  the  drill  press 
table,   and  a  case   of  angular  drilling  is  shown.     Wo   under- 
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Flgf.  3.    Plan  and  Elevations  of  the  Universal  Table. 

:stand  that  this  device  is,  at  the  present  time,  used  with  great 
success  in  the  works  of  Gasmotorenfabrik  Deutz.  of  Koln- 
Deutz,  Germany. 


NOTES  ON  THE  MANUFACTURE  AND  UP-KEEP  OF 
MILLING  CUTTERS. 

H.  T.  Ashton,  before  the  Britinh  Instttiilion  of  Mechanical 
Engineers. 

Although  the  system  of  manufacture  of  milling  cutters, 
■detailed  below,  is  suitable  for  general  applicatiofi,  it  has  been 
developed  more  particularly  to  meet  the  difficulties  of  extend- 
ing the  use  of  high-speed  steel  to  milling  cutters  of  compli- 
cated shape.  It  is  believed  that  these  difficulties  have  been 
commonly   met  with,   and   that,   owing   to   them,   the   general 
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introduction  of  high-speed  steels  of  the  Taylor-White  class 
has,  so  far,  generally  proved  of  less  value  for  milling  cutters 
than  for  any  other  form  of  cutting  tool  used  In  the  shop. 

Perhaps  the  advantages  to  be  obtained  by  the  use  of  high- 
speed steel ;  for  such  cutters  are  also  not  so  obvious  as  they 
-are  for  the  heavy  latho  or  planer  tools,  where  the  almost  red- 


hot  chilis.  Iliat  tlicy  can  be  made  to  prodiici',  aiiptal  to  Iho 
least  observant  onlooker.  When,  however.  It  is  considered 
tliat  this  class  of  steel  not  only  has  the  property  of  keeping  a 
cutting  edge  for  a  reasonable  time,  when  taking  very  heavy 
cuts  at  a  previously  unattainable  speed,  but  also  keeps  its 
cutting  edge  when  used  with  a  moderate  cut  and  speed  for  a 
far  longer  iieriod  than  was  previously  obtainable,  its  advan- 
tages, if  applicable  to  complicated  milling  cutters,  are  clearly 
just  as  great  as  for  the  simpler  tools  taking  the  heavy  cuts. 
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For,  although  the  nature  of  the  work  upon  which  the  cut  is 
taken  and  the  finish  required  from  the  cut  may  not  allow,  in 
the  case  of  the  milling  cutter,  any  great  increase  of  speed  or 
feed  by  the  use  of  high-speed  steel,  and  consequently  little 
direct  saving  upon  the  time  occupied  in  doing  the  work,  as  in 
the  cases  of  the  other  classes  of  tools,  yet  an  equally  impor- 
tant saving  is  effected  in  the  cost  of  supply  of  the  tools  them- 
selves. The  milling  cutter  is  the  most  expensive  of  all  the 
tools  used  in  cutting  metals.  In  the  simplest  milling  cutter, 
the  cost  of  workmanship  so  largely  exceeds  the  cost  of  mate- 
rial that  a  moderate  increase  of  life  obtained  by  improvemen's 
in  the  raw  material  far  outweighs  a  considerable  increase  in 


Fig.  2.    Plan  and  Section  of  Hardening  Furnace. 

its  original  cost,  provided  that  there  is  sufficient  work  in  sight 
for  the  cutter  to  insure  its  being  fully  employed  for  its  maxi- 
mum possible  life.  Perhaps  it  is  this  ruling  condition  which 
has  led  to  somewhat  less  attention  being  paid  to  the  applica- 
tion of  these  steels  to  milling  cutters  in  general  machine  shop 
practice  than  to  other  cutting  tools.  For  in  ordinary  shops, 
with  the  exception  of  a  few  simple  cutters  generally  useful 
for  roughing  out  or  for  finishing  simple  profiles  likely  to 
recur,  it  has  perhaps  generally  been  more  economical  to  make 
the  cutters  from  ordinary  qualities  of  tool  steel,  or  even  in 
some  cases  from  specially  case-hardened  mild  steel;  hence  the 
preparation  of  an  elaborate  milling  cutter  from  high-speed 
steel  has  not  received  quite  the  same  general  attention  as  the 
preparation  of  other  cutting  tools  of  maximum  endurance. 

The  case,  however.  Is  different  in  a  number  of  shops  where 
the  interchangeable  parts  of  many  classes  of  apparatus  and 
fittings  depend  very  largely  upon  the  use  of  formed  milling 
cutters,  and  where  the  accuracy  of  ihe  work  so  produced  is 
directly  dependent  upon  the  accuracy  with  which  the  form  of 
the  cutter  can  be  maintained  for  a  prolonged  period.  It  Is 
decirable  also  that  the  cutters  should  have  as  long  a  life  as 
possible  in  actual  service,  in  order  to  liiinimize  the  first  cost 
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and  up-keep,  and  also  to  keep  the  output  of  the  machines  as 
continuous  as  possible,  by  reason  of  freedom  from  delays  in 
changing  the  cutters.    These  points  depend  chiefly  upon; 

1.  The  quality  of  steel  from  which  they  are  made. 

2.  The  method  of  hardening  adopted. 

3.  The  care  and  accuracy  with  which  the  new  cutters  are 
made. 

4.  The  facility  and  correctness  with  which  the  cutters  can 
be  ground  when  they  have  become  dull  or  lost  their  accuracy. 

The  Steel  Used. 

There  is,  of  course,  nothing  to  compare  with  the  recently 
developed  high-speed  steels  as  a  material  for  cutters  which 
are  required  to  work  at  a  high  cutting  speed  and  have  the 
maximum  possible  life;  and  no  difficulty  is  now  experienced 
in  obtaining  work  with  a  sufficiently  satisfactory  finish,  pro- 
vided care  is  exercised  in  the  grinding  and  finish  of  the  cut- 
ters, in  the  manner  which  will  be  described,  and  also  if  the 
cutting  speeds  and  feeds  are  suitably  arranged.  Any  of  the 
best-known  makes  of  this  class  of  steel  can  be  used  in  con- 
junction with  the  system  to  be  described. 

The  steel  is  annealed  by  packing  in  spent  powdered  charcoal 
and  steel  turnings  in  cast  iron  pans  with  covers  which  are 
luted  down.     These  are  placed  in  the  annealing  furnace  the 


the  necessary  hardening  temperature,  the  time  taken  varying 
with  the  weight  of  metal  to  be  heated.  The  hardening  tem- 
perature varies  somewhat  according  to  the  class  of  steel 
being  used,  but  may  be  said  to  be  between  2,000  degrees  F. 
and  2,100  degrees  F.  The  exact  temperature,  necessary  for 
satisfactorily  hardening  any  particular  class  of  steel  is  previ- 
ously determined  in  the  laboratory  by  exact  experiments,  and 
the  temperatures  obtained  in  the  furnace  are  checked  by  means 
of  a  Fery  radiation  pyrometer — also  shown  in  Fig.  3.  This 
pyrometer  is  itself  tested  against  a  standardized  Callendar 
pyrometer,  and  has  so  far  given  extremely  reliable  results. 

The  cutters,  when  sufficiently  heated,  are  quickly  removed 
from  the  charcoal  in  which  they  have  been  packed,  and  are  at 
once  placed  upon  the  hardening  table  shown  in  Fig.  4.  This 
table  is  of  a  type  frequently  used  in  workshops  for  heating 
tools  by  gas,  but  when  used  for  hardening  cutters,  air  only  is 
supplied  through  the  two  nozzles.  These  can  be  moved,  as 
required,  about  vertical  pivots,  so  as  to  cause  the  air  blast  to 
impinge  upon  the  periphery  of  the  cutters  at  any  required 
points  and  simultaneously  upon  the  vanes  of  the  spindle  upon 
which  the  cutter  is  placed,  causing  the  whole  arrangement  to 
rotate  and  thus  equalizing  the  cooling  and  hardening  effect. 
The  air   delivered  upon  the  cutter   is   drawn   from   a  culvert 


Fig.  3.    GenerBl  View  of  Hardening  Furnace. 


Fig,  4,    Method  of  Hardening  by  Air  Blast. 


Fig.  5.    Milling  Teeth  of  Formed  Cutters. 

first  thing  in  the  morning,  and  are  gradually  heated  up  to 
1,300  or  1,400  degrees  F.;  this  heat  is  usually  reached  by 
1  o'clock  and  is  maintained  until  about  5  o'clock,  when  the 
dampers  are  closed  and  the  furnace  is  allowed  to  cool  gradu- 
ally for  forty-eight  hours.  It  is  found  that  some  makes  of 
high-speed  steel  are  satisfactorily  annealed  by  the  makers, 
but  it  is  not  the  universal  practice.  Annealing  in  this  manner 
is  found  to  give  thoroughly  satisfactory  results. 

Method  of  Hardening. 

The  furnace  used  for  hardening  cutters  is  shown  in  Figs. 
1,  2,  and  3,  and  it  has  been  found  specially  adapted  for  obtain- 
ing a  soaking  heat,  together'with  the  high  temperature  neces- 
sary in  treating  this  class  of  steel,  and  freedom  from  oxida- 
tion. The  furnace  is  coke  fired,  and  has  a  forced  draft,  and 
temperatures  up  to  2.300  degrees  F.  can  be  obtained. 

In  using  the  furnace,  the  cutters  are  packed  closely  in  pow- 
dered charcoal  in  sheet  steel  boxes  about  6  inches  by  6  inches 
by  3  inches.     These  boxes  take  from  2%  to  3  hours  to  reach 


Fig.  6.    Front  View  of  Machine  for  Milling  Teeth  of  Formed  Cutters. 

which  passes  under  the  floor  of  the  workshop  and  through 
which  a  stream  of  water  continually  flows;  hence  at  all  times 
of  the  year  a  supply  of  cold  damp  air  of  maximum  cooling 
effect  Is  available.  The  temperatures  used  in  hardening  are 
such  that  the  edges  of  the  cutters  are  almost  fused,  and 
although  different  makes  of  steel  have  been  found  to  vary 
somewhat  in  this  respect,  the  general  statement  remains  true 
of  all  of  them.  At  the  same  time,  it  is  found  that  this  fusing 
effect  for  a  given  heat  is  considerably  minimized  by  the 
method  of  heating  in  closed  boxes,  as  compared  with  the  ordi- 
nary method  of  heating  tools  either  in  a  muffle  or  directly  in 
a  gas  flame,  and  even  the  scaling,  which,  with  the  latter  sys- 
tems, is  frequently  marked,  is,  with  the  method  now  described, 
so  slight  that  the  cutters  can  be  wholly  freed  from  scale  by 
placing  them  momentarily  under  a  revolving  scratch  brush. 

All  difficulties  as  regards  the  expansion  of  the  hole  through 
the  cutters  in  hardening  are  met  initially,  leaving  the  bore 
slightly  smaller  than  is  ultimately  reauired — on  the  average 
about  0.010  inch  less  than  the  finished  diameter;  the  expansion 
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Is  usually  aluuil  O.oi),'!  Inch  to  O.OOr)  Inch,  tlio  avo-rnpfi  dlaiiit'ter 
of  the  mamlicl  lioliig  1  Inch.  Alter  hardening,  the  milling 
•cutters  are  first  chucked  truly  with  the  outside  diameter  in  a 
self-centering  chucli,  and  the  Internal  bore  is  ground  up  truly 
to  the  finished  diameter.  After  this,  the  hardened  cutters  are 
chucked  upon  mandrels  and  the  teeth  are  finished  upon  the 
special  macliint  s  to  he  described. 

Forming-  Cutter  Teetli. 
Accuracy  of  form  of  tlie  cutters  is  secured,  both  when  being 
cut  in  the  first  place,  and  also  when  subsequently  re-formed, 
by  turning  the  blanks  and  milling  out  the  teeth  in  the  ordi- 
nary manner,  and  then  backing  them  off  in  the  machine  shown 
in  Figs.  5  to  8.  In  this  machine,  the  cutter  to  be  formed  is 
carried  on  a  dividing  head,  so  that  one  tooth  at  a  time  can 
be  presented  to  the  small  milling  cutter  o,  Fig.  5.  This  is 
mounted  upon  the  cutter  spindle  &  driven  by  a  pulley  c,  from 
which  cat-gut  cord  runs  through  an  overhead  gear,  allowing 
the  spindle  to  be  moved  within  the  necessary  limits.  The 
email  cutter  spindle-frame  forms  part  of  a  system  of  adjust- 
able pantograph  links,  so  that  its  movement  is  an  exact  repro- 
duction in  miniature  of  the  movement  of  the  tracing  pin  upon 


are  either  clutched  together  or  clamped  together  upon  plain 
laces,  from  which,  after  a  particular  grinding  or  series  of 
grinding  operations,  the  same  amount  is  ground  off  as  that  by 
which  the  radial  cutting  edge  has  receded.  Where  the  edges 
of  the  teeth  are  parallel  or  nearly  parallel  to  the  axis  of  the 
cutter,  the  profile  is,  of  course,  not  appreciably  affected  by 
grinding  back  the  faces  of  the  teeth.  A  further  means  of 
avoiding  such  errors  is  also  to  be  found  in  grinding  the  lops 
of  the  teeth  in  the  manner  suliscquently  descril)ed. 

As  It  is  found  advantageous,  in  order  to  obtain  a  fine  finish, 
to  use  helical  teeth  upon  milling  cutters,  a  fitting  consisting 
of  a  sleeve  with  spiral  slot — see  Fig.-i.  7  and  8 — can  he 
mounted  on  the  same  spindle  as  the  milling  cutter.  A  pin 
on  a  hinged  arm  centered  above  the  backing-off  cutter  spindle 
is  arranged  to  slide  in  the  slot  in  this  sleeve  so  that,  as  the 
frame  carrying  the  copy  and  the  cutter  spindle  is  moved 
backwards  and  forwards  along  the  axis  of  the  cutter  being 
backed  off,  the  helical  teeth  are  maintained  in  correct  rela- 
tion to  the  backing-off  cutter,  while  at  the  same  time  they 
are  backed  off  to  the  correct  profile.  Theoretically,  of  course, 
in  such  cases,  the  axis  of  the  cutter  being  oi^erated  upon  could 
be   inclined  to   the  axis   of  the   backing-off  cutter  spindle   at 
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Fig.  7.    Mining  Spiral  Teeth  by  means  of  Guiding  Cam. 


Fig.  8.    Front  View  of  Machine  rigged  up  for  Milling  Spiral  Teeth. 


Fig.  9.     Grinding  Formed  Cutters. 

the  former  d  fixed  in  front  of  the  machine.  The  operator,  by 
means  of  the  handle  e,  moves  the  pin  /  lightly  along  the 
former,  and  consequently  also  moves  the  cutter  over  the  tops 
of  the  teeth  to  a  similar  but  smaller  shape.  The  small  cutter 
Is  enlarged  in  diameter  toward  one  end,  so  that  it  cuts  away 
the  back  of  each  tooth  upon  the  cutter  to  the  necessary  extent. 
Commonly  a  conical  backing-off  cutter  is  used,  the  angle  of 
the  cone  being  20  degrees,  and  the  setting  being  such  as  to 
give  an  angle  of  relief  of  10  degrees,  that  is,  the  axis  of  the 
cone  is  at  right  angles  to  the  radial  face  of  the  tooth  being 
backed  off.  It  will  be  seen  that  this  characteristic  enables  the 
machine  to  produce  teeth  of  any  form,  upon  a  cutter  backed 
off  in  every  direction  from  the  cutting  edge,  so  that  a  clean 
cut  can  be  taken  with  the  sides  as  well  as  with  the  tops  of 
the  teeth. 

In  the  case  of  those  milling  cutters  in  which  grinding  back 
the  faces  of  the  teeth  so  backed  off  might  cause  serious  inac- 
curacy, owing  to  its  throwing  back  tiie  radial  cutting  edges  of 
the  teeth,  the  cutters  are  built  up  of  annular  siclions  which 


Fig.  lO.     Front  View  of  Grinding  Machine. 

an  angle  equal  to  that  of  the  spiral  of  the  cutter  being  pro- 
duced, but  in  actual  practice  it  is  found  that  this  adjust- 
ment is  very  seldom  necessary,  as  the  cone  angle  of  the  back- 
ing-off cutter,  and  also  the  amount  of  material  which  can  be 
removed  from  the  cutting  edge  of  the  cutter  being  produced, 
are  both,  comparatively  speaking,  small. 

This  machine  has  been  found  not  only  capable  of  backing 
off  satisfactorily  cutters  of  a  shape  which  could  not  be  backed 
off  along  the  whole  length  of  their  profile  in  an  ordinary 
relieving  lathe  in  one  operation,  but  it  has  been  found  possi- 
ble to  do  the  backing  off  in,  ap|)roximately,  one-third  of  the 
time  required  on  a  relieving  lathe,  while  at  the  same  time 
a  less  expensive  class  of  labor  may  be  employed,  and  the 
finish  of  the  teeth  is  found  to  be  better. 

Grinding  Cutters. 

Figs.  9  and  10  show  the  machine  used  for  sharpening  the 
cutting  edges  of  the  hardened  milling  cutters  and  subse- 
quently regrlnding  their  faces  or  edges  as  required  from  time 
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to  time.  This  machine  has  a  grinding  wheel  mounted  upon  a 
spindle  suspended  on  a  swinging  frame,  and  follows  the  work 
bj'  the  use  of  a  former,  the  profile  of  which  is  of  the  same 
magnitude  as  the  one  to  be  ground.  In  an  ordinary  way, 
this  former  would  not  have  the  exact  outline  of  the  shape 
desired  on  the  finished  cutter,  corrections  having  to  be  applied 
for  the  diameters  of  the  tracing  roller  and  also  of  the  grind- 
ing wheel,  the  latter  item  being,  of  course,  itself,  variable. 
This  difficulty  is  overcome  by  using  grinding  wheels  of  spe- 
cial fast-cutting  artificial  stone,  which  will  perform  a  consid- 
erable amount  of  useful  work  before  being  appreciably  reduced 
in  diameter,  and  by  making  the  diameter  of  the  tracing  roller 
equal  to  the  diameter  of  the  grinding  wheel;  there  is  in 
addition,  of  course,  an  adjustment  for  raising  or  lowering  the 
former. 

The  milling  cutter  being  ground  is.  as  before,  mounted  upon 
a  dividing  head,  in  the  case  of  straiglnt  cutters,  or  upon  a 
dividing  head  provided  with  helical  sleeve  in  addition,  in  the 
case  of  helical  teeth  cutters,  and  all  the  teeth  are  first  ground 
along  the  tops  to  profile  and  afterwards  in  the  usual  manner 
down  their  faces,  the  grinding  wheel  being,  of  course,  set 
over  to  the  angle  of  the  spiral.  The  cutter  thus  finished 
has  edges  both  of  the  maximum  keenness  and  also  of  the 
maximum  endurance  due  to  correctly  hardened  high-speed 
steel,  as  only  the  thin  skin  partially  oxidized  in  heating  before 
hardening  is  removed. 

Hitherto  the  apparatus  employed  for  sharpening  profile 
cutters  for  milling  machines  in  repetition  work,  such  as  is 
produced  in  small  arms  factories  and  elsewhere,  has  required 
the  handling  and  attention  of  men  with  considerable  training 
and  skill.  The  provision  of  simple  machines,  such  as  those 
described,  now  enables  an  unskilled  man  to  regrind  correctly 
all  cutters  brought  to  him  with  considerable  rapidity  and  the 
minimum  possibility  of  error.  By  standardization  of  the 
pitches  of  the  teeth  and  their  angles,  and  by  the  provision  of 
suitable  templets  for  each  of  the  cutters  commonly  required, 
the  use  of  these  m_achines  has  been  found  to  result  in  dis- 
tinct economy,  both  in  the  up-keep  of  cutters  and  also  in  the 
quality  of  the  work  turned  out. 

Considerable  advantages  result  from  being  able  to  re-form 
accurately  the  contour  of  the  teeth,  in  addition  to  grinding 
the  face.  In  ordinary  use,  the  teeth  of  milling  cutters  are 
damaged  not  only  on  the  face,  but  to  an  even  greater  extent 
on  the  top.  and  it  has  frequently  been  found  that  removing, 
say.  0.002  inch  from  the  top  has  as  beneficial  an  effect  as 
removing  O.OOfi  inch  from  the  face,  and  with  this  additional 
advantage  that,  when  a  tooth  has  been  ground  to  its  fullest 
extent  from  the  face,  it  can  be  further  sharpened  on  the  top 
while  still  retaining  its  correct  figure,  until  the  tooth  Is  too 
short  through  not  allowing  the  necessary  clearance;  and  this 
consideration  will,  in  many  cases,  lengthen  the  life  of  a  cutter 
by  10  per  cent. 

The  life  of  some  milling  cutters  prepared  by  the  methods 
indicated  above  has  been  extraordinary;  for  example,  a  cutter 
working  in  an  automatic  cross  milling  machine  and  operating 
upon  the  bodies  of  a  service  rifle  at  an  average  cutting  speed 
of  69  feet  per  minute,  with  a  feed  of  1%  inch  per  minute  and 
a  depth  of  COS  inch,  and  taking  a  cut  of  an  average  width 
of  1 11/16  inch  and  '^/s  inch  long,  has  produced  39,170  bodies, 
and  is  still  good  for  about  half  as  many  more.  This  particular 
cutter  has  been  reground  across  its  face  twenty-five  times. 
The  composition  of  the  steel  upon  which  it  operates  is  0.5 
to  0.6  per  cent  carbon,  with  an  ultimate  tensile  strength  of 
not  less  than  35  tons  per  square  inch. 


ELECTROPLATING  IN  QUANTITIES  IN  DRUMS. 
Deutsche  Metall  Industrie  Zeiturtg 

In  the  last  few  years  there  have  been  made  quite  a  number 
of  apparatus  for  electroplating  small  articles  in  quantity.  In 
most  of  these,  the  pieces  to  be  plated  are  placed  in  rotating 
drums  with  perforated  walls.  The  drums  are  partly  con- 
structed of  non-conducting  materials,  and  the  objects  to  be 
plated  are  held  by  metal  strips,  which  are  put  in  electric  con- 
nection with  the  source  of  current,  in  different  ways.  As 
such  apparatus  are  now  in  very  extended  use,  a  few  hints  as 
to   their   practical    employment   should   not   be   out   of    place. 

Almost  every  one  who  works  for  the  first  time  with  a  drum 


apparatus  experiences  more  or  less  trouble  therewith.  As  a 
rule,  the  apparatus  is  not  to  blame  therefor;  it  is  the  fault 
of  the  operator,  who  is  not  familiar  with  its  working.  The 
greatest  difficulty  in  using  a  drum  apparatus  is  when  the 
tension  is  not  high  enough.  Ten  to  fifteen  volts  are  neces- 
sary in  order  that  the  currents  shall  flow  through  the  electro- 
lytes in  the  drum.  The  reason  for  this  is  the  resistance  which 
the  drum  makes  to  the  passage  of  the  current.  This  Is  just 
the  same  as  wh'en  a  non-conducting  substance  comes  between 
the  anode  and  the  piece  to  be  plated.  The  current  will  not 
flow  through  the  solution;  and  if  this  does  not  take  place, 
no  metal  will  be  deposited. 

For  some  kinds  of  work  a  six- volt  dynamo  will  sufiice;  but  the 
results  obtained  therewith  are,  however,  not  especially  good; 
also,  the  deposit  does  not  take  place  so  rapidly  as  with  higher 
voltage.  In  such  case  only  a  small  number  of  articles  can 
be  placed  for  plating  in  the  drum.  Where  there  are  tod 
many,  the  deposit  takes  place  too  slowly,  and  with  great 
irregularity.  With  higher  tension,  the  desired  amount  of  metal 
is  deposited  in  a  short  time  on  the  articles. 

Of  equal  importance  with  the  current  voltage  is  the  strength 
of  the  solution.  It  is  useless  to  try  to  electroplate  with  a 
weak  solution.  The  resistance  of  the  solution,  in  combina- 
tion with  that  of  the  drum  itself,  prevents  the  passage  of  the 
current.  For  instance,  a  nickel  solution  of  5  to  6  degrees 
Beaumfi,  which  is  strong  enough  for  ordinary  electroplating, 
is  not  suitable  for  drum  work.  In  the  latter  case,  either  the 
articles  will  not  be  covered,  or  only  their  edges  will  be  plated. 
If,  however,  a  solution  of  S  to  9  degrees  Beaum6,  or  a  satu- 
rated solution,  be  used,  the  deposit  will  be  made  with  suc- 
cess. The  same  is  the  case  with  brass  and  copper  solutions. 
Electroplaters  who  get  the  best  results  with  the  drum  appa- 
ratus, always  employ  strong  electrolytes. 

The  rotation  speed  is  of  no  very  great  importance.  It  Is 
only  necessary  to  keep  the  articles  in  motion.  If  the  speed 
is  too  high,  however,  the  objects  have  a  tendency  to  fly  to 
the  walls  of  the  drum  and  lie  there,  where  their  entire  surface 
is  not  subjected  to  the  action  of  the  current.  Special  care 
must  be  taken  to  have  all  the  electric  connections  perfectly 
clean  and  properly  arranged.  If  this  is  not  the  case,  it  will 
be  impossible  to  pass  the  necessary  current  through  the  solu- 
tion; and  the  deposit  of  the  metal  will  in  such  case  be  irregu- 
lar. The  same  is  to  be  noted  in  connection  with  the  drum; 
the  holes  or  slits  therein  must  be  kept  free  from  salt  crystals 
and  foreign  substances.  It  is  often  found  that  imperfect 
deposit  is  caused  by  stoppage  of  the  holes  through  which  the 
electrolyte  and  the  current  pass. 

In  plating  with  copper,  bronze  or  brass,  there  are  no  con- 
ducting salts  which  can  be  added,  but  none  are  needed;  it  is 
only  necessary  to  have  the  solution  as  strong  as  possible. 
In  nickel-plating,  it  is  recommended  to  use  two  conducting 
salts,  as  for  instance  ammonia,  with  either  ammonia  sulphate 
or  common  cooking  salt.  These  salts  increase  the  conductivity 
of  the  electrolytic  solution.  No  definite  quantity  of  these  can 
be  mentioned  as  necessary,  but  the  electrolyte  will  need  only 
a  small  quantity  of  these  salts.  The  usual  rule  is  to  take  as 
much  as  the  nickel  solution  will  dissolve. 

The  surfaces  of  the  anode  in  a  drum  apparatus  should  be 
large,  and  so  arranged  that  they  surround  the  drum  on  all 
sides.  In  this  manner  the  solution  can  work  the  best.  A 
nickel  solution  requires  constant  watching.  If  the  electrolyte 
is  too  acid,  as  is  often  the  case,  there  must  be  added,  to  reduce 
this  acidity,  nickel  carbonate.  Boracic  acid  is  used  in  the 
drum  apparatus  in  the  same  way  as  with  other  nickel  solu- 
tions. 

In  the  regular  drum  apparatus,  bars,  chains,  etc.,  cannot 
be  plated  with  advantage,  because,  by  reason  of  the  rotation 
of  the  drum,  they  bend  and  tangle  so  as  to  make  a  knot  that 
can  hardly  be  loosened,  and  the  regular  plating  of  which  is 
impossible,  and  they  also  may  cause  short-circuiting  in  the 
drum.  For  such  articles  special  apparatus  should  be  em- 
ployed, of  the  so-called  swinging  type,  which  do  not  cause 
these  diflBculties.  These  latter  have  a  half-drum  of  non-con- 
ducting material  with  a  swinging  motion,  and  a  fixed  anode, 
and  permit  the  articles  in  the  bath  to  roll  from  one  side  to 
the  other,  which  prevents  tangling.  R.  G. 
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THE  A.  C.  A.  AUTOMOBILE  DYNAMOMETER. 

The  acconipanyliiR  illuslialUms  show  a  wry  interesting 
apparatus  recently  Instalknl  by  tlie  Automobile  Club  of  Amer- 
ica on  the  eighth  floor  ot  its  new  reinforced  concrete  garage 
ami  dull  house  at  247-259  West  54th  Street,  New  York,  for 
tcstiiin  the  tractive  power,  ^eed  and  Internal  resistance  ot 
automobiles.  The  need  of  a  reliable  and  oincial  testing  apt)a- 
ratus  for  demonstrating  the  power  and  speed  of  motor  cars 
has  been  keenly  felt.  The  claims  of  agents  and  builders,  in 
many  cases,  have  been  open  to  suspicion,  and  buyers  have 
felt  with  good  reason  that  their  purchases  by  no  means 
fulfilled  the  promises  made.  The  apparatus  shown  In  the 
illustrations  was  designed  under  the  direction  of  Dr.  Schuy- 
ler Skaats  Wheeler,  president  of  the  Crocker-Wheeler  Co.,  Am- 
pere, N.  .1.,  who  is  vice-president  of  the  Automobile  Club 
of  America.  In  li)04  Dr.  Wheeler  was  requested  to  design 
and  build  a  testing  apparatus  which  would  meet  the  prac- 
tical requirements  of  automobile  testing  and  at  the  same  time 


'I'lie  rotation  of  the  rear  or  driving  wheels  of  the  automo- 
biles drives  the  drums,  which  are  mounted  on  a  shaft  below 
the  floor,  as  shown  in  Fig.  2.  Upon  this  shaft  are  mounted 
an  Alden  absorption  brake  and  a  pendulum  having  a  weight 
of  l.GOO  pounds.  The  traction  of  the  wheels  transmitted 
through  the  absorption  brake  rotates  the  weight-arm  to  an 
angle  dependent  upon  the  force  exerted.  This  is  Indicated 
diagrammatically  In  Fig.  3.  In  line  with  the  same  shaft  is 
mounted  a  motor  which  can  be  connected  to  the  traction 
shaft  by  a  clutch.  The  object  of  the  motor  is  to  determine 
the  power  consumed  by  Internal  friction  of  the  engine  and 
driving  apparatus,  the  consumption  being  Indicated  in  am- 
peres and  volts  on  the  indicating  electrical  apparatus.  Right 
here  it  may  be  said  that  the  internal  resistance  of  most  auto- 
mobiles Is  high,  being  about  25  per  cent  of  the  indicated 
horse-power.  Machines  have  been  tested  wherein  the  resist- 
ance was  much  higher,  being,  for  example  18  horse-power  In 
the  case  of  a  supposed  50  horse-power  car.  The  section  of 
the  shaft  on  which  the  weight-arm  is  mounted  is  fitted  with 


Fig.  1.    General  Appearance  of  the  Testing  Floor  of  tlie  Automobile  Club  of  America,  Ne^v  Torlc. 


be  so  designed  as  to  avoid  criticism  of  the  captious-minded. 
Tlie  requirements  were  scientific  accuracy,  convenience  of  use 
and  the  indication  of  the  results  in  terms  that  the  ordinary 
layman  could  understand.  For  the  past  four  years  the  engi- 
neers of  the  Crocker-Wheeler  Co.  have  been  working  on  the 
problem,  and  the  result  apparently  leaves  little  to  be  desired. 

The  general  appearance  of  the  testing  floor  is  indicated  in 
Fig.  1.  The  automobile  is  driven  in  facing  the  large  horse- 
power chart  shown  on  the  wall,  and  to  such  position  that  the 
rear  wheels  will  stand  on  the  rollers  or  drums  sunk  in  the 
floor.  It  is  then  hitched  to  stops  fastened  In  the  floor  both 
front  and  back,  the  stop  in  front  showing  directly  underneath 
the  brake  horse-power  chart.  The  construction  of  the  testing 
apparatus  is  similar  in  principle  to  that  employed  in  locomo- 
tive testing  machines  such  as  are  in  existence  at  Coluniliia 
University,  New  York,  and  in  the  Pennsylvania  R.  R.  testing 
plant  at  Altoona,  Pa.,  so  far  as  the  absorption  of  power  is 
concerned,  but  in  addition  it  has  apparatus  of  unique  design 
never  before  applied  to  such  use. 


two  dash-pots  connected  by  bell-crank  levers,  as  shown  at  the 
left  in  Fig.  2.  The  object  of  these,  of  course,  is  to  prevent 
violent  fluctuations  of  the  weight-arm  under  the  influence  of 
unsteady  driving. 

The  results  of  the  tests  are  plainly  evident  to  the  driver, 
being  indicated  by  the  horizontal  and  vertical  rulers,  plainly 
visible  on  the  horse-iiower  chart  in  Fig.  1.  This  chart  is 
ruled  with  hyperbolic  lines  and  these  sections  are  alternately 
shaded  white  and  green,  thus  making  the  readings  at  inter- 
secting points  of  the  rulers  plain.  The  horizontal  ruler  Indi- 
cates miles  per  hour,  and  the  vertical  ruler  gives  the  draw- 
bar pull  or  tractive  effort  in  pounds.  The  horse-power  is  the 
component  of  the  speed,  generally  computed  in  feet  per  minute 
in  engineering  calculations,  and  the  draw-bar  pull  in  pounds, 
but  the  chart  is  flgured  to  indicate  the  horse-power  by  the 
more  convenient  formula: 

pull,  in  pounds  X  speed,  in  miles  per  hour 

H.  P.  = ■ 
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The  capacity  of  the  apparatus  is  from  1  to  75  miles  per  hour 
and  from  0  to  213  horse-power  at  50  miles  per  hour.  The 
chart  was  ruled  by  plotting  the  curves  with  the  apparatus 
working  under  known  conditions,  the  traction  pointer  arc 
being  graduated  at  the  same  time  in  accordance  with  calibra- 
tions made  by  the  Fairbanks  Scales  Co. 

The  tractive  force  of  the  automobile  being  indicated  by  the 
angular  displacement  of  the  weight-arm,  it  becomes  very  desir- 
able  that   it   shall   encounter   no   other   resistance   than   that 


Fig.  2,    Drums,  Drum-shaft,  Electric  Motor,  Alden  Absorption  Brake,  Etc., 
underneath  Testing  Floor. 

due  to  .gravitation.  If  the  friction  of  the  indicating  appa- 
ratus were  added,  it  would  produce  a  variable  and,  therefore, 
uncertain  resistance  that  could  not  be  accurately  predicted. 
To  overcome  this  the  apparatus  is  so  arranged  that  it  pro- , 
vides  the  force  to  move  the  traction  indicator  (horizontal  bar 
on  the  chart)  entirely  independent  of  the  displacement  force 
exerted  by  the  automobile  drivers.  As  the  vertical  pointer 
shown  at  the  left  of  the  half-tone.  Fig.  1,  moves  along  the 
graduated  arc  it  makes  an  electrical  contact  on  one  of  the 
small  slides  or  carriages  shown  on  the  horizontal  track,  where- 
upon a  small  motor  (beyond  the  traction  chart)  called  "trac- 
tion follower  motor"  winds  up  a  thin  steel  wire  cable  causing 
the  carriage  to  follow  the  pointer  and  at  the  same  time  mov- 
ing the  traction  ruler  on  the  large  chart  to  the  correct  position. 
The  moment  it  reaches  this  position,  the  electrical  contact  is 
broken,  and  if  the  motor  over-travels,  another  contact  is  made 
which  reverses  it,  thus  keeping  the  carriage  in  constant 
attendance  to  the  vertical  pointer.  When  testing  an  automo- 
bile,  in   backing,   th&  vertical   traction   pointer   moves   in  the 


Tractive  effort,  in  pounds 
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Pig.  3.    Diagrammatic  Elevation  of  Automobile  on  Testing  Apparatus, 
shopping  Traction  Indicator. 

opposite  direction  and  a  twin  carriage  is  provided  which  acts 
in  the  same  manner  in  the  opposite  direction.  To  prevent 
Injury  to  the  apparatus  because  of  violent  fluctuations  that 
the  dash-pots  cannot  control,  the  vertical  pointer  is  provided 
with  a  spring  connection  to  the  brake  shaft  which  unhooks 
in  case  of  a  violent  jerk  and  permits  the  pointer  to  fall 
behind  the  angular  position  of  the  weight  arm  and  to  catch 
up  with  it  under  the  influence  of  a  coiled  spring.     Thus  the 


follower  motor  is  given  time  to  traverse  its  carriage  and 
indicator  without  causing  undue  stress.  The  resistance  of 
the  drum  shaft  to  rotation  in  its  ball  bearings  is  about  25 
ounces,  starting  from  rest  without  load  of  the  automobile 
superimposed. 

The  same  general  principle  as  just  described  is  employed 
to  indicate  the  speed  in  miles*  per  hour,  but  as  the  element 
of  time  enters,  the  apparatus  is  somewhat  more  complex. 
The  machine  shown  in  Fig.  4  is  solely  for  this  purpose,  and 
has  been  ingeniously  worked  out.  It  consists  of  a  conical 
drum  driven  by  a  constant-speed  motor  at  the  rate  of  200 
revolutions  per  minute.  The  rate  of  rotation  is  fixed  by  a 
sensitive  centrifugal  governor  mounted  in  the  large  end  of 
the  cone,  and  a  timing  bell  is  provided  which  rings  each  half- 
minute,  or  at  each  one-hundredth  revolution.  Thus,  a  stop- 
watch can  be  used  to  check  the  timing  bell  and  the  speed  of 
the  cone.  Parallel  with  the  cone  surface  is  mounted  another 
shaft  called  the  speed  shaft,  upon  which  is  mounted  a  thin 
friction  disk.  The  disk  is  not  firmly  held  to  the  speed  shaft, 
but,  between  the  limits  of  the  stops  formed  by  electrical  con- 
tacts, it  is  driven  by  the  friction  caused  by  the  pressure  of  a 
small  coil  spring  forcing  it  against  a  shoulder  on  the  splined 
bushing  upon  which  it  is  mounted.  Thus,  within  the 
narrow  limits  of  oscillation  permitted,  it  tends  to  run  at 
the  peripheral  speed  of  the  cone  shaft  at  the  section  with 
which  it  is  in  contact.  The  speed  shaft  is  driven  from  the 
drum  shaft,  which  is  beneath  the  floor,  by  a  chain,  bevel  gear- 
ing and  a  vertical  shaft  not  very  plainly  shown  in  Fig.  1.    At 


Pig.  4.    Crocker-'Wbefler  Multiplying  Speed  Indicator. 

the  right  of  the  machine  is  a  small  motor  designated  as  the 
"speed  follower  motor."  The  function  of  this  motor  Is  to 
traverse  the  disk  and  its  mounting  on  the  speed  shaft  to  such 
position  on  the  cone  that  the  disk  peripheral  speed  is  the 
same  as  the  cone  peripheral  speed  at  the  point  of  contact. 
If  the  disk  runs  either  faster  or  slower,  the  difference  in 
speed  causes  the  disk  to  shift  relatively  to  the  speed  shaft 
and  make  an  electrical  contact,  front  or-  back.  These  con- 
tacts actuate  the  motor  which  shifts  the  disk  either  to  the 
right  or  left  as  is  required  to  make  its  peripheral  speed  the 
same  as  the  cone  peripheral  speed.  The  shifting  of  the  disk 
actuates  the  vertical  ruler  on  the  horse-power  chart  shown 
in  Fig.  1.  Therefore,  this  ingenious  arrangement  also 
imposes  no  additional  load  on  the  dynamometer  shaft;  it 
simply  follows  up  the  indication  of  the  speed  shaft  substan- 
tially as  does  the  vertical  traction  ruler  follow  the  vertical 
traction  pointer  over  its  graduated  arc. 

At  the  left  of  the  horse-power  chart,  Fig.  1,  is  a  grade  meter 
indicator,  the  object  of  which  is  to  show  the  angle  of  inclina- 
tion of  grade  that  the  car  would  climb  if  there  was  no  wind 
resistance,  slipping  or  track  resistance.  To  use  the  grade 
meter,  the  sliding  poise  is  set  upon  its  beam  at  the  point 
representing  the  weight  of  the  car.  This  change  of  the  slid- 
ing poise  changes  the  point  of  contact  of  the  beam  with  a 
horizontal  ruler  (between  it  and  the  board  backing)  that  Is 
raised  and  lowered  by  small  wire  cables  from  the  traction 
indicator.  The  grade  as  indicated  is  proportional  to  the 
tractive  effort,  being  expressed  by  the  formula: 
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tnu'tlve  ultui't 


sino  of  grade  angle  : 


weight  or  car 
The   iiuUiator  also  wliows  the  grade  In  [tcr  coiu,  llic 
beiiis: 


t'oi'imila 


Grade  in  per  cent. 


100  X  pull 


[(weight)"  -  (pull)»]4 


HANDSOME   MACHINERY  HOUSE   IN 
ROTTERDAM. 

The  acconipanyiiig  halt'-tone  shows  the  handsome  building 
recently  constructed  by  Van  Rietschoten  &  Ilouwens,  Rotter- 
dam. Holland,  for  a  machine  tool  depot  and  showroom.  The 
attractive  appearance  of  the  building  is  in  decided  contrast 
with  the  usual  American  structure  built  for  such  purposes. 
It  was  designed  with  much  taste,  and  is  a  creditable  orna- 
ment to  any  commercial  district.  It  is  built  of  hard  pressed 
brick  of  liglit  tint,  the  name  of  the  firm  being  piclted  out 
near  tlie  top  in  dark-colored  brick.  Incidentally  the  half-toue 
shows   the   remarkable   cleanliness   of   city  streets   in   Rotter- 


New  Machine  Tool  Depot  and  Show-room  in  Rotterdam,  HdUand. 

dam.  this  characteristic  being  common  to  Dutch  cities.  Hol- 
land suffered  much  in  the  depression  of  1907  and  money  was 
at  a  high  premium,  consequently  little  business  was  done,  and 
190S  so  far  shows  small  prospects.  Notwithstanding  the  dis- 
couraging times,  the  concern  built  these  warerooms,  believing 
that  the  "harder  the  times  the  stronger  the  push"  should  be. 
The  sentiment  is  one  well  worth  attention  by  American  con- 
cerns. 

*  *     * 

Brass  manufacturers  are,  as  a  rule,  not  very  eager  to  use 
fluxes  for  protecting  the  metal,  in  melting,  from  the  action  of 
the  air  and  the  gases  of  the  fire,  because  most  of  the  fluxes 
used  attack  the  crucible.  The  Brass  World  says,  however, 
that  there  is  no  question  about  the  value  of  the  fluxes,  and 
that  glass  has  proved  to  be  suitable  for  this  purpose,  and  that 
it  is  used  to  a  large  extent  by  rolled  brass  manufacturers,  who 
by  this  means  are  able  to  get  their  spelter  loss  considerably 
lower  than  one  per  cent.  The  reason  for  the  excellence  of 
glass  as  a  flux  in  melting  brass  is  that  it  does  not  become 
actually  liquid,  and  therefore  does  not  attack  the  crucible. 
It  becomes  pasty,  and  thus  covers  the  metal,  but  is  readily 
skimmed  off,  a  difficult  operation  with  a  liquid  flux.  When 
the  metal  is  ready  to  cool,  the  glass  will  be  found  on  the  top 
in  the  form  of  a  soft  "pan-cake,"  which  may  be  easily  skimmed 
off.  The  cheapness  of  glass  and  the  fact  that  the  crucible  is 
not  attacked,  I'ender  its  use  attractive,  and  many  manufac- 
turers have  been  accustomed  to  employ  it.  Its  good  effects, 
however,  are  not  generally  known. 

*  *     * 

The  beneficial  effect  of  safety  appliances  is  well  exemplified 
by  the  results  obtained  by  the  constant  application  of  means  of 
prevention  of  accidents  in  British  mines.  Fifty  years  ago  the 
death  rate  was  5  per  1,000  of  the  mine  employes.  Safety  ap- 
pliances, however,  have  gradually  reduced  this  figure  to  1.4 
per  1,000  employes.  While  the  difference  between  the  figures 
fifty  years  ago  and  now  may  be  greater  in  this  industry  than 
what  could  be  effected  in  other  less  dangerous  occupations, 
there  is  no  doubt  whatever  but  that  nearly  all  of  our  Indus- 
tries could  cut  down  their  casualties  to  one-half,  were  proper 
appliances  tor  safeguarding  of  life  and  limb  universally  used. 


HEAVY  SPIRAL  CUTTING  ON  THE  MIL- 
WAUKEE MILLER. 

In  Pig.  1  1^  shown  a  Milwaukee  milling  machine,  built  by 
ttie  Kearney  &  Trecker  Co.,  of  Milwaukee,  Wis.,  engaged  in  a 
milling  oiieration  on  a  piece  of  work  which  weighs  something 
over  1%  ton.  This  piece  la  the  blank  for  a  roll  used  for 
forming  the  tie-plate  shown  In  Fig.  2.  This  tie-plate  is  rolled 
from  a  steel  strip,  and  has  flanges  and  ribs  on  its  under  side, 
and  herring-bone  corrugations  on  the  upper  surface.  There 
is  also  a  ledge  on  top  for  aligning  the  plate  with  the  rail.    All 
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Fig.  1.    Mllwa»ikee  MUler  arranged  for  Cutting  Cross-grooves  in  a 
Heavy  RoU. 

of  these  projections  and  grooves  are  formed  by  rolling.  In 
the  lower  roll,  of  course,  it  is  simply  a  matter  of  turning 
the  proper  shape  on  the  surface  of  the  roll.  The  upper  roll 
is  more  complicated.  It  is  shown  diagrammatlcally  in  Fig.  3. 
The  acting  surfaces  are  composed  of  herring-bone  projections, 
separated  into  sections  by  the  triangular  grooves  which  form 
the  ledge  for  the  flange  of  the  rail.     These  grooves  and  pro- 


ajoiit: 


Fig.  a.    Ttie  Tie-plate,  which  is  the  Product  of  the  Roll. 

jections  are  milled  from  the  solid,  and  it  was  for  this  oper- 
ation that  the  fixtures  and  attachments  seen  in  place  on  the 
machine  in  Fig.  1  were  made. 

It  was  seen  that  the  work  was  so  large  as  to  exceed  the 
vertical  capacity  of  the  machine.  For  this  reason  it  is  neces- 
sary to  provide  a  supplementary  cutter  spindle  which  brings 
the  arbor  and  cutter  closer  to  the  overhanging  arm.     This 


Fig.  3.    Diagram  of  Acting  Surface  of  the  RoU. 

arbor  is  carried  on  special  bearings  clamped  to  the  overhang- 
ing arm,  and  is  connected  by  stout  spur  gearing  with  the 
regular  spindle  of  the  machine.  As  shown  in  Fig.  1,  the 
machine  is  set  with  the  table  at  right  angles  for  cutting  the 
straight  cross  grooves  which  form  the  ledge  for  the  rail  llange. 
The  cutter  for  this  operation  is  shown  centered  with  the 
work. 
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The  diameter  of  the  roll  was  so  great  that  it  was  necessary 
to  bloclv  up  the  indexing  head  as  shown.  Owing  to  the 
great  weight  and  size  of  the  roll,  it  was,  of  course,  impossible 
to  support  it  by  ordinary  means.  The  arrangement  devised 
for  the  purpose  is  clearly  shown  in  Fig.  1,  and  in  the  line 
drawing  Fig.  4.  The  work  D  is  mounted  in  a  pair  of  holders, 
built  on  the  back  rest  plan,  with  bases  E  fastened  to  the  mill- 
ing machine  table.  The  work  is  centered  and  revolved  upon 
three  rolls  G  on  each  side,  two  being  carried  by  each  base  E, 
and  the  others  by  the  upper  portion  F  of  each  support,  which 
is  hinged  so  that  it  can  be  swung  back  out  of  the  way  for 


SPECIAL  LATHE  AND  TOOL  EQUIPMENT  FOR 
TURNING  CONE  PULLEYS. 

WM.  F.  GROENE.* 

Perhaps  some  of  our  friends,  who  advocate  all  geared  heads 
or  single  pulley  drives,  may  consider  the  subject  of  this  article 
an  antiquated  one.  Still,  here  at  the  R.  K.  Le  Blond  Machine 
Tool  Co.,  we  yet  have  some  faith  in  the  cone  pulley,  and 
expect  that  this  style  of  drive  will  continue  to  be  preferred 
by  most  of  our  customers  for  some  time  to  come.  For  this 
reason,  we  have  been  induced  to  design  a  machine  for  doing 
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Fig.  4.    Arrangrement  of  Supporting  and  Driving  Devices  for  the  BoU  shewn  in  Place  on  the  Miller  in  Figrs.  1  and  5. 


removing  or  replacing  work.  For  taking  the  thrust  in  the 
spiral  cutting  operation  shown  later  in  Fig.  5,  rollers  H  and 
H  on  each  support  are  provided,  bearing  against  the  shoulder 
of  the  journals  of  the  work.  To  obviate  the  necessity  for 
accurately  centering  the  work  with  the  dividing  head  A,  a 
flexible  driving  arrangement  is  used,  consisting  of  a  collar  C 
clamped  to  the  driving  neck  of  the  roll,  and  a  fork  or  driver 


Fig.  5. 


Mining  out  the  Stock  from  between  the  Herring-bone 
Projections  of  the  Roll. 


B.  fastened  to  the  nose  of  the  dividing  wheel  spindle.  This 
driver  engages  the  block  shown,  pivoted  to  collar  C.  It  will 
be  seen  that  this  arrangement  allows  for  a  slight  misadjust- 
ment  of  the  axis  of  the  worlf  either  vertically  or  horizontally. 

The  device  as  arranged  for  milling  the  stock  from  between 
the  spiral  or  herring-bone  projections,  is  shown  in  Fig.  5.  The 
same  supplementary  spindle  is  used  as  in  Fig.  1,  but  the  table 
Is  brought  out  to  center  with  the  work  of  the  cutter  on  the 
opposite  end  of  the  arbor.  Rollers  H,  shown  in  Fig.  4,  now 
come  into  action  in  taking  the  thrust  of  the  cut  while  the 
work  is  being  revolved  by  the  spiral  mechanism  of  the  miller. 

The  machine  used  is  of  the  regular  type  built  by  this  firm, 
which  we  have  previously  described  in  Machineky  (see  "New 
Machinery  and  Tools,"  February,  1907).  The  drive  is  through 
change  gearing  to  give  the  required  speeds  and  feeds,  all  of 
whicu  are  obtained  from  a  single-speed  pulley.  Another 
feature  of  the  tool  is  the  provision  made  for  constant  lubri- 
cation of  all  important  bearings  by  the  use  of  an  oil  pump 
and  piping  system.  So  far  as  we  know,  this  firm  is  the  only 
on?  to  permanently  discard  the  cone  pulley  and  back  geared 
type  of  machine. 


certain  operations  in  our  cone  pulleys,  and  this  machine  we 
have  recently  installed  in  our  shop. 

The  accompanying  half-tones  and  line  engravings,  together 
with  the  following  paragraphs  of  description,  will  make  clear 
the  construction  and  operation  of  this  machine,  and  the  tools 
used  with  it.  The  general  principle  of  using  multiple  tools 
for  turning  cone  pulleys  is  not  a  new  one.  by  any  means,  but 
we  believe  we  have  embodied  in  this  scHeme  features  and 
details  which  are  entirely  new.  The  great  aim  was  to  pro- 
duce work  of  a  very  high  degree  of  accuracy  and  truth,  at  a 
reasonable  labor  cost. 

The  machine  used  (see  Fig.  1)  was  one  of  our  30-inch 
lathes,  with  head-  and  foot-stock,  "raised  in  the  sand."  to 
swing  over  the  carriage  the  largest  cone  pulley  we  use. 
This  includes  all  the  milling  machine  cones,  and  all  the  lathe 
cones  from  12  to  20-inch  swing.  The  only  alterations  in  the 
lathe  consist  in  providing  a  forming  attachment  for  crowning 


I-'i^'    I      iatii.    wiui  Special  t'omiing  Attachment  and  Tool-holder  for 
Turning  Cone  Pulleys. 

the  pulleys,  and  a  multiple  tool-holder  for  finishing  the  vari- 
ous steps,  together  with  means  for  holding  and  driving  the 
work. 

The  forming  attachment  will  be  best  understood  by  refer- 
ence to  Fig.  1,  in  connection  with  Fig.  2,  which  shows  a  plan 
and  cross-section  of  the  carriage.  The  cross  slide  screw  A 
is  not  mounted  in  the  carriage,  as  usual,  but  in  a  square  slid- 
ing bar  B,  which  is  seated  in  a  corresponding  rectangular 
recess  in  the  carriage  dove-tail,  over  which  the  cross  slide  fits. 


•  Address  :  1311  Delta  Ave.,  Cincinnati.  O. 
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This  sqiuut'  l);ir  II  oanios  at  Its  rear  a  pivot,  on  wlUch  Is 
iiiouiitod  a  grooved  luiUey  C,  whieli,  liy  a  wire  rope  and  a  sys- 
tem of  Idlers,  supiiorts  the  weight  D,  which  constantly  tends 
to  draw  li  toward  the  rear.  A  bracket  E  Is  fastened  to  the 
rear  of  th'^  lathe  lud.  liaviiiK  a   planed  top  with  a  T-slot,   In 
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CROSS  Section  Machlncry.S.y. 

Fig.  2.    Plan  and  Section  of  Carriage  of  Special  Forming  Lattie. 

■which  is  clamped  former  F.  which  has  an  outline  agreeing 
with  the  outline  of  the  crown  it  is  desired  to  turn  in  the 
pulley. 

A  finger,  G,  screwed  to  the  rear  of  sliding  bar  B,  (see  also 
Fig.  4)  is  pressed  in  contact  with  this  former  by  the  weight 
D.  so  that  B  is  moved  in  or  out  to  agree  with  the  contour  of 
the  former,  as  the  carriage  is  operated  to  the  right  or  left, 
carrying  with  it,  at  the  same  time,  the  cross  feed  screw  A, 
and  through  A  the  cross  slide  H,  carrying  the  t'ools.  An 
eccentric  cam  J,  whose  bandle  is  plainly  seen  in  Fig.  1,  bears 
on  a  downwardly  projecting  lug  at  the  front  of  bar  B,  and  is 
used  ta  withdraw  it  against  the  pi'essure  of  the  weight  from 
■contact  with  former  F. 


Machtneril,S.Y. 


Flgr.  3.    Equalizing  Driver  used  for  Ribbed  Oounter-shaft  Cones. 


Two  tool-holders  are  provided;  the  one  in  front,  K,  Is  set 
tit  an  angle  approximately  corresponding  to  the  angle  of  the 
cone.  It  carries  a  T-slot  in  its  upper  face,  in  which  are  placed 
a  series  of  tool-posts  ilf,  each  carrying  a  tool  for  one  of  the 
steps  of  the  cone.  The  other  tool-holder  L  Is  mounted  at 
the  rear  of  the  work,  and  carries  a  lorming  tool  A'  for  finish- 
ing the  steps. 


The  cones  are  (irst  chucked  true  with  the  inside,  in  one  of 
our  24-lnch  chucking  lathes,  and  are  then  bored  out  with  the 
turret  tools.  Then,  while  the  outer  end  of  the  pulley  is  sup- 
ported by  a  pilot  held  in  the  turret,  the  outside  surface  of 
the  cone  Is  scaled  olf  all  over,  with  tools  held  In  the  turret 
tool-post  on  the  cross  slide.  No  attention  ia  paid  to  dimen- 
sions, the  operator  merely  following  the  contour  of  the  cast- 
ing, taking  off  about  1/:K  inch  all  over.  The  pulleys  are  then 
hand  reamed,  after  which  they  are  ready  for  the  finishing 
machine. 

The  method  of  turning  the  counter-shaft  cones  is  shown  in 
Fig.  1,  and  is  also  indicated  by  the  dotted  lines  of  Fig.  2. 
The  work  is  mounted  on  a  plain  lathe  arbor,  as  shown,  and 
driven  by  an  equalizing  device  from  the  spindle.  This  com- 
pensating driver,  shown  in  detail  in  Fig.  3,  consists  of  a 
face-plate  0,  threaded  to  the  nose  of  the  spindle,  an  inter- 
mediate plate  P,  and  a  driver  Q  having  three  jaws,  adapted 
to  engage  with  corresponding  ribs  in  the  cone.  The  intermedi- 
ate plate  P  has  horizontal  tongues,  fitting  loosely  in  corre- 
sponding grooves  in  0,  at  the  left.  At  the  right,  it  has  verti- 
cal tongues,  loosely  fitting  in  corresponding  grooves  in  the 
flange  of  Q.  The  clamp  bolts  which  hold  0,  P  and  Q  together 
fit  loosely.  It  will  thus  be  seen  that  Q  adjusts  itself  hori- 
zontally or  vertically,  until  all  three  of  its  driving  faces  are 
bearing  with  equal  pressure  on  the  three  ribs  of  the  cone, 
which  is  thus  rotated  absolutely  without  eccentric  strain. 

Seven  tools  are  shown  in  place  in  the  tool-holder,  turning 
the  five  steps  of  the  counter-shaft  cone  in  Fig.  1.  Of  these 
seven,  five  are  used  to  turn  the  five  steps,  while  the  other  two 
are  employed  to  finish  the  edges  of  the  rim  at  the  largest  and 
smallest  steps.  The  tools  for  turning  are  set  to  a  master 
cone.  The  slide  is  raised  from  the  former  by  eccentric  /,  the 
tools  are  set  central  with  the  face  of  the  pulley,  and  the 
former  is  set  central  with  the  finger,  this  being  done  for  each 
new  piece  of  work.  The  carriage  .is  then  moved  to  the  left, 
the  eccentric  released  and  a  cut  taken  over  the  pulleys. 


Pig.  4.    Rear  View  of  Carriage,  showing  Form  Tool  Holder  and  Form 
Copying  Mechanism. 

The  next  operation  consists  in  scraping  the  surfaces  of  the 
steps  with  the  flat  forming  tool  N,  mounted  at  the  rear.  This 
tool  is  ground  to  exactly  fit  the  previously  turned  face  of  the 
pulley,  and  takes  off  about  0.005  inch,  enough  to  remove  the 
tool  marks  and  give  a  fine  finish.  It  will  be  seen  that  this 
forming  tool  also  has  a  small  lip  formed  on  its  left  side.  This 
is  used  for  undercutting  the  sides  of  the  cone  steps  for  belt 
clearance.  By  movin.g  this  tool  slightly  sidewise,  the  proper 
clearance  is  cut.  This  tool,  together  with  the  former  F,  and 
the  finger  Q  bearing  against  it,  are  best  seen  in  the  rear  view 
of  the  lathe  in  Fig.  4. 

In  turning  the  head  cones,  practically  the  same  turret  lathe 
operations  are  gone  through  with  as  in  the  case  of  the  counter- 
shaft cones,  the  work  being  chucked  and  then  roughed  all 
over  the  outside  to  remove  the  scale.  In  addition,  the  Inside 
Is  turned,  and  the  step  for  the  cone  pinion  Is  bored.  The 
cone  pinion  is  then  pressed  in,  and  the  pulleys  are  ready  for 
the  flnisliing  machine. 

As  shown  in   Fig.  .').  the  head  cones,  with  the  cone  pinions 
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in  place,  are  mounted  on  the  shoulder  arbor  R,  and  held 
there  by  nut  S.  This  arbor  has  a  shank  at  one  end  fitting 
the  tapered  hole  in  the  spindle,  while  in  the  other  is  driven 
a  bronze  taper  bushing,  running  on  a  special  hardened  center 
T  in  the  tail-stock  spindle.  The  cones  are  driven  from  the 
face-plate  U,  screwed  to  the  spindle,  and  provided  with  three 
driving  pins,  fitting  accurately  jigged  holes  in  the  inner  flange 
of  the  cone.  These  holes  are  the  ones  made  for  the  lock 
plungers. 

It  will  be  seen  in  Fig.  5  that  only  the  four  larger  steps  of 
the  five  are  turned  by  the  tools  in  the  multiple  tool-post.  The 
former  does  not  have  to  be  set  centrally  with  the  work  for 
each  new   piece,  as  in  the  case  of  the  counter-shaft  pulleys. 


Machinery, N.  r. 


Fig.  5.    Method  of  Driving  Head  Cones,  and  Layout  of  Tools. 

since  the  work  is  located  endwise  by  the  s.houlder  on  arbor  R. 
Two  extra  tools,  7  and  T  are  used  for  finishing  the  large  and 
small  end  flanges  of  the  cone.  The  forming  tool  N,  in  Fig.  2, 
Is  used  as  before,  to  finish  the  crowned  surfaces  and  recess 
the  sides  of  the  steps  for  the  belt  clearance.  In  addition,  it 
turns  the  periphery  of  the  smallest  step,  the  work  being  sup- 
ported stiff  enough  at  this  point  to  allow  this  heavy  forming 
cut  to  be  taken. 

The  cones  come  true  to  within  0.002  inch,  leaving  an  excel- 
lent finish;  they  require  absolutely  no  filing  and  practically 
no  polishing. 

*  *         4: 

Work  was  begun  on  the  first  Hudson  tunnel  in  November, 
1874,  and  continued  intermittently  until  the  Hudson  Tunnel 
Co.  acquired  the  franchise  and  other  valuable  franchises  for 
tunnels  under  the  Hudson  and  contiguous  shores.  The  first 
tunnel  projected  is  rapidly  nearing  completion,  and  the  open- 
ing to  traffic  from  Hoboken  to  Hudson  street  took  place 
February  25.  Notwithstanding  the  fact  that  work  was  begun 
on  the  first  tunnel  under  the  waters  surrounding  Manhattan 
Island  over  thirty-three  years  ago,  the  first  bore  to  be  opened 
to  the  public  is  that  under  the  East  River  joining  Bowling 
Green  with  Borough  Hall,  Brooklyn.  This  tunnel  was  opened 
January  9,  and  is  run  in  connection  with  the  New  York  sub- 
way. Certain  subway  trains  continue  their  trips  into  the 
Brooklyn  district.  The  new  service  has  to  some  extent  re- 
lieved the  Brooklyn  Bridge  congestion,  and  is  the  first  step 
in  providing  more  adequate  transit  facilities  between  New 
York  and  Brooklyn. 

*  «     * 

More  than  ten  years  ago,  experiments  were  undertaken  by 
the  firm  Gabellini,  in  Rome,  Italy,  to  make  boats  out  of  rein- 
forced concrete.  Since  that  time,  the  firm  has  built  a  nuniber 
of  boats  for  different  purposes  from  this  material,  these  boats 
having  a  displacement  of  from  100  to  150  tons.  The  frames  of 
the  boats  are  constructed  from  reinforced  concrete,  and  are 
covered  on  the  outside  and  inside  with  a  concrete  covering, 
reinforced  with  wire  netting,  water-tight  compartments  being 
thus  formed  between  the  two  layers  of  concrete.  The  outside 
is  covered  with  pure  cement,  giving  a  highly  finished  surface. 
It  is  claimed  that  boats  made  in  this  manner  have  the  follow- 
ing advantages  over  boats  built  in  the  usual  manner:  They 
can  be  built  quicker' and  cheaper;  the  maintenance  becomes 
smaller;  they  have  a  high  capacity  for  withstanding  outside 
forces;  and,  as  compared  with  wooden  boats,  they  are  fire- 
proof. 


AUTOMATIC  FEED-PLATE  DRILLING 
ATTACHMENT. 

The  accompanying  half-tone  shows  an  interesting  use  for 
a  Brown  &  Sharpe  automatic  gear-cutter,  it  being  transformed 
into  an  automatic  indexing  and  drilling  machine.  The  scheme 
is  in  use  in  the  new  shop  of  the  Mueller  Machine  Tool  Co., 
Cincinnati,  Ohio,  and  is  employed  for  drilling  the  feed-plates- 
of  the  variable  speed  box  of  the  Mueller  radial  drill. 

The  drilling  fixture  is  bolted  to  a  No.  3  Brown  &  Sharpe 
gear-cutter,  the  cutter  spindle  of  the  latter  having  a  large 
spur  gear,  mounted  as  shown,  which  drives  the  small  pinion 
and  the  drilling  shaft  at  high  speed,  through  the  medium  of 
miter  gears.  The  drilling  fixture  travels  automatically  back 
and  forth  with  the  machine  carriage,  in  the  usual  manner,  the 
same  as  when  cutting  gears.  A  lot  of  50  or  more  feed-plates 
is  usually  drilled,  all  in  the  same  circle,  and  then  the  index 
is  changed  to  suit  the  next  concentric  circle  of  holes.  The 
method  of  making  the  change  is  novel.  The  dial  for  elevating 
the  dividing  head  is  not  used,  but  instead  the  exact  measure- 
ments are  obtained  by  the  use  of  collars  or  bushings  of  the 
exact  width  required  between  the  concentric  rows  of  holes. 
A  five-pound  weight  A  is  loosely  fitted  on  top  of  the  elevating 
screw,  and  when  it  rests  upon  the  end  of  the  screw  It,  of 
course,  turns  with  the  screw  when  the  head  is  raised  or  low- 
ered.    Between  this  weight  and  the  elevating  screw  nut  there 


Automatic  Feed-plate  Drilling  Attachment. 

is  placed  a  long  collar  or  bushing  C  having  a  narrow  space 
knurled.  This  collar  has  the  exact  length  required  for  the 
elevation  of  the  lower  face  of  the  five-pound  weight  above 
the  elevating  feed  screw  nut  when  drilling  the  largest  circle 
of  holes.  When  the  next  circle  is  to  be  drilled  in  a  lot  of 
plates,  a  collar  0.834  inch  in  length  (which  is  the  distance 
between  the  concentric  circles)  is  placed  between  the  long 
collar  and  the  weight.  The  method  of  adjustment  is  as  fol- 
lows: 

The  operator  holds  the  knurled  collar  with  one  hand  and 
turns  the  hand-wheel  with  the  other  in  the  direction  to  lower 
the  dividing  head  and  work  spindle.  This  causes  the  weight 
which  is  supported  by  the  collar  and  the  elevating  screw  nut, 
to  descend  until  it  touches  the  end  of  the  elevating  screw. 
The  moment  it  comes  in  contact  it  begins  to  turn,  thus  noti- 
fying the  operator  that  the  limit  of  travel  is  reached.  The 
same  procedure  applies  for  drilling  the  next  concentric  row 
of  holes,  one  of  the  narrow  collars  then  being  interposed 
between  the  weight  and  the  long  collar.  The  illustration 
shows  two  of  these  collars  on  top  of  the  long  collar  support- 
ing the  five-pound  weight.  It  will  be  observed  that  the  drill 
is  in  position  for  drilling  the  third  row  of  concentric  holes. 
This  method  of  gaging  the  width  between  circles  has  been 
found  to  be  close,  it  being  easily  possible  to  space  them  within 
0.001  inch  of  exactness.  It  has  the  advantage  of  eliminating 
the  mistakes  which  are  always  possible  in  reading  graduations 
on  a  dial   plate. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


PUNCH  PRESS  FORMING  JOB. 

The  arconipanying  cut  shows  ;i  rather  Intorestiiig  i)ieco  ot 
work  done  on  the  punch  press.  The  work  to  be  made  Is 
shown  In  an  enlarged  scale  In  Fig,  1.  The  operation  per- 
formed with  the  tool  shown  consists  in  forcing  the  metal  out 
on  one  side  of  the  piece  to  form  a  key,  as  shown  at  A'.  The 
die  of  the  device  with  which  this  is  done  consists  of  a  cast 
iron  block  .1.  I'^i.i;,  3,  bored  to  receive  the  tool  steel  ring  B, 
which   is  tapered   on   the  inside  to  fit   sjiring   collet  C.     The 
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Figs.  1  and  2.    Enlarged  View  of  Piece  to  be  made,  and 
Punch  for  Forming  Key. 

set-screw  D  acts  as  a  key  and  allows  the  collet  to  move  up 
and  down,  but  prevents  it  from  turning.  The  plate  E,  on  the 
top.  acts  as  a  stop  for  the  collet,  which  is  forced  upward  by 
the  spring  F.  Finally,  four  screws  G  fasten  the  ring  B  and 
the  plate  E  securely  to  the  die  block.  The  plunger  H  is  used 
for  ejecting  the  piece,  being  actuated  by  the  spring  7. 

In  Fig.  2,  the  punch-holder  is  represented  by  J.  Into  this, 
tool  steel  punch  K  is  fitted,  the  punch  being  driven  into  its 
holder,  and  secured  by  the  taper  pin  L.     The  sleeve  M.  made 


Fig.  3.    Die  for  Perming  Key  on  Piece  shown  In  Fig.  1. 

Of  machine  steel,  is  threaded  on  the  punch  holder  for  adjust- 
ing the  spring  0.  This  sleeve  is  locked  in  position  by  the 
nut  N.  The  cui>shaped  piece  P  acts  as  a  stripper,  and  also 
closes  the  collet  G,  Fig. -3,  when  the  punch  descends. 

The  operation  of  this  punch  die  is  as  follows:  The  piece  or 
work,  as  received  from  the  automatic  screw  machine,  is  set 
Into  the  collet,  which  is  sufflciently  open  to  admit  the  large 
end  of  the  tapered  part  of  the  work  to  be  put  In.    The  press 


i.s  then  operated.  The  point  of  the  punch  enters  the  piece, 
bringing  it  concentric.  The  part  P  then  strikes  the  collet, 
forcing  it  Into  the  taper  ring  B,  and  thus  the  work  is  held 
securely  while  a  shoulder  on  the  iiunch  strikes  the  metal  on 
one  side  of  the  piece,  forcing  it  out  Into  the  pocket  R,  in  the 
collet,  and  by  this  means  forms  the  desired  key. 
Candiac,  Canada.  S.  A.  McDonald. 


WEIGHTS  NOT  THE  EQUIVALENT  OP  SPRINGS. 

Your  editorial  in  the  February  issue  reminds  me  of  the 
experience  of  a  friend  who  builds  many  kinds  of  hydraulic 
presses  and  who,  one  day,  discovered  a  place  in  which  a 
weight  was  by  no  means  the  equivalent  of  a  spring. 

Some  of  his  presses  are'  equipped  with  a  by-pass  valve 
designed  to  open  when  the  maximum  pressure  is  reached,  and 
thus  prevent  accidents.  This  valve  had  always  been  held  to 
its  seat  by  a  weighted  lever,  and  had  always  "functioned" 
without  trouble. 

But  one  day  he  pu-t  to  the  shop  test  a  press  which  he  had 
built  for  a  leather-belt  manufacturer.  It  had  a  large  platen 
for  wide  belts,  and  was  designed  to  press  together  the 
cemented  joints  of  leather  belts  in  process  of  manufacture. 

In  such  work  the  pressure  in  the  cylinder  would  go  up 
from  practically  nothing  to  the  maximum,  in  something  like 
half  a  stroke  of  the  pump,  and  then  the  by-pass  valve  had  to 
open  quickly.  It  did  this  by  bending  the  lever  on  which  the 
weight  was  placed,  the  weight  itself  offering  too  much  resist- 
ance to  the  very  quick  acceleration  required. 

The  weight  was  replaced  by  a  helical  spring,  which  was  the 
equivalent  of  the  weight  so  far  as  holding  the  valve  to  its 
seat  was  concerned,  but  was  a  very  ditlerent  affair  when 
there  was  a  call  for  quick  opening  of  the  valve,  because  the 
mass  of  the  spring  was  so  small  as  to  offer  only  a  negligible 
resistance,  and  the  valve,  though  held  to  its  seat  by  the  same 
pressure,  was  permitted  to  open  as  quickly  as  was  necessary. 

On  the  paper-perforating  machine  which  forms  a  part  of  the 
"monotype"  outfit  for  setting  type,  there  is  a  suspended 
weight,  which,  by.  its  descent,  operates  certain  mechanism 
intermittently,  as  the  keys  of  the  machine  are  manipulated. 
But  to  the  eye,  the  weight  seems  to  descend,  not  intermit- 
tently, but  with  a  perfectly  steady  motion  when  the  keys  are 
played  rapidly.  This  is  because  a  portion  of  the  weight-sus- 
pending member  is  a  helical  spring,  which,  when  the  mechan- 
ism is- released,  contracts,  and  when  the  mechanism  is  stopped, 
expands.  Thus  the  pull  is  practically  uniform,  instead  of 
being  very  small  at  the  beginning  of  motion  and  very  heavy 
at  the  end  of  it,  as  it  would  be  if  the  suspending  member  were 
rigid. 

The  result  is  another  very  pretty  example  of  the  fact  that 
a  weight  and  a  spring  are  by  no  means  equivalent.  I  think, 
generally,  when  the  claim  is  made  that  they  are  equivalent 
it  is  meant  for  the  particular  case  under  consideration  only; 
not  that  the  one  is  broadly  the  equivalent  of  the  other. 

Center  Bridge,  Pa.  Fred  J.  Miller. 


DRILLING  AND  REAMING  IN  THE  LATHE. 

Your  shop  operation  sheets  Nos.  16,  17,  and  IS  show  the  old 
reliable  way  of  drilling  and  reaming  a  hole  in  the  lathe.  Al- 
low me  to  offer  a  quicker,  more  modern,  and  even  more  re- 
liable method  of  performing  said  operation. 

Take  a  lathe  with  a  large  hole  through  the  spindle  and  fit 
to  it  an  up-to-date  3  or  4-jaw  geared  scroll  chuck.  These 
chuclis  have  been  wonderfully  improved  in  strength  and  wear- 
ing qualities,  and  are  at  present  infinitely  superior  to  the  old 
style  ring-and-pinion  universal  chucks.  Fit  a  No.  2  or  3  Hart- 
ford or  similar  drill  chuck  to  the  taper  hole  of  the  tail-stock 
spindle,  and  we  are  ready  to  go  ahead. 

Put  the  work  into  the  large  chuck  and  face  It  true.  Put  a 
large  combination  center  drill  (one  with  a  7-16  Inch  body)  in 
the  drill  chuck  and  run  it  in  as  far  as  possible — easily  at  first 
to  make  sure  it  runs  true.  Follow  this  with  a  Vi.  B-16,  or  % 
inch  drill,  according  to  the  size  of  hole  wanted.  By  thus  re- 
moving the  stock   which  would  otherwise  have  to   be  almost 
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pushed  away  by  the  point  of  the  large  drill,  it  is  a  compara- 
tively easy  matter  to  enlarge  the  hole  to  reaming  size  by 
means  of  a  twist  drill  held  by  the  same  drill  chuck  in  the 
tail-stock. 

Now  about  the  reaming:  I  have  been  told  lots  of  times  that 
a  reamer  held  in  the  chuck  would  cut  larger  than  standard, 
but  my  experience  in  this  line  has  taught  me  that  If  every- 
thing is  in  line,  as  it  should  be,  the  hole  will  be  straight,  true, 
and  as  near  to  size  as  it  is  possible  to  get  it  by  any  method. 
The  work  may  now  be  turned  to  size  on  the  outside  if  required 
without  further  adjustment,  and  if  you  are  one  of  those  for- 
tunate ones  who  know  how  to  use  a  cutting-of£  tool  without 
breaking  it,  you  can  finish  the  piece  in  one  operation  without 
rechucking  or  placing  on  a  mandrel. 

The  one  point  whifch  I  would  like  to  bring  out  most  clearly 
is  the  utter  fallacy  (in  my  estimation)  of  feeding  a  drill, 
reamer  or  any  boring  tool  into  a  revolving  piece  of  work  by 
holding  it  against  a  pointed  center.  H.  J.  Bachmann. 

New  York. 


LINING  LOCOMOTIVE  GUIDE  BARS  FOR 
LATERAL  WEAR. 

While  visiting  several  railway  repair  shops  during  the 
past  summer,  I  was  particularly  struck  with  the  various 
ways  in  which  the  same  job  was  performed.  For  instance, 
the  manner  of  fastening  liners  to  steel  guide  bars,  for  taking 
up  lateral  wear,  was  accomplished  in  some  places  by  drilling 
clear  through  the  guides,  and  then  riveting  the  liners  in  place. 
This  takes  considerable  time,  and  when  a  bar  requires  a  liner 
on  each  side,  some  difficulty  is  met  with  in  getting  them  both 


countersink,  a  5/16-inch  steel  ball  is  dropped  in  the  hole  and 
either  a  brass  or  soft  iron  rivet  is  driven  in.  While  riveting 
up  the  top  end,  the  ball  is  forcing  itself  up  into  the  slot, 
which  has  been  sawed  in  the  end  of  the  rivet,  causing  the  rivet 
to  spread  and  fill  the  enlarged  part  of  the  hole.  These  liners, 
if  of  common  rolled  bar  stock,  should  be  planed  after  being 
riveted  on;  if  cold  rolled  stock  is  used,  this  is  not  necessary, 
and  the  recess  in  the  bars  should  be  planed  the  proper  depth 


Fig.  1.    Guide  Bar  planed  for  Liners,  and  Jig  for  DriUing  the  Liners. 

tight  when  using  the  one  rivet  for  both  sides.  Others  drill 
and  tap  holes  about  one  inch  deep,  then  fasten  the  liner  in 
place  by  screwing  into  these  holes  a  length  of  threaded  iron, 
which  is  cut  off  to  proper  length  and  then  riveted.  This  does 
i\ot  always  make  a  tight  job,  and  frequently  a  tap  is  broken  In 
a  hole.  Then  again,  others  used  countersink  screws  for  hold- 
ing the  liners  in  place,  or,  instead  of  using  liners,  babbitted 
the  sides  of  the  guides.  Of  course,  in  all  previously  mentioned 
methods  the  bars  had  first  been  planed  certain  depths  to 
make  room  for  the  liner.  I  was  informed  that  the  babbitted 
liners  wore  much  longer  than  the  original  bar  did.  and  were 
quickly  put  on  and  machined.  If  this  is  correct,  I  am  inclined 
to  think  this  method  is  better  than  the  others  mentioned. 

After  considerable  experimenting,  I  find  the  method  illus- 
trated in  the  accompanying  cuts  to  be  very  satisfactory.  In 
Fig.  1  is  shown  a  bar  which  has  been  planed  for  liners  on 
both  sides,  the  planed  surface  being  7/32  inch  deep  and  2 
inches  wide.  Steel  liners,  %x2  inches,  are  drilled  to  the 
jig  shown,  then  clamped  to  the  guide  bars  and  the  bars  drilled 
with  a  %-inch  twist  drill  to  a  depth  of  %  inch.  A  short  twist 
drill  that  has  been  ground  so  that  it  is  much  smaller 
%  inch  back  from  the  point  than  at  the  point,  and  also 
ground  off  the  center,  is  inserted  in  the  hole  already  drilled. 
and  the  hole  drilled  about  %  inch  deeper.  A  drill  ground  in 
this  way  will  produce  a  hole  similar  to  the  one  shown  in 
Fig.    2.      After   countersinking    the   liners    with   a   long   taper 


SECTION  OF  GUIDE  BAR  Maehtua-u.S.T. 

Fig.  2.    Method  of  Fastenijig  Lluers  to  Guide  Bara. 

to  suit  the  thickness  of  the  liners.  This  is  an  inexpensive 
method  ,as  the  steel  balls  used  do  not  cost  over  one-halt  cent 
apiece,  and  there  is  no  tapping  of  holes  or  turning  and  thread- 
ing bolts  or  rivets.  One  end  of  the  liner  should  be  made  to 
butt  up  against  the  cylinder  head,  and  the  other  end  to  bear 
tightly  against  the  end  of  the  planed  recess  in  the  bar,  there- 
by preventing  any  shearing  strain  being  put  on  the  rivets. 
WThile  these  liners  are  not  so  tight  that  they  cannot  be 
taken  off  by  driving  a  flat  chisel  between  them  and  the  bars, 
still,  properly  fitted  endwise,  they  have  held  for  two  years 
to  my  knowledge,  or  until  they  have  had  to  be  removed 
through  wear.  M.  H.  Westbbook. 

Port  Huron,  Mich. 


TO  REMOVE  PULLEYS  FROM  SHAFTS. 

The  first  thing  to  do  when  pulleys  are  to  be  removed  from 
shafts  is,  of  course,  to  loosen  the  set-screws,  if  there  should 
be  any.  These  are  sometimes  rusted  in,  and  in  such  a  case 
it  is  necessary  to  use  a  wrench  and  pull  with  a  steady  pull  to 
avoid  breaking  off  the  heads.  It  the  heads  of  the  screws 
should  break  off,  the  only  thing  that  can  be  done  is  to  drill 
out  the  screws.  Should  the  screws  be  hardened,  they  can  be 
annealed  by  means  of  a  blow  torch.  To  remove  keys,  procure 
a  short,  stiff  key  drift  and  a  heavy  sledge.  Strike  with  as 
heav}'  blows  as  possible;  light  blows  are  likely  to  upset  the 
end  of  the  key  and  make  it  harder  to  remove.  If  it  is  found 
impossible  to  remove  the  key  by  this  process,  a  key  gun,  such 
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as  described  In  the  December  issue  of  Machineky,  may  be  used 
to  advantage.  If  nothing  of  this  kind  Is  at  hand,  a  swinging 
ram,  if  there  be  room  to  work  it,  may  be  used.  This  may 
consist  of  a  piece  of  round  iron  or  steel  about  six  inches  or 
more  in  diameter,  and  two  feet,  or  more,  long.  There  should 
be  two  eye-bolts  in  the  upper  side  of  this  bar,  by  means  of 
which  the  ram  Is  suspended  from  above  by  a  rope,  or  chain, 
in  such  a  position  that  it  can  be  drawn  back  and  swung 
against  the   drift.     If  the  key  cannot  be  driven  out  in  this 
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ni;imior,  on  account  of  lack  of  space,  but  It  can  be  reached 
Willi  a  drill.  It  is  then  necessary  to  drill  It  out. 

When  the  key  Is  removed,  if  the  pulley  is  not  very  large, 
or  does  not  stUk  too  hard  to  the  shaft,  it  may  bo  driven  oft 
with  a  swinging  ram.  Larger  pulleys  often  have  to  be  pulled 
oft  by  means  of  a  jack  and  a  long  chain;  In  such  a  case  place 
the  bottom  ot  the  jack  on  the  end  of  the  shaft,  put  the  middle 
of  the  chain  over  the  top  ot  the  jack,  and  hook  the  ends 
around  two  opposite  arms  ot  the  pulley,  provided  these  are 
strong  enough  to  stand  the  strain;  otherwise,  place  a  heavy 
strap  back  of  the  hub,  and  attach  the  chain  to  (his.  When 
enough  pressure  is  brought  to  bear  on  the  jack,  a  blow  with 
the  sledge  is  likely  to  start  the  pulley. 

Sometimes  a  more  elaborate  rig  is  required,  such  as  is 
shown  in  the  cut.  In  this,  A  represents  the  shaft;  B,  the  hub 
of  the  pulley  to  be  removed;  (7  is  a  heavy  U-strap;  and  D  la 
another  similar  strap  made  as  shown  in  the  end  view.  The 
size  of  the  bolts  and  straps  used  for  this  rigging,  of  course, 
depend  upon  the  size  of  the  work.  Three-inch  bolts  are,  as 
a  rule,  large  enough  for  any  ordinary  work,  and  a  wrench 
may  be  used,  say  10  feet  long.  The  outer  ends  of  the  bolts 
should  have  a  long  threaded  portion,  and  suitable  washers 
should  be  used  under  the  nuts.  It  is  plainly  seen  from  the 
cut  how  the  pulley  is  removed,  the  nuts  E  being  tightened 
up  until  the  hub  of  the  pulley  gives  away  from  the  shaft.  If, 
however,  the  hub  cannot  be  started  by  tightening  up  the 
bolts,  it  may  be  necessary  to  heat  the  hub.  Waste  dipped  in 
kerosene,  charcoal,  or  blow  torches  may  be  used,  when  neces- 
sary, for  heating.  The  rim  of  the  pulley  may  be  protected 
from  the  heat  by  pieces  of  sheet  iron,  and  the  shaft  should 
be  kept  cool  vfith  water. 

When  a  heavy  pressure  is  secured  on  the  shaft,  a  jar  with  a 
heavy  sledge  is  most  likely  to  start  the  pulley.  If,  however, 
the  pulley  is  still  fast  on  the  shaft,  and  no  appliances  for 
removing  it  can  be  easily  secured,  then  the  hub  had  better 
be  split,  and  the  hole  wedged  open  far  enough  to  let  the  pulley 
come  off.  The  pulley  can  afterward  be  made  "as  good  as 
new"  by  shrinking  bands  around  the  hub. 

Portland,  Me.  H.  K.  Griggs. 


removed,  and  the  spindle  of  the  machine  is  inserted  into  the 
tail-stock  of  the  lathe.  A  separate  counter-shaft  is  provided 
with  a  "Sim-l'ull"  starting  device,  and  by  changing  the  posi- 


DRIVING  AXLE  CENTERING  TOOL. 

The  accompanying  cuts  illustrate  a  centering  device  which 
may  be  of  Interest  to  the  readers  of  Machinery.  This  attach- 
ment is  used  in  the  Sedalia  shops  of  the  Missouri  Pacific 
Railway.  The  idea  is  original,  and  I  do  not  believe  that  this 
device  is  in  use  elsewhere.  On  account  of  heavy  wheel  lathe 
service,  we  are  required  to  put  a  60-degree  center,  measuring 


Flgr,  1.    Lathe  Attachment  for  Centering  Heavy  Work. 

1%,  inch  in  diameter,  in  all  locomotive  driving  axles.  The 
process  ot  drilling  them  in  with  a  ratchet  was  too  slow  and 
laborious,  and  not  having  a  regular  centering  machine,  the 
attachment  shown  in  Fig.  1  was  devised.  This  attachment 
works  perfectly,  producing  two  large  smooth-cut  centers  in 
fifteen  minutes.  The  way  in  which  this  device  is  attached 
to  a  lathe  is  clearly   shown   in   Fig.   2.     The  lathe   center  is 


Fig.  2.     Centering  Tool  attached  to  the  Lathe. 

tion  of  the  pin  A,  shown  in  Fig.  3,  two  speeds  are  obtainable, 
one  giving  75  revolutions  for  the  countersink,  and  the  other 
300  revolutions  for  a  %-inch  drill  which  precedes  it.  A  2%- 
inch  belt  is  used  for  driving,  and  as  there  is  but  four  inches 
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Fig.  3.    Detalla  of  the  Centering  Tool. 

difference  in  the  length  ot  all  the  axles  in  use  here,  a  10-inch 
face  fully  on  the  counter-shaft  gives  ample  room  for  the 
variations.  W.  W.  Williams. 

Sedalia,  Mo. 


MAKING  A  SLEEVE  WITH  AN  ACCURATE 

KEYWAY. 
One  day  a  job  came  up  requiring  the  making  of  four  high- 
percentage  chrome  nickel-steel  sleeves,  9  inches  long,  having 
a  1 1,4 -inch  bore,  with  key  ways  3/16  inch  wide  by 
3/32  inch  deep.  The  sleeves  must  be  made  so  that 
they  would  slide  on  the  shaft  freely,  and  yet  have 
no  play.  The  bore  was  to  be  within  0.0005  inch  of  the 
correct  size  and  the  key  way  to  be  exactly  parallel  with 
the  bore.  This  job  was  completed  in  the  following  manner. 
The  bar  steel  for  the  sleeves  was  held  in  a  chuck  nrnv 
the  end  and  rough-turned  on  the  outside,  and  provided  with  a 
1  3/16-lnch  drilled  hole.  It  was  then  taken  out  of  the  chuck 
and  a  1-inch  bore  collet  was  fitted  to  the  taper  In  the  spindle 
of  the  lathe,  and  a  cast  iron  boring  bar  holder  fitted  to  the 
carriage  and   bored   with   a   1-inch   drill,   held    in    the   chuck 
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so  as  to  be  parallel  with  the  head-stock.  A  piece  of  cold 
rolled  1-inch  shafting  was  then  provided  with  a  square  cutter 
held  in  place  by  a  set-screw  on  the  side  and  fed  out  by  a  set- 
screw  on  the  top  of  the  bar,  acting  on  the  end  of  the  cutter. 
The  sleeves  were  then  rechuclied  and  bored  to  1.240  inch 
diameter,  and  then  the  cutter  bar  was  inserted  in  the  bor- 
ing bar  holder  and  -  brought  carefully  to  the  center,  and 
the  carriage  clamped  to  the  gib  screws.  A  slotting  cutter, 
ground  to  gage,  was  inserted  in  the  bar,  and  the  set-screw 
on  the  side  was  tightened  just  enough  to  hold  the  cutter  firmly 
in  place  and  yet  allow  it  to  be  pushed  out  by  the  adjusting 
screw  after  each  cut  to  provide  for  feed.  The  carriage  was 
then  run  forward  and  back  by  hand,  each  cut  taken  being 
about  0.003  inch  deep,  using  lard  oil  on  the  cutter.  The 
sleeves  were  then  placed  on  a  mandrel  and  finished  on  the 
outside.  The  bore  was  lapped  to  size  with  a  lead  lapping 
bar  cast  on  a  tool  steel  mandrel,  turned  to  about  1.180-inch 
In  diameter.  This  procedure  resulted  in  a  perfect  job. 
Schenectady,  N.  T.  Robert  Mathew. 


CENTER  USED  WHEN  FACING  THE  ENDS 
OP  WORK. 

I  have  been  greatly  interested  in  the  letters  in  Machinebt 
regarding  the  squaring  of  the  ends  of  work  on  centers,  and 
it  may  be  of  interest  to  some  readers  of  Machikert  to  see  the 
simple  center  that  I  use  for  this  purpose.  This  center  may 
not  be  new  to  everybody,  but  I  have  never  seen  this  idea 
published  in  any  trade  paper  before.  On  the  side  of  the  center 
is  a  half  round  groove  as  indicated  in  the  cut.     This  groove 


Macltinery.X.  T. 
Center  -with  Groove  to  receive  Point  of  Tool. 

is  made  by  a  round  file,  and  while  the  efficiency  of  the  center 
for  ordinary  work  is  hardly  impaired  at  all,  it  is  possible  to 
use  a  tool  that  is  quite  blunt  on  the  end  when  facing  work; 
by  feeding  the  tool  to  the  bottom  of  the  groove,  the  work  can 
be  cleaned  perfectly  at  the  end.  The  edges  of  the  groove 
should  be  slightly  rounded,  so  as  to  prevent  all  tendency  for 
cutting  or  reaming  the  center  hole  of  the  work. 

Newburyport,  Mass.  R.  H.  Marsh. 


NOTES  ON  CENTERING. 

The  remarks  by  "Allan"  in  the  October,  1007.  issue  re- 
garding Centering  work  for  turning  has  just  caught  my 
attention,  and  I  would  like  to  add  a  few  words.  What  "Allan" 
writes  is  all  very  good  as  far  as  it  goes,  but  In  my  esti- 
mation "the  half  has  not  been  told."  The  balance  of  'the 
story  is  this:  Keep  handy  a  punch  ground  accurately  to  60 
degrees  and  fairly  long  and  stout.  After  the  center  has 
been  reamed,  clean  out  the  hole  thoroughly,  then  set  in  the 
punch  so  that  it  stands  vertical,  and  give  it  a  hard  blow 
or  two  with  a  fairly  heavy  hammer.  To  prove  that  this 
method  is  necessary,  center  a  shaft,  omitting  the  punching. 
Take  a  heavy  cut  half  way  over  the  piece.  Turn  it  end 
for  end  and  start  another  cut.  Where  the  cuts  meet,  it 
will  be  shown  that  two  ends  of  shaft  are  not  concentric  in 
nine  cases  out  of  ten.  Now,  take  another  piece  and  punch 
as  described  above,  turn  as  in  the  other  example,  and  you 
will  find  the  result  more  satisfactory. 

Another  kink  I  always  use  and  which  I  believe  is  not 
widely  known  (having  been  asked  by  different  foremen  more 
than  once,  "Now,  what  are  you  doing  that  for?"),  is  to 
grind  a  fine,  narrow  groove  lengthwise  on  the  dead  center. 
Set  the  center  with  the  groove  on  top  or  a  little  to  the 
rear.  This  prevents  disagreeable  happenings  in  the  shape 
of  pieces  dropping  down  between  the  lathe  ways  when  you 
are  loosening  the  center  to  oil  it,  or  when  the  center  gets 
hot.  With  this  groove  you  can  oil  the  center  at  any  time 
and  its  life  is  much  prolonged. 

As  "Allan"  aptly  remarks,  the  centering  is  of  the  utmost 
importance.  The  angle  of  centers  must  be  perfect  because 
of  the  extensive  use  of  the  grinding  lathe  in  modem  manu- 


facturing, and  the  attendant  changing  of  the  shaft  from  one 
machine  to  the  other.  Where  there  is  a  grinder  it  is  best 
to  have  a  special  collet  or  bushing  in  which  to  grind  lathe 
centers.  Some  argue  that  a  center  should  be  ground  while 
in  place  in  the  spindle,  but  in  modern  lathe  building  prac- 
tice it  is  waste  of  time,  for  the  center  will  invariably  run 
true  without  having  to  be  scratched  or  center  punched  to 
correspond   to   a   certain  place  on  the   lathe  spindle. 

Ploddeb. 
[We  are  impressed  by  "Plodder's"  faith  in  the  absolute 
concentricity  of  lathe  spindle  taper  holes  with  their  bear- 
ings, but  think  that  it  is  wise  to  demonstrate  the  fact  on 
each  lathe  before  accepting  it  as  the  gospel.  In  a  later  letter 
"Plodder"  explains  that  the  use  of  the  special  60-degree 
punch  is  to  condense  the  metal  around  the  center  hole  and 
thus  prevent  rapid  wear.  If  the  practice  is  followed  it  Is 
obvious  that  great  care  should  be  taken  to  set  the  punch 
perfectly  in  line  with  the  piece  being  centered  so  as  not  to 
distort  the  center. — Editor.] 


PACING  WORK  ON  CENTERS. 

Having  noticed,  recently,  several  suggestions  relative  to  the 
facing  of  work  on  centers,  it  has  occurred  to  me  that  a  method 
I  have  used  for  some  time  may  be  of  interest  to  the  readers 
of  Machinebt.  After  drilling  the  centers  and  before  counter- 
sinking, put  the  piece  in  the  lathe  and  face  as  close  to  the 
center  as  is  convenient  with  an  ordinary  side  tool;  then  fin- 
ish the  center,  cutting  off  the  thin  shell  that  is  left  around 
the  drilled  hole  with  the  countersink.  By  this  method  one 
avoids  using  an  extra  center,  and  the  work  is  square  on  the 
end  before  the  countersinlcing  is  done,  which  is  a  considerable 
advantage,  since,  if  such  is  not  the  case,  the  high  side  tends 
to  push  the  countersink  out  of  line  with  the  drilled  hole. 
Another  way  is  to  face  the  ends  while  the  piece  runs  on 
punched  centers,  before  they  are  drilled,  and  sometimes  this 
does  very  well,  saves  a  little  time,  arid  makes  an  end  square 
enough  for  the  purpose,  but  it  is  not  as  accurate  as  the  former 
method,  since  it  is  not  at  all  certain  that  the  center,  when 
finished,  will  have  the  exact  location  of  the  punched  hole. 

C,  H. 


A  RULE  POR  OBTAINING  THE  HEIGHT  OF  THE 
MIDDLE  ORDINATE  OF  AN  ARC. 

In  the  December  issue  a  correspondent  asked  how  to  obtain 
the  height  of  the  middle  ordinate  of  an  arc,  having  given  the 
chord  and  the  angle  at  the  center.     Here  is  my  rule: 

Divide  half  the  chord  length  by  the  sine  and  by  the  tangent 
of  half  the  angle  at  the  center.    The  difference  between  these 
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Diagram  shelving  ho^p  Rule  for  Obtaining  the  Height  of  the 
Middle  Ordinate  is  Derived. 

two  results  is  the  height  of  the  ordinate.     A  reference  to  the 
diagram  will  show  how  this  rule  is  derived. 

Bisect  the  angle  at  the  center  by  the  line  a  c.  We  now 
have  two  triangles  ab  c  and  a  d  c  with  sides  and  angles  equal. 
Taking  one  triangle  ap  c,  it  is  evident  that  the  required  height 
is  the  difference  between  the  hypothenuse  a  6  (the  radius  of 
the  circle)   and  the  side  ac.     Now  a  6  is  equal  to  6  c  divided 
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by  tho  slno  of  tho  angle  hoc.  And  a  c  Is  equal  to  b  c  divided 
by  tho  tangent  of  tho  angle  b  a  c. 

In  (ho  problem  which  you  used  as  an  Illustration,  tho  chord 
was  equal  to  10  foot  and  the  angle  at  tho  center  36  degrees. 
Using  these  values,  (>  c  equals  &,  and  angle  bac  equals  18 
degrees.  Now  5  divided  by  0.30902,  the  sine  of  18  degrees, 
equals  16.1801.  You  obtained  1G.55  tor  this  value.  This  was 
erroneous,  the  error  being  made  In  solving  the  equation 
0.30902  R  =  5.  Dividing  5  by  the  tangent,  0.3249,  wo  have 
15.3892  as  the  length  of  the  side  ac.  Subtracting,  16.1801 
minus  15.3892  equals  0.7909   foot,  the  lielght  of  tho  ordinate. 

F.  M.  S. 

[The  niotliod  given  by  F.  M.  S.  Is  undoubtedly  the  more 
elegant  of  the  two,  althougli  the  operations  are  the  same  In 
number,  i.  e.  three.  It  Is  generally  easier  to  multiply  numbers 
tlian  to  divide  them,  especially  when  the  divisors  contain  five 
or  six  figures,  part  or  all  of  which  are  decimals.  For  this 
reason  some  may  prefer  the  method  given  In  December. — 
Editor.] 


SHADING  DRAWINGS. 

To  what  extent  it  is  desirable  to  shade  the  curved  surfaces 
shown  on  working  drawings,  giving  more  or  less  resemblance 
to  the  appearance  of  a  wood  engraving,  is  a  question  occa- 
sionally calling  for  a  decision  in  the  drawing-room.  The 
question  is  usually  decided  by  the  chief  draftsman  in  favor 
of  no  shading  at  all,  in  view  of  the  appreciable  amount  of  the 
draftsman's  time  required  to  do  the  extra  work,  involving  an 
additional  labor  cost.  The  additional  advantages  of  a  judi- 
cious amount  of  shading  is  entirely  lost  sight  of  in  the  light 
of  the  extra  drawing-room  expense  incurred.  While  it  is  im- 
portant for  commercial  reasons  that  labor  cost  should  be 
kept  at  a  minimum,  it  Is  questionable  economy  to  keep  down 
this  cost  at  the  expense  of  absolute  clearness,  especially  so 
when  the  resulting  drawing  may  go  distances  varying  from 
300  feet  to  300  miles,  or  more,  away,  passing  into  the  hands 
of  unknown  workmen,  with  more  or  less  doubtful  ability  to 
properly  read  and  comprehend  all  of  the  details  involved. 
There  are  many  to  whom  the  lines  and  details  of  a  working 
drawing  are  a  meaningless  mass  of  confused  lines  and  figures, 
entirely  beyond  comprehension,  while  a  wood  engraving  is 
clearness  itself,  instantly  presenting  the  object  in  an  unmis- 
takable manner,  with  the  least  possibility  of  misunderstand- 
ing. It  is  unquestionably  a  fact  that  the  major  part  of  all 
machine  drawings  would  be  a  great  deal  clearer,  easier  and 
more  quickly  read  were  a  judicious  amount  of  shading  prop- 
erly done  in  their  preparation.  The  slight  extra  cost  being 
many  times  offset  by  the  saving  in  correspondence  and  time 
used  in  asking  questions,  and  in  running  about  making  the 
necessary  explanations,  which,  were  proper  shading  done, 
would  be,  to  a  large  extent,  eliminated. 

Being  in  charge  of  drawing-room  on  a  class  of  work  requir- 
ing many  complicated  assembled  drawings,  which  are  dis- 
tributed among  men  of  varying  degrees  of  ability  In  the 
quick  and  accurate  reading  of  drawings,  the  need  has  been 
felt  for  some  means  of  bringing  out.  more  clearly  the  forms 
of  the  various  parts,  which  has  been  done  with  very  satis- 
factory results  by  the  adoption  of  a  generous  amount  of  shad- 
ing of  curved  and  irregular  surfaces.  This  resulted  in  a  very 
marked  decrease  in  the  number  of  inquiries  received,  and 
explanations  necessary  to  be  made,  and  also  in  a  considerable 
saving  in  the  time  of  a  high  grade  man,  which  was  formerly 
used  to  an  appreciable  extent  in  running  around  a  large 
factory  in  the  capacity  of  a  walking  encyclopedia.  While  it 
is  not  practical  to  duplicate  a  wood  engraving  in  its  complete- 
ness, yet  there  is  undoubtedly  a  point  between  this  extreme 
and  that  of  the  ordinary  working  drawing  which  it  is  eco- 
nomical to  reach,  notwithstanding  the  extra  drawing-room 
cost  incurred.  H.  D.  Penney. 

Pittsfield,  Mass. 

[The  time  required  in  the  drafting  room  to  make  simple 
shade  lines  to  indicate  the  lower  and  right-hand  edges  of 
solids  is  time  well  spent.  When  a  drawing  is  properly  di- 
mensioned, every  distance  that  the  workman  will  need  to 
know  being  given,  there  can  be  no  oljjectlon  to  such  shade 
lines  other  than  the  time  required  to  make  them.     The  time 


ilwindlos  Into  insignificance  when  tho  clearnoss  and  attractive- 
ness of  drawings  properly  shaded  Is  taken  Into  account.  In 
the  course  of  a  year  we  see  a  great  variety  of  drawings  made 
by  all  kinds  of  draftsmen  trained  under  all  sorts  of  condi- 
tions. The  difference  In  clearness  Is  amazing,  and  It  is  easy 
to  see  that  simple  shading  and  proper  cross-sectioning  are 
really  very  important.  The  drawing  that  possesses  snap  and 
life  ife  an  inspiration,  and  It  is  a  real  pleasure  to  work  from 
it.  The  unshaded  drawing  has  a  weakness  and  dullness  that 
is  discouraging.  It  requires  more  mental  effort  or  concentra- 
tion to  understand  it,  and  the  chances  for  error  of  Interpreta- 
tion are  greater,  we  believe,  than  with  shaded  drawings.  As 
to  shade  lines  for  rounded  surfaces,  however,  we  doubt  that 
they  are  generally  advisable.  Unless  such  shading  is  very 
xo-ell  done,  the  result  is  decidedly  amateurish  in  appearance. 
If  it  Is  well  done  the  effect  is,  of  course,  pleasing  and  the 
subject  stands  forth  clearly,  but  unless  for  some  very  spe- 
cial cases,  we  would  not  favor  it. — Editob.] 


GERMAN  MANUFACTURERS  HELPED  ONLY  BY 
REDUCED  FREIGHT  RATES  ON  EXPORTS. 

In  your  leading  editorial  in  the  November  issue,  1907, 
entitled  "The  French  Machine  Tool  Trade,"  you  claim  that  the 
German  tool  manufacturers  receive  an  allowance  from  their 
government  on  all  machinery  sales  for  export.  This  state- 
ment is  certainly  not  based  on  fact,  and  it  seems  to  have  ema- 
nated from  certain  sources  which  constantly  endeavor  to 
create  ill  feeling  against  the  nation  that  is  one  of  America's 
best  customers. 

The  only  way  in  which  the  German  government  favors 
export  is  by  allowing  a  slightly  more  favorable  freight  rate  on 
goods  exported  than  on  those  imported,  which,  however,  is 
quite  a  negligible  quantity,  and  it  certainly  does  not  handicap 
the  American  builders.  The  import  of  American  machine 
tools  in  Germany  and  other  continental  countries  is,  as  you 
must  be  aware,  more  handicapped  through  the  excessive 
American  duties  which  have  made  treaties  on  a  mutually  fair 
basis  practically  impossible.  The  result  is  that  American 
machinery  has  lately  been  deprived  of  the  very  advantageous 
tariff  rates  ruling  under  the  "most  favored  nation"  clause, 
and  pays  now  here  in  German  nearly  double  the  former  rate. 
I  note  that  the  National  Association  of  Machine  Tool  Builders 
lately  decided  to  maintain  prices  regardless  of  the  falling-off 
demand;  while  such  a  move  may  be  practicable  in  the  United 
States,  it  is  essential  for  the  maintenance  and  development 
of  the  American  machine  tool  trade  in  Europe  that  such  arti- 
ficial prices  based  on  an  excessive  tariff  and  resulting  high 
cost  of  material  and  labor,  are  not  imposed  upon  the  European 
market.  Faibplay. 

Charlottenburg,  Germany. 


WRITING  TO  GERMANY. 

Referring  to  item  on  page  232,  engineering  edition,  in 
regard  to  foreign  postage  for  replies;  why  not  use  a  post- 
card with  paid  reply  (cost  4  cents),  or  get,  at  your  local 
post-office,  an  international  reply  coupon  for  six  cents,  which 
will  buy  a  20-pfennig  or  a  25-centime  stamp  in  the  country 
of  the  receiver?  United  States  stamps  are  of  no  use  to  Ger- 
mans. What  would  Americans  do  with  German  stamps?  If 
Americans  would  pay  full  postage  on  their  sendings,  it  would 
be  better.  Many  a  letter  containing  an  offer  is  refused  because 
the  addressee  will  not  pay  40  pfennigs  on  a  sending  of 
unknown  contents.  Robert  Geimsiiaw. 

Dresden,  Germany. 


HARDENING  SPRING  COLLETS. 

In  reading  an  article  by  Mr.  J.  J.  Voelcker,  in  the  Decem- 
ber issue,  regarding  the  making  of  spring  collets,  It  occurred 
to  me  that  It  might  be  of  interest  to  some  of  the  readers  of 
Machinery  to  know  how  the  writer  hardens  them.  I  have 
been  hardening  tools  of  this  character  for  the  past  eight 
years,  and  have  had  no  trouble  with  breakage,  which  I 
attribute  to  slow  and  even  heating. 

In  the  first  place,  the  collets  are  heated  evenly  all  over, 
using  a  section  of  pipe  closed  at  one  end.  It  heating  In  a 
forge.     I   then  take  the  collets,  one   at  a  time,  put  them   ou 


472 


MACHINERY. 


March,  1908. 


Fig.  1.    Inserting  Taper  Expander  into  Collet. 


end,  and  insert  a  taper  plug  in  tlie  hole,  pressing  it  in  until 
I  get  the  required  expansion,  in  a  manner  as  shown  in  the 
half-tone,  Fig.  1. 

Sometimes  one  slot  will  not  open  as  readily  as  the  others, 
the  reason  for  this  being  that  the  collet  is  slightly  cooler  in 
one  portion  than  in  other  parts,  making  it  somewhat  stifler. 
To  overcome  this,  I  insert  a  thin  chisel  in  the  narrow  slot, 
carefully  pressing  inward  until  I  get  the  slots  about  equally 
open.     I  then  leave  the  plug  in  the  collet  until  the  latter  is 

cold.  When  I 
heat  them  for 
hardening,  I  set 
them  on  end  in 
the  furnace.  If 
heating  them  at 
the  forge,  I 
make  a  small 
taper  piece  of 
iron,  about  one 
inch  long,  and 
insert  this  in 
the  hole  at  the 
jaws,  previously 
having  taken  out 
the  expanding 
taper  plug.  This 
small  piece 
keeps  the  sec- 
tions of  the  col- 
let from  closing 
up,  which  they 
naturally  would 
do  if  placed  on 
their  sides  in 
the  forge.  They 
should  be  fre- 
quently turned 
around  in  order  to  heat  them  evenly.  When  the  collets 
are  hot,  the  plug  is  easily  and  quickly  pushed  out  from  the 
back  end  with  a  rod  or  wire;  then  the  collet  is  dipped  into 
the  bath. 

When  dipping,  the  collets  should  be  immersed  in  the  bath 
up  to  the  shoulder  or  a  little  more,  and  when  cold  enough  to 
have  secured  the  necessary  hardness,  they  should  be  with- 
drawn quickly  from  the  bath  and  plunged  in  lard  oil.  When 
cold,  they  are  polished  from  the  shoulder  to  the  back  end,  and 
then  drawn  to  400  degrees  F.  in  the  oil  furnace;  finally,  the 
back  end  is  drawn  to  a  dark  blue  on  a  heated  plate,  running 
this  color  about  half  way  up  on  the  collet.  Then  the  collets 
are  cooled  in  oil. 

Machine  steel  collets  are  expanded  in  the  same  manner, 
and  then  packed  in  a  suitable  box,  as  indicated  in  the  line 
cut.  Fig.  2,  the  packing  consisting  of  a  mixture  of  No.  2  raw 
bone  and  burnt  bone,  that  is,  bone  that  has  been  used  once. 
The  collets  are  packed  in  pairs,  about  one-half  inch  apart, 
and  there  should  be  about  one  Inch  of  packing  between  the 
collets  and  the  walls  of  the  box.  The  cover  is  then  put  on 
the  box,  and  luted  with  fire-clay.  The  box  is  then  put  in  the 
hot  furnace  and  heated  slowly  to  1300  degrees  F.,  and  kept  at 
that  temi)erature  for  about  three  hours.  It  is  then  removed 
from  the  furnace,  the  cover  taken  off,  and  the  jaws  of  the 
collets  plunged  first  in  water  and  then  in  lard  oil.  When 
cooled  off,  the  collet  is  polished,  drawn  to  a  deep  blue,  leaving 
the  jaws  as  hard  as  when  they  came  from  the  bath.  Care 
should  be  taken  that  the  heat  does  not  exceed  1300  degrees  F., 
as  it  makes  the  collets  brittle  if  subjected  to  a  higher  heat. 
If  the  collet  is  a  long  one,  the  color  is  drawn  to  about  1% 
inch  above  the  end  of  the  slots.  The  writer's  experience  indi- 
cates that  machine  steel  collets  give  fully  as  good  satisfaction 
as  tool  steel  collets  when  the  cost  and  the  greater  ease  of 
making  is  considered. 

It  may  be  somewhat  difficult  to  get  the  right  heat  when 
case-hardening  the  collets.  A  good  method  is  to  drill  two 
or  three  holes  in  the  top  of  the  box  and  insert  some  nails  long 
enough  to  reach  to  the  center  of  the  box.  These  nails  can  be 
withdrawn  when   it   is  estimated  that  the  box   is  heated   all 


through,  the  heat  of  the  nails  observed,  and  the  heat  inside 
the  box  estimated  accordingly. 

The  box  used  may  be  made  very  simply  and  inexpensively 
from  sections  of  3,  4,  5,  or  6  inch  pipe,  as  the  case  may  be, 
and  should  always  be  two  inches  longer  than  the  work  to 
be  hardened.  A  cover  is  welded  on  one  end,  and  the  other 
end  has  a  cover,  with  a  lug  or  eye  riveted  to  the  center,  mak- 
ing it  easy  to  handle.    These  pipe  boxes,  if  flattened,  as  shown 
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Pig.  2.    Method  of  Packing  Machine  Steel  CoUets  for  Case-hardening. 

in  Fig.  2,  become  somewhat  more  useful.  It  is  well  to  pack 
the  collets  with  the  back  ends  toward  the  open  end  of  the 
pipe,  as  it  makes  it  easier  to  take  them  out  and  dip  them. 
Care  should  be  taken,  when  pulling  out  the  collets  not  to 
uncover  those  still  remaining,  but  if  one  of  them  becomes 
exposed,  cover  it  with  hot  bone  dust,  so  as  to  keep  the  heat 
until  ready  to  remove  the  next  collet.  Geo.  T.  Coles. 

Decatur,  111.  

KILLING  MEN  AND  PINING  EMPLOYERS. 

As  to  killing  men  and  fining  employers,  referred  to  in  the 
December  issue  on  page  233,  engineering  edition,  the  major- 
ity of  fatal  accidents  are  caused  by  the  men.  As  a  boy  I 
lived  near  a  gunpowder  works.  The  men  were  forbidden  to 
enter  a  grinding  mill  before  stopping  the  machinery  from 
the  outside;  to  wear  boots  with  iron-pegged  soles;  or  to  use 
iron  hammers  in  coopering  up  the  powder.  They  did  all 
three  (smuggled  iron  hammers  in  under  their  blouses)  and 
caused  many  explosions.  They  wrecked  part  of  15th  Street, 
Wilmington,  Del.,  by  smoking  in  one  of  three  eight-mule 
wagons  loaded  with  gunpowder.  I  have  known  workmen  in 
rubber-mills  to  put  pennies  on  the  rolls  and  bet  10  cents  that 
they  could  get  them  out  before  they  went  through.  Some- 
times they  didn't,  and  lost  an  arm.  Robert  Gbimshaw. 

Dresden,  Germany. 

DIE  FOR  BENDING  COLD  ROLLED 
STEEL  PIECES. 
The  tools  shown  in  the  cuts  herewith  are  designed  for  bend- 
ing %-inch  round  cold  rolled  steel  pieces  to  the  shape  shown 
at  E,  Fig.  1.     The  chief  consideration  in  the  manufacture  of 
these  parts  is  the  reduction  of  the  cost,  and  the  elimination 
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Machinery,S.  T, 
Fig.  1.    Die  with  Completed  Work  in  Place. 

of  as  many  operations  as  possible,  yet  maintaining  the  accu- 
racy required,  which,  in  this  case,  is  very  close,  the  opposite 
sides  of  the  work  having  to  be  almost  parallel,  the  ends  not 
to  be  spread  more  than  0.002  inch.  The  type  of  die  shown, 
for  bending  the  piece  in  one  operation,  is  being  applied  with 
great  success,   and  can   be  highly   recommended   for   its  pur- 
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pose.  Whilo  tho  tool  was  ilovlstii  priiuaiily  for  tlif  piirposo 
or  bfiidlng  the  work  nientionoii,  il  can  bo  used  to  advantage 
for  flat  work  of  similar  shape,  especially  for  metals  of  an 
elastic  nature,  when  it  becomes  neces- 
sary, in  order  to  olitain  desired  results, 
to  make  allowance  for  tlie  spreading  of 
the  ends  after  bending. 

Fig.  1  shows  the  die,  consisting  of  the 
cast  iron  holder  A,  the  upper  parts  of 
which  are  machined  to  act  as  a  gage  for 
the  stock,  the  steel  jaws  or  dies  B  B, 
which  are  made  of  tool  steel,  hardened, 
and  ground  to  dimensions,  and  have 
the  holes  lapped  to  an  easy  fit  on  pins 
C  C;  and  the  spring  D,  which  is  re- 
quired to  open  the  die  as  the  punch 
ascends.  The  holder  should  be  ma- 
chined to  permit  the  opening  of  die 
sufficiently  to  release  the  work,  and  per- 
mit the  easy  removal  of  the  finished 
piece  by  the  operator.  Fig.  2  shows  the 
punch,  made  of  high  carbon  steel  and 
hardened,  and  having  a  groove  on  the 
sides  and  lower  end,  of  a  radius  to  ac- 
commodate the  work.  The  cuts  show 
very  plainly  the  construction  and  action 
of  the  device.  It  may  be  further  stated, 
however,  that,  in  adjusting  the  press  ram,  it  should  be  brought 
down  sufficiently  to  tip  the  die  members,  and  bend  in  the  ends 
of  the  work  a  certain  distance.  This  is  required  to  compen- 
sate for  the  springing  bade  of  the  metal  when  the  punch 
ascends.  Engineeb. 
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Fig.  2.     Punch  for  Bend 
ing  Cold  Rolled  Steel. 


FACING  CONCAVE  WORK  IN  THE  LATHE. 

It  is  quite 'Often  necessary  in  machine  shop  practice  to 
turn  out  concave  disks  for  various  purposes.  This  work  of 
course,  can  be  done  on  turret  lathes  with  the  aid  of  forming 
tools,  but  the  manufacture  of  an  outfit  for  this  purpose  is  too 
expensive  when  only  a  small  number  of  pieces  are  to  be  made. 
The  following'  method  will  be  found  to  be  very  satisfactory 
and  cheap,  as  the  apparatus,  if  constructed  properly,  will 
finish  the  work  so  closely  that  it  will  require  little  or  no 
scraping  to  fit  it  to  gage:  Chuck  the  piece  A  in  the  re- 
quired position,  and  after  centering  the  tool  B  at  a  point  C, 
set  the  tool  so  that  points  D  and  C  are  in  line  with  the 
head-  and  tail-stock  centers.  Take  a  piece  of  cold  rolled  steel 
E  the  same  length  as  the  radius  of  the  concaved  surface  F, 
and  point  one  end  the  same  as  a  center,  and  center-drill  the 
other  end.  Move  carriage  of  lathe  so  that  tool  B  is  close 
enough  to  the  work  to  talje  a  cut  of  sufficient  depth.  Place 
the  point  of  the  piece  E  in  the  center  C,  and  draw  up  the 
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Facing  Concave  Work  In  tho  Lathe. 

tail-Stock  bringing  the  center  in  G.  Clamp  the  tail-stock 
securely.  Start  up  the  lathe  and  feed  the  cross-slide  either 
by  hand  or  power.  The  piece  E  may  be  made  in  two  parts 
by  using  a  right-  and  left-hand  union  nut  with  check  nuts  to 
hold  the  union  nut  In  position.  This  will  allow  of  adjust- 
ment in  the  piece  E.  W.  J.  Sansom. 

Madison,  Wis. 

[Of  course  it  will  be  seen  that  if  the  lathe  has  a  compound 
rest  it  Is  not  strictly  necessary  to  place  the  radius  piece  be- 
tween the  end  of  the  tool  shank  and  tho  tail-center,  although 
this  is  the  most  convenient  position,  no  doubt.  Wo,  therefore, 
venture  to  suggest  a  variation  of  this  Ingenious  scheme  that 


has  an  obvious  advanlanc.  If  we  nuik<'  the  radius  piece 
pointed  at  each  end,  anil  support  it  in  prlck-|)unch  marks  In 
the  cross-slide  and  tail-stock  base,  it  will  guide  the  tool  point 
in  exactly  tho  same  arc  as  though  used  in  the  manner  illus- 
trated, jirovidod  11  is  pro])orly  aligned  to  begin  with.  This 
being  so,  the  same  plan  may  be  followed  in  turning  convex 
surfaces,  by  simply  placing  the  double  point  radius  piece  be- 
tween the  cross-slide  and  the  head-stock.  It  will  not  work  so 
well  because  the  pressure  of  the  cut  will  tend  to  push  the 
carriage  from  the  radius  piece,  whereas  on  concave  facing  the 
pressure  of  the  cut  is  against  the  radius  piece.  However,  for 
light  linishing  cuts  it  should  work  fairly  well. — ICditoh.J 


CONSTANTS  FOR  FINDING  SPEEDS  OF  DRILLS. 

The  accompanying  table  contains  constants  which  have  been 
figured  for  facilitating  the  calculation  of  tho  speeds  of  drills. 
These  constants  will  bo  found  useful  for  finding  the  speed  in 
feet,  when  the  number  of  revolutions  is  given,  or  the  number 
of  revolutions,  when  the  speed  in  feet  is  given.  Thus,  the 
figure  In  the  column  opposite  the  size  of  drill  will,  when  mul- 
tiplied by  the  number  of  feet  per  minute,  give  the  required 
number  of  revolutions  for  the  given  speed  in  feet  for  this 
size  of  drill.  Used  in  the  reverse  order,  when  the  number 
of  revolutions  is  given,  dividing  by  the  number  opposite  the 
size  of  drill  will  give  the  speed  in  number  of  feet  per  minute. 
Suppose,  for  instance,  that  it  is  wanted  to  run  a  3-inch  drill, 
at  40  feet  per  minute;  then,  multiplying  40  by  the  constant 
1.27,  given  opposite  the  size  of  drill  in  the  table,  gives  us 
50.8  revolutions  per  minute.  In  the  same  manner,  if  it  were 
known  that  a  drill  was  running  at  51  revolutions  per  minute, 
by  dividing  by  the  constant  1.27,  for  a  3-inch  drill,  we  would 
get  the  running  speed  as  40  feet  per  minute,  approximately. 

TABLE  OP  CONSTANTS  FOR  FINDING  SPEEDS  OF  DRILLS. 
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Constant  =  - 


size  of  drill  X  3.14H) 
Constant  X  speed  in  feet  =  number  of  revolutions. 
Number  of  revolutions 
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speed  in  feet. 
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8A 
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5.55 
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1.61 

3A 
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2A 

1.57 

3i 

1.18 

1 

4.37 
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2.26 

31 

1.53 

Worcester,  Mass. 
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COMMENT  ON  UNIVERSAL  VISE. 

A  machine  vise  having  a  ball  and  socket  joint  like  that 
illustrated  in  the  January  Issue  of  Machinery  was  used  by 
the  writer  in  1SS7  in  Battle  Creek,  Mich.  The  vise  was  em- 
ployed principally  in  drill  press  work,  and  while  the  idea  was 
apparently  all  right  from  a  theoretical  standpoint,  the  thin.g 
did  iiot  work  satisfactorily  in  practice.  In  leveling  up  work, 
a  blow  of  the  hammer  in  one  direction  nearly  always  caused 
the  vise  to  go  down  in  a  slightly  different  direction,  making 
it  a  tedious  job  to  get  a  piece  of  work  properly  adjusted. 
The  trouble  was  probably  due  to  some  irregularity  in  the 
ball.  In  making  such  a  vise,  the  ball  should  be  turned  in  con- 
nection with  the  compound  rest,  or  with  a  ball-turning  at- 
tachment. If  neither  of  these  is  available,  the  gage  that  Is 
used  to  test  the  ball  should  be  bored  true  in  the  lathe  rather 
than  filed  to  marks.  The  bearing  in  the  socket  may  be  made 
by  pouring  babbitt  around  the  liall,  and  probably  it  would 
be  a  good  idea  to  tighten  the  clamping  bolts  slightly  while 
the  babbitt  Is  cooling.  W.  S.  LiooNAitn. 

Atlanta.  Ga. 
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DOING  LATHE  WORK  ON  A  DRILL  PRESS. 
The  accompanying  cut  illustrates  how  a  cast  iron  hydrant 
yoke,  which  was  formerly  machined  in  the  lathe,  is  done  on 
a  drill  press  with  a  great  saving  in  time  and  money,  the  cost 
being  reduced  from  fifty  cents  to  five  cents  each.  By  referring 
to  the  cut,  the  method  of  doing  the  work  will  be  readily 
understood.     First  a  cast  iron  plate  was  turned  to  fit  the  hole 
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Method  of  Drilling.  Boring  and  Tapping  Hydraulic  Yokes  on  the  Drill  Press. 

in  the  drill  press  table,  and  the  upper  surface  of  the  plate 
recessed  to  receive  the  projecting  bottom  of  the  yoke.  When 
a  yoke  is  to  be  machined  this  casting  is  driven  into  the  table, 
and  the  yoke  securely  bolted  to  it.  The  steel  cap  A,  which 
fits  around  the  boss  on  the  yoke,  is  then  placed  on  it  as 
shown,  and  a  hole  drilled  central  for  threading.  A  bar  Is 
then  put  in  the  spindle  and  passed  through  the  hole,  and  a 
high-speed  steel  cutter  is  inserted  into  the  slot,  and  the 
stuffing-box  bored.  Next,  the  special  tapping  socket  is  put  in 
the  spindle,  and  the  hole  tapped,  the  tap  being  taken  out 
through  the  hole  in  the  table.  The  base-plate  and  table  are 
securely  fastened  in  one  place  during  the  operation,  and  it  is 
not  necessary  to  move  the  drill  spindle  sideways  after  once 
starting  the  job.  The  castings  were  afterwards  placed  on  a 
mandrel  and  the  bottom  faced  off  in  a  lathe.  This  Is  but  one 
of  many  instances  where  I  have  found  that  by  paying  atten- 
tion to  special  devices,  I  have  been  able  to  do  good  every-day 
lathe  work  on  the  drill  press  at  less  than  one-fourth  the  cost. 
Port  Huron,  Mich.  M.  H.  Westbbook. 


HOB  FOR  FORGING  DIES. 
In  the  accompanying  cut,  a  forging  of  which  a  great  num- 
ber is  to  be  made,  is  shown  at  A.  As  dies  for  making  this 
forging,  it  being  produced  in  such  great  quantities,  have  to 
be  renewed  quite  frequently,  the  making  of  forging  dies  in 
the    usual    manner    becomes    quite    expensive.       In    the    shop 
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Forging,  and  Hob  for  making  the  Die. 

where  these  pieces  are  manufactured,  however,  the  expense 
of  making  new  dies  is  greatly  reduced  by  making  a  hob, 
such  as  shown  at  B  in  the  cut.  This  hob  Is  made  of  tool 
steel  and  hardened,  and  has  a  projection  of  exactly  the 
same  shape  as  the  piece  to  be  forged. 

The  block  for  the  forging  die,  in  which  the  shape  of  the 
piece   to  be  made   is  to   be   formed,   is  placed,   together  with 


the  hob,  in  correct  relationship  in  a  hydraulic  press,  and 
the  hob  forced  into  the  die  block  the  required  depth  by 
hydraulic  pressure.  By  forcing  the  hob  into  the  die  block, 
the  metal  displaced  is  thrown  up  around  the  side  of  the 
hob.  This  surplus  metal  is  removed,  and  the  die  is  hard- 
ened. By  making  dies  in  this  manner,  it  is  possible  to 
renew  the  dies  at  a  fraction  of  the  cost  of  dies  made  in 
the  ordinary  way.  For  irregular  shaped  forgings  it  is  some- 
times necessary  to  make  two  hobs,  one  for  the  top  and  one 
for  the  bottom  die.  Fred  R.  Cabstensen. 

Montreal,  Canada. 


AN  EXAMPLE  OF  MISPLACED  ECONOMY. 

The  accompanying  cut  shows  an  example  of  how  the  mad 
rush  to  try  to  accomplish  a  saving  in  the  cost  of  a  product, 
when  accompanied  with  too  little  forethought,  often  plays  a 
trick  on  its  originator  and  causes  an  additional,  rather  than 
a  reduced  expense.  Things  of  this  kind,  perhaps,  do  not  hap- 
pen very  often,  but  the  case  in  hand  has  actually  taken  place 
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The  Piece  to  be  made,  and  the  ^vay  the  '■  Saving"  -wtis  accomplished. 

in  one  of  the  largest  machine  shops  in  the  country.  A  little 
detail,  such  as  shown  in  Fig.  1,  was  required  to  trip  a  lever  on 
an  automatic  machine.  The  foreman  of  the  department  detail- 
ed to  make  these  pieces,  who,  by  the  way,  receives  a  liberal 
allowance  on  the  contract  price  for  the  work  carried  out, 
provided  he  can  cut  down  the  expense  of  producing  the  work 
to  a  low  limit,  conceived  a  brilliant  idea  of  making  these 
pieces  "two  in  one."  The  pieces  were  first  to  be  drop  forged, 
being  finished  only  on  the  portions  that  worked  against  other 
surfaces,  and  he  placed  an  order  for  drop  forging  dies  to 
make  pieces  such  as  shown  in  Fig.  2.  When  cut  apart  in  the 
middle,  on  the  dotted  line,  there  would  evidently  be  two  pieces 
made  practically  at  the  cost  of  one,  if  the  price  of  material 
is  not  considered.  Enormous  quantities  of  these  little  details 
were  drop  forged,  machined,  drilled,  cut  apart,  and  case-hard- 
ened, when  it  was  finally  detected  that  one-half  of  the  num- 
ber of  pieces  became  left-handed,  and  therefore,  by  necessity, 
had  to  make  a  bee-line  for  the  scrap  box.        T.  0.  Oljiaker. 


TOOLS  MADE  FROM  FILES  SHOULD  BE 
ANNEALED. 

Among  the  "Practical  Don'ts  for  Machinists"  published  in 
the  January,  1906,  issue,  we  found  one  that  said:  "Don't 
forget  that  a  fairly  good  center-punch  can  be  made  from  a 
piece  of  round  file."  This  statement  should  be  qualified  by 
the  caution  that  the  end  which  is  to  be  struck  with  the 
hammer  should  be  annealed.  The  danger  of  striking  hard- 
ened steel  with  a  hammer  is  well  known.  Three  machinists 
with  whom  we  are  acquainted  here  in  Waterbury  each 
lost  an  eye  by  striking  hardened  steel  with  a  steel  hammer. 

Waterbury,  Conn.  Henderson  Bros. 

[The  above  caution  applies  to  almost  all  tools  made  from 
old  files.  The  temper  should  always  be  drawn  before  they 
are  used,  if  subject  to  hammering,  like  a  center-punch,  chisel 
or  other  percussive  tools,  and  preferably  for  any  purpose,  on 
account  of  the  brittleness  of  the  tool  if  left  "file  hard." — 
EDrroB.] 
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FINISHING  PISTONS  AND  PISTON  RINGS  ON 
THE  GISHOLT  TURRET  LATHJ]. 

Tilt"  nuiliiiig  of  plslous  and  piston  rings  for  gas  engines, 
.particuliirly  for  automobiles,  is  done  on  so  largo  a  scale  that 
the  expenditure  of  considerable  thought  and  time  Is  war- 
ranted In  designing  the  tools,  fixtures  and  machines  by  which 
lhe  work  is  done.  Figs.  1  and  2  show  the  operations  developed 
by  the  Glsholt  Machine  Co.  ot  Madison,  Wis.,  (or  doing  this 
work  in  its  turret  lathe.  As  will  be  seen  from  the  engrav- 
ings and  the  following  description,  the  tools  used  are  simple 
and  lne.\peusive,  and  the  operations  comparatively  few. 

As  is  often  advisable  with  work  done  In  large  quantities, 
tlie  rough  castings  are  made  with  extra  projections  so  ar- 
ranged as  to   assist   in   holding  the   work,   these  extraneous 


as  111  I  be  jirevious  case.  The  support  is  then  turned  bade 
out  of  lhe  way  to  allow  the  turning  tools  in  the  turret  tool- 
post  to  come  Into  action. 

The  outside  diameter  of  the  piston  Is  next  rough-turned 
with  tool  A'  in  the  turret  tool-post,  which  is  revolved  to  bring 
this  cutter  Into  action.  The  post  is  then  turned  to  the  posi- 
tion shown,  In  which  the  outside  diameter  of  the  work  Is 
finish-turned  by  tool  J,  which  takes  a  broad  shaving  cut.  The 
turret  tool-holder  is  again  revolved  to  briuK  form  tool  L  Into 
position  for  action.  This  cuts  the  grooves  in  which  the  piston 
rings  are  to  bo  located.  Suitable  positive  stops  are,  of  course, 
provided  for  both  the  longitudinal  and  cross  movements  ot 
the  turret  tool-post. 

In  the  second  operation,  the  work  A  is  reversed  and  held  In 
soft  jaws,  which  are  used  In  place  of  the  hardened  jaws  B 
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Fig.  1.    Method  of  Boring  and  Turning  Pistons  in  Gisholt  Lathe;  note  the  Ring  cast  to  the  Worli,  by  which  it  is  heid,  and  the  Special  Chuclc  Jaws  used. 


pai-ts  being  removed  when  the  piece  is  completed.  In  the  case 
shown  (Fig.  1),  a  ring,  about  1%  inch  long  and  of  a  diameter 
a  trifle  less  than  that  of  the  piston  itself,  is  formed  at  the  head 
end  of  the  piston.  The  piston  A  is  held  in  suitable  chuck 
jaws  B  by  the  inner  diameter  of  this  ring.  The  set-screws  in 
these  special  jaws  are  then  set  down  on  the  work,  clamping 
it  tightly  between  the  points  of  the  screws  and  the  jaws,  in 
such  a  way  as  to  make  it  safe  to  take  heavy  cuts  on  the 
outer  end  of  the  long  piston  without  loosening  it.  It  will 
be  seen  that  this  method  of  holding,  besides  being  secure,  also 
permits  the  whole  exterior  of  the  piston  to  be  turned,  since 


shown  in  the  illustration.  These  jaws  are  bored  to  the 
outside  diameter  of  piston  A,  so  that  when  closed,  they  hold 
the  work  truly  with  the  first  chucking.  In  this  operation,  the 
chucking  ring  by  which  the  piston  is  previously  held  is.  cut 
off,  and  the  end  of  the  piston  Is  faced.  If  the  crank-pin  hole 
is  to  be  finished,  still  a  third  operation  is  necessary,  a  self 
centering  chuck-plate  and  the  necessary  boring  tools  being 
used  for  this.    These  are  not  here  shown,  however. 

The  method  of  making  piston  rings  Is  shown  in  Fig.  2.  In 
this  case,  as  In  the  previous  one,  the  casting  is  one  having  a 
special  form  to  facilitate  holding  It  in  the  turret  lathe.     The 
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Special  Chuck  and  Tools  for  Turning,  Boring  and  Cutting  Off  Eccentric  Piston  Rings  In  the  Qisholt  Lathe. 


all  of  it  projects  heyond  the  chuck  jaws.  This  Is  the  object 
aimed  at  in  providing  the  piston  with  the  ring  by  which  it 
is  held.  , 

The  first  operation,  which  is  shown  in  action  In  Fig.  1,  con- 
sists in  rough-boring  the  front  end  of  the  piston.  The  double- 
ended  cutter  2V  is  held  In  boring-bar  M,  which  is  in  turn  sup- 
ported by  a  drill  holder,  clamped  to  one  of  the  faces  of  the 
turret.  This  bar  Is  supported  In  a  bushing  in  the  drill  sup- 
port shown,  which  Is  attached  to  the  carriage,  and  may  be 
swung  into  or  out  ot  operating  position  as  required.  After 
this  cut  is  completed,  the  turret  is  revolved  halt  way  around 
and  the  piece  Is  finish-bored  in  a  similar  manner,  with  double- 
ended  cutter  A^i  held  in  bar  M^,  the  drill  support  being  used 


piston  rings  are  cut  from  a  cast  iron  cylindrical  piece  which 
has  three  lugs  (seen  at  B  in  Fig.  2)  cast  on  one  end  and  so 
arranged  that  they  may  be  held  by  these  in  a  three-jawed 
scroll  chuck.  This  cylindrical  piece  is  about  10  Inches  long, 
and  when  the  rings  are  to  have  their  Inside  and  outside  sur- 
faces concentric,  the  casting  is  held  by  them  in  the  regular 
jaws  furnished  with  the  chuck.  The  arrangement  used  for 
eccentric  turning  and  boring,  which  is  that  shown  in  the 
illustration,  will  be  described  later. 

The  casting  A,  from  which  the  rings  are  made,  is  first 
rough-bored  with  double-ended  cutter  2V  in  boring-bar  M,  after 
which  It  is  finish-bored  with  cutter  JT,  in  bar  M,.  While  tak- 
ing these  cuts,  the  bars  .¥  and  Af,  are  supiiorted  by  their  for- 
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ward  extension  in  busliing  R,  located  in  tlie  centi-al  liole  ot 
the  chuc]^.  Ttiis  furnisties  a  rigid  support  for  the  cutter,  so 
that  a  heavy  chip  can  be  taken. 

The  periphery  of  the  piece  is  next  rough-turned  with  tool 
K,  held  in  the  turret  tool-post.  This  tool-post  is  then  re- 
volved to  bring  tool  J  into  action,  by  which  the  outside  of 
the  work  is  turned  true  to  size,  a  broad  shaving  chip  being 
taken.  The  turret  tool-post  is  again  swung  around,  to  bring 
the  cutting-of£  tool-holder  L  into  use.  This,  as  shown,  con- 
tains four  blades  set  the  proper  distance  apart  to  give  rings 
of  the  'desired  width.  Each  blade  is  also  set  a  little  ahead 
of  the  preceding  one,  so  that  the  rings  are  cut  off  one  after 
the  other,  each  ring  supporting  the  cut  being  taken  on  the 
outer  side  of  it,  until  that  cut  is  completed.  After  the  first 
four  rings  are  cut  off,  the  carriage  is  moved  ahead  again  to  a 
second  stop,  and  four  more  rings  are  severed,  the  operation 
being  continued  until  the  casting  A  has  been  entirely  worked 
up  into  rings. 

When  the  bore  of  the  ring  is  to  be  eccentric  with  the  peri- 
phery, the  holding  arrangement  shown  in  the  cut  is  used. 
The  casting  A  is  bolted  to  a  sliding  chuck-plate  C,  and  the 
periphery  is  rough  turned  with  tool  K  in  the  tool-post.  Fin- 
ishing tool  /  is  then  brought  into  action,  and  the  outside 
diameter  is  turned  accurately  to  size.  Then  the  sliding  chuck- 
plate  C,  carrying  the  work,  is  moved  over  a  distance  equal  to 
the  eccentricity  desired,  and  the  work  is  rough  bored  with 
cutters  N  and  A'^,  as  in  the  previous  case.  The  turret  tool-post 
is  next  revolved  and  the  cutters  L  brought  into  play,  when 
the  rings  are  cut  off,  as  before.  The  reason  for  finishing  the 
periphery  first  in  this  case  is  apparent.  To  secure  good  clean 
work  in  cutting  off,  this  operation  should  evidently  be  done 
when  the  work  is  running  concentric  with  the  bore,  rather 
than  with  the  exterior  surface. 

It  will  be  evident  that  this  method  gives  a  far  greater  out 
put  of  rings  than  is  possible  by  finishing  them  in  the  more 
primitive  way  on  engine  lathes.  The  faces  of  the  rings  may 
be  finished  in  a  second  operation  if  desired,  or  they  may  be 
ground,  depending  on  the  method  in  vogue  in  the  shop  where 
the  work  is  being  done. 

*     *     * 

SHOP  ELEVATORS,  AND  OTHER  THINGS. 

CON  WISE. 

A  few  months  ago  I  went  into  two  shops  in  the  same  city. 
At  the  first  one  I  found  a  sign  at  the  door  "Blank  Mfg.  Co. 
upstairs."  At  the  top  of  the  first  flight  I  found  another  just 
like  it  and  so  on  till  at  the  top  of  the  fourth  I  read  the  wel- 
come one,  "Blank  Mfg.  Co.,  one  flight  up."  Needless  to  say 
the  discounts  that  I  had  planned  to  offer  grew  less  at  each 
sign,  and  if  I  had  been  buying  instead  of  selling,  I  would  have 
given  up  the  climb  altogether.  When  I  arrived.  I  tried  to  get 
a  chance  to  look  around  the  factory.  I  was  not  refused,  but 
it  was  painfully  evident  that  it  was  an  unusual  thing  for 
them  to  see  a  visitor  in  the  works.  The  workmen  acted  as 
if  we  were  a  lot  of  wild  animals  on  exhibition,  and  it  was 
almost  impossible  to  pick  our  way  around  among  the  piles 
of  work  and  rubbish. 

At  the  second  shop  I  asked  at  the  office  downstairs  for 
permission  to  look  around,  and  was  promptly  given  a  pass 
card,  shown  the  shop  door  and  told  that  1  would  probably 
meet  one  of  the  proprietors  somewhere.  I  found  it  a  rambling 
place  full  of  odd  corners  and  turns,  but  I  wandered  around 
rather  aimlessly  for  an  hour  without  a  question  or  look  of 
inquiry  from  anyone.  After  a  time  I  saw  two  men  in  over- 
alls get  off  an  elevator.  The  sight  was  so  odd  that  I  saun- 
tered over  and  asked  the  boy  who  engineered  the  thing — where 
he  went  to  when  he  went  down.  "The  engine  room,"  he  said. 
"Nice  plant  there;  don't  you  want  to  see  it?"  Needless  to 
say  I  did.  Another  man  in  overalls  got  on  too.  I  looked 
at  my  pass  to  see  if  there  was  anything  about  talking  to  the 
help,  and  then  asked  him  how  it  happened  that  they  were 
allowed  to  ride  on  the  elevator,  and  how  they  liked  it.  "It's 
all  very  nice,"'  he  said,  ."but  it  is  all  the  same  to  us  whether 
we  ride  or  not.  If  we  ride  and  save  any  time  we  have  to 
get  out  enough  more  work  to  make  up.  They  don't  let  you 
blow  your  nose  but  just  so  many  times  a  day  here,  and  they 
calculate  to  get  us  just  so  tired  at  night.     It  pays  them  all 


right,  but  we  don't  ask  about  elevators  when  we  are  out 
looking  for  jobs." 

I  could  not  help  comparing  the  two  places,  and  then  inquir- 
ing about  both.  It  turned  out  that  in  the  first  shop  they 
never  expect  to  see  a  customer  from  one  year's  end  to 
another.  They  go  out  to  buy  their  stock  themselves  and  they 
can  carry  a  full  line  of  samples  in  an  overcoat  pocket.  They 
are  not  bothered  by  agents  or  solicitors  to  see  their  help. 
They  pay  their  workmen  by  the  piece  and  never  have  any 
trouble  getting  all  the  help  they  want.  They  are  making 
money,  and  the  proprietor  thinks  that  if  he  can  stand  the 
stairs,  no  one  else  has  a  right  to  complain. 

In  the  other  shop  they  seldom  sell  to  a  new  customer  who 
does  not  come  and  look  them  over.  Consequently  they  are 
always  on  exhibition.  They  are  accustomed  to  visitors  and 
they  know  that  it  will  not  do  to  walk  a  silk-hatted,  short- 
winded  customer  up  and  down  stairs  long  enough  to  see  the 
plant;  hence  the  elevator.  The  elevator  being  there,  why  not 
make  it  pay  dividends?  Man  power  costs  more  than  steam 
power  every  time,  so  why  not  let  the  men  ride  and  then  get 
enough  more  work  out  of  them  to  make  it  pay?  It  is  fine 
advertising  to  show  the  silk-hatted  fraternity  what  philan- 
thropic citizens  they  are  and  how  thoughtful  of  the  welfare 
of  their  humble  brethren.  And  it  takes  all  right  because  the 
"silk-hat"  never  thinks  of  approaching  a  workman  from  a 
point  of  view  that  gives  him  a  chance  to  feel  that  he  can 
talk  freely. 

These  chaps  in  the  shops  care  precious  little  about  but 
two  things.  One  is.  how  much  money  they  can  carry  home 
pay  night  as  compared  with  the  time  they  spend  awaj'  from 
their  wives  and  children  to  get  it,  and  the  other  is  whether 
their  work  is  congenial. 

This  latter  does  not  have  as  much  to  do  with  flower  gar- 
dens and  ambulance  corps  or  any  such  things,  nor  does  It 
have  much  to  do  with  labor-saving  devices  which  are  only 
used  to  save  the  employer  on  his  production  cost.  It  does 
have  a  great  deal  to  do  with  means  of  lightening  the  actual 
brute  strength  required  from  an  operative  in  a  day,  and  a 
great  deal  more  with  the  decency  with  which  the  foremen 
treat  the  help.  A  great  many  foremen  do  not  know  that  it  Is 
possible  and  profitable  for  them  to  be  gentlemen  and  yet  get 
the  work  out,  and  a  great  many  employers  do  not  realize 
that  it  pays  to  get  gentlemanly  foremen,  nor  that  such  fore- 
tnen  attract  the  best  help. 

The  average  employe  understands  perfectly  that  he  has  no 
legal  right  to  share  in  the  profits  brought  about  by  another 
man's  brain  work,  but  he  cannot  see  why  all  men  are  not  as 
brotherly  toward  him  as  he  is  toward  his  neighbor  on  the 
next  lathe.  Did  you  ever  see  a  rich  man  that  would  do  as 
much  for  famine  sufferers  or  neighbors  in  distress  as  a  $15-a- 
week  machinist  will,  in  proportion  to  his  means? 

A  man  in  the  shop  cannot  see  and  cannot  be  made  to  see, 
and  I  am  glad  of  it,  why  a  man,  as  soon  as  be  gets  more 
money  than  he  needs  for  his  own  daily  use  should  not  look 
around  tor  some  one  in  need  to  help  a  little;  not  to  insult 
him  with  money,  or  to  patronize  him,  but  to  help  him  carry 
his  burden  easily. 

Now  all  this  does  not  naean  that  I  nor  the  men  in  the  shops 
do  not  believe  in  the  uplifting  influences  of  all  the  flower 
gardens  or  pleasant  homes,  nor  that  we  are  looking  for  the 
dollar  to  the  exclusion  of  everything  else.  Not  at  all!  What 
we  would  like  would  be  to  feel  that  all  these  uplifts  were 
ours,  that  if  we  wanted  to  lie  down  on  the  grass  we  could  do 
so,  and  that  we  could  have  a  feeling  of  proprietorship  in  the 
cosy  cottages  that  are  held  out  to  us  as  inducements  to  move. 
But  in  almost  every  case  we  find  that  these  things  have 
strings  on  them,  and  even  when  we  feel  that  we  are  paying 
for  all  the  extras,  we  find  that  they  are  liable  to  be  yanked 
back  if  anyone  in  authority  gets  a  bit  on  his  ear  at  us.  In  a 
word,  independence  was  worth  fighting  for  years  ago,  and  It 
is  worth  something  now. 


The  spring  convention  of  the  National  Machine  Tool  Build- 
ers' Association  will  be  held  at  Atlantic  City,  N.  J..  Tuesday 
and  Wednesday,  May  19  and  20,  with  headquarters  at  the 
Hotel  Chalfonte. 


31a  ivh,   1908. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO   CONTAIN   CORRECT  "AN- 
SWERS TO  PRACTICAL  QUESTIONS  OP 
GENERAL.  INTEREST. 

Olve  All  detiillH  mid  ntime  mid  tiddr»Mii.    Tho  latter  uro  for  our  own  conveulenoo 
and  win  not  be  published. 

SELECTING  CUTTER  FOR  FLUTING  CONCAVE  MILL. 

M.  K.  M. — Tho  acioinpanyliig  cut  (FiR.  1)  shows  a  milling 
fiiltfi-  having  a  coiicavo  surface,  ami  It  Is  requirod  to  find 
an  angular  nillling  cutter  for  milling  tho  tooth  in  tliis  concave 
mill  so  tliat  tlio  wiiitli  ol'  tho  land  )/  will  be  the  same  both 
at  the  center  and  at  the  outside  edges  of!  the  mill.     The  prob- 
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Fig.  1. 

lem  may  be  stated  thus:  It  the  number  of  teeth,  the  width 
and  diameter  of  the  mill,  and  the  radius  of  its  concavity  are 
given,  to  find  a  cutter  whicli  will  mill  the  teeth  so  that  the 
width  of  land  y  remains  constant  for  the  full  width  of  the 
mill. 

A. — Theoretically,  this  problem  is  one  the  conditions  of 
which  do  not  permit  of  a  solution.  Suppose,  for  Instance, 
that  the  width  of  the  land  of  the  teeth  be  infinitesimal;  this 
will  make  it  easier  to  state  the  case  in  a  clear  manner.  In 
Fig.  2.  the  cutter  surface  of  the  cutter  for  milling  the  teeth, 
being  that  of  a  cone,  is 'represented  by  ABC,  the  cutter  being 
imagined  as  extending  out  to  a  sharp  point  at  the  apex  0  of 
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Pig.  2. 

the  rone.  The  mill  to  be  provided  with  teeth  is  represented 
by  the  half-circles  KL  and  M N,  the  latter  being  the  line  at 
the  bottom  of  the  circular  groove  at  the  center.  Assume  that 
D  E  in  the  pitch  of  the  mill  at  Its  largest  circumference. 
Then,  a  plane  O  H  passed  through  the  point  E  from  the  cen- 
ter of  the  mill  produces  a  circular  arc  E  F  E  where  it  Inter- 
sects with  tho  surface  of  the  blank  of  the  mill.  The  section 
produced  liy  this  plane  in  none  A  HC.  however,  is  an  ellipse. 
As  a  circular  are  iiml  .-im  ellipse  never  can  fully  coiueiile.  It  Is 


evident  dial  I  ho  problem  contains  conditions  wliii^li  iiiaUe  It 
Inipossililo.  I  r,  however,  the  pitch  D  B  Is  very  small  In  pro- 
portion to  I  ho  radius  OE  of  the  mill,  so  that  the  section  FQ 
of  the  cone  nearly  resembles  a  circle,  then  a  cutter  may  be 
determined  that  will  cut  the  teeth  to  agree  approximately 
with  tho  conditions  given.  What  is  then  necessary  is  that 
the  diamoler  of  the  cone,  or  angular  cutter,  at  point  F  shall 
be  as  nearly  equal  to  the  diameter  of  the  circle  forming  the 
outline  of  the  mill  blank  as  possible. 

In  practice  the  problem  is  usually  solved  by  the  cut  and 
try  method,  approximate  results  only  being  obtained.  Ap- 
proximate formulas  no  doubt  could  also  be  worked  out,  and 
If  some  of  the  readers  of  Maciiineuy  who  meet  with  this  class 
of  work  have  adopted  any  special  rules  which  they  follow,  we 
would  be  pleased  to  place  them  on  record. 


E. 


TO  t)BTAIN  PACE  ANGLE  OF  BEVEL  GEARS. 
H. — Please  tell  me  how  to  obtain  the  face  angle,  meas- 


ured as  shown  in  Fig.  1 ,  for  two  bevel  gears,  25  and  .50  teeth, 
10  diametral  pitch.     The  shafts  are  at  right  angles. 

A. — To  find  the  face  angle  for  a  pair  of  bevel  gears,  proceed 
as  follows,  using  the  reference  letters  below  in  addition  to 
those  shown  in  Fig.  2. 

?/■  =  number  of  teeth  in  gear; 

«  =  number  of  teeth  In  pinion; 
c=face  angle,  as  usually  measured. 

First  we  get  the  pitch  cone  angle  of  the  gear 

A^       50 
tan  ^  =  —  =  —  =  2.000  =  tan  63°  26', 
n       2.5 

then  we  obtain  the  addendum  angle 

2  X  sin  /3       2  X  0.89441 
tan  5  = = =  0.03578  =  tan  2"  3' 


(1) 


TV  50 

Adding  together  (1)   and  (2),  we  get 

e  =  p  +  S  -  US'  26'  +  2'  3'  =  65°  39' 


(2) 
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Fig.  1.  Fig.  2. 

The  face  angle  is  usually  measured  as  shown  in  Fig.  2;  the 
angle  you  call  for  is  ISO  degrees  more  than  this. 

The  desired  angle  =  180°  +  65°  39'  =  345°  29' 
The  pitch  cone  angle  of  the  pinion  is  found  thus: 
/3,,  =  90  -  ^  =  90  -  (i;i  an'  =  30°  34' 
The  angle  as  usually  measured  will  then  be 

fp  =  /3p  -(-  S  =  36°  34'  -I-  2°  3'  =  38°  37' 
So  that  for  the  pinion  we  have 

The  desired  angle  =  180°  +  38°  87'  =  308°  87' 
Rules  and  formulas  for  obtaining  the  various  measurements 
of  miter  and  bevol  gears  of  various  kinds  will  bo  found  in  the 
data  sheet  published  with  the  Maji,  1907,  Issue  of  IMachineby. 

•     *     * 
A  epeed   of  44   statute  miles,  or  :18.3  knots   per  hour,  was 
attained    over   a    mile   course   last    December    by   tho    British 
torpedo  boat,  Tartar.    This  is  the  highest  speed  that  has  over 
been  attained   by  a  eralt  of  this  class. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


WOODS  ENGINEERING  CO.'S  UNIVERSAL  TOOL 
AND  CUTTER  GRINDER. 

In  Pigs.  1  to  6  we  show,  performing  various  operations,  a 
tool  and  cutter  grinder  built  by  tlie  Woods  Engineering  Co., 
Alliance,  Ohio.  The  machine  is  the  result  of  long  experi- 
ence with  tools  of  this  class,  and  it  comprises  a  number  of 
useful  features  not  found  in  other  designs. 

As  may  be  seen,  the  grinding  head  is  mounted  on  a  sta- 
tionary column  rising  from  a  broad,  stiff  base  which  is  bolted 
to  the  floor.  The  upper  part  of  this  column  is  turned  to  a 
smaller  diameter,  and  has  fitting  over  it  a  sleeve  which  can 
be  set  at  any  angle  throughout  the  full  circle.  This  sleeve 
supports  the  knee  on  which  the  work  table  is  carried.  Clamp- 
ing the  sleeve  to  set  the  work  table  at  the  proper  angle  with 
relation  to  the  wheel,  does  not  interfere  at  all  with  the  ver- 
tical adjustment  of  the  knee  on  the  sleeve,  the  movements 
being  independent.  The  two  bolts  on  the  lower  flange  of  the 
sleeve  are  used  for  clamping  it  at  the  desired  angular  adjust- 
ment.    The  emery  wheel  spindle  has  two  speeds,  is  made  of 


The  other  structural  features  of  the  machine  can  perhaps 
best  be  understood  by  referring  to  the  operations  shown  in 
progress  in  Figs.  1  to  6.  In  Fig.  1  a  spiral  mill  is  being 
ground.  This  is  mounted  on  an  arbor  between  the  head  and 
foot-stock  centers  as  shown.     The  tooth  being  ground  by  the 


Pig.  1.    The  Woods  Cutter  and  Reamer  Grinder,  sharpening  a  Spiral  Mill. 

tool  Steel,  ground  to  size,  and  runs  in  phosphor  bronze  beai'- 
ings  which  are  adjustable  for  wear,  and  are  as  nearly  dust 
proof  as  it  is  possible  to  make  them. 

A  saddle  is  adjustable  in  and  out  on  the  knee,  and  the 
work  table  has  a  horizontal  movement  on  the  saddle,  the 
arrangement  being  about  the  same  as  in  the  orthodox  type  of 
milling  machine.  These  three  adjustments,  the  vertical,  cross 
and  longitudinal,  are  obtained  by  hand-wheels  and  a  crank 
which  are  so  set  as  to  be  within  convenient  reach  of  the 
operator,  and  yet  not  interfere  with  each  other  in  any  posi- 
tion. The  connections  for  the  cross  and  vertical  feeds  are 
obvious.  For  the  longitudinal  feed  of  the  table,  the  hand- 
wheel  shaft  is  provided  with  a  spiral  pinion,  meshing  with  a 
rack  fast  to  the  under  side  of  the  table.  The  bearing  sur- 
faces on  which  these  various  sliding  movements  take  place 
are  all  carefully  protected  from  emery.  The  protection  for 
the  bearing  of  the  saddle  on  the  knee  is  best  seen  in  Figs. 
1,  2,  and  4.  It  consists  of  the  guard  which  practically  forms 
a  part  of  the  saddle  and  encircles  the  column  at  the  rear, 
covering  the  surfaces  at  all  times,  no  matter  what  the  set- 
ting of  the  parts.  The  sides  of  the  table  are  brought  down 
below  the  bearings  by  which  it  is  gibbed  to  the  slide,  so  that 
these  are  also  protected.  The  guards  may  be  seen  in  the  end 
views  Figs.  1,  2,  and  4.  The  slides  all  have  45-degree  bear- 
ing surfaces.  Both  elevating  and  cross-feed  screws  are  pro- 
vided with  micrometer  dials  reading  to  0.001  inch. 


Fifir.  2.    Sharpening  a  Face  Mill,  whose  Shank  is  held  in  aiUniveraal 
Taper  Holder. 

cup  wheel  rests  on  a  tooth  support  immediately  beneath  the 
grinding  point.  As  the  cutter  is  moved  back  and  forth  by 
the  hand-wheel,  the  face  of  the  spiral  cutter  Is  kept  pressed 
on  the  tooth  rest  so  that  It  is  properly  presented  to  the  wheel. 
The  tooth  rest,  it  will  be  noted  in  this  case,  is  clamped  to  a 
shelf  at  the  side  of  the  grinding  head.     It  will  be  seen  that 


Fig.  3. 


The  Machine  arranged  for  Plain  Cylindrical  Grinding  on 
Dead  Centers. 


the  head-stock  has  a  universal  swiveling  adjustment.  This 
comes  into  play  in  grinding  angular  mills  of  all  kinds,  these 
being  generally  held  on  taper  shanks  or  arbors  pressed  into 
the  taper  hole  of  the  head-stock  spindle.  This  spindle  runs  in 
dust-proof  bronze  bearings,  and  is  adjustable  for  wear. 
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In  KlK-  -  a  unlvt'i'sal  liipi  r  luildor  Is  shown  in  phui', 
clanipt'il  to  the  head-stock  swivel,  from  which  tho  splndli'  head 
has  been  removed.  This  attachment  is  adapted  to  holding 
taper  and  cylindrical  shanks  ol'  larger  size  than  cmu  lif  hold 
4n  the  taper  of  the  remilar  spindle.  The  face  mill  shown  Is 
having  Its  teeth  gronnd  on  the  face,  the  tooth  rest  beinj;  in 
this  case  fastened  to  the  table.     Stops  are  provided  for  liniit- 


Pig.  4.    Grinding  the  Hub  of  a  Cutter  on  the  Face-plate. 

ing  the  traverse  of  the  table.  These  are  plainly  shown  in  this 
view.  They  consist  of  collars  which  are  clamped  to  the  rod 
shown  extending  along  the  front  of  the  table.  They  engage 
a  stop  piece  fast  to  the  knee,  which  may  be  thrown  up  be- 
tween them,  or  dropped  out  of  the  way  if  it  is  desired  to  run 
the  carriage  beyond  the  stop.  Another  view  of  this  arrange- 
ment may  be  had  in  the  next  figure. 

Fig.  3  shows  the  machine  as  arranged  for  plain  cylindrical 
grinding.  A  center,  carrying  a  loose  pulley  whose  flange 
forms  the  driving  face-plate,  has  been  inserted  in  the  taper 
hole   of   the    head-stock.     The   spindle    of    the   head-stock,    to 


F'Mg.  6.    Truing  a  Large  Center,  with  the  Table  s-wiveled  for  the  Angle. 

which  the  rear  pulley  is  keyed,  is  locked  by  a  plunger  as 
shown,  having  a  point  entering  holes  In  the  rear  flange  of 
the  driving  pulley.  When  the  spindle  is  thus  locked,  the 
work  revolves  on  dead  centers,  as  Is  usual  In  cylindrical  grind- 
ing. The  locking  plunger  and  the  holes  in  the  pulley  flange 
also  serve  as  an  Indexing  device  for  use  when  grinding 
broaches,  punches,  etc..  In  square,  hexagonal  and  other  shapes. 


■l"lu>  tall-stock  sijliidle  has  a  spring  center,  to  take  care  of  the 
expansion  of  the  work  due  to  heating;  the  center  may  be 
locked,  however,  for  work  which  requires  It.  It  will  be 
noted  In  comparing  Figs.  'I  and  3  that  the  knee  and  table 
have  been  swung  around  90  degrees  between  the  two  opera- 
tions. 

In  Fig.  4  Is  shown  a  face  grinding  operation.  A  hardened 
cutter  is  mounted  on  a  face-plate  attached  to  the  head-stock 
spindle,  which  is  revolved  by  a  belt  from  the  counter-shaft. 
The  work  is  traversed  across  the  wheel  by  the  regular  table 
feed,  and  is  fed  In  to  depth  by  the  cross  slide  nand-wheel  In 
an   obvious  manner. 

The  top  of  the  work  table  is  invoted,  as  shown  in  I'Mg.  ."5, 
to  permit  the  grinding  of  tapers  on  centers,  or  in  the  follow 
rest  as  in  this  case.  For  comparatively  small  taprrs  this 
adjustment  may  be  obtained  very  accurately  by  means  of 
the  screw  and  nut  arrangement  shown  at  the  end  of  the  table. 
This  Is  disconnected  in  Fig.  5,  the  upper  half  of  the  iilaten 
being  swung  at  a  much  greater  angle  than  that  corfnection 
allows.  To  clamp  the  platen  to  the  table  under  these  cir- 
cumstances, two  dogs  are  provided,  as  shown,  one  on  each 
side.  The  large  lathe  center  being  ground  is  held  at  one  end 
in  a  chuck  which  is  part  of  the  equipment  provided,  while 
the  other  end  is  held  by  the  regular  center  rest  furnished 
with  the  machine. 

Fig.  6  shows  the  internal  grinding  attachment.  This  is 
mounted  in  a  frame   which,  is  bolted  to  a   shelf  at  the  side 


Pig.  6.    The  Internal  Grinding  Attachment  in  Use. 

of  the  grinding  head.  The  hardened  cutter  on  the  face-plate 
is  having  its  central  hole  ground  to  size.  The  internal  grind- 
ing spindle  is  speeded  up  from  the  main  spindle  as  shown, 
the  ratio  between  tlie  two  pulleys  being  sufficient  to  give  a 
suitable  velocity  for  internal  grinding.  The  spindle  has  a 
bearing  next  to  the  emery  wheel,  thus  doing  away  with  vibra- 
tion due  to  long  over-hang. 

Other  uses  for  this  machine  can  readily  be  imagined  from 
inspecting  the  examples  we  have  shown  here.  For  instance, 
the  tool  is  well  adapted  to  surface  grinding.  For  this  pur- 
pose, a  universal  swivel  chuck  is  provided,  which  can  be  ad- 
justed to  any  angle  In  three  different  planes,  so  that  angular 
work  of  any  conceivable  shape  can  be  ground  true.  When  so 
working,  the  table  is  swung  around  so  that  its  travel  is  at 
right  angles  with  the  axis  of  the  grinding  spindle.  The 
changes  from  one  operation  to  another  can  be  made  easily 
and  rapidly,  owing  to  the  convenience  of  the  various  adjust- 
ments. The  emery  wheel  spindle  has  two  speeds,  is  made  of 
tool  steel  ground  to  size,  and  rups  in  phosphor  bronze  bear- 
ings, adjustable  for  wear,  and  as  nearly  dust-proof  as  it  is 
possible  to  make  them. 

The  longitudinal  travel  of  the  machine  is  22  inches,  the 
cross  feed  IV-i  inches,  and  the  vertical  adjustment  9  inches. 
11  will   take  22  inches  between  centers,  and  swings  9  Inches 
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over  the  table.  V'arious  wrenches,  dogs,  tooth  rests,  and  at- 
tachments are  provided,  as  well  as  wheels  suitable  for  the 
work  of  the  machine.  The  weight  without  the  counter-shaft 
is  about  700  pounds. 


LIBBY  TURRET  LATHE. 

The  turret  lathe  illustrated  in  the  three  accompanying 
half-tones  is  built  by  the  International  Machine  Tool  Co.,  of 
Indianapolis,  Indiana.  It  is  the  design  of  Mr.  Chas.  L.  Libby, 
who  has  had  extended  experience  in  work  of  this  kind  in  both 
this  country  and  Europe.  It  is  intended  for  the  general  run  of 
chucking  and  turning  work  for  cast  iron  and  steel  parts  up 
to  20  inches  in  diameter. 

Spindle  Driving  Mechanism. 

An  inspection  of  Fig.  1  will  show  that  the  machine  is  built 
in  the  heavy,  rigid  style  necessary  for  the  effective  use  of 
modern  high  speed  steels.     The  head-stock  and  bed   are  cast 


turret  and  tools  off  the  annular  bearings,  thereby  reducing 
the  friction  and  the  wear,  and  permitting  it  to  be  indexed 
easily.  The  clamping  device  acts  at  the  outer  edge  of  the 
turret,  bringing  it  down  firmly  to  the  annular  bearings  after 
the  indexing  has  taken  place.  The  same  lever  that  tightens 
and  releases  the  turret  clamp  operates  the  turret  locking  pin. 
Throwing  the  lever  in  one  direction  releases  the  clamp  and 
withdraws  the  locking  pin.  The  turret  may  then  be  swung 
to  the  desired  position.  By  throwing  the  same  lever  a  little 
further  over,  the  locking  pin  is  released  and  the  turret  lo- 
cated. By  again  bringing  the  lever  back  to  its  original 
position,  the   turret   is   once  more  rigidly  clamped. 

Feed  Mechanism. 

The    feed    motion    is    operated    from    the    spindle    through 

change  gearing  and  a  quick  change  apparatus.     Eight  changes 

may  be  obtained  by  operating  the  two  levers  shown  beneath 

the  head-stock,  and  eight  changes  more  are  regularly  provided 


Fig   1.    Libby  Tuiret  Latlie,  made  by  the  International  Machine  Tool  Co.,  Indianapolis,  Ind. 

for  with  the  detachable  gears  furnished  with  the  machine. 
Either  English  or  metric  threads  can  be  cut  without  changing 
the  screws.  The  feeds  and  screw  threads  obtainable  vary 
from  1  to  200  revolutions  of  spindle  per  inch  of  slide  move- 
ment. 

The  feed  connections  for  the  tool-post  carriage  and  turret 
slide  are  entirely  separate,  so  that  the  feed  of  either  apron 


in  one  piece,  and  the  bed  is  unusually  deep  and  rigid.  The 
spindle  is  of  large  diameter,  with  journals  suitably  propor- 
tioned, and  with  a  3%-inch  hole  through  its  center.  It  is  driven 
from  the  two-step  cone  pulley  shown  at  the  outer  end  of  the 
head-stock,  through  a  mechanical  speed  changing  mechanism 
enclosed  within  the  head-stock  and  operated  by  the  two  levers 
at  the  front  of  the  main  bearing.  These  levers  give  four 
changes  of  feed,  which  are  multiplied  by  the  two  obtained 
from  the  driving  pulley,  and  these  in  turn  by  the  three  ob- 
tained from  the  three-speed  counter-shaft,  giving  24  changes 
in  all.  The  speeds  vary  in  geometrical  progression  from  5  to 
180  revolutions  per  minute. 

One  of  the  features  to  which  attention  is  called  is  the  pro- 
vision made  for  changing  the  machine  from  belt  to  motor 
drive  independent  of  the  builder.  This  can  readily  be  done 
without  having  to  rearrange  the  head-stock  for  each  type  of 
motor,  thus  avoiding  delay  and  extra  expense.  Any  motor 
having  a  speed  range  of  at  least  2  to  1  can  be  used.  It  may 
be  mounted  on  the  finished  pads  provided  on  the  head  of  the 
machine,  and  connected  with  the  driving  shaft  by  gearing,  or 
it  may  be  mounted  on  the  floor  and  belted  to  the  machinery. 
It  will  he  seen  that  the  change  can  be  made  at  a  very  low 
cost. 

Tool-post  and  Turret  Slides. 

The  tool-post  carriage  is  of  unusual  construction.  It  does 
not  extend  across  the  bed,  but  is  supported  by  the  front  way 
and  by  a  V-guide  at  the  bottom  of  its  apron,  bearing  on  a 
corresponding  way  on  the  lower  edge  of  the  bed.  A  long 
taper  gib  fitted  to  the  carriage  on  the  inside  of  the  bed  takes 
up  the  wear.  As  shown  in  Fig.  2,  the  tool-post  carriage  may 
be  moved  past  the  chuck  toward  the  head-stock.  This  permits 
the  use  of  the  turret  close  up  to  the  chuck,  avoiding  the  over- 
hanging tools  usually  required  to  reach  over  the  tool-post 
cross  slide.  It  is  evident,  also,  that  nearly  the  full  capacity  of 
the  lathe  can  be  swung  over  the  carriage. 

The  six-sided  turret  is  supported  on  a  spring  pivot  bearing 
whicli  is  adjustable  to  its  load,  and  takes  the  weight  of  the 


Fig.  2. 
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The  Tool-post  Carriage  brought  close  to  the  Head-stock,  showing 
how  it  clears  the  Chuck. 


can  be  reversed  without  interfering  with  the  other.  Both 
carriages  may  be  shifted  independently  by  quick  traversing 
devices.  This  movement  can  be  operated  at  any  time  by  the 
action  of  a  single  lever,  the  setting  of  the  feed  not  interfer- 
ing with  this.  The  rate  of  movement  of  the  quick  traverse 
is  about  25  feet  per  minute.  The  screw  cutting  and  power 
feeds  are  applied  to  both  carriages.     In  the  tool-post  carriage 
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the  oross  and  traverse  feed  srreWK  have  the  same  lead.  All 
the  handles  for  opeiallns  the  various  ehanges,  both  of  the 
speeds  and  feeds,  are  within  easy  reaeh  of  the  operator,  as 
he  stands  in  working  position.  All  the  moving  parts,  as  ma.v 
be  seen,  are  encased  to  prevent  Injury  to  the  meehanism  or 
the  operator. 

Automatic  stops  are  provided  for  feeds  in  all  directions. 
In  eonueetion  with  these  stops,  there  is  an  indicator  or  mov- 
ing pointer  wliieli  registers  the  exact  position  of  th^  turret 
"cutting  tools.  Tills  can  readily  be  seen  liy  the  operator,  and 
mal<es  "[losslble  the  attainment  of  duiilication  of  worU  to  a 
degree  of  exactness  that  would  otherwise  be  difficult.  The 
gearing  of  the  turret  apron  Is  so  arranged  that  one  revolu- 
tion of  the  pilot  wheel  gives  only  U  inch  of  movement  to  the 


Fig.  3.    End  View  of  the  Llbby  Turret  Lathe. 

slide.  With  this  ratio,  the  operator  has  suificient  leverage  to 
bring  the  tool  up  to  a  heavy  facing  cut  without  exerting  him- 
•self  unduly. 

Method  of  Operation. 

The  makers  are  prepared  to  design  and  construct  special 
tools  for  doing  work  to  the  Ijest  advantage.  The  ordinary 
method  of  procedure  may  be  described  as  follows:  The 
rough  casting  is  grasped  in  the  hard  steel  jaws  of  the  chuck, 
where  it  is  bored  and  reamed.  Then  a  bushing,  which  fits 
the  supporting  arbors  used  with  the  facing  heads  on  the 
turret,  is  inserted  into  the  hole  just  made.  The  facing  heads, 
Vihich  are  made  to  carry  a  variety  of  tools,  are  next  run  up 
to  the  work,  which  is  shaped  to  the  dimensions  required.  In 
most  cases  two  facing  heads  are  used,  one  for 'rougliing  and 
one  for  finishing.  Owing  to  the  fact  that  the  reaction  of  the 
cutting  strain  is  taken  directly  in  the  work  itself,  there  is 
very  little  deflection  of  the  tools  under  the  pressure  of  the 
cut,  and  heavy  chips  can  be  taken. 

It  a  second  chucking  is  required  to  finish  the  part  complete, 
the  hard  jaws  are  removed  and  a  pair  of  soft  jaws  substituted. 
These  are  set  down  to  a  little  less  than  tlie  size  of  the  piece 
to  be  held,  and  are  bored  out  to  the  exact  size  of  the  worli, 
so  that  when  this  is  again  clamped  in  the  chuck  the  jaws  are 
in  the  same  position  as  when  being  bored,  and  the  worli 
runs  truly  if  the  first  operation  is  carefully  done.  This  pro- 
cedure applies  to  the  general  run  of  cast  iron  work. 

The  arrangement  for  supporting  the  drill  or  boring-bar  is 
different  in  this  type  of  machine  from  that  ordinarily  used. 
The  suiiport  is  located  at  the  back  of  the  machine,  and  is  en- 
tirely independent  of  the  carriage,  so  that  while  it  is  being 
used  to  guide  the  drill  or  boring-l)ar,  the  carriage  can  be  used 
for  turning.  This  often  makes  considerable  difference  in  the 
output  of  a  machine  of  this  kind. 

The  machine  is  evidently  suited  for  finishing  on  the  inter- 
changeable i)lan  such  parts  as  gear  blanks,  small  fly-wheels, 
automobile  cylinders  and  parts,  couplings,  rope  drums  and 
other  similar  work  within  its  capacity.  It  will  swing  22  inches 
over  the  ways,  and  20  inches  over  the  carriage.  The  traverse 
of  the   turret   slide   is   GO   inches,    and   the   hole    through   the 


sjiindle  Is  3%  Inches  in  diameter.  The  turret  holes  are  3'^ 
Inches  In  diameter.  The  2-step  cone  pulley  has  faces  of  the 
proper  width  for  a  3%-lnch  belt.  The  machine  will  be  fur- 
nished w^lth  oil  pan  and  pump,  when  desired,  for  sled  work. 
II  is  12  feet  S  inches  long  over  all,  and  has  a  shlpijing  weight 
of  ;Lbout  '.1.0(10  pounds. 


WATERBURY-FARRELL  AUTOMATIC  SCREW 
SLOTTING  MACHINE. 

The  tool  shown  in  the  accompanying  engraving,  built  liy 
Ihe  Waterbury-Farrell  Foundry  and  Machine  Co.,  "Water- 
bury,  Conn.,  is  an  improved  automatic  slotting  machine  for 
work  on  screw  blanks  for  fllister-head  screws,  stove  bolts  and 
ether  similar  products.  The  experiment  and  study  spent  In 
the  designing  of  this  machine  were  directed  toward  obtaining 
accurate  work  at  rapid  rate  of  production,  special  attention 
being  paid  to  rigidity,  with  the  corresponding  increase  of 
output  possible  for  a  slotter. 

A  hopper  feed  is  used,  whicli  automatically  presents  the 
blanks,  as  they  are  required,  to  a  toggle  carrier  slide,  which 
l)rings  them  into  position  in  front  of  the  saw.  Here  each 
lilank  is  gripped  securely  between  a  die  and  a  carrier  slide, 
for  the  slotting  operation.  The  saw  spindle  is  mounted  on  a 
swinging  bracket,  which  is  well  braced  and  guided  to  pre- 
vent chattering.  The  saw  is  swung  on  this  in  cutting  the 
slot.  To  cut  off  the  burr  which  forms  on  the  head  when  the 
saw  is  dull,  a  chip  shaver  is  furnished.  This  is  a  small  cut- 
ting tool  which  iiassEs  over  the  head  of  the  blank  as  the  saw 
returns,  and  smooths  off  the  burrs. 

The  machine  is  driven  by  a  friction  clutch  pulley,  through 
change  gears  which  give  a  wide  variation  in  the  number  of 
blanks  that  can  be  slotted  per  minute,  thus  making  it  suitable 
for  varying  sizes  and  kinds  of  screws. 


Automatic  Hopper-fed  Machine  for  Slotting  Screw  Blanks. 

An  oil  pump  is  provided  to  give  a  uniform  flow  of  oil  over 
the  work,  and  suitable  guards  are  furnished  to  keeii  the  saw 
and  dies  clear  of  dirt,  chips  and  other  foreign  matter.  A 
|:an  under  the  machine  collects  the  lubricant,  strains  it  from 
the  chips,  and  returns  it  to  the  tank  and  the  pump.  When 
desired,  the  machines  can  be  mounted  in  groups,  instead  of 
on  single  bases  as  shown.  When  this  is  done,  a  long  table  is 
used,  which  also  forms  a  drip  pan,  all  the  niacliincs  in  tlie 
group  being  driven  from  a  single  pulley. 

The  machine  shown  will  take  screws  from  ,'!/U)  to  •■>s  inch 
in    diameter    up    to    2',/.    Inches    long.      It    will    operate    on 
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thirty-five  3/16-inch  blanks  per  minute,  the  saw  used  being 
2%  Inches  in  diameter.  This  capacity  may  be  exceeded 
on  shallow  slots  and  brass  screws.  For  a  single  ma- 
chiue,  the  floor  space  occupied  is  about  44  x  41  inches,  and 
the  weight  of  the  machine  is  1.240  pounds.  The  floor  space 
occupied  by  a  group  of  six  machines  is  44  inches  by  19  feet 
10  inches,  and  the  weight  of  the  six  machines  is  7,540  pounds. 


COUNTER-SHAFT  BELT  TIGHTENER  FOR  USB 
WITH  CROCKER-WHEELER  MOTORS. 

We  show  herewith  an  arrangement  of  motor  and  self-con- 
tained counter-shaft  which  is  being  installed  by  the  Crocker- 
Wheeler  Co.,  of  Ampere,  N.  J.,  for  driving  light  machinery. 
Though  designed  primarily  for  driving  the  linotype,  it  can 
be  used  to  advantage  with  other  machinery  requiring  a  slow 
speed  drive. 

A  cast  iron  sub-base  is  used,  provided  with  lugs  to  which 
is  pivoted  the  east  iron  base  on  which  the  motor  and  coun- 
ter-shaft are  mounted.  Tension  between  the  pulley  on  the 
armature  shaft  of  the  motor  and  that  on  the  counter-shaft,  is 
maintained  by  the  usual  plan  of  shifting  the  motor  on  the 
base,  with  the  aid  of  an  adjusting  screw.  For  the  belt  con- 
nection between  the  small  pulley  of  the  counter-shaft  and  the 
driving  pulley  of  the  machine,  the  tension  is  regulated  by  an 
adjusting  nut  bearing  on  the  pivoted  base,  which  forces 
the  front  end  of  the  latter  downward,  thus  increasing  the 
center  distance  of  the  pulleys  over  which  the  belt  runs.  A 
spring  is  provided  at  the  front  end  to  support  the  tilting  base 
in  case  the  belt  breaks. 


Motor  mounted  on  Base  Plate  Tvith  Self-contained  Counter-shaft. 

As  compared  with  the  ordinary  idler,  the  use  of  this  inter- 
mediate counter-shaft  avoids  the  usual  great  difference  be- 
tween the  size  of  the  driving  and  driven  pulleys,  so  that  the 
belts  make  better  arcs  of  contact  with  the  pulleys,  resulting 
in  a  consequent  decrease  of  slippage.  The  motor  shown  is 
the  "L-type,"  made  by  the  builders  in  sizes  from  1-20  to  5 
horse-power.  It  has  a  neat  appearance  and  is  compact  in 
design,  being  especially  -suited  for  direct  connection  with 
small  tools,  'printing  presses,  pumps  and  other  light  ma- 
chinery. By  applying  covers  for  the  openings  in  the  frame, 
the  motor  can  easily  be  made  dust  and  moisture  proof,  for 
service  where  the  open  type  would  be  out  of  the  question. 


INGERSOLL  HORIZONTAL  MILLING  MACHINE 
WITH  SUPPLEMENTARY  VERTI- 
CAL SPINDLES. 

In  Figs.  1  and  2  are  shown  front  and  rear  views,  respec- 
tively, of  a  horizontal  milling  machine  whose  cross  rail  has 
been  arranged  to  support  a  pair  of  vertical  spindles,  to  be 
used  in  conjunction  with  the  horizontal  spindle  of  one  of  the 
regular  line  of  horizontal  spindle,  planer  pattern  millers,  made 
by  the  Ingersoll  Milling  Machine  Co.,  of  Rockford,  111. 

The  vertical  spindles,  as  may  be  seen  in  Pig.  2,  can  be  ad- 
justed to  any  position  between  the  housings,  by  means  of 
the  rack  and  pinion  arrangement  with  which  they  are  pro- 
vided. The  spindles  also  have  independent  vertical  adjust- 
ments. They  are  driven  by  spiral  gearing,  encased  to  run  in 
grease,  from  a  horizontal  shaft  which  extends  along  the 
cross  rail,  and  is  connected  by  spur  gearing  with  the  main 
spindle  of  thr   machine.     Cutters  up  to  8  inches  in  diameter 


may   be   used   on    the  vertical   spindle,  there   being   no   inter- 
ference in  any  way  with  the  action  of  the  horizontal  cutter. 

This  arrangement  is  useful  in  milling  work  in  which  ver- 
tical and  horizontal  cuts  have  to  be  taken  that  would  other- 
wise require  the  use  of  expensive  gang  cutters,  but  which,  in? 


Ftg.  1.    Ingersoll  Horizontal  Milling  Machine,  with  Supplementary  Vertical 
Spindles  on  Back  of  Cross  Rail. 

this  way,  can  be  done  with  stock  tools.  It  is  also  possible  to 
machine  surfaces  at  one  cut  that  would  be  impossible  to  do 
even  with  gang  tools,  such  as  finishing  horizontal  surfaces 
and  cutting  tongues  or  grooves  in  the  sides  of  vertical  sur- 
faces, at  the  same  operation. 


Fig.  2.    Rear  View  showing  Arrangement  of  Vertical  Spindles 

This  method  of  attaching  spindles  at  the  back  of  a  cross 
rail  is  not  confined  entirely  to  horizontal  milling  machines, 
like  that  shown  in  Figs.  1  and  2.  The  arrangement  may  be 
used  with  any  other  machine  which  has  a  cross  rail,  the 
builders  having  furnished  vertical  machines  of  this  type  with 
four  heads  on  a  single  rail,  two  at  the  front  and  two  at  the 
back.  This  makes  it  possible  to  take  cuts  closer  together 
than  would  be  the  case  if  all  the  heads  were  on  a  single  rail. 
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GREEN  RIVER  SCREW  PLATE  FOR  BRAZED 
BRASS  TUBING. 

The  fic'companyliig  line  cut  kIio\v.s  a  Gieeii  lUver  die  with 
an  lmi)roved  guide,  designed  for  threading  brazed  brass  tubing. 
The  die  used  is  the  standard  form  furnished  with  the  maker's 
ordinary  sets  for  threading  bolts  and  nuts.  Particular  atten- 
tion  Is  called  to   the   long  bearing  provided  by   the   style  of 


Green  River  Dies  with  Bushing  Attachment  for  Threading  Brazed 
Braaa  Tubing. 

guide  used,  thus  enablin.?  the  operator  to  always  be  sure  of 
cutting  straight  and  perfect  threads.  The  dies  are  so  formed 
as  to  leave  a  large  space  for  getting  rid  of  chips,  and  give 
also  an  excellent  opportunity  for  oiling  the  work. 

The  device  is  furnished  in  all  sizes,  from  3-16  to  1  inch  in 
diameter,  the  usual  pitch  being  27  threads  to  the  inch  for  all 
American  sizes,  and  26  threads  to  the  inch  for  all  English 
sizes.  These  screw  plates  are  made  by  the  Wiley  &  Russell 
Mfg.  Co.,  Greenfield,  Mass. 


FRONT  CROSS  FEED  FOR  GOULD  &  EBER- 
HARDT  SHARERS. 

The  device,  whose  absence  is  indicated  by  the  position  of 
the  operator  in  Fig.  1,  and  which  is  shown  in  use  in  Fig.  3, 
is  not  an  entirely  new  idea,  as  it  has  been  previously  de- 
scribed in  communications  to  trade  papers.  It  is  now,  how- 
ever, for  the  first  time  regularly  applied  to  a  manufactured 
line  of  shapers,  so  it  is  worth  while  bringing  it  again  to  the 

n 


working  to,  scribed  on  the  front  face  of  the  casting.  With 
the  handles  placed  as  they  are,  this  necessitates  a  bodily  con- 
tortion which  Is  far  from  agreeable  or  profitable.  To  remedy 
this,  an  additional  connection  for  the  cross  feed  Is  made. 
This  Is  a  shaft  at  right  angles  to  the  table  and  screw,  having 
a  crank  handle  at  the  front  of  the  work  table.     With  this,  as 


CR0S8  FEED  NUT 


CROSS  FEED  SCREW 


iHadiineru.y.T. 

Fig.  2.    Arrangement  of  Device  used  to  Tpork  Cross  Feed  from  Front 
of  Table,  as  shown  in  Fig.  3. 

shown  in  Fig.  3,  the  operator  can  place  himself  squarely  in 
front  of  the  machine,  with  both  cross  and  down-feed  handles 
in  easy  reach,  and  in  a  position  to  see  surely  what  he  Js 
doing. 


Fig.  1.    Awkward  Position  which  must  ordinarily  be  assumed  by  the  Operator 
In  watching  a  Cut  requiring  both  Down  and  Cross  Feeds. 

attention  of  our  readers.  This  front  acting  table  feed  is  being 
applied  to  the  line  of  shapers  built  by  Gould  &  Eberhardt,  of 
Newark,  N.  J. 

The  condition  to  be  remedied  is  graphically  shown  In  Fig. 
1.  Here  we  have  a  workman  squaring  down  a  shoulder  In  the 
shaper.  He  has  to  operate  both  cross  and  down-feed  handles, 
and,  at  the  same  time,  has  to  keep  an  eye  on  the  lines  he  Is 


Fig.  3. 


Comfortable  Position  Possible  with  "Natural  Way"  Attachment, 
f\irnlshed  with  Gould  &  Eberhardt  Shapers. 


The  device  Is  so  simple  as  to  hardly  need  an  explanation,  but 
it  is  more  plainly  shown  in  the  line  drawing.  Fig.  2.  The 
cross-feed  screw  controls  the  table  by  acting  on  the  cross-feed 
nut.  This  nut  is  journaled  In  a  box  screwed  to  the  table,  and 
carries  a  bevel  gear  at  Its  right-hand  end  as  shown.  This 
bevel  gear  meshes  with  a  mate  which  is  pinned  to  the  front 
cross-feed  shaft,  running  out  to  the  front  of  the  table.     This 
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shaft  is  squared,  as  may  be  seen,  to  fit  the  crank  by  which  it 
is  operated. 

The  loelv  screw  shown  has  a  cylindrical  end,  adapted  to 
clamp  the  front  cross-feed  shaft  and  prevent  it  from  turn- 
ing. ■^Tien  the  cross-feed  shaft  is  so  engaged,  the  cross-feed 
nut  is  stationary,  and  the  table  may  be  fed  back  and  forth 
by  the  cross-feed  screw  in  the  usual  manner.  When,  however, 
it  Is  desired  to  use  the  crank  on  the  shaft  running  out  to  the 
front  of  the  table,  the  lock  screw  is  turned  back,  so  that  the 
nut  may  revolve  freely.  '  The  feed-screw  then  being  stationary, 
the  revolving  of  the  crank,  as  shown  in  Fig.  3,  feeds  the  table 
at  the  will  of  the  operator. 


BARNES  FRICTION  DRILL  PRESS  WITH  COM- 
BINED FOOT  AND  HAND  FEED. 

We  show  herewith  an  application  of  a  combined  foot  and 
hand  feed  to  the  10-inch  friction  drill  made  by  W.  F.  &  John 
Barnes   Co.,   231  Ruby   Street,  Rockford,   111.     The  foot  lever 

for  operating  this  spindle  is 
particularly  useful  for  work 
requiring  light  drilling,  which 
is  yet  so  bulky  as  to  need  the 
use  of  both  hands  in  holding 
and  shifting  it.  As  may  be 
seen,  the  device  is  an  addition 
to  the  regular  hand  feed,  and 
does  not  supersede  it.  A  lever 
having  a  segment  of  a  gear 
formed  on  its  outer  end  mesh- 
es with  a  pinion  on  the  rack 
and  pinion  feeding  shaft.  The 
rear  end  of  this  lever  is  con- 
nected with  the  treadle  by  a 
long  reach  rod.  Three  dif- 
ferent holes  are  provided  in 
the  treadle  for  attaching  the 
reach  rod,  so  that  provision 
is  tb'is  made  for  applying 
varying  degrees  of  power  for 
drills  of  varying  diameter. 


SMITH  MICROMETER 
ADJUSTABLE 
REAMER. 
The  reamer  shown  in  Figs. 
1  and  2,  made  by  the  Wm.  J. 
Smith  Co.,  424  State  Street, 
New  Haven,  Conn.,  is  called 
the  Smith  Micrometer  Adjust- 
able Reamer.  It  gets  its 
name  from  the  graduations 
provided  on  the  body  of  the 
reamer,  read  by  an  adjustable 
sleeve  in  the  same  way  that  the  readings  for  a  micrometer 
caliper  are  obtained. 

Aside  from  the  blades,  the  tool  consists  of  but  three  parts, 
shown  disassembled  in  Fig.  2.  These  are  the  body  and  head 
of  the  reamer  (formed  in  one  piece),  the  adjusting  sleeve, 
and  the  clamping  screw.  The  blades  are  fitted  in  tapered  slots 
cut  in  the  head  of  the  reamer.  The  adjusting  sleeve  is 
threaded  to  the  shaft  with  a  thread  of  fine  pitch.     It  has  a 


Foot-operated  Feed,  applied  to 
Barnes  Friction  Drill  Press. 


Fig.  1.    Tile  Smith  Micrometer  Adjustable  Reamer. 

cone-shaped  inner  surface,  which  engages  the  beveled  ends 
of  the  blades,  and  holds  them  down  to  rhe  bottom  of  the  slot. 
The  outer  ends  of  the  blades  have  under-cut  bevel  projections, 
which  engage  an  internal  cone-shaped  surface  under  the  head 
of  the  clamping  screw.  This  clamping  screw  is  threaded  into 
the  body,  and  serves  to  bring  all  the  blades  down  to  a  firm 
and  rigid  bearing  in  the  bottom  of  the  slots. 


In  making  adjustments,  use  is  made  of  the  graduations 
provided  on  the  shank  of  the  reamer.  These  are  read  from 
a  zero  mark  on  the  sleeve,  and  give  readings  to  one-quarter 
of  a  thousandth.  To  change  the  adjustment,  the  tightening 
screw  is  loosened,  the  adjusting  sleeve  is  rotated  to  make  the 
reamer  larger  or  smaller  by  the  desired  number  of  thousandths, 
and  the  tightening  screw  is  again  set  down  firmly. 

No  threads  are  exposed  in  this  reamer,  all  the  adjusting 
parts  being  protected,  leaving  the  exterior  surface  smooth 
and  symmetrical  with  ample  chip  room  for  doing  clean,  fast 
work.  The  reamers  are  made  throughout  of  high  carbon 
steel,  tempered  to  give  the  required  hardness  for  resisting 
sti-ain  and  wear.    All  the  parts  are  interchangeable.    The  ream- 


Fig.  2.    Component  Parts  of  ttie  Reamer,  showing  the  Simplicity 
of  its  Construction. 

ers  of  this  type  are  made  and  carried  in  stock  in  sizes  from 
Vi  inch  to  1  inch  in  diameter  inclusive,  varying  by  32nds. 
Special  sizes,  of  course,  caft  be  made  to  order.  Micrometer 
adjustable  reamei-s  for  tapered  holes  are  also  made  on  the 
same  plan. 

The  blades  used  in  these  reamers  are  ground  in  the  same 
way  as  described  for  the  maker's  "one  lock  "  adjustable  reamer 
in  the  October,  1907,  issue  of  Machi.nert.  As  there  explained, 
the  blades  are  ground  in  a  cylindrical  grinder  in  a  special 
arbor  or  fixture,  which  gives  radial  or  eccentric  relief  to  the 
work  cutting  edge  of  the  blade.  This  form  of  relief  will  cut 
without  chattering  in  all  kinds  of  metal  in  which  reaming 
can  be  done.  Twelve  jigs  are  required  for  covering  the  en- 
tire range  of  reamer  sizes  from  %  to  1  inch  diameter.  These 
are  furnished  by  the  makers,  or,  if  desired,  blades  may  be 
sent  to  them  for  resharpening.  This  will  be  done  at  a  nom- 
inal cost.  A  complete  stock  of  interchangeable  blades  is  car- 
ried by  the  builders,  fitted  and  ground  ready  for  use.  The 
reamer  bodies  do  not  need  to  be  returned  for  sharpening  the 
blades  or  for  fitting  in  new  ones.  They  will  be  furnished  of 
either  carbon  or  high  speed  steel.  Blades  may  be  reground 
in  the  usual  way  if  desired,  but  the  special  method  devistd 
for  these  reamers  gives  more  satisfactory  results. 


MURCHEY   DOUBLE    COMBINATION    TAPPING 
AND  REAMING  ATTACHMENT. 
The  device  shown  in  the  accompanying  engraving  was  de- 
signed primarily  for  reaming  and  tapping  two  one-inch  stan- 
dard pipe  threads  at  a  time,  in  cast  iron  heater  sections,  such 


An  Attachment  for  Reaming  and  Tapping  Two  Holes  at  the  Same  Time 
without  changing  Tools  or  readjusting  Work. 

as  are  used  in  blower  heating  systems.  It  is  built  by  the 
Murchey  Machine  and  Tool  Co.,  Fourth  and  Porter  Streets, 
Detroit,  Mich. 

The  two  spindles  of  the  attachment  ai-e  connected  by  gear- 
ing with  the  driving  spindle,  which  is  revolved  by  the  ma- 
chine in  which  the  tool  is  used.  Each  spindle  carries  a  com- 
bined reaming  and  tapping  head,  by  the  use  of  which  the 
holes  in  the  headers  can  be  finished  without  changing  the 
tools.    The  tap  is  of  the  collapsible  variety.     When  the  tool  is 
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llist  run  IhioiiKli  the  liol'_>s,  the  chasers  are  wUhdrawii,  aMow- 
liig  the  reaming  hhides  to  do  (heir  work.  The  second  lime  it  Is 
forced  through,  the  chasers  are  In  their  working  posilloii,  and 
Ihe  threads  are  lapped  In  the  holes.  When  the  proper  dipth 
has  been  reached,  as  determined  by  the  threaded  stop  rods, 
the  taps  automatically  collapse,  and  the  tool  may  be  with- 
drawn withovit  requiring  the  spindles  to  be  reversed.  This' 
saves  a  great  deal  of  time,  as  compared  with  the  reversing 
spindle  machines  employing  solid  taps  formerly  used  for  this 
work. 

Though  intended  for  Ihe  particular  work  mentioned,  this 
attachment  will  be  furnished  by  Ihe  builder  to  do  work  of 
any  size,  within  a  reasonable  range.  Taps  of  the  kind  used 
in  this  device,  are  furnished  by  Ihe  manufacturers  in  sizes 
to  cut  standard  pipe  threads  from  1-inch  to  12-inch,  and  they 
are  used  in  all  kinds  ot  tapping  machine  and  Monitor  lathe 
work. 


HOLROYD   DRILLING  MACHINE  AND 
GRINDING  MACHINE. 

The  machine  illustrated  in  Pig.  1  is  more  especially  intended 
for  drilling  the  flanges  of  pipes  and  fittings.  On  a  strong 
liase  is  mounted  an  upright  carrying  the  drill  head-stock.  At 
right  angles  is  another  base  embodying  the  table  slides.  On 
the  table  is  mounted  a  revolving  square  table.  The  head- 
stock  carries  a  hard  steel  spindle  2  inches  diameter  which 
has  an  automatic  feed  of  12  inches  by  means  of  drop-out 
worm  and  wheel  which  is  released  by  an  adjustable  knock-off. 
The  spindle  is  bored  No.  3  Morse  taper  and  is  driven  through 
spur  and  bevel  gears  by  a  four-speed  cone  tor  3i/4-inch  belt, 
the  diameter  of  the  speeds  being  10,  11,  12,  and  13  inches, 
giving  speeds  of  241,  287,  342,  and  407  revolutions  per  minute. 
Quick  hand  traverse  is  by  rack  sleeve  and  pinion  actuated  by 
hand-wheel.  The  self-acting  feed  is  1/100  inch  per  revolution 
of  spindle.  The  spindle  has  a  vertical  adjustment  on  the 
column  of  36  inches,  with  a  similar  cross  traverse,  both  oper- 
ated by  screws  and  conveniently  placed  hand-wheels.  The 
table  slides  are  gibbed  to  the  bed,  the  longitudinal  traverse 
of  the  table  being  12   inches.     The   revolving  table  is  3  feet 


Fig.  1.    Holroyd  DrlUlner  Machine. 

square.  The  counter-shaft  carries  12-inch  by  41,4-inch  pulleys, 
and  runs  at  470  R.P.M.  The  floor  space  required  is  10  feet 
by  8  feet,  and  the  total  weight  ot  the  machine  is  3  tons,  and, 
as  in  the  case  of  the  bushing  grinding  machine  illustrated  in 
Fig.  2,  the  tool  is  built  by  .John  Holroyd  &  Co.,  Ltd.,  Milnrow, 
Manchester,  England. 

The  second  machine  mentioned  Is  specially  designed  for 
grinding  the  Inside  of  bushings  and  cutters  from  2  to  6  Inches 
diameter,  and  up  to  12  inches  long.  It  has  a  strong  body 
with  facings  provided  to  receive  the  spindle  and  table  slides. 
The  emery  wheel  spindle  of  hard  steel  runs  in  gun-metal 
bearings  carried  In  the  cast  Iron  sleeve.    The  spindle  Is  di'iven 


from  a  12-inch  diameter  pulley  for  a  li/_.-lnch  belt  onto  a 
two-speed  cone  connected  to  a  drum  pulley  7l<j  Inches  diam- 
eter, which  in  turn  drives  the  spindle  i)ulley.  The  spindle 
slide  is  balanced  and  provided  wllli  self-acting  vertical  feed 
of  12  Inches,  adjustable  stops  being  jirovided  to  reverse  the 
feed  at  any  desired  point  of  the  traverse.  The  teed  is  obtained 
from  the  main  cone  driving  shaft  through  a  series  of  gears 
onto  racl{  and  ijlnion.     Hand  cress  adjustment   of  Ihe  spindle 


Fig.  2.    Holroyd  Bushing  Grinding  Machine. 

is  provided,  a  micrometer  disk  being  arranged  to  read  to 
1/1,000  inch.  The  work  table  is  18  inches  diameter  and  has 
tour  tee-slots.  The  table  drive  is  through  spur  and  bevel 
gearing  from  a  three-speed  cone  for  2V4-inch  belt,  the  largest 
speed  being  12  inches  diameter.  The  table  drive  may  be 
brought  into  or  out  of  action  independently  of  the  rest  of 
the  machine,  by  lever  and  clutch,  an  advantage  when  gaging 
the  work  being  ground.  A  hinged  guard  is  fitted  to  prevent 
the  lubricant  splashing.  The  emery  wheel  speeds  range  from 
6,900  to  10,800  R.P.M.,  and  those  of  the  table  are  66,  100,  and 
150  R.P.M.  The  feeds  per  revolution  of  work  are  0.166,  0.25, 
and  0.375  inch.  The  counter-shaft  pulleys  are  12  x  3%  inches, 
and  the  speed  400  R.P.M.  The  floor  space  occupied  by  the 
machine  is  5  feet  6  inches  by  3  feet  8  inches,  and  its  weight 
2.900  pounds.  J.  V. 

MOSSBERG  PULLEY  CROWNING  ATTACHMENT 
FOR  LATHES. 

In  the  half-tone  is  shown  a  pulley  crowning  attachment, 
made  by  the  Mossberg  Wrench  Co.,  of  Central  Palls,  R.  I. 
The  notable  features  of  this  attachment  are  that  it  is  adapted 
to  turning  suitable  crowns  for  narrow  or  wide-faced  pulleys, 
without  requiring  a  change  of  formers,  and  that  it  is'also 
adapted  for  being  attached  to  a  wide  range  of  sizes  and  de- 
signs of  lathes,  without  requiring  reconstruction.  A  number 
of  other  advantages  will  appear  in  the  course  of  the  descrip- 
tion. 

It  consists  essentially  of  a  main  casting  A,  clamped  by 
bolts  B  B.  to  the  regular  tool-post  slot  ot  the  cross-slide.  This 
main  casting  carries  ways  for  slide  C,  on  which  the  tool-post 
D  is  mounted,  and  also  ways  at  right  angles  to,  and  above  C, 
for  confining  former  E.  This  former  has  a  curved  slot,  oper- 
;iting  on  a  roll  F,  whose  pivot  is  fast  to  the  tool-post  slide  C. 
It  will  thus  be  seen  that  a  longitudinal  movement  given  to 
foi-mer  E,  will,  through  the  action  of  the  curved  slot  on  roll 
/•',  give  an  in  and  out  movement  to  the  tool-post,  thus  de- 
termining the  contour  of  the  surfaces  being  turned.  This 
longitudinal  movement  is  given  by  the  link  work  shown.  A 
bar  G.  pivoted  at  H  to  the  main  casting  A,  is  connected  with 
/•;  by  the  link  J.  It  carries  a  handle  at  its  outer  end,  and  its 
upper  surface  has  a  T-slot  on  which  pivot  K  can  be  adjusted 
to  any  desired  position.  This  pivot  consti-ains  the  end  of  rod 
L,  whose  other  end  is  fastened,  at  any  length  desired,  to  an 
adjustable  bracket.  M. 
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As  the  carriage  is  moved  bacli;  and  fortli.  it  will  be  seen 
that  red  L  will  swing  slotted  bar  G,  which,  through 
link  J.  will  move  the  former  E,  thus  affecting  the  turn- 
ing tool  and  the  contour  of  the  work.  If  K  is  adjusted 
to  position  immediately  over  the  connection  point  of  link 
J  in  the  slotted  bar,  then  the  former  will  stand  stationary 
with  relation  to  th^  bed  of  the  lathe,  while  the  carriage 
and  the  tool-post  move  back  and  forth  by  the  feed  or 
by  hand.  Under  these  conditions,  the  contour  of  the  slot  in 
the  former  will  be  exactly  traced  on  the  face  of  the  pulley. 
If  pivot  K  is  clamped  in  the  position  shown,  the  swinging 
movement  of  O  will  be  much  greater  for  a  given  movement 
of  the  carriage,  so  that  a  shorter  and  more  pronounced  curve 
will    be    turned,    suitable    for   narrow    faced   pulleys.      If   the 
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Attachment  for  Crowning  PuUeys.  which  gives  Curves  Suitable  for  Pulleys 
of  Different  Faces  with  the  Same  Former. 

pivot,  on  the  other  hand,  is  located  at  the  extreme  outer  end  of 
the  slot  in  G,  the  movement  of  the  former  will  be  very  much 
slower,  and  the  conditions  will  be  suitable  for  turning  pulleys 
of  wide  faces  which  do  not  require  a  pronounced  crown.  This 
makes  unnecessary  the  provision  of  a  former  for  each  shape 
of  crown  desired. 

Another  advantage  of  this  device  is  the  fact  that  special 
arbors  with  shoulders  for  locating  the  work  are  not  re- 
quired. In  operation,  when  it  is  desired  to  start  on  a  new 
pulley,  the  carriage  is  adjusted  until  the  tool  point  is  central 
with  the  face  of  the  pulley;  the  set-screw  in  pivot  M  is  then 
released,  and  slotted  bar  G  is  adjusted  by  the  handle  at  its 
outer  end  until  roll  P  is  in  the  center  of  the  slot  in  E,  as 
determined  by  the  center  line  traced  upon  it.  The  set-screw 
in  M  is  then  tightened  down  again,  and  the  tool  brought  over 
to  commence  the  operation  of  turning. 

These  features,  and  the  self-contained  construction  of  the 
attachment,  should  make  it  convenient  for  the  work  it  is  de- 
signed for. 


CINCINNATI  CENTER  FOR  TURNING  TAPERS. 

The  device  shown  herewith  has  been  designed  by  Max  C. 
Zange,  2827  Sidney  Avenue,  Cincinnati,  Ohio,  for  doing  away 
with  some  of  the  troubles  incident  to  turning  tapers  in  the 
lathe  by  the  method  of  setting  over  the  tail-stock.  One  of  the 
chief  difficulties  in  turning  tapers  in  this  way,  as  is  well 
known,  is  the  fact  that  the  center  adjustment  of  the  tail- 
stock  is  disturbed,  and  it  requires  considerable  time  and 
trouble  to  bring  it  back,  after  the  taper  job  is  completed,  to 
a  position  where  the  lathe  will  again  turn  work  to  the  re- 
quired degree  of  cylindrical  truth.  With  this  device  the  tail- 
stock  is  not  set  over,  the  setting  over  being  done  on  the  center 
itself,  provision  being  made  in  the  attachment  for  this. 

The  body  A  of  the  device,  machined  out  of  round  stock,  is 
clamped  to  the  tail-stock  spindle  by  set-screw  B.  the  regular 
tail  center  being  removed  for  the  purpose.  The  tail-stock 
spindle  seats  against  a  shoulder  in  A,  to  take  the  thrust  of 
the  work  between  the  centers.  The  front  of  the  body  of  the 
device  is  milled  out  to  form  ways  in  which  the  center  C  can 


be  laterally  adjusted.  The  lateral  movement  of  this  center  i& 
effected  by  the  stationary  adjusting  screw  D,  and  the  amount 
of  off-set  is  read  by  graduations  on  the  body,  as  shown  in  the 
end  view.  After  the  required  adjustment  has  been  obtained, 
the  center  is  clamped  in  position  by  nut  E,  which  is  reached 
by  the  wrench  through  the  opening  in  the  body  left  for  the 
purpose. 

The  center  is  made  of  tool  steel,  hardened,  and  is  made  to 
an  angle  of  50  degrees  instead  of  the  usual  60  degrees  of  the 


A  Device  for  Setting  Over  the  Tail-center  for  Taper  Turning,  -without 
disturbing  the  Adjustment  of  the  Tail-stocli. 

common  lathe  center.  The  pointed  end  is  also  slightly  curved, 
both  of  these  alterations  being  made  to  compensate  for  the 
angular  position  of  the  center  in  the  woi'k.  The  adjusting 
screw  D  has  25  threads  per  inch,  and  this  pitch,  in  connec- 
tion with  the  squared  head  of  the  screw,  may  be  used  in  ob- 
taining adjustments  of  hundredths  of  an  inch. 

Two  sizes  of  this  device  are  made,  one  of  them  suitable  for 
bench  and  precision  lathes,  and  the  other  adapted  for  larger 
machines.  In  the  smaller  one,  the  nut  E  is  provided  with  a 
permanently  fixed  handle,  so  that  it  is  not  necessary  to  insert 
a  wrench  in  the  opening  when  the  center  is  to  be  tightened 
in  position.  The  small  size  is  suitable  for  tail-stock  spindles 
up  to  I'ls-inch  outside  diameter;  the  larger  size  will  cover 
the  range  of  from  l«s  to  1  15-16  inch  outside  diameter  of  tall- 
stock  spindle. 

GAGE  LAPPING  MACHINE,  BUILT  BY  THE 
WALTHAM  MACHINE  WORKS. 

We  show  herewith  a  machine  tor  lapping  gages,  liuilt  by  the 
Waltham  Machine  Works,  Newton  St.,  Waltham,  Mass.  It  is 
intended  for  doing  the  work  described  in  the  article  on  ma- 
chine  lapping  by  Mr.   Shailor  in   our  November,  1907,  issue. 


^AiHiucRy.y.y, 


A  Machine  for  Grinding  Snap  Gages,  and  Finishing  them  by  Lappingr. 

It  will  be  remembered  that  the  use  of  the  milling  machine 
was  there  spoken  of  for  this  work.  This  specialized  tool  ac- 
complishes the  same  results  in  a  somewhat  more  convenient 
way.    The  upright  column  of  the  machine  supports  two  heads, 
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one  of  them  cnrryliig  a  spindle  for  a  grinding  whoel,  and 
the  other  for  a  steel  disk  charged  with  emery  or  diamond 
dust,  for  the  tlnlshlng  operation  of  lapping.  Since  these  ar- 
bors are  run  separately,  appropriate  S|)eeds  can  be  given  to 
thorn.  The  gage  to  be  ground  Is  held  In  a  vise,  carried  by  a 
slide  adjustable  on  the  cross-rail,  shown  at  the  front  of  the 
column.  The  crank  at  the  right,  attached  to  the  traversing 
screw,  affords  means  for  changing  the  work  from  the  right- 
hand  wheel  to  the  left-hand,  or  vice  versa.  The  small  adjust- 
ing wheel  is  attached  to  a  fine  pitch  screw,  which  Is  used 
for  feeding  tha  gage  up  to  the  wheel  for  the  grinding  or 
lapping  operations. 

In  operation,  the  gage  is  brought  up  to  the  revolving  disk 
with  juic  enough  pressure  to  give  a  suitable  cutting  action. 
The  vise  in  which  the  work  is  mounted  slides  In  vertical  ways, 
and  a  vertical  reciprocating  motion  Is  given  to  it  by  means 
of  the  heartslmped  cam  shown,  driven  by  worm  gearing  from 
a  shaft  running  lengthwise  of  the  cross-rail,  below  it.  This 
cam  does  not  give  a  uniform  movement  throughout  the  stroke. 
It  accelerates  its  motion  at  the  ends  of  the  stroke  to  avoid  the 
"bell-mouth"  effect  which  is  ordinarily  seen  in  lapped  gages. 
The  holder  or  vise  in  which  the  gages  are  mounted  can  he 
swung  outward  at  an  angle  of  45  degrees  for  gaging  the  work. 
A  clutch  is  provided  for  stopping  the  cam  driving  shaft,  with- 
out  requiring  the   counter-shaft   to   be  stopped. 

This  machine  Is  built  only  to  order  by  its  makers.  The  one 
shown  is  quite  elaborate  and  was  so  made  to  meet  the  re- 
quirements of  the  purchaser.  Simpler  machines  of  the  same 
sort  for  lapping  gages  could  be  designed,  and  the  makers  will 
furnish  them  adapted   to  suit  individual  needs. 


proved  construction  of  the  toggle  mechanism  (described  also  In 
the  December,  1905,  Issue  of  Machinery),  which  gives  a 
long  "dwell,"  and  is  unusually  efficient  so  far  as  power  con- 
sumption is  concerned.  The  press  is  Intended  for  deep  stamp- 
ings in  steel  or  other  materials,  particularly  for  brake  drums 
for  automobiles,  sinks,  l)a11itul)s,  and  similar  work. 

The  toggle  mechanism,  whicli  is  plainly  shown  in  the  half- 
tone. Fig.  1,  and  the  line  drawings'.  Pigs.  2  and  '.',.  is  of  such 
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Pig.  2.    The  Outside  Toggle  Mechanism  In    Fig.  3.  The  Toggle  Mechanism  while 
the  Position  to  raise  the  Blank  Holder.  the  Blank  Holder  Is  Lowered. 


TOLEDO  TOGGLE  ACTION  DRAWING  PRESS 

OF  UNUSUAL  SIZE. 
The  Toledo   Machine  &  Tool  Co.,   of  Toledo,  Ohio,   has  re- 
cently shipped  to  one  of  its  customers,  what  is  believed  to  be 
the  largest  toggle  action  drawing  press  ever  built.     The  ma- 


design    that    all    sliding    surfaces    are    eliminated,    being    re- 
placed at  all  points  with  pivoted  joints,  most  of  which  have 
but  a  very  small  angular  movement.     A    (see  Figs.  2  and  3) 
is  a  crank  keyed  to  the  main  crank-shaft  of  the  press.     Con- 
necting-rod E,  attached  to  this,  is  pivoted  In  yoke  H,  which  is 
suspended  on  rocker  arms  F  and  G,  pivoted  to  the  side  frames 
of  the  machine,  on  opposite  sides  of  H.   Bell  crank 
levers  D  are  operated  from  the  center  pivot  of  H, 
through  short  links  /.    Links  0  connect  the  upper 
arms  of  bell  cranks  D  with  cranks  B,  which  are 
keyed   to    rocker   arm    shafts.     The   rocker    arms 
between   the   frames   are   directly   connected   with 
links  to  the  blank  holder  slide,  as  snown  in  Pig.  1. 
A  comparison  of  Pigs.   2  and   3  will  show  the 
action  of  the  mechanism.    In  Fig.  2,  crank  A  Is  at 
its  highest  position.     In  Fig.   3  the  blank   holder 
is  down.     It  will  be  seen  that  in  this  position  bell 
cranks   D   and   links    C   are    straightened   out,   so 
that  a  powerful  toggle  action  with  an  appropriate 
dwell   is  obtained,  lasting  through  a  considerable 
portion  of  the  revolution  of  the  crank-shaft. 

Cranks  B,  in  turn,  operate  the  rocker  arms, 
which,  with  the  links  connecting  them  with  the 
blank  holder  slide,  form  a  second  toggle  joint 
mechanism.  It  will  be  seen  that  these  two  sets 
or  toggle  joints,  acting  in  series  as  they  do,  give 
a  powerful  pressure  to  the  blank  holder,  estimated 
by  the  builders  at  2,000  tons.  This  gives  a  very 
long  dwell  as  well.  This  extends  to  over  90  de- 
grees of  the  crank  action,  without  perceptible 
movement  of  the  blank  holder. 

All  the  parts  of  the  toggle  mechanism  are  made 
of  steel  castings,  and  each  bearing  is  bushed  with 
bronze.  The  bearings  of  the  outer  movement  are 
oiled  through,  the  ends  of  each  of  the  pivots,  by 
means  of  self-oiling  or  compression  cups.  The 
smoothness  and  ease  of  action  obtained  by  this 
thorough  lubrication  and  by  the  avoiding  of  slid- 
ing surfaces,  allows  the  machine  to  be  driven  with 
an  S-iuch  belt,  though  it  was  supposed  that  a 
10-inch  double  belt  would  be  necessary.  The  press 
is  operated  by  a  powerful  friction  clutch,  and  is 
therefore  under  complete  control   of  the  operator 

Pig.  1.    Heavy  Drawing  Press  with  Blank  Holder  operated  by  a  Toggle  Mechanism.  ^(    jj])   points  Of  the   Stroke  Of  llOtll    pluilger  and   the 

chine  Is  certainly  of  tremendous  size,  as  will  be  seen  by  com-      blank  holder. 

paring  it  with  the  man  who  stands  in  the  foreground  of  Pig.  The  distance  between  the  uprights  is  57  inches,  this  belnff 

1.    It  has  Interest  aside  from   its  unusual  size,  from  the  Im-      also  the  width  of  the  bed.     The  distance  from  the  bed  to  the 
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blank  holder,  with  the  stroke  down  and  the  adjustment  up, 
is  24  inches.  The  distance  from  the  bed  to  the  plunger  with 
the  stroke  down  and  the  adjustment  up  is  2S  inches.  The 
stroke  of  the  plunger  is  26  inches.  The  belt  pulleys  are  58 
inches  in  diameter,  designed  for  a  10-inch  belt,  and  are  in- 
tended to  run  at  250  revolutions  per  minute.  This,  with  a 
gear  ratio  of  50  to  1,  gives  5  strokes  per  minute  for  the  press. 
The  shaft  is  13  inches  in  diameter  at  the  crank  bearing. 

The  total  height  of  the  machine  above  the  floor  line  is  21 
feet.     It  weighs,  complete,  175,000  pounds. 


BRIDGBPORD  GEARED  HEAD  LATHE. 
The  Bridgeford  Machine  Tool  Works,  Rochester,  N.  Y.,  has 
recently  designed  a  line  of  geared  head  lathes  covering  the 
sizes  between  26  and  48  inches  swing.  The  engraving  shows 
the  42-inch  lathe.  The  48-ineh  swing  is,  so  far  as  our  memory 
serves  us,  the  largest  single  speed  pulley  geared  head  lathe  we 
have  even  seen  illustrated  or  described.  The  lathe  has  been 
designed  to  meet  the  severest  requirements,  and  is  claimed 
to  be  limited  in  capacity  only  by  the  efficiency  of  the  best  of 
the  modern  high  speed  tool  steels. 


of  the  design.  The  main  spindle  bearing  is  8%  inches  in  diam- 
eter and  14  inches  long,  with  a  1  7/16-inch  hole  through  it  for 
removing  the  center.  The  centers  are  of  tool  steel,  3  3/16 
inches  in  diameter.  The  42-inch  face-plate  is  11  inches  wide. 
The  driving  pulley  is  30  inches  in  diameter,  for  an  S-inch  belt. 
The  lead-screw  is  2  11/16  inches  in  diameter,  two  threads  to 
the  inch,  and  the  rack  is  2  inches  wide,  5  diametral  pitch. 
With  a  16-foot  bed,  the  distance  between  centers  is  6  feet 
7  inches.  It  can  be  built  with  a  bed  of  any  length  desired. 
A  42-inch  lathe  with  a  16-foot  bed  weighs  27,000  pounds; 
6,500  pounds  should  be  added  for  each  additional  foot  of 
length.  The  regular  attachments  are:  Compound  rest,  side- 
turning  rest.  16-inch  center  rest,  thread  indicator,  change 
gears,  self-oiling  counter-shaft,  and  the  necessary  wrenches 
and  cranks. 


ROCKFORD  DRILLING  MACHINE  COMPANY'S 
STRAIGHTENING  MACHINE. 

The  machine  shown  in  the  accompanying  engraving  is  a 
combination  of  lathe  and  straightening  press,  for  straighten- 
ing centered  work.     Straightening  presses  have  been  built  to 


A  Geared  Head  Lathe  of  Unusual  Size,  built  by  the  Bridgeford  Machine  Tool  Works. 


The  power  is  applied  to  a  constant  speed  pulley  from  which 
the  15  cutting  speeds  are  obtained  by  change  gearing.  These 
speeds  are  arranged  in  geometrical  progression,  and  the 
changes  are  accomplished  by  shifting  the  conveniently  located 
levers,  shown  in  the  half-tone  in  front  of  the  head-stock.  All 
the  driving  gears,  with  the  exception  of  the 
face-plate  gear,  are  of  steel  cut  from  the 
solid.  All  those  within  the  head  run  in  oil. 
and  provision  is  made  for  furnishing  a  con- 
stant supply  of  oil  to  all  the  bearings.  The 
proportions  of  gearing  used  give  from  2.26 
to  110.8  revolutions  of  the  driving  pulley  to 
1  revolution  of  the  face-plate.  On  a  diame- 
ter of  42  inches  ths  pulling  power  is  about 
25,000  pounds,  or  about  four  times  that  of 
the  ordinary  cone  driving  lathe.  The  spin- 
dle is  of  crucible  steel,  ground  to  size,  run- 
ning in  heavy  bronze  bearings  scraped  to  fit. 
The  face-plate  is  pressed  onto  the  spindle 
and  keyed  to  it. 

The  bed  is  of  ample  width  and  depth,  and 
is  strongly  reinforced  with  heavy  cross  ties 
of  box  pattern.     It  is  also  provided  with  a 
longitudinal   rib  with   ratchet  teeth   cast  in 
its  upper  face,  which  engage  a  pawl  at  the 
back  of  the  tail-stock.    This  provides  a  posi- 
tive stop  for  the  tail-stock,  which  is  a  great 
advantage    when    the    lathe    is    engaged    on 
heavy    work.      The    tail-stock    is    so    shaped 
as     to     clear     the     compound     rest     when     turnin 
work.      The     carriage     compound     rest    and     apron     are     of 
heavy    construction,    and    in    keeping    with    the    balance    of 
the  lathe.    The  direction  of  the  feeds  is  changed  at  the  apron, 
and   the   lateral   and   cross   feeds   are   driven   by   independent 
frictions. 

The  following  dimensions  will  give  some  idea  of  the  rigidity 


use  in  the  lathe,  and  straightening  presses  have  been  built 
provided  with  centers  on  which  to  spin  the  work  to  determine 
the  "high  spots,"  but  this  is  the  first  device  that  has  come 
to  our  attention  that  is  really  a  combination  of  the  straighten- 
ing press  and  lathe.     It  would  seem  to  be  a  very  efficient  ma- 


A  ComblaatioD  of  Lathe  and  Screw  Press  for  Straightening  Centered  Shafts. 

angular  chine  for  use  in  places  where  there  is  considerable  of  this 
work  to  do.  It  is  built  by  the  Rockford  Drilling  Machine  Co., 
Rockford,    111. 

The  machine  consists  essentially  of  a  heavy,  rigid  bed,  ciirry- 
ing  a  power  driven  head-stock  and  an  adjustable  foot-stock, 
and  supporting  a  straightening  press  with  suitable  blocks  for 
the   straightening   operation.     The   head-stock    spindle   has   a 
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lluee-stop  cone,  i>ii  wliicli  llic  lull  may  1«'  shiflinl  lo  drive 
llu>  work  at  ii  rate  of  revolution  sultahle  lor  aceiiialely  deter- 
niiniiiK  its  truth.  A  center  Is  supported  by  lliis  spindle  in  the 
front  end  In  the  usual  way.  Inslead,  however,  of  driving  thi^ 
worli  from  a  face-plate  by  a  doK,  a  friction  device  is  pro- 
vided which  revolves  the  worlc  as  soon  as  It  has  been  clani])ed 
between  ci'nters.  This  consists  of  a  collar  fittiuK  ov(  i-  I  lie 
btad-slocU  center,  and  provided  with  a  leather  face  which 
is  i)rcss(  (1  a.i;ainst  the  worli  liy  four  coiled  springs.  Tlie  sup- 
port bloclis  used  are  provided  in  sets  of  two  for  eacli  diam- 
eter of  shaft.  They  are  bored  to  accurately  lil  I  he  ilinnieter 
they  are  made  to,  but  with  centers  l/KJ  inch  or 
thereabout  below  the  center  of  the  si)indle. 
The  tail-stock  center  is  operated  by  a  lever, 
and  may  be  held  in  position  by  a  clamp  screw 
in  the  ordinary  way.  It  will  be  seen  that  this 
method  of  ?upportin.s;-  and  driving  the  work  is 
very  convenient,  since  when  the  centers  are 
released,  the  work  drops  into  position  in  the 
supporting  blocks,  ready  to  be  straightened. 
After  the  straightening  is  done  and  the  tail- 
center  is  again  brought  up  and  clamped,  it 
raises  the  work  from  the  supporting  blocks, 
the  centers  enter  the  center  holes  in  the  work, 
and  the  work  is  driven  by  the  constantly  run- 
ning spindle,  all  of  this  being  done  in  one 
movement  of  the  tail-stock  operating  and 
clamping  levers. 

The  carriage  which  supports  the  straighten- 
ing screw  runs  on  rollers,  and   can  be  shifted 
very  quickly  and  easily  on  the  bed  to  bring  it 
to  the  point  where  the  straightening  needs  to 
be  done.     This  screw  is  of  fine  pitch,  so  that 
the   hand-wheel    provided   is   generally   of   suffi- 
cient  diameter   for   providing   enough   pressure 
to     straighten     the     work.     For     large     work, 
however,  the   ratchet  lever  ohown   may   be  swung  down   into 
place,  giving  sufficient  leverage  to  straighten  any  piece  within 
the  capacity  of  the  machine.     On  this  straightening  screw  is 
fixed   a   revolving   dial,   read   from   a  stationary   index   point. 
The  operator  watches  this  in   straightening  a  piece  of  work, 
and   is   able   to   use   it   for  reference   in   applying   pressure    a 
second  time  to  the  same  point,  if  the  first  application  of  the 
pressure  was  not  sufficient.    The  bed  is  very  rigid,  and  capable 
of  sustaining  as  severe  a  straightening  pressure  as  should  be 
applied  to  any  work  within  the  capacity  of  the  machine.     It 
is  long  enough  to  give  the  machine  a  capacity  of  8  feet  be- 
tween centers. 

The  builders  have  been  using  this  machine  to  do  all  of 
their  straightening  with,  none  of  it  now  being  done  In  the 
lathe  in  their  shops.  They  have  found  that  it  permits  doing 
the  work  in  a  very  much  shorter  time,  owing  to  the  conve- 
nience of  operation  which  the  design  of  the  machine  provides 
for.  All  of  this  straightening  is  best  done  by  one  man,  who 
soon  becomes  skillful  at  the  work,  so  that  It  is  done  in  a 
small  fraction  of  the  time  previously  required. 


with  the  lead  .screw,  and  I  he  Kiailiialions  <m  Its  face  are  used 
to  determine  the  pro|>er  tinu;  for  throwing  In  the  lead-screw 
nut  when  cutting  threads.  The  use  of  this  dial  makes  It 
unnecessary  to  reverse  the  counler-sluifl  for  thread-cutting. 
An  interesting  point  In  the  construction  of  the  compound  rest 
is  the  fact  that  the  screw  Is  Journaled  in  the  swivel  base, 
while  the  nut  is  fast  to  the  tool-post  slide.  It  is  thus  possible 
lo  llibricato  the  latter. 

The  quick  change  gear  altacliment  shown  is  the  well-known 
one  designed  by  the  National  Machine  Tool  Co.  It  consists  of 
a   series    of   change   geai's,   of   various   numbers   of   teeth,   ar- 


Mlatni  VaUey  Lathe,  as  arranged  \^th  Quick  Change  Gear  Device. 

I'anged  in  a  circular  casing  and  engaging  with  a  central  in- 
termediate gear.  Changes  ai'e  made  by  rotating  the  casing 
and  engaging  the  different  geai-s  in  it  with  the  lead-screw 
in  diffeient  positions,  and  by  placing  the  slip  gear  on  the 
outside  of  the  casing  on  the  desired  one  of  the  various  studs 
r.rovided  for  it.  The  number  of  threads  that  can  be  cut 
varies  fi'om  4  to  56  per  inch,  including  the  IIVL-  Pei'  inch  pitch 
for  pipe  threads. 

This  machine,  which  is  built  in  the  ISi^-inch  size,  may  be 
had  in  three  lengths  of  bed — 5,  6,  or  8  feet.  The  lathe,  with  an 
S-foot  bed,  weighs  1,450  pounds.  The  machine  is  regularly  pro- 
vided with  the  compound  rest.  A  taijer  attachment,  carriage 
turret,  and  quick  change  gear  device  are  provided  extra  when 
dcsii-ed. 


IMPROVED  MIAMI  VALLEY  13  1-2  INCH 
ENGINE  LATHE, 

The  machine  shown  in  the  accompanying  en.gi'aving  is  an 
improved  design  of  the  lathe  built  by  the  Miami  Valley  Ma- 
chine Tool  Co.,  843  W.  Germantown  St.,  Dayton,  Ohio.  Among 
the  improvements  made  are:  the  addition  of  a  quick  change 
gear  attachment;  an  automatic  stop  for  the  carriage  feed;  a 
chasing  dial  for  cnlting  screw  threads;  and  a  taper-turning 
attachment. 

The  general  design  of  the  lathe  is  simple,  rigid  and  sei'- 
viceable.  The  spindles  are  of  high  grade  crucible  steel, 
ground  accurately  to  size,  running  in  bi-onze  bearings.  The 
head-  and  tail-stocks  are  of  heavy  design,  and  aie  held  to  the 
bed  with  a  V-bearing  at  the  rear,  and  a  flat  bearing  on  the 
front;  the  carriage  has  a  V-bearing  in  the  front,  and  a  flat 
bearing  in  I  he  rear.  There  being  but  one  V-bearing  in  front, 
the  carriage  may  be  stiffened  nialerially  without  decreasing 
the  swing,  The  chasing  dial  is  located  .just  at  the  right 
of   llie   cariiage.      It   is   connecteil    lo   a   wDrm-wheel    meshing 


MILLING  MACHINE  ATTACHMENT  FOR  CHAM- 
FERING TRANSMISSION  GEAR  TEETH. 

In  the  speed  change  mechanism  used  in  the  automobile, 
the  changes  are  usually  obtained  by  a  sliding  gear  mechanism 
of  some  form.  To  facilitate  the  sliding  of  the  gears  into 
mesh  when  they  are  running  at  considerable  speed,  it  is  usual 
to  chamfer  the  ends  of  the  teeth,  to  guide  them  in  entering 
into  mesh  with  each  other.  Sliding  gear  mechanisms  are 
coming  into  more  fi-equent  use  in  machine  tools,  so  that  a 
machine  or  attachment  like  that  illustrated  (for  performing 
this  operation  of  chamfering  the  ends  of  the  teeth)  is  of 
wider  interest  than  to  the  automobile  industry  alone.  The 
device  illustrated  in  Figs.  1  and  2  is  built  by  the  "Long  Arm" 
System  Co.,  Cleveland,  Ohio.  The  attachment  is  fastened  to 
the  milling  machine  table,  and  its  driving  pulley  is  belted  to  a 
special  counter-shaft.  The  mechanism  is  automatic  in  Its 
action.  All  it  is  necessai-y  for  the  operator  to  do  is  to  place 
the  work  on  the  work-spindle,  adjust  the  machine  and  the 
woi'k  properly,  and  start  the  countei'-shaft.  The  mechanism 
revolves  the  work,  feeds  it  up  Into  the  cuttei-,  retracts  it — 
and  so  on  until  the  work  is  completed. 

The  cast  iron  frame  of  the  device  is  in  the  foi-ra  of  a  Unee, 
which  is  bolted  to  the  table.  To  this  frame,  on  the  front  side, 
best  seen  in  Fig.  2.  is  attached  a  bracket  carrying  the  driving 
pulley  shaft.     A  pinion  on  this  bracket  drives  a  gear,  which 
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is  connected  with  a  face  cam  of  the  enclosed  groove  type. 
This  cam  gives  movement  to  the  vertical  slide  which  carries 
the  work  spindle.  It  serves  to  feed  the  work  upward  into  the 
•cutter  and  return  it  again  while  it  is  revolving  for  the  next 
tooth.  This  cam  gear  is  connected  by  an  intermediate  with 
the  gear  driving  the  indexing  worm,  the  cam  and  the  indexing 
worm  being  geared  to  run  together  at  the  same  number  of 
revolutions  per  minute.  The  gear  is  Its  own  index  wheel. 
The  index  worm  is  adjusted  in  the  T-slot  provided  for  it  in 


Fig.  1.    The  "Long  Arm"  Automatic  Gear  Tooth  ChamferiDg 
Attachment  at  Work. 

the  body  of  the  fixture  until  it  meshes  properly  in  the  teeth 
of  the  gear  to  be  cut,  and  it  is  clamped  in  this  position,  the 
intermediate  gear  from  the  cam  shaft  being  adjusted  to  drive 
it  without  back  lash. 

When  the  machine  is  thus  arranged,  it  may  be  driven  con- 
tinuously from  the  counter- shaft.  The  rotation  of  the  driving 
pulley  will  then  impart  a  constant  rotary  movement  to  the 
work  through  the  index  worm,  the  cam,  meanwhile,  raising 
and  lowering  it.  With  the  cutter  properly  adjusted  with  rela- 
tion to  the  work,  it  will  be  seen  that  this  continuous  action 
may  be  so  planned  that  the  cutter  will  trim  off  the  corner  of 
one  side  of  a  gear  tooth  as  it  drops  into  the  tooth  space,  and 
trim  otC  the  corner  of  the  other  side  as  it  comes  out  again, 
then  drop  into  the  next  tooth  space,  beveling  the  corner  as  it 
does  so,  and  continuing  the  work  in  the  same  way  until  the 
gear  has  been  finished,  and  the  work  removed. 


Fig.  2.    Front  View  of  the  Attachment  with  the  Gear  Guard  Removed, 
showing  Mechanism. 

In  practice  it  is  not  necessary  to  stop  the  machine  to  put 
in  the  work  or  take  it  out  again.  The  milling  machine  saddle 
is  simply  run  back  to  withdraw  the  worm  from  the  cutter, 
the  nut  on  the  end  of  the  work  spindle  is  loosened,  and  the 
■work  is  removed.  A  new  gear  is  then  put  in,  the  nut  tight- 
ened, and  the  work  again  brought  up  to  the  cutter,  when  the 
attachment  will  continue  in  operation  as  before.  The  under 
side  of  the  gear  can  be  operated  on  by  changing  the  position 
of  the  cam  roll,  to  engage  with  the  slot  below  the  center  of 
the  cam  instead  of  above  it,  at  the  same  time  altering  the 
adjustment  of  the  knee  of  the  milling  machine  on  the  column 
to  bring  the  work  to  the  proper  height. 

In  adjusting  the  device  for  gears  of  the  same  pitch  but  of 
■difierent  numbers  of  teeth,  it  is  only  necessary  to  adjust  the 


indexing  worm  out  or  in  to  mesh  properly  with  the  new  gear, 
and  to  set  the  machine  so  that  the  cutter  is  in  the  proper 
relation  to  the  work.  The  same  index  worm  will  woi'k  prop- 
erly with  all  gears  of  the  same  pitch  within  the  capacity  of 
the  machine,  a  separate  index  worm  being  required  for  each 
pitch.  The  cutters  used  are  double  ended,  of  the  formed  end 
mill  type,  the  body  of  the  cutter  being  %  inch  in  diameter. 
They  may  be  held  in  the  milling  machine  spindle  by  any 
collet  adapted  for  holding  li-inch  straight-shanked  cutters. 
By  using  cutters  of  different  shapes,  different  contours  of 
chamfering  may  be  given  to  the  work. 

The  machine  is  well  made.  The  worm  is  of  hardened  steel, 
as  is  also  the  work  spindle  and  the  cam  with  its  cam  roll. 
Jleans  are  provided  for  taking  up  any  looseness  endwise  in 
the  worm  due  to  wear,  and  similar  provision  is  made  for 
taking  up  wear  on  the  work  slide.  A  gear  guard  is  furnished 
lo  cover  the  intermediate  and  the  worm-driving  gears,  thus 
protecting  the  operator  from  injury. 

The  capacity  of  the  attachment  is  for  work  from  2  inches 
to  9I2  inches  pitch  diameter,  and  from  4  to  10  diametral 
pitch.  When  run  at  the  proper  speed,  about  12  teeth  per 
minute  can  be  chamfered  or  rounded.  The  attachment 
weighs  about  SO  pounds.  A  counter-shaft  is  provided  having 
tight  and  loose  pulleys  and  an  idler  pulley  with  an  adjustable 
counterweight.  The  counter-shaft  weighs  about  90  pounds. 
The  price  of  the  machine  includes  the  counter-shaft,  clamp- 
ing bolts,  one  indexing  worm,  one  cam,  two  double  end  cut- 
ters, and  bushings  for  locating  and  holding  a  gear  of  one  size. 


BETHLEHEM  STEAM  DROP  HAMMER. 

The  Bethlehem  Steel  Co.,  South  Bethlehem,  Pa.,  has  been 
for  some  time  engaged  in  the  drop  forging  business,  making 
forgings  from  all  grades  of  iron  and  steel  to  which  the  process 
is  applicable.  In  fitting  up  the  plant,  it  was  at  first  equipped 
with  board  drop  hammers  of  the  best  design  and  construction 
the  firm  was  able  to  find  at  the  time.   These  failed  so  seriously 


Fig.  1.    The  Bethlehem  Steam  Drop  Bammer. 

and  often  on  ordinary  work,  involving  expensive  repairs  and 
delays,  that  it  was  finally  decided  that  all  future  additions  to 
the  equipment  should  be  of  the  type  in  which  the  drop  is 
raised  by  the  pressure  of  steam  beneath  the  piston. 

It   had  been   considered   in   the  first   place  that   the   steam 
hammer   was   more   efficient   and   economical   than   the   board 
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tiiimnior.  but  experience  wllli  it  had  shown  thai  It  developed 
fleiious  weak  points  In  service,  when  oC  the  usual  construc- 
tion. The  Bethlehem  Sleel  Co.  therefore  decided  to  design  a 
bamnier  In  which  the  various  defects  were  eliminated,  so  tar 
as  possible,  by  skllUul  design  and  careful  construction.  The 
result  of  this  decision  is  the  steam  drop  hammer  we  herewith 
Illustrate  and  describe. 

Experience  has  shown  that  llie  steam  droji  hammer,  as 
ordinarily  made,  has  too  small  a  ratio  between  the  weights  of 
the  drop  and  of  tho  base  to  permit  the  most  efficient  work. 
This  is  remedied  by  lucreaslug  the  weight  of  the  drop.  To 
prevent  the  base  from  cracking  under  the  greater  strain  thus 
put  upon  It,  it  is  made  of  a  steel  casting  Instead  of  cast  iron, 
as  was  the  previous  practice.  Another  difficulty  met  with  Is 
the  rapid  wearing  of  the  bearing  surface  of  the  housings  on 
the  base.  This  Is  due  largely  to  the  abrasive  action  of  the 
scale,  which  makes  It  impossible  to  keep  the  dies  properly 
matched.  These  difficulties  have  been  overcome  by  providing 
am|)le  bearing  surfaces,  and  designing  the  parts  so  as  to  pre- 
vent the  lodging  of  scale  and  the  wear  consequent  thereon. 

The  severe  side  thrust  arising  from  forging  out  of  the 
center  of  the  dies,  brings  about  very  serious  difficulties,  such 
&s  the  breaking  of  the  guides  and  uprights,  and  the  consequent 
bending  or  breaking  of  the  piston-rod.  To  overcome  these 
difficulties,  the  uprights  have  been  tied  together  to  prevent 
spreading,  and  to  distribute  the  strains  so  as  to  minimize  any 
eccentric  action  on  the  part  of  the  drop,  thus  extending 
materially  the  lite  of  the  piston-rod.  in  addition,  the  substi- 
tution of  steel  castings  in  place  of  iron  for  the  uprights  has 
obviated  all  the  danger  of  the  breaking  of  these  parts. 


JUachinery.X.Y. 
Fig.  2.    Adjustment  of  tlie  Uprights  on  the  Base,  for  Centering  the  Dies. 

In  the  ordinary  steam  drop,  no  provision  is  made  for  ad- 
justing the  dies  in  any  other  way  than  by  the  keys  in  the 
lower  member.  The  screw  and  nut  adjustment  used  in  the 
board  drop  is  short-lived,  the  screw  either  breaking  or  becom- 
ing fast  in  the  nut.  To  replace  these  broken  parts,  it  has  been 
hitherto  necessary  to  dismantle  the  hammer,  an  operation  con- 
suming froni  1  to  3  days.  On  the  Bethlehem  steam  hammer, 
as  is  shown  in  detail  in  Fig.  2,  the  screw  and  nut  are  made 
exceptionally  heavy,  and  are  so  placed  as  to  facilitate  their 
renewal  and  the  substitution  of  new  ones  in  case  of  necessity — • 
an  operation  requiring  less  than  half  an  hour.  The  aligning 
of  the  dies,  as  may  be  seen,  is  effected  by  moving  the  whole 
frame-work  of  the  hammer  on  the  bed  one  way  or  the  other, 
by  operating  the  screws  at  the  ends  of  the  bed.  These  screws 
are  locked  by  the  dogs  clamped  to  them,  whose  tails  enter 
slots  provided  for  them  in  the  base. 

The  builders  are  prepared  to  furnish  these  hammers  in  any 
size  from  500  to  10,000  pounds  inclusive. 


PEASE  AUTOMATIC  ELECTRIC  BLUE-PRINT 
MACHINE. 

The  device  illustrated  in  Figs.  1  and  2  is  made  by  the  C. 
P.  Pease  Blue-Print  Machinery  &  Supply  Co.,  22  Fifth  Avenue, 
Chicago,  111.  It  consists  essentially  of  a  blue-print  frame, 
mounted  on  pivots  between  uprights,  and  provided  with  mech- 
anism for  traversing  at  a  uniform  and  adjustable  speed  across 
Us  face,  an  electric  light  of  the  Cooper-Hewitt  type. 

The  printing  fi-anie  Is  made  of  carefully  selected  hard  wood, 
well    finished    and    reinforced.      The    frame    on    which    it    Is 


moiinlcd  Is  of  iron,  and  Is  provided  wllli  a  siirlng  stop  to 
hold  the  frame  In  the  operating  position  shown  In  Fig.  1,  or 
the  position  for  removing  or  Inserting  the  prints  or  tracings 
shown  in  Fig.  2.  The  lamp  used,  as  Is  well  known,  consists 
of  a  heimetically-sealed  glass   tube  containing   a  quantity   of 


Fig.  1.    Blue-printing  Machine  using  Cooper-Hewitt  Lamp,  whose  Descent 
Is  regulated  l>y  a  Pendulum  and  Escapement. 

mercury.  As  may  be  seen,  the  tube  is  placed  in  a  slightly 
tilted  position,  with  the  mercury  at  the  lower  end.  As  soon 
as  the  current  is  established  by  throwing  on  the  main  switch, 
the  tube  is  tilted  by  mechanical  means  provided  for  that  pur- 
pose so  that  the  mercury  flows  in  an  unbroken  stream  to  the 
other  end.  When  this  has  been  done  the  tube  becomes  lu- 
minous throughout  its  length,  and  is  then  allowed  to  resume 
its  normal  position,  as  shown  in  Fig.  2. 

The  mechanism  for  traversing  ttie  tube  across  the   face  of 
the  print  comprises  an  escapement,  regulated  by  a  pendulum 


Fig.  2.    The  Printing  Prame^swung  down  to  permit  Insertion  of 
Tracing  and  Paper. 

with  an  adjustable  weight,  which  may  be  set  to  give  the 
rapidity  of  printing  required  by  the  quality  of  the  paper 
used,  and  the  transparency  of  the  tracing.  The  lamp  la 
mounted  in  a  well-ventilated  reflecting  box,  not  shown  In 
the  cut,  guided  between  uprights  on  the  main  framo  of  the 
machine,  and  supported  by  cables  attached  to  the  speed  con- 
trolling shaft  at  the  top. 
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A  number  of  advantages  are  claimed  for  this  device.  The 
machine  is  highly  efflcieat  as  compared  with  those  using  arc 
lights.  This  is  due  to  the  use  of  the  Cooper-Hewitt  lamp, 
which  gives  about  double  the  amount  of  light  obtained  from 
an  arc  lamp  consuming  the  same  amount  of  current.  The 
amount  of  heat  thrown  off  is  also  so  small  that  the  lamp 
may  be  placed  close  to  the  paper,  so  that  the  printing  ef- 
ficiency is  much  greater  than  with  an  arc  lamp  placed  as  far 
from. the  work  as  is  necessary  in  a  cylinder  machine.  The 
Cooper-Hewitt  light  is  also  very  rich  in  chemical  qualities, 
^making  it  an  ideal  one  for  this  use,  since  practically  all  the 
energy  is  transformed  into  actinic  rays.  It  requires  only  3% 
amperes  at  110  volts  to  print  at  the  same  speed  as  an  arc 
lamp  in  a  cylinder  printer,  consuming  15  amperes  at  the  same 
voltage.  A  life  of  2.000  hours  is  guaranteed  for  the  tubes, 
and  single  tubes  have  been  known  to  last  twice  this  length  of 
time.  The  cost  of  operating  the  machine  is  less  than  two  cents 
per  hour  at  the  rate  of  five  cents  per  kilowatt  hour.  The  sim- 
plicity of  construction  and  operation  permits  the  machine  to 
be  handled  by  inexperienced  help,  an  ordinary  office  boy  being 
capable  of  running  it  to  good  advantage. 

Three  sizes  of  this  machine  are  made  for  frames  20  x  24,  30 
X  42,  and  36  x  48  Inches,  respectively.  They  occupy  floor  space 
12  inches  in  width,  varying  from  30  to  60  inches  in  length 
for  different  sizes.  They  are  considerably  less  expensive  than 
the  cylinder  type  machines. 


DROOP  &  REIN  HIGH  SPEED  DRILL  PRESS. 

.  We  show  herewith  an  engraving  of  a  businesslike -looking 
high  speed  drill  press,  made  by  Droop  &  Rein,  Bielefeld,  Ger- 
many. The  frame  of  the  machine  is  built  in  the  form  of  a 
hollow  housing,  giving  the  tool  the  stiffness  and  strength 
necessary  for  drilling  holes  of  large  diameter  with  high  speed 
drills.  To  allow  easy  adjustment  of  the  large  work  for  which 
the  machine  is  intended,  the  work  table  may  be  adjusted 
lengthwise  or  rotated  to  bring  the  work  into  position  for 
drilling. 


A  German  Machine  for  Heavy  DrUling  -nath  High  Speed  Steels. 

As  may  be  seen,  power  is  conveyed  to  the  spindle  by  an  end- 
less belt,  running  from  the  driving  cone  pulley  at  the  rear 
end  of  tlie  machine  near  the  floor,  over  idlers  to  the  pulley  on 
the  spindle.  This  insures  smooth  running  at  the  highest  speeds. 
The  back  gearing  is  located  on  the  spindle  below  the  driving 
pulley.  It  is  entirely  encased  so  that  it  may  be  run  in  an 
oil  bath.  The  maximum  spindle  speed  is  670  revolutions  per 
minute,  and  ten  changes  are  provided  for.  All  the  driving 
gears  are  made  of  steel  or  phosphor  bronze.  The  diameter  of 
the  spindle  journal  in  the  sleeve  is  4  inches.     It  is  hardened 


and  ground,  and  is  balanced,  together  with  the  sleeve,  in  the 
usual  way.  The  feed  mechanism'  is  driven  from  one  of  the 
guide  pulleys.     It  has  eight  changes  and  an  automatic  stop. 

The  table  may  be  rotated  on  the  saddle  by  which  it  is  car- 
ried, and  ma.v  be  adjusted  in  and  out  on  the  bed  as  well. 
These  adjustments  may  be  driven  by  power,  for  rapid  set- 
ting, but  can  be  made  by  hand  as  well  for  minute  adjustment. 
The  table  is  about  4  feet  7  Inches  in  diameter.  The  distance 
from  the  center  of  the  spindle  to  the  column  is  2  feet  1'/^ 
inch.     The  whole  machine  weighs  about  28,600  ijounds. 

As  an  example  of  its  capacity  in  actual  service  (not  for 
short  trials)  a  large  German  manufacturer,  who  was  the  first 
user  of  this  machine,  has  made  the  following  record  in  every- 
day work,  day  after  day,  using  high  speed  drills;  12  holes, 
1%  inch  each  in  diameter,  were  drilled  In  wrought  iron 
flanges,  2  15/16  inches  thick,  in  one  hour — that  is  to  say,  at 
the  rate  of  5  minutes  per  hole,  including  the  time  necessary 
for  setting  up  the  work. 


BURR  MOTOR-DRIVEN  COLD  SA'W  FOR 

SMALL  WORK. 

The  photograph   shows  a  new  motor-driven  cold  saw,  built 

by  John  T.   Burr  &  Sons,  34  South  6th  St.,  Brooklyn,  N.  Y. 

It  is  adapted  to  the  cutting  off  of  stock,  pipe,  etc.,  up  to  3% 

inches  in  diameter.     The  saw-blade  is  10  inches  in  diameter. 


Burr  Cold  Saw  arranged  for  Motor  Drive. 

and  is  fed  by  gravity,  the  pressure  of  the  feed  being  adjust- 
able by  altering  the  position  of  the  weight  on  the  lever  shown. 
The  driving  mechanism  consists  of  a  steel  worm-gear,  hobbed 
worm  and  steel  pinions. 

When  arranged  as  shown,  the  machine  is  driven  by  a  % 
horse-power  constant  speed  motor,  running  at  about  2,000 
revolutions  a  minute.  It  Is  connected  to  the  worm  shaft  by 
a  rawhide  pinion  and  a  cut  iron  spur  gear.  All  the  gears  are 
covered,  and  the  starting  box  and  switch  are  conveniently 
placed  at  the  rear  of  the  machine. 

Wlien  desired,  the  makers  will  arrange  the  saw  to  be  driven 
by  an  alternating  motor. 


GORTON  CUTTING-OFP  MACHINE. 

Among  the  carefully  designed  and  ingeniously  constructed 
machines  we  are  continually  describing  and  illustrating  in 
these  columns,  we  once  in  a  while  have  the  opportunity  to 
describe  one  which  shows  such  striking  originality  of 
conception  as  to  at  once  arrest  the  attention.  This  is 
the  case  with  the  cutting-oS  saw  we  here  illustrate,  built  by 
the  Geo.  Gorton  Machine  Co.  of  Racine,  Wis.  The  idea  of 
turning  the  cutting-off  saw  "inside  out"  presents  such  obvious 
advantages  that  it  is  strange  it  has  not  been  tried  before. 
Very  possibly  it  has  been  thought  of;  it  would  be  strange  if 
U  has  not  been.  But  Mr.  Gorton  seems  to  have  been  among 
the  first  to  think  of  it,  and  certainly  the  first  to  work  the 
idea  out  in  practical  shape. 

The  difBculties  met  with  in  the  design  and  operation  of 
metal  saws  for  heavj'  duty  are  well  Known.    Fig.  2  shows  the 
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■conditions  quite  graplilcally.  The  saw  is  uiiiially  diiven  from 
n  spur  gear  mounted  on  a  saw  arlior,  which  Is  of  necessity 
very  mudi  smaller  in  dianioter  than  ihr  saw.  lo  allow  the 
latter  to  take  a  reasonahle  deplli  of  cul.  In  llu>  case  siiown, 
a  not  unreasonable  one.  the  radius  of  (he  driving  gear  at  the 
pilch   Ihii'  Is  only  oiK'lliiiil  of  the  radius  on   which  the  teeth 


Fig.  1.    The  Gorton  Cattin?-off  Machine,  using  Saw  with  Internal  Teeth. 

of  the  saw  are  cutting.  This  means  that  the  driving  power 
is  lamentably  weak,  so  that  the  consequent  excessive  vibration 
and  chatter  have  established  a  limit  in  saw  efficiency  beyond 
which  it  has  seemed  impossible  to  pass.  Various  ingenious 
schemes  have  been  tried  for  applying  the  power  nearer  the 
peripher.v   of  the   blade,   but   in   none  of   these,   so  far  as  we 


outside  diameter  In  the  swinging  frame  which  carilcs  it.  The 
stock  is  passed  through  the  center  hole  of  the  saw,  and  the 
saw  Is  fed  througli  the  stock  by  swinging  it  about  the  center 
of  the  driving  pinion,  the  ti'iime  for  this  jnirpose  being  pro- 
vided with  a  'JO-d(gre(-  segment  of  a  worm-gear,  as  shown, 
which  engages  the  feed-worm  below  II.  Tlie  ability  to  obtain 
a  smooth  and  powerful  drive  by  this  means,  and  a  smooth 
and  powerful  feed  as  well,  will  be  readily  appreciated. 

Figs.  1,  4  and  5  show  how  the  scheme  of  Fig.  3  has  been 
applied  In  a  commercial  design.  The  frame  of  the  machine, 
as  may  be  seen.  Is  of  hollow,  box-like  construction,  and  exceed- 
ingly rigid.  The  main  diiving  i)ulley  (which  is  14  inches  in 
diameter  by  10  Inches  face,  and  runs  at  :i.JO  revolutions  per 
minute)  is  connected  by  spur  gearing  with  the  driving  pinion 
shaft,  which  is  geared  to  the  saw-carrying  ring  as  desci-ibed, 
and  shown  in  Fig.  3.  The  swinging  frame  In  which  the  ring 
and  saw  are  mounted  is  shown  raised  in  Fig.  4,  and  in  work- 
ing position  in  Fig.  1.  The  fact  that  this  frame  is  hung  on 
trunnions  from  above,  avoids  the  possibility  of  having  its 
bearings  injured  by  grit  and  scale.  This  is  an  important 
detail  in  the  construction  of  the  machine,  as  is  witnessed  to 
by  the  badly  cut  ways  frequently  found  on  the  usual  types 
of  sawing  machines. 

The  driving  pulley  shaft  is  connected  with  the  feed  shaft 
at  the  rear  of  the  machine,  near  the  base,  by  a  belt  passing 
over  a  pair  of  six-step  cones.  These  give  six  feeds  in  geo- 
metrical progression,  which,  on  the  6-inch  machine  shown,  will 
sever  a  6-inch  bar  in  from  1%  to  5%!  minutes.  As  may  be 
seen  best  in  Fig.  5,  this  feed  shaft  is  connected  by  worm- 
gearing  in  the  enclosed  casing  shown,  to  a  hollow  shaft  to 
which  the  feed  worm  is  keyed.  This  shaft  comes  through  to 
the  front  of  the  machine  as  may  be  seen  in  Figs:  1  and  4, 
where  it  may  be  operated  by  the  large  hand-wheel  shown. 
The  small  hand-wheel  controls  a  push-rod,  which  passes 
through  the  center  of  the  hollow  shaft  and  operates  a  clutch 
by  which  the  worm-gear  at  the  back  of  the  machine  is  con- 
nected with  the  feed  worm  shaft.  An  automatic  feed  release 
is  provided. 

A  geared  lubricating  pump  is  provided,  with  all  the  neces- 
sary piping,   for  conveying  water  or  special  lubricant  to  the 


Center  of  rotation  to  pitch 
line  of  driving  gear=15" 


Pig.  2. 


The  Uaual  Drive  for  Cutting-off  Saw,  applied  to 
SmaU  Diameter. 


know,  has  it  liceii   possilile  to  apply  the  power  on  a  circle  of 
greater  diamcler  than  that  in  which  the  saw  blades  revolve. 

The  mechanism  by  which  this  is  made  possible,  is  shown  In 
Fig.  ?,.  The  saw,  having  inserted  teeth  of  high  speed  steel, 
is  mounted  on  a  revolving  ring  and  supported  by  a  swinging 
frame,  pivoted  about  the  pinion  shaft  by  which  the  ring  and 
Its  attached   saw   are   driven.     The    ring   is  Journaled   on   its 


^      _-__,_-_-  Jlacfiincrj/ y.Y. 

Feed  Worm  | 

Pig.  3.    The  Gorton  Saw  and  Drive,  g'vlng  Great  Power. 

cutting  point.  A  generous  reservoir  is  furnished  by  the  base 
of  the  machine.  An  opening  is  provided  at  the  rear  (see  Fig. 
5)  for  the  removal  of  the  chips  which  settle  into  the  chute 
shown,  which  is  provided  with  a  screen  bottom,  through  which 
the  lubricant  drains  off,  while  the  chips  slide  down  to  the 
outside  pan  provided  for  them.  This  view  also  shows  the 
aiijustablo  gage,  which  may  lie  used  wiien  dcslnd,  or    swung 
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out  of  the  way  when  noi  required.  The  rear  stock  support, 
as  shown,  enters  the  saw-driving  ring  close  to  the  blade. 
Stock  supports  are  furnished  when  desired,  provided  with 
rollers  to  enable  heavy  bar  stock  to  be  easily  inserted  and 
adjusted. 


Pig.  4.    The  Machine  with  the  Saw  Frame  Raised. 

Special  effort  has  been  made  to  produce  a  machine  capable 
of  hard  service  through  a  long  life,  and  one  that  it  would 
be  safe  to  trust  to  the  care  of  unskilled  operatoi-s.  The 
gears  are  of  generous  proportions,  and  are  all  cut  from  the 
solid.  The  main  driving  pinion  is  a  steel  forging,  foi-med 
Integrally  with  the  shaft.  All  the  bearings  either  run  in  oil, 
are  ring  oiling,   or  are   provided  with   sight-feed   lubricators. 


> 


Pig.  5.    Bear  View  of  Machine,  showing  Feed  Works,  Chip  Chute,  Etc. 

All  these  bearings  are  grit  proof,  and  all  the  gears  are  fully 
enclosed.  The  feed  worm  is  of  generous  size  and  runs  con- 
tinuously in  oil. 

Summarizing  the  advantages  of  this  construction,  we  may 
say  that  the  drive  is  from  four  to  six  times  as  powerful  as 
on  other  machines  of  similar  size;  the  feed  is  applied  in  a 
more  effective  manner,   having  as  it  does  a  2  to   1  leverage; 


the  saw  blade  works  to  better  advantage,  being  supported 
around  its  entire  periphery,  so  that  it  cannot  buckle  or 
"snake";  the  machine  is  dust  and  grit  proof  throughout,  and 
designed  for  operation  by  unskilled  labor;  and  vibration  and 
chattering  is  eliminated  so  that  high  saw  speeds  and  heavy 
feeds  are  obtained. 

We  show  an  example  of  the  work  of  the  machine  in  Fig.  6. 
This  shows  a  section  cut  from  a  6-inch  bar  of  open-hearth 
steel,  with  the  saw  feeding  at  the  rate  of  4  inches  per  minute, 
severing  the  6-inch  bar  in  a  little  less  than  1^^  minute.  While 
doing  this,  it  is  said  that  the  machine  was  entirely  free  from 
the  slightest  vibration.  This  was  done  on  the  machine  we 
illustrate,  which  weighs  about  7,000  pounds.  The  saw  teeth 
cut  at  about  75  feet  per  minute,  and  were  flooded  with  a 
compound  of  water,  lard  oil,  soda,  and  soap.  The  power 
required  for  this  maximum  output  is  about  18  horse-power. 

While  this  machine  is  a  new  one  so  far  as  being  placed  on 
the  market  is  concerned,  the  idea  Is  not  a  new  one  with  Mr. 
Gorton,  the  designer;  the  main  features  of  the  machine  have 
been  a  pet  hobby  with  him  for  over  twenty  years.  It  has 
only  been  possible,  however,  to  practically  apply  the  principle 
in  the  last  few  years,  since  the  advent  of  the  high-speed  steels, 
because  the  solid  saw  blades  of  the  old  type  could  be  driven  to 
their  full  capacity  by  the  driving  mechanism  formerly  in  use. 


Fig.  6.    This  Section  of  6-inch  Open-hearth  Steel  was  cut  off  in  1  1-2 
minute,  75  feet  per  minute  Cutting  Speed. 

The  new  steels  plainly  taxed  the  old  design  beyond  its 
strength,  and  offered  an  opportunity  for  the  practical  applica- 
tion of  the  idea  of  an  internal  cutting-off  saw. 

In  addition  to  the  6-inch  size  shown,  three  other  sizes  are 
in  process  of  construction,  these  being  for  4-inch,  9-inch,  and 
12i,w-lnch  stock,  respectively.  These  machines  weigh  from 
5,000  to  25,000  pounds  each.  They  can  be  furnished  either 
belt  driven,  or  direct  connected  with  an  electric  motor. 


We  have  mentioned  in  the  columns  of  Machinery,  at  vari- 
ous times,  the  proposed  schemes  for  internal  waterways  in 
this  country.  Great  as  has  been  our  railway  development, 
we  have,  to  a  great  extent,  neglected  the  development  of 
canals  and  inland  waterways,  which  in  Europe  play  so  great 
a  part  in  commerce  and  industry,  supplementing  the  railways 
for  such  classes  of  freight  as  can  be  carried  to  advantage  on 
the  canals.  The  Inland  Waterways  Commission  has  now 
made  a  proposal  to  construct  a  vast  system  of  canals,  and 
to  try  to  improve  certain  river  channels,  so  that  large  craft 
may  be  able  to  use  them,  and  an  effort  will  be  made  to  secure 
from  the  present  Congress  the  necessary  legislation  for  begin- 
ning the  work.  The  most  Important  of  these  proposals  seems 
to  be  the  construction  of  a  deep  waterway  between  the  Great 
Lakes  and  the  Gulf,  but  a  number  of  otner  projects  are  also 
under  consideration.  It  is  likely  that  some  of  the  railroads 
will  oppose  this  work,  but  in  view  of  the  difficulty  of 
the  railroads  in  handling  the  traffic  of  the  country  in 
prosperous  times,  it  does  not  seem  reasonable  that  there 
should  be  any  objections  from  these  quarters. 
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INDUSTRIAL  NOTES  FROM  EUROPE. 


BRITISH  TRADE  TOPICS. 

TliouRh  In  some  Industries  In  this  country  a  toinparutlve 
depression  Is  ovldint,  the  trade  of  the  country  as  a  whole 
would  !i|)pear  In  a  inoic  iieallhy  state  than  that  of  any  other. 
Howi'vor,  In  the  enninieiinjj;  and  niaihine  bulldlnK  Industries 
a  great  many  discharges  are  taking  place.  It  is  not  that  so 
many  Uss  machines  are  employed  than  dtiring  last  year,  but 
in  |ilace  of  being  worked  night  and  day,  they  are  working 
day  shifts  or  moderate  overtime  only.  From  one  large  ma- 
chine building  Arm  in  Nottingham  about  800  men  have  been 
discharged  during  the  last  three  months,  but  for  a  year  or 
two  previously  such  continuous  pressure  on-  the  productive 
capacity  l\ad  never  before  been  experienced,  the  whole  plant 
having  bten  working  night  and  day.  Then  again,  the  ques- 
tion of  unemployment  generally  is  much  more  closely  looked 
into  than  formerly.  The  unemployed  making  their  i)light 
known  in  no  uncertain  fashion,  so  that  a  deiiression  or  slack- 
ness which  would  have  been  taken  as  a  matter  of  course  in 
former  periods,  now,  at  once,  receives  recognition,  and  perti- 
nent inquiries  are  made  as  to  the  causes  leading  up  to  it,  and 
the  best  remedy  to  be  emiiloyed.  Of  course  such  a  state  of 
things  gives  plenty  of  opportunity  for  divergence  of  views 
regarding  tariff  "reform,"  free  trade,  etc.  At  the  moment,  in 
the  case  of  the  Amalgamated  Society  of  Engineers — the  lead- 
ing tradts  union  in  its  line — the  number  of  members  receiv- 
ing out-of-work  pay  is  4,863,  and  in  the  Boiler  Makers  and 
Iron  Shipbuilders'  Society  5,916  are  similarly  placed,  a  pro- 
portion of  the  membership  giving  cause  for  apprehension. 
However,  the  outlook  is  not  altogether  depressing.  It  is  the 
contrast  of  ordinary,  or  somewhat  restricted,  working  with 
what  was  perhaps  a  somewhat  unhealthy  pressure  which 
makes  things  appear  worse  than  the  facts  warrant. 

Speaking  on  January  25,  after  inspecting  the  Cardiff  Docks 
and  the  Great  Dowlais  Ironworks,  Mr.  Lloyd-George  (presi- 
dent of  the  Board  of  Trade)  addressing  the  members  of  the 
Exchange,  said  "There  are  just  a  few  indications  that  the 
ebb  tide  in  trade  is  beginning,"  but  his  opinion,  based  on  the 
investigations  of  the  best  intelligence  department  in  the  em- 
pire— the  Board  of  Trade — was.  that  they  were  not  going  to 
have  a  bad  ebb  tide.  They  had  seen  times  of  great  pros- 
perity. British  exports  last  year  attained  dimensions  of  which 
neither  this  country  nor  any  other  had  ever  before  seen  the 
like.  They  must  not  forget  that  the  present  depression  started 
in  America,  it  was  being  felt  in  Germany,  "and,"  he  added, 
"our  turn  will  possibly  come,  but  it  is  not  going  to  be  a  bad 
one  from  what  I  hear." 

Results  of  New  Patent  Act. 
Again,  the  new  patent  act,  though  it  only  came  into  force  on 
January  1,  is  already  bearing  fruit.  According  to  Mr.  Ivan 
Levenstein,  a  prominent  Manchester  chemical  manufacturer 
who  took  an  active  part  in  the  agitation  leading  to  the  new 
act,  a  number  of  foreign  patentees  have  been,  and  are,  nego- 
tiating with  British  manufacturers  to  carry  on,  in  the  United 
Kingdom,  their  British  patents,  whilst  others  have  taken 
land  for  the  purpose  of  erecting  works  in  order  to  work  their 
British  monopoly.  As  an  instance  may  be  mentioned  the 
Hoechst  Farbwerke,  working  in  conjunction  with  Cassella  & 
Co.  The  combined  capital  is  valued  at  $40,000,000.  They 
have  securtd  land  near  Chester  for  a  large  works  to  be  em- 
ployed in  the  manufacture  of  synthetic  indigo.  Another 
concern,  the  Elberfeld  Farbenfabriken,  together  with  the  Bad- 
ische  Aniline  and  Soda  Works  and  the  Berlin  Co.,  with  a 
capital  of  .f6.j, 000,000,  are  about  to  erect  works,  probably  near 
Manchester.  A  well-known  American  firm  holding  British 
patents  for  the  manufacture  of  safety  razors,  hitherto  made 
solely  In  the  States,  is  reported  to  have  secured  land  in  Shef- 
field, and  expect  to  employ  about  .^00  men.  According  to  Mr. 
Levenstein,  "Scores  of  the  foreign  nuvnufacturers  holding 
British  patents  which  they  have  previously  worked  solely 
abroad,  are  following  their  example,  and  there  is  not  the 
slightost  doubt  that  the  new  act  will  find  additional  employ- 
ment for  our  peoi)le,  the  operative  classes,  highly  trained 
engineers,  and  chemists,  and  give  a  new  Impetus  to  British 
enterprise.     This  will  l)econie  more  and  more  niipnrent  as  time 


goes  on,  l''orlMnately,  the  act,  unlike  ijrc^cedlng  ones,  is  so 
definitely  and  clearly  worded— especially  is  this  the  case  with 
Section  27,  which  do-als  with  the  revocation  of  patents  worked 
outside  the  United  Kingdom— that  there  are  no  loopholes  to 
afford  escape  from  it.  Surely  Mr.  Lloyd-George  must  feel 
liroml  of  having  passed  such  a  far-reaching  measure,  an  act 
that  will  confer  greater  benefits  on  our  industrial  welfare 
than  any  act  passed  during  the  last  fifty  years." 

Labor  Union  Topics. 
l-'or  some  little  time  Mr.  Lloyd-George  has  appeared  all- 
pervading,  in  the  facilitation  of  trading  operations,  and,  more 
recently,  in  the  influence  he  has  exercised  in  the  settlement 
of  industrial  disputes  of  unjjrecedeuted  magnitude.  Follow- 
ing on  the  railway  men's  dispute  came  that  of  the  cotton 
spinners  res-i)ecting  revisions  of  piece-work  price  lists,  which 
involved  most  complicated  details  and  numerous  side  issues. 
A  very  reasonable  solution  was  arrived  at  through  Mr.  Lloyd- 
George's  direct  intervention,  and  replying  to  the  thanks  ac- 
corded him  he  congratulated  both  parties  very  heartily  on 
the  splendid  good  sense  and  good  feeling  they  had  shown. 
He  thought  it  was  a  real  victory  for  British  industry,  and  he 
felt  that  as  long  as  British  industry  was  conducted  on  both 
sides  by  men  who  were  capable  of  settling  disputes  in  that 
way,  they  had  nothing  to  fear  from  rivals  in  any  part  of  the 
world.  Hardly  was  this  particular  dispute  settled,  when 
another  broke  out  respecting  the  wages  of  female  labor  in 
another  section  of  the  trade— ring  spinning.  Though  the 
number  of  workpeople  primarily  affected  was  small,  a  lock- 
out of  the  whole, number  employed  which  would,  directly  and 
indirectly,  throw  250,000  people  out  of  employment,  was 
thrtatened.  Finally,  an  eleventh-hour  dramatic  settlement 
was  reached  late  in  the  afternoon  of  January  24,  the  day 
previous  to  the  expiration  of  the  lock-out  notices. 

Ship-building  Notes. 

Though  last  year  closed  unpropiliously  as  regards  ship- 
building, the  aggregate  tonnage  for  the  year  was  phenomenal. 
On  the  Clyde  509  ships  were  launched  of  a  total  tonnage  of 
620,000  tons  as  against  372  ships  of  599,000  tons  in  1906. 
Eleven  years  ago  the  highest  total  was  400,000  tons,  and  six 
years  ago,  500,000  tons.  Yarrows',  the  well-known  torpedo 
vessel  builders,  are  now  practically  removed  from  London  to 
the  Clyde.  After  one  or  two  torpedo  boats,  now  almost  com- 
Ijleted,  are  handed  over,  all  business  will  cease  at  the  old 
works.  Some  reduction  in  the  rate  of  warship  building  was 
anticipated  last  year,  but  the  new  German  program  has 
necessitated  a  revision  of  the  British  scheme,  so  that  busier 
times  than  the  present  are  anticipated  during  the  year  in 
the  warship  building  centers.  Refrigerating  machinery  will, 
in  the  future,  be  much  more  extensively  employed  than  in 
the  past  for  cooling  ammunition  chambers  in  the  navy,  recent 
explosions  in  the  French   navy  emphasizing  its  importance. 

The  manner  in  which  the  United  States  engineering  corps 
is  proceeding  with  the  construction  of  the  Panama  Canal 
occasions  commendatory  notice  over  here.  The  fact  that  the 
United  States  government  eventually  lost  patience  with  the 
propositions  placed  before  it  by  commercial  interests,  and 
found  it  necessary  to  directly  proceed  with  the  work,  appears 
rather  a  "nasty  jar"  for  private  enterprise,  which  is  usually 
understood  to  be  ahead  of  government  managed  concerns.  The 
American  consul  at  Sheffield  reports  a  big  decrease  in  the 
exports  of  special  steel,  for  mining  purposes,  to  the  United 
States.  For  the  last  quarter  in  1907,  only  $109,344  worth 
of  this  steel  was  exported  to  that  market  as  against  $736,970 
the  pievious  quarter,  $810,885  six  months  before,  and  $783,075 
a  year  previously. 

Condition  of  Textile  Machinery  Trade. 
The  textile  machinists  still  make  a  very  good  show  in  the 
matter  of  exports,  the  returns  showing  continued  increases. 
For  November  the  figures  are  $3,572,890  as  against  $3,057,105 
for  the  same  period  in  1906.  For  the  first  eleven  months  of 
1907  the  figures  were  $36,723,665,  against  $30,396,505  In  the 
eorresijonding  months  of  the  previous  year.  The  Increases 
have  been  mainly  in  spinning,  as  distinct  from  weaving  ma- 
chinery. It  does  not  pass  unnoticed  that  the  export  of 
machinery    increases   the   coniiietitlon    to   lie   faced    by    British 
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textile  manufacturers,  but  the  machinists,  of  course,  cannot 
help  that,  and  it  is  significant  that  the  present  year  has 
been  a  record  one  for  Lancashire  spinners  of  American  cot- 
ton, the  profits  being  nearly  double  those  of  1906.  Taking 
the  returns  of  one  hundred  mills,  a  share  capital  of  $18,613,900 
has  earned  no  less  than  35%  per  cent  net  profit,  an  increase 
of  IS  per  cent.  The  total  capital  employed  includes  $11,887,- 
330  loaned  capital  in  mortgages,  debentures,  and  short  date 
loans,  and  taking  it  that  4  per  cent  has  been  paid  on  these 
loans,  the  total  profit  on  the  combined  share  and  loan  capital 
works  out  at  about  23  per  cent.  These  returns  do  not  apply 
solely  to  new  mills,  but  include  some  which  have  been  in 
existence  over  thirty  years.  With  increasing  production  and 
uncertainties  in  the  supply  of  raw  material  and  labor  disputes, 
such  unusually  good  returns  are  not  anticipated  during  the 
coming  year.  While  touching  on  these  cotton  trade  matters — 
which  have  a  more  intimate  connection  with  engineering  and 
machine  building  prospects  than  is  generally  recognized — an 
important  inquiry  is  being  made  by  the  British  government 
as  to  the  pros  and  cons  of  the  practice  of  "steaming"  or  intro- 
duction of  artificial  humidity  in  weaving  sheds,  as  regards 
its  effects  on  the  health  of  workpeople.  The  commission  Is 
very  representative,  and  includes  Sir  Hamilton  Freer-Smith, 
superintendent  inspector  of  factories;  Mr.  J.  D.  Shackleton, 
M.  P.,  and  Mr.  Joseph  Cross,  on  behalf  of  the  workpeople; 
Mr.  Henry  Higson  and  Mr.  J.  Roberts,  for  the  employers,  and 
Prof.  Lorraine  Smith,  M.D.,  professor  of  pathology  at  Vic- 
toria University. 

Machine  Tools. 

The  use  of  disk  grinding  machines,  mostly  of  British  make, 
is  spreading  in  this  country,  though  the  tendency  seems  In 
the  direction  of  an  Increase  in  the  range  of  quality,  capacity, 
and  adaptability.  Many  of  the  more  expensive  machines  are 
fitted  with  accurate  attachments,  but  the  requirements  of  users 
who  appreciate  the  advantages  of  this  method  of  working, 
but  have  no  need  for  continuous  working  of  a  machine  or 
the  acme  of  refinement,  are  now  also  receiving  attention, 
and  a  number  of  reasonably  well-made  and  durable  machines 
are  now  obtainable  at  a  very  moderate  cost.  Tool  grinding 
emery  wheel  machines  are  also  developing  on  much  the  same 
lines.  Arrangements  for  supplying  the  necessary  water  spray 
in  a  convenient  manner,  and  also  the  provision  of  cheap  and 
easily  handled  wheel  truers,  being  well  attended  to.  Richard 
Cremer,  Aire  Road,  Leeds,  is  now  supplying  a  handy  range 
of  clamps  and  divided  machine  vices,  etc.,  of  varying  designs 
from  those  for  holding  constructional  steel  work  whilst  being 
drilled,  etc.,  and  those  with  one  jaw  of  the  clamp  having  a 
semi-globular  grip  enabling  It  to  clamp  work  of  varying  tapers, 
to  cheap,  quick  acting  clamps  for  carpenters  and  cabinet- 
makers' work.    Very  satisfactory  sales  are  reported. 

In  Germany,  the  Union  of  Iron  and  Steel  Industries,  in  con- 
ference, mentions  the  possibility  of  the  smaller  industries  syn- 
dicating in  defense,  in  consequence  of  the  action  of  large 
industrial  syndicates.  It  was  therefore  necessary  to  bring 
about  an  agreement  in  time.  Also,  "perhaps  the  financial 
power  and  the  intellectual  training  of  Germany  had  been 
overestimated."  In  conclusion,  the  extent  to  which  the  Brit- 
ish industrial  classes,  notwithstanding  occasional  accusations 
of  improvidence,  assure  against  sickness,  and  death,  may  be 
mentioned.  In  a  recent  government  report,  one  society  alone, 
the  Manchester  Unity  of  Odd  Fellows,  is  shown  to  have  an 
available  capital  of  $66.851,34.5,  and  a  number  of  others  are 
proportionately  well  placed,  and  in  the  case  of  other  socie- 
ties which,  through  lack  of  actual  data  at  the  time  of  their 
inception,  have  been  rather  severely  tested  for  some  years, 
are  now  making  very  good  progress  in  the  right  direction. 

Importance  of  Machine  Tool  Business  being  More  Recognized 
by  European  Engineering  Journals. 

A  tendency  recently  more  noticeable  over  here  is  the 
increasing  attention  given  in  the  engineering  journals  to 
machine  tool  matters.  It  is  evidently  being  grasped  that 
improvements  in  design  and  manipulation  are  now  made  so 
rapidly  that  special  effort  is  needed  to  chronicle  them  in  such 
a  form  and  with  such  promptitude  as  will  make  them  of 
value  to  readers.  James  Vose. 

Manchester,  England,  February  10,  1908. 


MISCELLANEOUS  FOREIGN  NOTES. 

Exhibition-  of  Applications  of  Electricity  in  Mabseilles. — 
An  exhibition  devoted  to  the  application  of  electricity  in  the 
arts  and  ihdustriss  will  take  place  next  summer  in  Marseilles, 
France,  commencing  on  April  19.  and  closing  on  October  31. 
The  exhibition  is  intended  to  be  of  international  scope.  Appli- 
cations for  sites  should  be  sent  to,  and  further  information 
may  be  had  from,  the  Commissariat-General,  Boulevard  Louis 
Salvator,  52,  Marseilles,  France. 

Automobile  Ikdustey  ix  Ge3ma>-y. — We  have  previously 
referred  to  the  fact  that  the  present  reaction  in  the  automo- 
bile industry  has  not  affected  German  manufacturers  as  badly 
as  those  of  the  other  three  great  industrial  nations.  One 
reason  for  this  appears  to  be  that  a  large  proportion  of  the 
motor  car  builders  in  Germany  are  also  engaged  in  some  other 
line  of  manufacture,  such  as  that  of  bicycles,  sewing  machines, 
typewriters,  or  even  machine  tools,  and  thus  are  able  to 
concentrate  their  activities  on  their  other  industries  when 
one  declines. 

Austrian  Trade  Conditions. — While  it  is  stated  that  the 
condition  of  the  Iron  and  steel  and  allied  industries  in  Aus- 
tria is  not  on  as  favorable  a  basis  as  a  year  ago.  there  does 
not  seem,  from  present  reports,  to  be  any  serious  cause  for 
complaints.  There  are  delays  in  deliveries,  charged  partly 
to  scarcity  of  labor,  but  that  is  rather  a  sign  of  continued 
prosperity  than  the  reverse.  The  true  state  of  affairs  may 
be  that  the  financial  flurry  in  the  United  States  reacted 
throughout  the  world,  causing  a  temporary  depression,  but  not 
in  any  way  unsettling  business  conditions. 

Depression  in  the  British  Shipbuilding  Trade. — Continued 
depression  in  the  shipbuilding  trade  in  the  northern  portion 
of  Great  Britain  is  reported.  Employers  have  been  forced  to 
issue  the  usual  three  months"  notice  that  demands  a  reduction 
in  wages  of  5  per  cent  on  piece  work,  and  2  shillings  a  week 
on  time  rates,  this  latter  also  being  equivalent  to  a  reduction 
of  about  5  per  cent,  or  perhaps  a  somewhat  greater  amount, 
of  the  wages  paid.  It  is  stated  that  the  ship  yards  at  present 
have  plenty  of  work  on  hand,  but  that  the  orders  for  new 
work  are  not  coming  in  to  such  an  extent  as  to  make  the 
future  prospects  as  bright  as  would  be  desirable. 

The  Japanese  Exhibition  of  1912. — The  Exhibition  Commit- 
tee of  what  is  termed  the  Grand  Exhibition  of  Japan,  which 
will  be  opened  in  Tokio,  on  April  1,  1912,  has  given  out  a 
statement  in  regard  to  the  general  rules  governing  the  expo- 
sition. Foreign  exhibits  belonging  to  the  five  departments  of 
education,  science,  machinery,  electricity,  and  manufactured 
goods,  will  be  allotted  space  in  the  exhibition  buildings,  spe- 
cially erected  for  these  departments.  For  exhibits  other 
than  those  above  mentioned,  any  nation  may  have  a  separate 
building,  erected  at  its  own  expense,  but  no  charge  will  be 
made  for  the  space  allotted  for  such  buildings.  Machines  and 
articles  imported  from  foreign  countries  for  the  sole  purpose 
of  exhibition  will  be  admitted  free  of  duty.  It  is  also  intended 
to  afford  special  protection  to  all  inventions,  designs  and  mod- 
els of  foreign  exhibits,  and  a  bill  to  that  effect  will  be  in- 
troduced at  the  next  session  of  the  Japanese  Diet.  The  site  of 
the  exhibition  covers  about  292  acres. 

Machine  Tool  Trade  in  Germany  and  England. — As  time 
progresses  it  appears  that  the  same  reaction  as  has  taken 
place  In  the  steel  industry  in  this  country  has  also  made 
itself  apparent  in  Germany.  There  is  a  stringency  of  money, 
which  is  rather  unusual,  tending  to  prohibit  the  entering  into 
new  enterprises,  and  preventing  the  ordinary  commerce  from 
being  carried  on  as  usual.  The  conditions  in  the  machine 
tool  trade,  itself,  however,  seem  promising.  In  England, 
also,  the  latest  information  indicates  steady  conditions,  and 
the  outlook  for  new  business  does  not  seem  unsatisfactory. 
Extensions  of  works  are  still  carried  on  to  a  great  extent,  and 
the  modernizing  of  shop  equipment  creates  a  great  demand 
for  machine  tools.  As  the  home  market  in  this  country  is  not 
placing  as  heavy  demands  on  our  manufacturers  as  usual,  it 
is  likely  that  they  will  be  able  to  secure  for  themselves  a 
share  of  this  trade  in  Great  Britain, 

The  Automobile  Industry  Abroad, — Recent  reports  indicate 
that  the  automobile  industry  in  Great  Britain  and  Germany 
is  placed  on  firm  ground,  while  the  manufacture  of  motor  cars 
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In  l''i;uu't'  is  not  In  llu-  sanir  llourisliinK  slalc  as  in  llu'  years 
past.  Tlio  pxplanatiou  of  tins  coiulilioii,  partly  at  least,  Is 
(loubtloBS  to  be  I'ouud  iu  the  fact  that  many  French  firms  have 
devoted  themselves  exclusively  to  expensive  pleasure  vehicles, 
the  demand  for  which  is  rapidly  waning,  while  the  German, 
and,  particularly,  the  English  makers  have  devoted  themselves 
also  to  tlie  development  of  cars  for  indu.'^l lial  purposes,  and 
cheaper  cars  for  everyday  use  in  busuuss,  for  which  latter 
classes  of  motor  cars  the  demand  is  incrcasinR.  The  exports 
of  liritish  cars  is  steadily  Increasing.  During  the  first  eight 
months  of  this  year  these  exports  amounted  to  a  value  of 
?:;,oS0,000  as  compared  with  $1,200,000  for  the  same  period  the 
preceding  year.  At  the  same  time  Imports  of  foreign  cars  to 
Great  Britain  have  been  decidedly  smaller  than  last  year.  In 
France,  while  an  increase  of  production  is  reported,  several 
failures  of  automobile  building  firms  are  also  on  record.  Thus, 
the  Societe  Automoto  in  Saint  Etienne,  Loire,  with  a  capital 
stock  of  1.700,000  francs,  has  ceased  payments,  and  a  receiver 
has  been  appointed  for  the  Pilain  firm  in  Lyons,  which  has  a 
capital  of  t..")00,000  francs.  The  figures  stating  the  extent 
of  Germany's  motor  trade  for  the  six  months  ending  June  30, 
1907,  indicate  that  Germany  is  still  importing  a  greater  num- 
ber of  cars  than  it  exports,  the  imports  being  valued  at  about 
12.900,000,  while  the  exports  were  valued  only  at  about  ?1,800,- 
000,  or  less  than  two-thirds  of  the  imports.  It  is  a  significant 
fact,  however,  that  one-third  of  the  exports  were  industrial  ve- 
hicles, which  rather  confirms  one  of  our  previously  made  as- 
sertions that  Germany  is  placed  on  a  firmer  basis  in  the  au- 
tomobile trade  on  account  of  having  devoted  more  energy  to 
industrial  vehicle  than  to  pleasure  cars. 


NATIONAL  SOCIETY  FOR  THE  PROMOTION  OP 
INDUSTRIAL  EDUCATION. 

The  National  Society  for  the  Promotion  of  Industrial  Edu- 
cation held  a  three  days'  meeting  at  the  Art  Institute,  Chicago, 
111.,  January  23-25.  A  public  dinner  was  given  at  the  Audi- 
torium Hotel,  January  23,  of  which  Mr.  Theodore  W.  Robinson, 
first  vice-president  of  the  Illinois  Steel  Co.,  was  toastmaster. 
Papers  on  industrial  education  as  an  essential  factor  in  our  na- 
tional prosperity,  were  presented  by  Dr.  Chas.  W.  Elliott,  presi- 
dent of  Harvard  University,  and  Mr.  James  W.  Van  Cleave, 
president  of  the  National  Association  of  Manufacturers.  St. 
Louis,  Mo.  Dr.  Pritchett  spoke  on  the  aims  of  the  National  So- 
ciety for  the  Promotion  of  Industrial  Education.  At  the  public 
meetings  of  January  24  and  25  a  number  of  notable  papers  were 
presented  on  various  phases  of  Industrial  education,  apprentice- 
ship, etc.  Among  these  were  "The  Apprenticeship  System  as 
the  means  of  Promoting  Industrial  EtBcIency,"  by  Carroll  D. 
Wright,  Worcester,  Mass.  The  list  of  speakers  Included  men 
and  women  prominent  in  industrial  education,  among  whom 
were  Mr.  W.  R.  Warner,  Cleveland,  Ohio,  of  the  Warner  & 
Swasey  Co.;  Mr.  James  O'Connell,  Washington,  D.  C,  president 
of  the  International  Association  of  Machinists;  Mr.  J.  F. 
Deems,  general  superintendent  motive  power,  New  York  Cen- 
tral lines;  Mr.  Leslie  W.  Miller,  Philadelphia,  Fa.,  principal 
Pennsylvania  School  of  Industrial  Art;  Miss  Jane  Addams, 
of  Hull  House,  Chicago,  and  many  others  whose  names  are 
prominently  connected  with  Industrial  betterment. 

*     *     * 

THE  VALUE  OP  A  TREATISE  AS  AN  ADVER- 
TISING MEDIUM. 

About  eight  years  ago  a  series  of  articles  on  mechanical 
draft  by  Walter  B.  Snow  was  published  in  Machinery,  which 
attracted  wide  attention.  These  articles  were  afterward  pub- 
lished in  book  form  by  the  B.  F.  Sturtevant  Co.  with  the  title 
"Mechanical  Draft,"  for  which  a  nominal  price  of  $1.50  was 
charged.  The  price,  however,  was  a  device  to  prevent  need- 
less distribution  to  a  class  that  could  make  no  good  use  of 
such  a  work.  It  was  distributed  free  to  concerns,  engineers 
and  others  legitimately  Interested  in  the  subject  of  mechan- 
ical draft. 

Mr.  Snow,  the  author  of  the  work,  published  an  article  In 
the  November  issue  of  Selling  Maoazine,  in  which  he  referred 
to  the  extraordinary  advertising  value  of  such  a  work.  The 
work  on   mechanical    drafi    Irealid    IIk^   sul)ject   in    a   compre- 


lienslvc  iiiainKT,  giving  rules,  tables,  and  fornnilas  of  mucli 
value  to  the  engineering  profession.  The  fact  that  the  book 
is  essentially  an  argument  for  mechanical  draft  does  not 
necessarily  detract  from  Its  value  as  a  contribution  to  engi- 
neering literature.  Engineers  who  received  a  cojiy  were  only 
too  glad  to  make  it  a  part  of  their  engineering  library,  where 
it  became  a  source  of  information  and  an  educational  influ- 
ence In  favor  of  the  use  of  the  fan  as  a  substitute  for  the 
high  l)rick  chimney. 

The  hint  is  one  that  is  worth  taking  to  heart  by  manufac- 
turing concerns  who  spend  large  sums  on  their  advertising 
literature.  It  is)  not  enough  that  the  best  cuts,  finest  paper 
and  elegant  press-work  be  used  in  advertising  literature.  If 
the  literature  does  not  contain  something  of  permanent  value 
it  will  not  be  retained  by  the  recipient,  unless  it  is  made  part 
of  a  catalogue  file.  There  are  catalogues,  however,  of  very 
ordinary  appearance,  but  containing  valuable  tables  and  data 
pertaining  to  the  subject  matter  in  general  which  are  treas- 
ured and  frequently  referred  to.  There  Is  undoubtedly  a  wide 
field  for  the  expansion  of  this  idea.  Many  lines  of  work  could 
be  represented  by  catalogues  which  would  be  in  effect,  con- 
densed treatises  of  great  value  on  the  subjects  represented. 
Such  advertising  matter  is  not  ephemeral  but  becomes  more 
and  more  valuable  with  the  years. 

*  •     • 

A  remarkable  test  of  endurance  of  automobiles  was  begun 
February  12  when  six  automobiles  left  Times  Square,  New 
York,  for  Paris,  France.  The  route  is  across  the  United  States 
to  San  Francisco,  thence  by  water  to  Valdez,  Alaska,  thence 
by  land  to  Cape  Prince  of  Wales  via  Nome,  thence  across 
Behring  Strait  to  Siberia,  thence  by  land  to  Paris.  The  total 
distance  Is  about  22,000  miles.  The  cars  entering  the  race 
were  Thomas  (American),  De  Dion  (French),  Moto-Bloc 
(French),  Sizaire-Naudin  (French),  Zust  (Italian),  Protos 
(German).  The  Sizaire-Naudin  car  oroke  down  twice  in  trav- 
eling the  first  100  miles  and  withdrew  from  the  race. 

*  *     * 

PERSONAL. 

W.  P.  P.  Ayer,  who  has  represented  the  Walworth  Mfg.  Co., 
Boston,  Mass.,  for  many  years  in  the  South,  has  been  ap- 
pointed assistant  secretary  of  the  company. 

H.  H.  Vreeland,  president  of  the  New  York  Railroad  Club, 
and  a  well-known  street  railway  man,  was  the  guest  of  honor 
at  a  dinner  given  by  the  club  at  the  Hoffman  House, 
February  7. 

Arthur  W.  Graham,  of  the  Builders'  Iron  Foundry,  Provi- 
dence, R.  I.,  sailed  January  25  for  an  extended  trip  to  Medi- 
terranean ports  and  other  places  of  Interest  in  Southern  and 
Western  Europe. 

Robert  McF.  Doble,  consulting  engineer  making  a  specialty 
of  hydro-electric  power  equipment  and  transmission,  formerly 
of  San  Francisco,  California,  has  removed  his  office  from  Colo- 
rado  Springs  to  No.   528   Majestic  Bldg.,   Denver,  Colorado. 

L.  R.  Pomeroy,  a  well-known  railway  shop  equipment  engi- 
neer, has  resigned  his  position  with  the  General  Electric 
Co.,  to  become  assistant  to  the  president  of  the  Safety  Car 
Heating  and  Lighting  Co.  He  will  have  charge  of  the  sales 
department. 

Lester  G.  French,  formerly  editor  of  M.^ciiinery,  and  later 
manager  of  the  Technical  Press,  Brattleboro,  Vt.,  has  been 
made  editor  of  the  Proceedings  of  the  American  Society  of 
Mechanical  Engineers,  New  York.  Mr.  French  assumed  his 
new  duties  March  1. 

Charles  A.  Bacmeister  has  been  apiwinted  western  represen- 
tative of  the  Monarch  Emery  &  Corundum  Wheel  Co.,  Cam- 
den, N.  J.,  with  headquarters  in  Chicago.  Mr.  Bacmeister  has 
had  extensive  experience  in  the  grinding  wheel  business,  and 
is  well   prepared   to  fill  his  new  position. 

C.  F.  Harding  has  been  appointed  head  of  the  school  of 
electrical  engineering,  Purdue  University.  Prof.  Harding  is  a 
graduate  of  the  Worcester  Polytechnic  Institute.  He  has  a 
broad  practical  training  as  an  engineering  teacher,  and  special 
training  along  the  line  of  high  tension  railway  work.  He 
was  electrical  engineer  for  the  first  electric  railway  built  in 
New  Eiiulaiid.     lie  was  engineer  for  the  D,  &   W.   Fuie  Co. 
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Providence,  R.  I.,  publication  manager  for  the  Fort  Wayne 
Electric  Co.,  Fort  Wayne,  Ind.,  and  engineering  expert  for 
Stone  &  Webster,  Boston,  Mass.  He  was  also  associate  pro- 
fessor of  electrical  engineering  of  Cornell  University.  Prof. 
Harding  will  assume  liis  new  duties  about  March  1. 

*     *     * 

OBITUARY. 

Daniel  Shafer.  for  the  past  three  years  salesman  and  engi- 
neer with  the  Allis-Chalmers  Co.,  died  of  pneumonia  Janu- 
ary 24  at  Nashville.  Tenn..  aged  47.  His  home  was  in  "WHieel- 
ing,  W.  Va.  Mr.  Shafer  was  well  known  and  had  a  wide  circle 
of  friends.  Prior  to  taking  his  present  position  he  was  associ- 
ated with  Hooven-Owens-Rentschler  Co.,  Hamilton,  Ohio. 


Orrin  S.  Werntz,  treasurer  of  the  Xational-Acme  Mfg.  Co., 
Cleveland.  Ohio,  since  its  organization,  died  February  6,  1908. 
after  an  illness  of  about  one  month.  He  was  born  in  Canal 
Fulton,  Ohio,  and  was  thirty-two  years  old.  His  first  position 
was  with  the  Xational  Screw  &  Tap  Co..  which  he  retained 
until  the  organization  of  the  National-Acme  Mfg.  Co.  He  is 
survived  by  his  wife,  mother  and  young  son. 

*     «     * 
NEW  BOOKS  AND  PAMPHLETS. 

\N-Ni-\r,    Report    of    the    Chief    of   the    Bckeau    op    Ste.^m    Engi- 

XEERIVG    TO     THE     SECKF.TARY    OF    THE     XAVt     FOR     lOOl.     _  ..I.    pages, 

(5  X !)  incUes.  Published  by  the  Navy  Department,  ^  ashington, 
D.  C. 

A.     CCMPARISOX     OF     THE     EFFECTS     OF     FREQUENCY     ON     THE  J-IGHT     OP 

IxcAXDESCEVT  AND  Xernst  LAMPS.  By  B^oderick  W.  Huels.  4o 
pages.  (J  X  9  niches.  Tublished  by  the  University  of  Wisconsin  as 
Bulletin  IS".  Price  25  cents. 
Test«  of  Pr.AiN  AND  REINFORCED  CONCRETE.  Series  of  inne.  By 
Morton  Owen  Withey.  66  pages,  6  x' 9  Inches.  Illustrated^  Pub- 
lished by  the  Uriversity  ol  Wisconsin.  Madison.  \\  is.,  as  Bulletin 
No.  1T3.     Price  25  cents. 

EXPERIMEXTAI.     WlltK     CoNDICTED     IN     THE     CHEMICAL     LABORATORY     OF 

THE  United  States  Fuel  Testing  Plant.  St.  Louis.  Mo.,  Jan- 
uary 1,  1905,  to  .Inly  SI,  1906.  By  N.  W.  Lord.  o2  pages,  C  x  9 
inches  Published  by  the  U.  S.  Government,  Washington.  D.  L., 
Department   of  Interior,  U.   S.  Geological   Survey.  .         .   , 

This  is  BnllPtin  .".2:1  and  is  devoted  to  an  account  of  cxperiraontal 
work  conducted  on  coals. 

iNVESTiGATiii-v    OF    Centrifigal    Pfmps.      By    Clinton    Brown.       140 

pages.   C.  X  9  inches.     Published  by  the  University  of   «  iseonsm  as 

Bulletin   173,      Price  50  cents.  ,,,,.,  ,  *,  »  , 

This  bulletin   is  devoted  to  a  discussion   of  the  theory  of  the  centil- 

fu-al    pump,    and    a    record    of    tests    of    a    6-inch    vertical    centrifugal 

puiui)       It   includes   a   description   of   the   pump    and   impellers,   general 

method    of   making   observations,    calibration    of   electrical    instruments. 

etfoi't  of  the  number  of  vanes  and  variation  of  speed  on  discharge  and 

efficiency,    effect    of    curving    the    vanes    of    the    impeller    at    entrance, 

power  required  to  hold  up  the  head  of  imijending  delivery. 

How    TO    Read    Plans.      By    Charles    G.    Peker.      46    pages,    4%  x  7»4 

inches.      Illustrated  with  43   cuts  and  8  folduig  plates.     Published 

bv  the  Industrial  Publication   Co.,  New  York.     Price  30  cents. 

Maiiv  carpenters  are  handicapped  by  ignorance  of  ordinary  working 

drawings,   and   this  little  work   is  intended  to   instruct  such   mechanirs 

in   the  principles  of  working  drawings  so  that  any  intelligent  mechanic 

will    be    able    to    work    from    drawings    intelligently.      Incidentally    the 

book  will   be  found  useful  bv  carpenters  who  desire  to  make  drawings 

or  sketches  of  building  details  for  themselves.     The  folding  plates  are 

of    a    six-room    frame    house    and    this    set    of    plans    alone    is    worth 

m.any    times    the    cost    of    the    book    to    the    ambitous    carpenter    who 

would  launch  out  In   independent  work. 

\    STfDV    OF    Four    Hindred    Steaming   Tests    made    .vr    the    Fuel 
Testing    Plant,    St.    Louis.    Mo.,    in    1904-1  fl0.")-1906.      By    L.    G. 
Breckenridge.     200  pages,  6x9  inches.     Illustrated.     Pul)lished  by 
the    U.    S.    Government,    Washington,    D.    C,    Department    of    In- 
terior, f.  S.  Geological  Survey. 
The    fuel    tests   discussed   in    this   publication    were   made    under   two 
Heine  water-tube  boilers  by   the  U.   S.  Geological    Survey   Fuel  Testing 
Plant    at    St.    Louis,    Mo.      These   boiler    tests    were   begun    during    the 
Louisiana  Purchase  Exposition  during  1903,   and  have  been   continued. 
The  general    information  and  results  yielded   by   these  boiler  tests  are 
of    great    value.       The    voluminous    nature    of    the    published    reports 
makes  the  present  study  of  much  greater  value  to  those  who  have  not 
the  time  or  ability  to  make  an  analysis  of  the  previous  publications. 
Tables    of    the    Properties    of    Steam    and    Temperatcre-Entropt 
Table.     Bv  Cecil  H.  Peabodv.     131  pages,  6x9  inches.     Published 
bv  John  Wiley  &  Sons,  New  York.      Price  Sl.OO. 
The"se  valuable  tables  are  too  well-known   by  engineers  to  require  an 
extended    review.      They    were    calculated    about    twenty    years    ago   to 
accompany    Prof.     Peabody's    work,     "Thermod.ynamics    of    the    Steam 
Engine  "      Since   then   they   have   been    re-computed,   and   the   results  of 
important    experimental    investigations    have    been    incorporated.      The 
present  edition  is  the  seventh.     The  tables  given  are  for   steam.  Eng- 
lish  units,  degrees ;    steam.   English   units,  pounds ;   steam.    French   and 
English  units;   ether;   alcohol:   chloroform:    carbon-bisulphide:   carbon- 
tetrachloride  ;    aceton  :    ammonia  ;    sulphur-dioxide  :    specific    volumes    of 
liquids ;    volumes   of   hot  water ;    inches   of   mercury    and   pounds :    con- 
nective  factors,    superheated   steam,   etc.      The    tables   are  presented   in 
attractive    typographical    form    .nnd    are    indispensable    to    the    testing 
engmeer    and    others    having    to    do    with    the    calculations    in    thermo- 
dynamics. 

Steam  Tcrbines.     By  Carl  C.  Thomas.     334  pages.  6x9  inches.     145 

illustrations    and    20    large    folding    plates.       Published    by    John 

Wiley  &  Sons,  New  York.      Price  S4.00. 

This  work   has   passed   into   the   third   edition.      The   development   of 

steam   turbines   during   the   past    few    years   has   been   very    rapid,    and 

the   revised  edition    gives   attention    to   the   problems   in    design    of   the 

Curtis    and    Parsons    types    of    turbines    and    to    suggestions    regarding 

turbine   analysis.      The  book    is  written   with   a   view    of   setting   forth 

the   principles   essential    for    intelligent   grasp    of   steam    turbine   work. 

It  is  to  be  recommended   to  designers,  engineers  and  others  having  to 

do  with   the  tlieory   of  steam  turbine   operation    and   construction.      It 

discusses  the   general   principles   relating   to  the  action    of   steam   upon 

tu'-bine    buckets :    tliermodynamic    principles    involved    in    the    flow    of 

~team ;    calculation    of    velocity ;    the   effect   of   frictional    resistance    on 


velocity;  experimental  work  on  the  flow  of  steam  through  orifices^ 
nozzles  and  turbine  buckets :  the  impulse,  and  impulse  and  reaction 
turbines:  the  operation  of  various  shapes  of  turbines.  One  chapter  is 
devoted   to   marine  steam  turbines. 

-V  Stfdy  of  Roof  Tmsses.  By  N.  Clifford  Ricker.  28  pages,  6x9 
Indies.  Illustrated.  Published  by  the  University  of  Illinois, 
T  rbana.  III. 
This  publication  is  Bulletin  No.  16  of  the  series  issued  bv  the  engi- 
neering experiment  station  of  Ihe  university  for  free  distribution,  and 
is  fully  up  to  the  high  mark  set  by  the  previous  bulletins.  It  records 
the  results  of  several  years'  study  and  tests.  About  fifty  trusses  of 
a  selected  t.vpe  and  of  different  proportions  and  arrangement  were 
designed  in  long-leaf  pine  and  steel  and  changed  until  the  assumed 
and  actual  weights  of  the  trusses  agreed.  Other  trusses  were  like- 
wise designed  in  white  nine  and  steel  and  a  few  entirely  constructed 
ot  steel.  To  perform  this  work  as  conveniently  and  as'  rapidly  and 
accurately  as  possible,  it  became  necessary  to  devise  simplified 
formulas  and  tables,  with  a  systematic  method  of  treatment,  all  of 
which  are  fully  explained  in  the  pamphlet.  The  results  illustrated 
are  mostly  shown  in  graphic  tables  for  ready  appreciation.  The  most 
important  features  are  a  new  formula  for  the  weights  of  trusses ; 
per  cent  of  weight  to  be  added  for  connections:  most  economical 
ratio  of  depth  to  span  of  truss:  distance  between  trusses;  number  of 
purlins  per  panel  :  and  dimensions  of  panels.  It  was  found  that 
white  pine  and  steel  trusses  are  about  10  per  cent  lighter  than  those 
of  long-leaf  pine  and  steel ;  also,  that  if  carefully  designed,  steel 
trusses  from  100  to  200-foot  span  have  about  the  same  weight  as 
those  of  white  pine  and  steel.  It  is  believed  that  this  bulletin  will 
be  valuable  and  suggestive  to  all  persons  interested  in  the  design  and 
construction  of  trussed  roofs. 

Men  Who  Sell  Things.  By  Walter  D.  Moody.  295  pages.  6x9 
inches.  Published  by  A.  C.  McClurg  &  Co.."  Chicago,  111.  Price 
.«1.00:  by  mail,  .fl.lO. 
Selling  goods  is  an  art  that  few  master  in  the  full  sense  of  the 
term,  but  it  is  one  which  many  may  become  proficient  in.  if  we  can 
accept  the  sentiments  of  the  author.  The  masters  of  the  art.  if 
there  be  any,  will  not  need  to  read  this  book  to  learn  anything  new. 
of  course,  but  they  will  find  it  interesting,  nevertheless,  and  perhans 
helpful  and  uplifting  in  a  moral  sense.  It  was  written  bv  a  veteran 
who  worked  his  way  from  stock-boy  to  salesman,  from  salesman  to 
buyer,  from  bu.ver  to  sales  manager,  and  jfrom  sales  manager  to 
eniplo.ver.  It  records  the  observations  of  over  twenty  years'  experience 
in  .\merica  and  in  Europe.  The  author  denies  that  the  trite  expres- 
sion ".salesmen  are  born,  not  made"  is  unqualifiedly  true.  Failures 
or  "near  salesmen."  as  he  calls  them,  are  often  'suc-h  because  of 
small  faults  or  vices  that  could  be  and  would  be  corrected  if  once 
they  were  recognized.  The  "near  salesman"  ordinarily  does  not 
recognize  that  he  just  mi.sses  being  the  "real  thing."  or  if  he  does 
dimly  see  it  he  cannot  see  the  cause  for  it.  For  such  unfortunates 
this  bfMik,  read  in  the  right  spirit,  should  be  helpful,  indeed.  It  is 
good  for  any  one  to  read,  being  optimistic  and  moral  in  tone.  It 
leaves  no  escape  from  the  conclusion  that  strict  integrity  and  upright- 
ness of  character  are  positively  necessary  to  any  salesman's  success, 
in  the  long  run.  In  fact  the  qualities  requisite  for  success  in  a 
silesman  are  exactly  those  that  are  required  in  a  merchant,  banker, 
manufacturer  or  business  man  of  any  kind,  salesmanship  being  not  so 
very  much  different  from  any  other  business  in  the  last  analysis. 
Staxpard  Handbook  for  Electrical  Engineers.  Written  and  com- 
piled by  a  staff  of  specialis'ts.  1,283  pages.  4x6-'^l  inches 
(standard  handbook  size).  Numerous  illustrations,  diagrams  and 
tables.  Published  by  McGraw  Publishing  Co.,  239  West  39th  St., 
New  York.  Price,  bound  in  flexible  red  morocco,  $4.00 
No  doubt  one  of  the  best  foims  of  technical  literature  for  every- 
day use  is  the  engineer's  handbook  as  it  exists  in  numerous  example's. 
These  convenient  compilations  bring  together  into  one  comparatively 
small  volume  the  equivalent  of  many  books  in  their  essentials,  and 
when,  as  in  this  case,  a  copious  index  with  cross  references  is  pro- 
vided, the  comparative  value  of  such  aids  to  rapid  work  is  beyond 
computation.  This  work  is  unique  in  that  it  is,  in  effect,  tw'enty 
handbooks  in  one,  there  being  twenty  chapters  or  units  on  various 
subjects,  each  prepared  by  an  expert  in  the  subject  treated.  It 
contains  about  one  million  words.  1.300  illustrations,  and  the  index 
has  over  6,000  references.  The  mechanical  and  typographical  features 
are  exceptionally  good.  It  is  printed  on  India  bible  paper.  l,300odd 
pages  of  which  are  only  about  1^4  inch  thick.  The  binding  permits 
the  book  to  lie  flat  open  at  any  page  without  breaking  down  the 
back.  Following  are  the  headings  of  the  sections:  Units:  Electric 
and  Magnetic  Circuits;  Measurements  and  Measuring  Apparatus; 
Properties  of  Materials;  Magnets;  Transformers:  Electric  Generators- 
Eh>ctric  Motors ;  Batteries ;  Central  Stations ;  Transmission  and  Dis- 
tribution :  Illumination  ;  Electric  Traction  :  Electrochemistry ;  Tele- 
phony :  Telegraphy;  Miscellaneous  Applications:  Wiring;  Standardiza- 
tion Rules:  Tables  and  Statistics.  The  handliook  is  one  that  can  be 
heartily  recommended  to  the  electrical  engineer  and  his  brother  the 
mechanical  engineer,  who,  more  and  more  every  day,  has  to  under- 
take work  involving  knowledge  of  things  electrical. 

CATALOGUES  AND  CIRCULARS. 

Baldwin  Locomotive  Works,  Philadelphia.  Pa.  Record  No.  64, 
"Locomotives    Built  for   the   Central   Railway   of  Brazil." 

CiLL.MAN  Wheel  Co.,  1019  Dunning  St.".  Chicago,  111.  Catalogue 
No.  6  of  driving  chain,  sprockets,  automobile  differential  gears,  etc. 

Green  Fiel  Economizer  Co.,  Matteawan,  N.  Y.  Bulletin  No.  lO.S 
on  meclianical  draft  illustrating,  and  describing  the  Green  apparatus 
and  applications. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.  Booklet  entitled : 
"Why  the  Constant  Speed  Drive  Milling  Machine,"  giving  reasons  why 
constant  speed  drive  is  preferable  to  the  cone  drive. 

GiSHoi.T  .Machine  Co.,  Madison,  Wis.  Loose  leaf  illustrating  bor- 
ing automobile  cylinders  on  the  Gisholt  turret  lathe,  and  a  view  in 
the   Warren,   Pa.,   shops. 

Whitman  &  Barnes  Mfg.  Co.,  Chicago,  HI.  Catalogue  No.  66  list- 
ing "Diamond"  twist  drills,  reamers,  screw  wrenches,  drop-forged 
wrenches,  spring  cotters,   etc. 

Jenkins  Bros.,  71  John  .St.,  New  York.  Supplement  to  1907  cata- 
logue superseding  pages  70-71.  and  giving  description  and  list  prices 
of  Jenkins  Bros,  extra  heavy  and  medium  pressure  gate  valves. 

Joseph  Dixon  Crucible  Co..  Jersey  City.  N.  J.  Twelve-iiage  book- 
let descriptive  of  graphite  brushes  for  motors  and  generators.  Useful 
information  of  those  having  electrical  apparatus  in  "care  is  given. 

Whii-ma.n  &  Barnes  Mfg.  Co..  Chicago.  111.  Circular  descrintive 
of  the  "Norka"  high-speed  twist  drills,  "Economy"  high-speed  flat  drills. 
"Economy"  chucks  for  flat  drills  and  "Norka"  chucks  for  Norka 
twist  drills. 

De  Laval  Steam  Turbine  Co.,  Trenton.  N.  .T.  Bulletin  501,  being 
a  catalogue  of  turbine  steam  engines  for  driving  dy-namos,  blowers  and 
centrifugal  pumps,  and  of  electric  motor  pumps.'  multi-stage  pumps, 
steel  plate  and  cast-iron  foundry  blowers,  etc. 

Boston  Gear  Works.  Norfolk  Downs  (near  Boston),  Mass.  Cata- 
logue EI  of  gears,  chains,  sprockets,  bearings,  automobile  steering 
devices,  etc.  It  will  be  found  of  general  interest  to  mechanics,  model- 
makers  and  others  ha\ing  use  for  gearing. 

Lucas  Machi.ve  Tool  Co..  Cleveland.  Ohio.  Flyer  entitled  "Matthew 
Mears   and    His   Eight-day    Clock,"    but   advertising   the    Lucas    power 
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I.— ANGLES    OP    HOPPER    SIDE    INTERSECTIONS. 


Plaf^A 


US(ja//y  ■f-herv  mat/  be  passed  ihrougrh  an 
ordinart/  hopper  or  chute,   a p/ane  tyhi'ch 
pvi//  CLff  oi/f  a  secf/'on  hat^lnc^  four  sfra/'g/jt 
■sides  and  four  r/'grhf  ang/es,  and  /o  these 
cases  on/y  do  fhe  curs/'es  on  sheets  Z  in  and 
P'ate  B^         IZ  app/y.    Let  plates  A  and  B 
in  the  accompanying  sketch 
■farm  the  angles    X  and y  with 
f.^/     fhe  hor/zonfal  plane.  If  a 
plane   b- b  be  passed 
through  perpend/cu/ar  fo 
their  line  of  inte  r  secf/'on, 
and  th>e  angle  of 
flare    be  ccrlle  d  P^ 

YienofPlafeA.       View  of       fhen  cos /="=  -  aos  x 
Plate  8.      cos  y.      The  cc/n'ss 
were    calculafed  from  this  formula. 

The  yalues   of  the  angle  of  f/crre  and 
the  angles  formed  by  the  hopper  s  'cfes 
are  expressed  /'n  fhe  s/ope  of  inches 
per  foof. 

The  ang/e  of  f/are  is  expressed  thus 

if  fhe  ang/e  /s  more  than    4S 
-gr  degrees. 
The  ang/e  of  f/are  is  expressecf  fhus 
^^  if  fhe  ang/e  is  /ess  than  4-S 


"i 


/o"      //" 


m 


7"        3"        9" 
^  Angles  /ess  f/ia/i  4S°  £xamp/e  ^^^%i 

/Z" 


72--    cfegrees. 

Three  sefs   of  curwes   are  g/yen   for  fhe    three    cases    founcf  in  acfacr/  prcrcf/'se: 

1.  Tivo  ang/es,    x    and  y ,     bofh  more  thorn    4-S  degrees . 

2.  Two  ang/es ,    x    and  y,     bofh)  /ess   than  ^S   degrees . 

3.  Two  ang/es,    x    and  y,.    one  ang/e  less,    and  one  ang/e  more  fhan  'fSdegrf^^-^- 


Contributed  by  Charles  T.  Lewis  and  Horace  R   Thayer. 
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MACHINERY, 


April,  1908. 

ARMOR-PLATE  FORGING  AND   MACHINING  AT  THE 
BETHLEHEM   STEEL  WORKS. 


WHILE  collecting  raatorial  for  the  article  publislied  in 
the  Novoml)er,  1907.  issue  of  MAiiiiNKHY.deacriljing 
the  arnior-plate  vault  built  by  the  riethlehem  Steel 
Co..  llie  writer  had  the  opportunity  to  see  something;  of  the 
iforgiu.s;  and  machining  operations  on  armor-plate  as  carried  on 


lording  press,  shown  in  Klgs.  1  and  2.  Beneath  this  press 
the  ingots,  as  they  are  received  from  the  casting  pit,  are 
worked  to  the  proper  dimensions  for  the  finished  jilate  into 
which  they  are  to  be  formed  and  machined.  With  its  atten- 
dant  furnaces,   hydraulic    pumping  engine,   cranes   and   other 


!J-„ 


r  *^ 


I   Jill 


Pig.  1.    An  Ingot  being  worked  to  Shape  beneath  the  16.000-ton  Press  of  the  Bethlehem  Steel  Co. 


at  this  plant.  These  oi)erations  are  so  Impressive  that  It  has 
!seemed  worth  wliile  to  speak  of  them  briefly  here.  This 
description,  especially  so  far  as  it  relates  to  the  forging,  is 
necessarily  nontechnical,  since  this  woi'k  is  somewhat  outside 
the  range  nf  (he  writer's  practical  experience. 

So  far  !iH  (he  spectacular  features  of  the  forging  shop  are 
■concnrned.  (he  Interest  centers  aboul   the   1(i. 000-ton  hydraulic 


handling  apparatus,  this  machine  forms  a  large  share  of  the 
equipment  of  the  department. 

The  Impressive  thing  in  the  forging  Is  the  handling  of  the 
great  slabs  of  hot  metal,  entirely  by  mechanical  means.  It 
might,  in  fact,  obviously  be  said  of  an  armor-plate  forging  as 
ot  a  sbi-pddod  wheat  biscuit,  that  It  arrives  at  Its  completed 
form  "without  (lie  (ouch  of  human   bauds."     As  the  observer 
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stands  on  the  floor  of  the  shop,  gazing  curiously  at  tlie  huge 
machine  and  its  numerous  human  attendants  standing  idly 
by  it,  a  blast  of  heat  strikes  him  in  the  face  and  he  starts 
back,  noting  for  the  first  time  that  the  front  of  the  furnace 
on  his  left  is  being  slowly  raised,  revealing  the  glowing  inter- 
ior. Next,  seemingly  of  its  own  volition,  a  car  whose  body 
forms  the  floor  of  the  furnace,  deliberately  advances,  bringing 
with  It,  on  a  pile  of  incandescent  fire-brick,  the  ingot  which 
has  been  soaking  in  the  furnace,  preparing  for  the  forging 
operation. 

As  the  ingot  advances,  we  now  have  an  opportunity  to 
admire  the  dexterity  of  the  crane  operator.  The  geared  reel 
seen  depending  from  the  crane  trolley  in  Fig.  1,  Is  provided 
for  this  operation  with  a  pair  of  hooks,  attached  to  opposite 
ends  of  a  flat  link  chain  arranged  somewhat  as  shown  in  Fig. 
3,  one  of  the  hooks  being  lower  than  the  other.  The  ingot  is 
so  mounted  on  the  fire-brick  that  its  ends  project.  The  crane 
operator  catches  one  of  the  hooks  centrally  under  the  end  of 
the  mass  of  metal  as  shown,  and  then  brings  the  reel  over 


end  of  the  beam  which  rests  on  the  truck.  The  crane  man, 
by  the  mechanism  at  his  command,  now  has  complete  control 
of  the  mass  of  hot  metal.  He  may  raise  it  and  lower  it,  turn 
it  over  (by  revolving  the  reel),  advance  it  toward  the  press 
or  away  from  it  (by  operating  the  crane  trolley,  which  is 
followed  by  the  truck)  or  swing  the  whole  from  side  to  side 
about  the  centers  of  the  truck  as  a  pivot. 

On  the  other  side  of  the  press  this  apparatus  is  duplicated, 
so  that  if  the  riser  has  been  sheared  off  beneath  the  press, 
the  ingot  may  be  worked  from  end  to  end,  being  passed 
through  by  the  front  holder  until  it  is  half-way  done,  when 
the  one  in  the  rear  grasps  it  and  draws  it  through,  returning 
it  again,  and  passing  and  repassing  it  until  the  work  is  com- 
pleted. After  the  riser  has  been  removed,  the  plate  is  held 
by  simple  solid  jaws  at  the  end  of  the  beams,  in  place  of  the 
sockets  shown.  These  movements  are  all  hydraulically  con- 
trolled, the  pressure  for  the  crane  movements  being  delivered 
to  the  bridge  and  the  traveler  by  "scissors  pipes" — jointed 
pipes  which  open  and  close  to  accommodate  the  movements 


The  Forging  Press  Tvith  the  Ram  Lowered  on  the  Work.    Note  the  Discarded  Steam  Hammer  in  the  Background. 


until  the  other  hock  is  engaged.  He  now  raises  it  clear 
from  the  car  (which  retreats  to  the  furnace,  closing  the  door 
behind  it),  swings  it  alrout  at  right  angles,  and  deposits  it  on 
one  of  the  die-blocks  in  front  of  the  press,  with  its  squared 
stem  or  riser  pointing  toward  us. 

The  crane  operator  has  now  to  attach  to  the  hot  ingot  what, 
in  default  of  a  better  name,  we  may  describe  as  the  "handle" 
by  which  it  is  manipulated.  This  consists  of  a  great  beam 
whose  rear  end  rests  on  the  truck  seen  in  the  foreground  of 
Fig.  1,  and  whose  front  end  carries  a  socket  with  an  aperture 
fitting  the  stem  of  the  ingot.  An  endless  chain  is  passed 
around  the  reel  which  hangs  from  the  crane,  and  the  socket 
is  hung  in  this.  Having  been  adjusted  to  the  proper  height 
by  the  crane  operator,  it  is  advanced  toward  the  ingot  and 
pushed  into  place  over  the  riser.  The  crane  operator  now 
raises  the  reel,  and  with  it  the  socket  and  ingot,  and  the  bed 
on  which  it  rested  is  moved  back  out  of  the  way.  The  outer 
end  of  the  "handle"  is  weighted  (in  Fig.  1  a  heavy  ring  is 
used,  as  shown)   so  that  the  work  may  not  over-balance  the 


of  the  members  to  which  they  are  connected.  The  die-blocks 
beneath  the  bed  are  also  hydraulically  operated,  being  brought 
into  place  or  moved  to  one  side  and  changed  one  to  another 
as  occasion  may  require.  The  men  who  operate  the  valves 
controlling  these  various  movements  as  well  as  those  of  the 
press  itself  and  of  the  furnace,  are  stationed  at  the  right  of 
Fig.  1. 

As  is  well  known,  the  operation  of  forging  by  pressure  is 
quite  different  from  forging  under  the  hammer.  Instead  of 
pounding  the  ingot  into  the  shape  desired,  the  end  of  it  is- 
placed  between  the  comparatively  narrow  dies  and  given  what 
is  apparently  a  gentle  squeeze.  The  plungers  are  raised 
again,  the  ingot  advances  another  step,  and  a  second  squeeze 
is  given.  This  action  is  continued  progressively  until  the- 
entire  area  it  is  desired  to  flatten  out  has  been  passed  over. 
This  successive  squeezing  is  then  repeated  until  the  metal 
has  been  worked  into  a  plate  of  the  required  dimensions. 
The  edges  of  the  plate,  when  worked  by  this  process,  show 
the  characteristic  bulging  edges  resulting  from  pressure  farg- 
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lug.  This  shows  ver.v  iiluliil.v  that  Uu'  worUliiK  of  Iho  luotal 
oxtends  clear  through  to  Us  ceutLU',  foiclng  it  outward.  As 
most  of  our  rtadors  arj  awaro,  it  is  the  ability  of  the 
h.vdraulic  i)rcss  to  thus  thoroughl.v  woiU  tho  metal  that  has 
caused  it  to  supersede  tlie  old-fashioned  steam  hamnier  treat- 
ment, which,  on  large  work,  does  little  more  than  deform  the 
surface  of  the  metal,  the  suddenness  of  the  impact  preventing 


.U04y(i'i.:rjy,  .V.  F- 

Fig.  3.     Method  of  picking  up  Heated  Ingot  fi-om  the  Furnace  Car. 

the  transmission  of  the  action  throughout  the  whole  body. 
The  125-ton  steam  hammer,  of  which  a  model  was  shown  at 
the  Columbian  Exposition  in  1S93  and  which  was  superseded 
by  this  press,  may  be  seen  dimly  in  the  background  of  Fig.  2. 
During  the  forging  operation,  the  work  performed  on  the 
mass  serves  to  some  extent  to  replenish  the  heat  lost  through 
radiation,  so  that  it  is  nearly  as  hot  at  the  conclusion  of  the 


connected  wilh  the  ii]iper  die  block  by  l)all  and  socket  joints, 
and  they  may  be  oi)erated  independently,  so  that  by  using 
suitable  upper  and  lower  dies  the  plale  may  be  pressed  to  any 
desired  form. 

The  metal  used  for  armor-plaling,  particularly  that  which  is 
to  be  hardened  by  the  Krupp  process,  being  of  a  material 
which  is  very  lough,  oven  in  its  softest  condition,  requires 
tools  and  machines  for  finishing  wliich  have  unu.sually  strong 
construction.  An  idea  of  their  massiveness  may  be  obtained 
by  referring  to  Fig.  -4,  which  shows  a  double  head  milling 
machine,  driven  by  direct-connected  steam  engines.  This  tool 
is  at  work  finishing  the  edges  of  a  pair  of  armor-plate  forg- 
ings,  one  on  either  side.  These  heads  are  about  8%  feet  in 
diameter,  the  cutting  circle  being  88  inches  in  diameter,  with 
42  cutters  in  each  head.  A  pile  of  the  massive  cutters  used 
is  shown  on  the  floor  in  the  foreground,  at  the  bade  and 
at  the  left  of  the  small  electric  motor  and  controller  shown 
on  the  Hoor.  The  stock  used  for  them  is  6  inches  by  Syo 
inclres  in  section.  Each  table  is  8  feet  wide  by  about  23  feet 
long  and  has  a  transverse  feed  of  21  feet.  The  double  engines 
have  cylinders  each  10  Inches  diameter  by  14  Inches  stroke. 
The  heads  revolve  very  slowly,  apparently  not  giving  a  sur- 
face speed  much  over  20  feet  per  minute,  or  thereabouts.  The 
chips  taken  are  so  heavy,  however,  that  it  is  possible  to  ad- 
vance a  cut  2  inches  deep  on  an  armor-plate  12  inches  thick, 
at  the  rate  of  40  inches  per  hour. 

After  machining,  the  plates  are  given  their  heat  treatment, 
being  either  Harveyized  or  hardened  by  the  Krupp  process. 
The  former  is  a  case-hardening  operation  pure  and  simple, 
though  carried  to  a  great  depth,  and  involving  weeks  of  time. 
The  Krupp  process  is  the  Harvey  process,  plus  a  treatment 
of  which  the  details  are  secret.  This  gives  to  the  metal  a 
peculiar  tough  fibrous  structure  which  forms  an  almost  un- 
breakable support  for  the  hardened  face  of  the  plate.  This 
hardened  face  may  be  chipped  and  cracked  by  the  impact  of 
the  projectile,  but  the  tough  backing  will  hold  the  plate 
together  witnout  fracture. 

In  operation,  the  Krupp  process  is  said  to  be  a  very  deli- 
cate and  uncertain  one.     Two  pieces  of  identical  shape  may 


I'if^,  4,     Double.  Steam-driven  Rotary  Planer,  for  PinlBhlug  the  Edges  of  Armor-plate  Sections. 


working  as  at  the  beginning.  A  noticeable  feature  of  the 
forging  is  the  shelling  off  of  huge  scales  of  oxidized  steel 
from  the  surface  of  the  metal,  as  the  operation  proceeds. 

After  the  forging,  if  tlje  plate  has  to  be  curved  to  fit  the 
lines  of  the  ship  it  is  to  be  applied  to,  or  has  to  be  bent  to 
cylindrical  shape  for  forming  a  gun  turret,  it  is  again  heated 
and  shaped  under  a  forming  press,  similar  in  design  to  the 
forging  press  shown  in  Figs.  1  and  2,  but  of  somewhat  smaller 
capacity.      In    lliis    machine,    liowever,    the   two    plungers   are 


be  treated  together  and  laid  aside  to  cool  after  the  treatment 
is  finished.  So  far  as  can  then  be  determined,  they  are  In 
tile  same  condition  and  have  had  the  same  care  in  every 
rpspect.  But  one  of  them  will  have  the  metal  of  which  it  is 
composed  hardened  to  a  very  high  degree  on  the  face,  this 
merging  Into  a  tough  fibrous  structure  with  filjers  running 
from  front  to  back  as  though  the  plate  were  sawed  across  tho 
grain  from  the  end  of  a  luige  wooden  beam.  The  other, 
capriciously  and  without  warning,  will  craclc   in  two  when  It 
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has  almost  cooled  to  a  point  where  it  can  he  touched  by  hand, 
and  the  fracture  will  show  a  coarse  crystalline  structure  abso- 
lutely useless  for  resisting  the  impact  it  may  be  called  upon 
to  stand.  Something  like  30  per  cent  of  all  the  finished 
pieces  of  armor-plate  treated  by  the  Krupp  process  are  spoiled 
in  this  way — apparently  unavoidably.  It  is  this  large  per- 
centage of  scrap,  so  the  writer  was  told,  whicn  acounts  for 
the  high  cost  of  making  Krupp  armor-plate. 

After  the  heat  treatment,  the  perfect  plates  again  go  to  a 
forming  press  to  be  straightened,  so  that  their  finished  sur- 
faces are  again  squared  and  in  line  with  each  other.  This  is 
done  by  heating  them  gently,  and  bending  them  under  the 
forming  press  previously  described. 

Though  of  huge  size,  the  hydraulic  forging  press  is  of  such 
simple  construction  that  its  tremendous  power  is  not  at  first 
realizable.  A  walk  to  the  upper  end  of  the  shop,  however, 
where  is  located  the  15,000-horse-power  hydraulic  pump  which 
serves  the  press,  gives  the  imagination  data  to  work  on  in 
appreciating  the  tremendous  amount  of  work  expended  in 
forming  the  hot  ingot  into  a  plate  of  the  desired  dimensions. 
This  pump,  which  was  built  at  the  plant,  was  designed  by 
the  well-known  engineer,  E.  D.  Leavitt,  of  Cambridge,  Mass. 
This  engine  and  the  press,  as  well,  have  been  previously  de- 
scribed in  M.\ciiixERY   (see  the  issue  of  October,  1899). 


DEFECTS  IN  THREADS  FOR  STEAM- 
TIGHT  JOINTS. 

In   a   recent   issue  of   the   Yalve  World   attention   is   called 
to  the  fact  that  defects  in   the  tapered  thread  of  the  joints 
of  wrought  iron  and  steel  pipe  are  not  of  so  great  consequence 
in  obtaining  a  tight  joint  as  is  ordinarily  assumed.    The  Crane 
Co.,  of  Chicago,  has  endeavored  to  show  that  the  ideas  held 
regarding  the  placing  of  too  much  importance  on  defects  in 
the  threads  of  pipe  and  fittings,  are  erroneous,  and  this  com- 
pany  has  made  some  conclusive   tests  on  this  subject.     The 
results  of  these  tests  seem   to  give  evidence   that   the  many 
small  defects  for  which  pipe  and  fittings  are  often  rejected,  are 
entirely  unimportant  in  regard  to  the  efficiency  of  the  threaded 
joints   for  making  a   tight  connection.     One   of  the  common 
causes  assigned  for  the  rejection  of  pipe  is  that  threads  are  a 
trifle  broken.     To  prove  of  how  little  consequence  this  is,   a 
piece  of  8-inch  pipe  was  threaded  for  a  distance  of  2i/i  inches. 
This  pipe  was  then  put  in  a  lathe  and  the  thread  was  muti- 
lated by  turning  three  circular  grooves,  each  3/16  of  an  inch 
wide,  on  the  surface  of  the  pipe,  thereby  cutting  away  some 
of  the  threads  entirely,  and  leaving  only  fragments  of  some 
of  the  other  threads.    The  tops  of  the  remaining  threads  were 
then  turned  off,  so  that  they   had  a  flat  surface   on  the  top 
1/32  inch  wide.     At  three  places  on  the  circumference  of  the 
tapered  thread  flat  spots  were  then  filed,  one  inch  wide  and 
two  inches  long.     Twenty-five  grooves  were  then  filed  in  the 
thread  of  the  pipe,  and  the  same  number  in  the  coupling,  all 
perpendicular  to  the   direction   of  the  thread,  and  two-thirds 
of  the  depth  of  the  thread.     When  this  deliberate  mutilation 
was  finished,  the  threads  were  cleaned,  and  were  thoroughly 
coated  with  a  cement  for  making  a  tight  joint,  in  this  case, 
"Crane"  cement.     The  joint  was  then  screwed  up  so  that  the 
lengthwise   grooves   did   not   come  opposite   each   other.     The 
outer  ends  of  the  pipe  and  the  coupling  were  then  plugged  and 
the  joint  was  tested  to  42.5   pounds  air  pressure.     The  joint 
was  found  to  be  tight,  and  the  same  result  followed  a  hydrau- 
lic pressure  test  of  1,000  pounds  per  square  inch.     This  test 
also  indicates  of  how  little  importance  it  really  is  in  taper- 
threaded  fits  if  the  taper  of  the  two  components  making  the 
joint   should   not    be    exactly   the    same.      In    fact.    In    many 
cases,   pipes    are   not   threaded  with   the   same   taper   on   the 
outside  as  the  taper  of  the  tap  used  for  threading  the  corre- 
sponding fitting  on  the   inside,  but  nevertheless,  a  steam   or 
water-tight  joint  is  effected,  by  screwing  the  component  parts 
tightly  into  one  another,  and  using  some  suitable  compound  to 
make  a  tight  joint. 

*     *     * 

A  lathe  shear  is  a  poor  anvil. 

The  squeak  of  the  dry  bearing  goes  round  the  world. 

A  crack  in  the  floor  is  a  poor  straightedge. 


THE  PROBLEM  OF  THE  SPIRAL  CONVEYOR. 


LAYING  OUT  THE  FLIGHTS. 

F.  WEBSTER. 

In  making  steel  spiral  conveyors  of  small  sizes,  the  pattern 
for  the  flights  is  laid  out  and  the  disks  are  punched  from 
sheet  metal.  Some  makers  use  the  following  method  for  lay- 
ing out  the  pattern: 

Suppose  the  conveyor  is  to  be  12  inches  outside  diameter, 
and  is  to  have  a  pitch  of  12  inches,  as  shown  in  Fig.  1,  and 
that  2-,  2%-,  and  3-inch  pipes  are  to  be  used  for  the  shafts 
of  three  sizes.  The  length  of  the  helix  on  the  outside  of 
the  shaft  in  each  case  is  found  by  the  triangle  method;  that 
is,  the  length  equals  that  of  the  hypotenuse  ad  of  a  triangle. 


Fig.  1.    Typical  Spiral  Conveyor,  showing'  Pitch,  Diameter,  etc. 

Fig.  2,  having  an  altitude  o  c  equal  to  the  pitch,  and  the  base 
c  d  equal  to  the  circumference  of  the  shaft.  Thus,  in  the  case 
of  a  2-inch  pipe  which  has  an  outside  diameter  of  2.375  inches, 
the  length  of  the  helix  on  the  pipe  equals  V12'+  (2.375  X  t)« 
=  14.13  inches,  and  this  divided  by  tt  (3.1416)  gives  414 
inches  as  the  diameter  d.  Fig.  3,  for  the  circumference  of  the 
hole  in  the  disk  for  the  flight.  For  the  2%-inch  shaft,  the 
diameter  for  the  hole  in  the.  disk  is  found  to  be  4  25/32  inches, 
and  for  the  3-inch  shaft,  it  is  5  3/16  inches.  The  outside 
diameter  D  of  the  disk  is  fouiid  by  adding  the  diameter  d  of 
the  hole  to  the  difference  between  the  diameter  T,  Fig.  1.  of 
the  conveyor,  and  the  outside  diameter  S  of  the  pipe.  For 
the  2-inch  pipe,  the  outside  diameter  D  of  the  disk  equals 
14%  Inches;  for  the  2ii.-inch  pipe,  13  29/32  inches;  and  for 
the  3-inch  pipe,  13  11/16  inches.  When  the  disks  are  punched, 
they  are  also  cut  along  a  radial  line  E,  so  that  one  end  of 
the  flight  can  be  raised  above  the  other.  From  a  comparison 
of  the  values  found  for  the  outside  diameter  of  the  disk,  it 
will  be  seen  that  the  outside  diameter  becomes  less  as  the 
size  of  the  shaft  increases,  notwithstanding  the  fact  that  the 
diameter  of  the  finished  conveyor  remains  fixed  at  12  inches. 
Hence,  the  inquiry  arises,  is  this  correct,  and  also  is  the 
method  described  above  the  correct  one  for  laying  out  the 
pattern? 

It  is  true  that  the  outside  diameter  of  the  disks  for  the 
flights  will  be  less  for  the  large  shaft  than  for  the  smaller 
ones,    but  this   method   of    laying   out   the   patterns   will   not 
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The  Triangle  Method  of  finding  the  Length  of  the  Spiral. 


give  the  correct  dimensions  for  either  the  inside  or  the  out- 
side diameters,  as  will  be  shown  by  the  following  discus- 
sion. 

In  the  first  place,  it  must  be  understood  that  the  flight  of  a 
conveyor  forms  a  warped  surface,  and  this  cannot  be  made 
directly  from  a  flat  surface  without  the  material  being  bent 
and  stretched,  or  raised,  as  It  is  called,  in  order  to  get  the 
flight  set  square  with  the  shaft  and  prevent  buckling.  The 
following  method  will  give  dimensions  more  nearly  correct 
for  the  disk  so  that  after  the  disk  has  been  raised  it  will 
approximately  fit  both  the  helix  on  the  pipe  and  the  outside 
helix  of  the  conveyor.  The  method  consists  in  constructing  a 
helix,  shown  by  the  dotted  curve  in  Figs.  1  and  4,  on  the 
flight  midway  between  the  outside  of  the  shaft  and  the  edge 
of  the  conveyor.  The  length,  a  6,  Fig.  2,  of  this  helix  is  then 
determined  by  means  of  a  right-angled  triangle  in  the  usual 
way.     The  length  a  6  of  the  hypotenuse  of  the  triangle  is  not 
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used,  however,  for  the  clrcuniferenoe  of  a  circle,  as  was  done 
III  the  first  method  explained,  but  an  entirely  different  princi- 
ple must  be  used  for  the  remainder  of  the  construction.  This 
principle  will  be  most  easily  understood  l)y  considering  a  more 
simple  example  than  that  of  a  conveyor  flight,  namely:  the 
pattern  for  the  surface  of  the  frustum  of  a  cone,  shown  In 
Fig.  5.  The  method  requires  the  use  of  a  slant  height  OC 
of  the  cone  as  a  radius,  drawing  an  arc  A  from  the  base,  and 
an  arc  B  from  the  top,  and  on  these  arcs  laying  off  lengths 
equal  to  the  circumference  of  the  base  and  the  top,  respec- 
tively. The  developed  surface  K  L  M  N  is  then  the  required 
pattern. 

Applying  the  principle  just  explained  to  the  construction 
of  the  flight  of  a  conveyor,  the  layout  may  be  made  to 
approach  the  theoretical  requirements  as  follows:  Pass  a 
plane  through  the  tangent  x  s.  Fig.  4,  to  the  middle  helix  and 
perpendicular  to  the  axis  of  the  cylinder.  The  section  formed 
will  be  an  ellipse,  as  shown  In  Fig.  6,  having  Its  long  axis 
e  f  equal  to  the  tangent  x  s.  Fig.  4,  and  Us  short  axis  g  h 
equal  to  the  diameter  //  of  the  cylinder.     The  radius  of  curva- 
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Figs-  3  and  7. 

ture  of  the  helix  at  the  point  t,  Fig.  4,  of  tangency  is  practi- 
cally the  same  as  that  of  the  flat  side  of  the  ellipse  at  the 
same  point  h.  Fig.  6.  To  develop  the  curve  on  a  plane  surface 
requires  the  use  of  the  radius  of  curvature  of  thg  helix  for 
drawing  the  arc  (in  the  case  of  the  frustum  of  a  cone  given 
above,  the  slant  height  of  the  cone  was  used  for  the  radius). 
The  length  of  the  radius  of  curvature  R,  Fig.  6,  of  a  helix 
r 

or   ellipse   equals  ,   where   r  equals   the   radius   of   the 

cos-  a 
cylinder,  and  a  is  the  angle  of  the  helix  as  shown  in  Fig.  4. 
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Pigs.  4  and  6. 

This  formula  is  derived  by  the  use  of  analytical  geometry,  and 
will  not  be  explained  here.  The  length  of  the  radius  of  curva- 
ture can  also  be  found  graphically. 

When  the  radius  of  curvature  of  the  middle  helix  Is  found 
by  using  the  formula,  draw  with  it  a  circle  U  as  shown  dotted 
in  Fig.  7.  On  this  circle  lay  off  the  length  of  the  middle 
helix,  as  taken  from  the  hypotenuse  a  6  of  the  triangle  Fig.  2, 
and  draw  lines  from  the  center  of  the  circle  through  the 
extremities  e  and  o  of  the  arc  etti  representing  the  length  of 
the  helix.  Lay  off  on  each  side  of  the  central  circle  distances 
efc  and  eh  equal  to  one-half  the  width  lo.  Fig.  4,  of  the  flight, 
and   draw   arcs   /   and    t   througli    llicni.    thus   completing   the 


pattern  hlclmjih  for  the  flight.  An  inspection  of  the  flgure 
shows  that  neither  the  diameter  of  the  hole,  nor  that  of  the 
outside  of  the  disk  Is  the  same  as  the  values  derived  by  cal- 
culation, according  to  tlie  method  first  used.  It  will  also  be 
seen  that  the  punching,  Fig.  7,  does  not  form  a  closed  ring  as 


Fig.  6.    Illustration  of  Method  using  Development  of  Cone  Surface  as 
Example  of  Method  of  finding  Radius. 

in  Fig.  3,  and  hence,  there -will  be  more  waste  material  in  this 
case  than  where  a  closed  ring  is  used  for  the  pattern,  but  the 
work  will  be  more  accurate. 

The  reason  for  the  outside  diameter  of  the  blank  being 
smaller  when  a  larger  shaft  is  used,  will  be  seen  from  a  study 
of  Figs.  4  and  6.  If  the  diameter  of  the  shaft  be  increased, 
the  helix  through  the  middle  of  the  blade  will  be  larger  In 
diameter,  and  this  will  cause  its  tangent,  x  s,  to  have  less 
slope.  The  plane  through  the  tangent  will  then  pass  more 
nearly  horizontal,  and  thus  the  ellipse  cut  from  the  cylinder 
will  more  nearly  approximate  a  circle  equal  to  the  base  of 
the  cylinder.  The  radius  of  curvature  of  the  helix  then 
becomes  shorter,  or  more  nearly  the  length  of  the  radius  of 
the  cylinder,  and  hence,  the  central  circle  in  the  layout  will 
be  less  In  diameter.  This,  in  turn,  decreases  the  outside  diam- 
eter of  the  pattern. 

*     *     • 

CAN  A  BOY  LEARN  A  TRADE  IN  A  SCHOOL  ? 

E.  R.  MARKHAM.o 

The  writer  has  read  so  many  articles  of  late  on  this  im- 
portant subject  that  he  concluded  that  a  few  ideas  from  him 
would  not  be  amiss.  The  writer  acknowledges  that  he  is 
engaged  in  school  work,  and  consequently  would  not  be  con- 
sidered as  competent  to  write  from  a  practical  man's  point 
of  view,  but  before  he  engaged  in  school  work  he  had  over 
25  years  practical  machine  shop  experience,  learned  his  trade, 
and  worked  as  machinist  and  tool-maker  for  a  number  of 
years  before  taking  charge  of  work  himself,  and  while  in 
charge  of  shops,  the  writer  was  instrumental  in  teaching  the 
machinist's  trade  to  more  than  one  hundred  young  men. 
Having  then  been  engaged  in  school  work  for  seven  years,  he 
therefore  f«els  himself  in  a  position  to  speak  with  some 
understanding  of  the  subject,  and  having  also  been  connected 
with  two  manual  training  schools,  in  both  of  which  evening 
classes  for  machinists  and  machine  operators  in  machine  shop 
work  are  carried  on,  he  has  become,  In  a  measure  at  least, 
acquainted  with  the  shortcomings  of  the  present  so-called 
apprenticeship  system. 

In  the  ordinary  manual  training  school,  as  conducted  at 
the  present  time,  it  is  not  possible  to  teach  a  boy  a  trade, 
neither  Is  this  attempted.  What  the  school  accomplishes, 
however,  must  be  considered  rather  a  surprise  to  a  fair-minded 
man.  For  instance,  a  boy  comes  Into  the  macnine  shop  an 
hour  and  a  half  every  other  day,  for  a  period  of  80  weeks, 
five  school  days  a  week,  this  making  a  total  of  300  hours, 
and  from  this  should  be  deducted  the  time  given  to  lectures 
and  Instructions  along  general  lines.  If  the  boy  spent  the 
whole  300  hours  in  the  shop,  the  time  for  getting  ready  and 
cleaning  his  machine  would  have  to  be  deducted,  and,  as  he 
comes  into  a  shop  200  times,  this  would  aggregate  a  consid- 
erable amount  to  be  deducted  from  the  300  hours.  In  a  shop 
running  10  hours  per  day,  six  days  a  week,  300  hours  would 
only  make  five  weeks.  Now,  If  the  observer  examines  the 
range,  quantity,  and  quality  of  the  work  done  by  the  average 
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pupil  in  the  time  mentioued,  he  must  acknowledge  that  con- 
siderable progress  has  been  made,  ana  he  will  be  convinced 
that  a  young  man,  under  systematic  training,  will  get  along 
many  times  faster  in  a  school  than  if  placed  in  a  shop  under 
the  conditions  which  now  ordinarily  prevail. 

As  previously  stated,  we  do  not  attempt  to  teach  trades  to 
our  pupils  in  the  trade  schools  of  to-day.  However,  we  occa- 
sionally run  across  a  boy  who,  although  intelligent,  shows  no 
special  fondness  for  academic  work,  or,  in  other  words,  book 
study;  and  such  a  boy  may  be  given  extra  time  in  the  shop 
and  permitted  to  specialize  in  the  shop.  Such  boys,  when 
they  enter  into  manufacturing  work,  and  find  employment  in 
shops,  generally  give  the  best  of  satisfaction,  ana  the  schools 
many  times  receive  word  from  manufacturers  to  send  them 
all  the  young  men  of  this  type  they  can.  It  is  apparent  that 
many  young  men  of  this  class  cannot  be  furnished,  and  it 
is  rarely  the  case  that  more  than  one  or  two  at  a  time  take 
this  extra  amount  of  shop  work. 

Instructors. 

Any  man,  in  order  to  be  able  to  successfully  teach  any  of 

the  mechanical  trades,  must  be  a  journeyman.     He  must  have 

had  a  large  all-around  experience,  and  be  able  to  explain  to  his 

pupils  the  various  classes  of  work,  as  they  present  themselves. 

He  must  have  a  general  knowledge  of  mechanics,  and  be  able 

to  give  short  lectures  on  the  manufacture  of  iron  and  steel, 

shop   methods,  and  explain  desirability  of  certain  metals  for 

certain   purposes.     He  must  understand  and  also  be   able  to 

impart  to  others,  the  most  approved  methods  of  doing  work, 

and  when  having  entered  school  work,  must  still  try  to  keep 

in  touch  with  the  advancing  achievements  of  machine  shop 

work. 

Outline  Plan  of  an  Efficient  Trade  School. 

If  trades  are  to  be  taught  in  schools,  the  mechanical  depart- 
ments must  not  be  "the  tail  of  the  dog,"  as  they  sometimes 
are,  and  "bob-tails"  at  that.  If  a  trade  is  to  be  taught,  every- 
thing should  be  so  arranged  as  to  accomplish  that  end.  The 
boy  must  be  given  sufficient  time  in  the  shop,  so  that  it  will 
be  possible  t«  give  him  the  instruction  necessary,  and  his 
studies  must  be  selected  so  that  he  studies  in  particular  those 
subjects  which  will  help  him  in  his  shop  work.  Such  sub- 
jects as  are  included  under  the  head  of  mathematics,  espe- 
cially arithmetic,  should  be  given  special  emphasis.  The 
work  in  arithmetic  should  be  made  up  of  ordinary  shop  prob- 
lems, and  the  use  of  various  formulas  entering  into  shop 
work.  The  problems  in  mechanics  should  be  of  a  character 
that  will  help  him  in  the  shop,  and  apply  to  his  every-day 
work.  The  drafting  work  should  be  of  a  kind  that  will  ren- 
der it  easy  for  him  to  read  working  drawings,  and  he  should 
be  required  to  make  drawings  of  the  various  details  which 
he  afterwards  will  be  required  to  make  in  the  shop.  In  this 
way,  his  drawing  will  not  be  a  matter  of  copying,  and  the 
result  aimed  at  will  not  be  simply  to  get  a  neat  drawing  for 
the  sake  of  getting  a  good,  or  passing,  mark.  The  drawing 
becomes  something  more  than  a  mere  task  to  be  performed. 
The  pupil  finds  himself  placing  on  paper  something  that  he 
is  to  duplicate  in  wood  or  iron,  and  the  matter  of  accuracy 
is  more  apparent  to  him,  because  if  he  makes,  a  mistake  in 
the  figures,  it  may  mean  a  great  deal  to  him  when  he  gets 
to  working  on  the  piece  in  the  shop. 

Objection  to  Trade  Schools. 
The  main  objection  to  the  establishment  of  such  courses,  as 
have  been  outlined,  in  present  schools  is  that  it  would  entirely 
disarrange  the  established  customs  and  programs  of  the 
school.  This,  however,  would  probably  not  be  a  bad  thing. 
If  a  school  is  supposed  to  teach  trades,  everything  ought  to 
be  shaped  so  as  to  give  proper  emphasis  to  the  shop  work. 
If  the  teaching  of  trades  is  attempted  in  the  manual  training 
high  school,  there  will,  of  necessity,  be  a  very  sharp  dividing 
line  between  the  college  course  and  the  trade  course.  The 
training  which  will  fit  a  boy  to  attend  a  college  or  some 
technical  school  must  of  necessity  meet  the  requirements  of 
such  an  institution,  and  very  little  time  Is  left  for  shop  work. 
Under  the  conditions  existing  in  many  schools,  however,  the 
amount  of  shop  work  given  boys  in  the  college  and  general 
courses  is  the  same,  and  the  boy  who  enters  directly  into 
practical   work,   when   graduating,   is   no   better   equipped   for 


his  work  than  the  boy  who  is  to  receive  the  education  which 
will  fit  him  for  a  more  advanced  engineering  position.  There- 
fore, if  the  time  now  spent  in  the  study  of  subjects  which 
will  not  be  of  direct  benefit  to  the  boy  who  intends  to  enter 
practical  work  directly  from  the  school,  were  spent  in  acquir- 
ing specific  trade  education,  the  boy  would  be  more  directly 

benefited. 

Commercial  Basis  of  Trade  Schools. 

The  argument  is  sometimes  advanced  that  a  school  cannot 
be  run  on  a  commercial  basis,  and  for  this  reason  a  trade 
cannot  be  taught  along  commercial  lines.  The  writer  does 
not  know  of  any  reason  why  a  trade  school  could  not  be  run 
on  a  basis  at  least  parallel  to  that  of  a  manufacturing  estab- 
lishment. The  fact  that  such  is  not  the  case  at  present  is  no 
proof  that  it  cannot  be  done.  The  difference  might  be  that 
the  boy  familiar  with  arithmetic,  as  it  should  be  taught  to  a 
boy  learning  a  trade,  would  be  given  the  proper  speeds  and 
feeds  as  a  part  of  his  trade,  rather  than  to  be  told  to  "jack 
up  the  speed  another  cone,"  or  "give  her  a  little  more  feed," 
without  being  told  what  speed  or  feed  is  right  for  that  par- 
ticular job.  In  the  shop,  of  course,  a  boy  receives  a  large 
share  of  his  instructions  from  the  older  men  working  with 
him,  but  whether  it  is  wise  or  not  depends  altogether  on 
the  man  instructing  the  boy,  and  on  how  much  he  knows,  and 
how  much  he  is  willing  to  impart  to  the  "kid." 

If  a  real  trade  school  is  established,  efficient  journeymen 
should  be  employed  about  the  shop.  These  men  should  be 
selected  for  their  ability,  character,  etc.,  and  being  directly 
under  the  instructor,  who  should  be  a  thoroughly  practical 
man,  would  work  according  to  his  directions,  so  that  the 
instruction  which  the  pupils  receive  from  observation  of  these 
men  at  work,  will  emphasize  the  instructions  given  directly 
by  the  instructor. 

Then  the  question  comes,  what  would  one  make  in  such  a 
school?  One  could  make  some  simple  line  of  machinery,  make 
all  the  jigs,  fixtures  and  other  tools  necessary  to  use  in  the 
building  of  the  machines,  and  also  some  articles  of  a  "job- 
bing" character,  in  order  that  the  pupil  might  get  an  extended 
experience.  Some  things  made  should  be  of  a  character  that 
the  shop  was  not  equipped  to  handle,  so  that  methods  had  to 
be  improvised  for  carrying  out  such  work,  making  the  pupils 
resourceful. 

It  is  no  advantage  for  a  young  man  to  learn  his  trade  in  a 
shop  where  there  is  a  machine  specially  made  and  equipped 
for  each  piece  of  work  done.  If  he  ever  gets  into  a  shop 
where  the  equipment  is  limited,  and  it  is  necessary  to  "in- 
vent" ways  and  means  for  doing  certain  work,  he  is  apt  to 
fail,  as  compared  with  one  who  has  been  taught  his  trade  in 
a  smaller  and  less  pretentious  shop.  The  shop  should  also 
have  a  regular  cost  keeping  system.  Each  boy  should  be  given 
charge  for  a  given  time,  and  should  be  expected  to  get  out 
certain  work  in  a  given  time,  and  try  to  devise  means  of  get- 
ting It  out  quicker  and  better.  The  trade  school  should,  in 
a  word,  try  to  teach  the  young  man  how  to  think  as  well 
as  how  to  icork. 

Can  a  Boy  Learn  a  Trade  in  a  School? 
In  answer  to  the  question  suggested  by  the  title  of  this 
article,  the  writer  would  answer:  Yes,  trades  can  be  success- 
fully taught  in  schools,  provided  conditions  are  made  to  suit 
the  requirements,  and  the  instructors  are  equipped  by  nature 
and  experience  with  the  qualities   necessary,   and  love   their 

work. 

*     *     « 

It  is  stated  in  the  Mechanical  World  that  Mr.  Muller,  a 
Bavarian  inventor,  has  obtained  a  patent  for  a  new  insulating 
material  which  has  a  high  specific  resistance  approaching  that 
of  gutta-percha  and  porcelain,  and  at  the  same  time  is  almost 
incombustible  in  that  it  will  even  stand  exposure  for  a  short 
time  to  electric  arc  without  burning.  The  composition  of  the 
insulating  material,  according  to  the  patent  specifications,  con- 
sists of  100  parts  of  mineral  pitch  dissolved  in  20  parts  of 
volatile  solvent,  such  for  instance  as  benzine.  From  25  to  75 
parts  of  this  solution  are  added  to  100  parts  of  finely  ground 
asbestos.  This  mixture  is  then  submitted  to  high  pressure, 
and  dried  at  a  low  temperature  in  order  that  the  solvent  may 
be  expelled. 
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FILLING  AND  PAINTING  MACHINE  TOOLS. 

II,  J.  miUDI.lSSTON." 

Almost  every  plant  has  Its  own  system  for  doing  machine 
painting.  There  are,  perhaps,  not  a  half-dozen  Arms  in  the 
city  of  Cincinnati  which  do  this  part  of  their  work  alike.  I 
have  been  in  the  employ  of  the  R.  K.  Le  Blond  Machine  Tool 
Co.  dnring  the  past  eiglit  years,  and  as  this  company  received 
the  medal  for  "finish"  at  the  Paris  Exposition,  its  system, 
which  will  be  e.\i>lained,  is  doubtless  worthy  of  consideration. 

First,  let  all  the  planing  and  drilling  be  done  on  the  casting 
liefore  It  is  turned  over  to  the  painters,  for  if,  after  the  work 
has  been  filled,  rubbed  down  and  painted,  it  is  again  handled 
in  connection  with  machining,  it  will  doubtless  be  necessary 
to  again  refill  the  work,  and  this  cannot  be  done  and  the  work 
made  to  look  as  it  did  originally.  The  casting  should  first 
be  thoroughly  cleansd,  and  all  lumps  and  rough  edges  chipped 
ofi.  All  corners  and  angles  should  be  filed  smooth  with  a 
bastard  file,  and  then  the  casting  should  be  gone  over  thor- 
oughly with  a  wire  brush,  which  will  loosen  all  sand  and  dirt. 
Next  take  an  emery  stone  and  stone  it  all  over.  After  this 
has  been  done,  wash  the  casting  with  gasoline  or  naphtha, 
using  a  piece  of  waste.  This  will  take  any  oil  out  of  the  iron 
which  may  have  accumulated  from  drilling  and  handling. 
After  the  casting  lias  been  washed  in  this  way,  it  should  be 
dusted,  using  an  ordinary  duster. 

Now,  in  every  foundry  they  make  good  and  bad  castings; 
quite  often  a  casting  has  a  blow-hole  in  it,  and  it  is  almost 
always  in  a  conspicuous  place.  The  S.  Obermayer  Co.,  of 
Cincinnati,  Ohio,  manufactures  what  it  calls  "National  iron 
filler."  This  Ingredient  can  be  used  for  filling  In  blow-holes 
which  may  be  found  in  castings.  It  should  be  mixed  with 
just  enough  water  to  give  it  the  consistency  of  putty.  It  can 
then  be  placed  in  the  blow-hole,  and  in  one-half  hour  it  will 
be  as  hard  as  iron.  After  all  the  rough  places  have  been 
made  smooth,  and  any  bad  spots  filled  as  described,  the  work 
is  given  a  coat  of  heavy  iron  filler.  Now,  there  are  many 
kinds  of  iron  filler  on  the  market,  but  the  one  which  I  have 
found  to  give  the  best  satisfaction,  is  the  filler  manufactured 


Fig.  I.     Lathe  Bed  and  Legs  Before  FiUing. 

by  the  Sherwin-Williams  Co.  This  filler  comes  in  a  paste 
form,  and  is  thinned  with  turpentine  only.  After  the  work  has 
been  given  a  priming  coat.  It  should  have  about  one  hour 
in  which  to  dry.  After  the  filler  is  dried,  the  work  is  plas- 
tered. The  plastering  is  done  altogether  with  knives.  The 
knives  are  of  two  kinds;  one  is  known  as  a  carrying  knife, 
and  the  other  as  a  plastering  knife.  The  plastering  knives 
range  from  1  to  4  inches  in  width,  while  the  carrying  knives 
are  from  5  to  7  inches  in  width.  The  iron  filler  which  is  to 
he  applied,  is  held  In  a  pan,  say  12  inches  square  by  6  inches 
deep.  The  filler  is  thinned  with  turpentine  until  it  Is  about 
like  soft  putty,  then  holding  the  carrying  knife  in  the  left 
hand,  and  the  plastering  knife  in  the  right,  the  filler  is 
applied  to  the  work  by  cutting  some  it  from  the  carrying 
knife  with  the  plastering  knife.  Hold  the  plastering  knife 
BO  as  not  to  pull  all  the  filler  off,  as  it  is  possible  to  leave 
•Address:  K.  K.  LcBlond  Mncliliie  Tool  Co.,  Clnclnnntl,  O. 


too  much  filler  on  tlie  work  or  to  take  too  much  off.  It  is 
not  well  to  attempt  to  handle  too  much  filler  on  the  knives  at 
one  time.  After  going  over  every  part  of  the  work,  brush  It 
thoroughly,  in  this  way  loosening  all  the  particles  of  loose 
or  dry  filler.  The  work  should  now  be  given  three  coats  of 
brush-filler,  each  coat  being  given  about  one-half  hour  In 
which  to  dry.  The  work  should  now  be  allowed  to  set  for 
about  five  hours;  then  it  can  be  rubbed. 

In  putting  on  the  brush-filler,  a  bristle  brush,  about  3  Inches 
wide,  is  the  best  to  use.  Care  should  be  taken  not  to  bear  too 
hard  on  the  brush,  as  brush  marks  are  very  hard  to  sand 
out.  When  the  work  Is  thoroughly  dry  and  ready  to  sand, 
go  all  over  it  with  No.  li...  emery  cloth;  then  dust  It  olt,  and 


Fig.  2.    Lathe  Bed  and  Legs  After  PlUing. 

go  over  it  again  with  No.  i/i  emery  cloth,  which  will  remove 
all  scratches.  Again  dust  the  work,  and  it  will  be  ready  for 
painting. 

There  is,  on  the  market,  what  is  called  an  "intermediate 
surfacer."  manufactured  by  the  Sherwin-Williams  Co.  A  coat 
of  this  paint  will  give  an  elegant  body  for  whatever  finish  you 
care  to  give  to  the  work.  A  paint  suitable  for  finishing'  can 
also  be  bought  from  this  same  company,  in  any  shade  desired. 
If  the  foregoing  directions  are  followed  when  painting 
machine  tools,  I  am  sure  that  the  results  will  be  satisfactory. 

*     *     * 

NOVEL  PIPE  NIPPLE  MACHINE. 

The  Crane  Co.,  Chicago.  111.,  has  developed  an  automatic 
pipe  nipple  machine  embodying  a  new  principle  in  pipe  thread- 
ing, we  believe.  The  new  principle  lies  in  the  action  of  the 
cutting  dies.  These  consist  of  four  revolving  die  heads,  set 
90  degrees  apart  around  the  pipe,  which  carry  chasers  on 
their  peripheries  and  which  revolve  with  the  plane  of  the 
chaser  heads  parallel  to  the  axis  of  the  pipe  being  cut.  As 
the  pipe  rotates,  the  rotation  of  the  die  heads  is  kept  in  step 
tvitli  the  lead  of  the  thread  being  cut,  the  action  being  essen- 
tially the  reverse  of  the  common  bobbing  process  employed  in 
making  worm-wheels.  The  chasers  thread  the  ends  of  two 
nipples  at  the  same  time.  The  cutting-off  and  chamfering 
tools  come  into  operation  after  the  thread  is  cut,  there  being 
two  threaded  portions  of  the  pipe  between  the  threading  dies 
and  the  cutting-off  tools.  It  is  obvious  that  the  dies  work- 
ing in  this  way  do  not  cut  a  truly  tapered  thread.  The 
threaded  part  instead  of  being  a  true  taper  of  %-Inch  per  foot 
included  angle,  is  an  approximation  only,  the  outlines  of  the 
threaded  parts  being  arcs  of  a  circle  having  the  radius  of 
the  cutter  heads.  This  deviation  from  the  true  shape,  how- 
ever, is  so  little  that  it  causes  no  trouble  in  practice.  The 
productive  capacity  of  this  machine  is  high;  when  working 
on  ='(i-inch  nipples  It  cuts  10  a  minute,  the  cutters  being  made 
of  high-speed  steel  and  working  at  a  speed  of  70  feet  per 
minute. 

H<        «        « 

The  outi)ut  of  the  Baldwin  Locomotive  Works  for  the  past 
year  was  2,750  locomotives,  being  an  average  of  7'^  locomo- 
tives daily,  representing  approximately  $4.5.000,000  worth  of 
business. 
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STANDARD  NOTATION  FOR  ENGINEERING 
FORMULAS. 

At  a  meeting  of  the  Civil  and  Mechanical  Engineers'  Society, 
in  Great  Britain,  January  2,  1908,  the  question  of  standard 
notation  for  engineering  formulas  was  discussed  by  several 
men  well  equipped  for  speaking  authoritatively  on  this  sub- 
ject. One  of  the  most  interesting  additions  to  the  discussion 
was  offered  by  Mr.  E.  Fiander  Etchells,  who  presented  the 
suggestions  for  a  uniform  system  of  notations  abstracted  In 
the  following.  Mr.  Etchells  called  attention  to  the  fact  that 
the  real  problem  was  deeper  than  that  simply  of  notation; 
the  real  problem  was  one  of  nomenclature.  One  of  the  rea- 
sons for  the  condition  that,  at  the  present  time,  there  are  so 
many  ways  of  writing  the  same  formula,  is  principally  due  to 
the  diversity  of  names  for  the  same  thing.  As  an  example, 
some  writers  use  S  to  represent  the  section  modulus  of  a 
beam,  S  being  the  initial  letter  of  "section,"  while  others, 
referring  to  the  same  quantity,  would  call  it  moment  of  resist- 
ance, and  would  represent  it  by  M  or  R  or  even  by  MR.  The 
first  problem,  therefore,  would  be  to  agree  on  the  nomen- 
clature for  the  most  general  engineering  and  scientific  expres- 
sions. Having  agreed  upon  this,  the  following  principles 
might  be  accepted  as  a  guide  for  the  selection  of  symbols. 
The  Initial  Letter. 

The  best  symbol  to  be  used,  would,  evidently,  be  the  initial 
letter  of  the  word  which  the  symbol  was  supposed  to  repre- 
sent, but  this  can  not,  of  course,  be  rigidly  adhered  to,  as  in 
some  cases  it  would  lead  to  confusion,  although  being  adopted 
for  avoiding  confusion.  In  particular,  established  custom 
should  not  be  disturbed  unnecessarily,  for  accepted  custom, 
as  a  rule,  represents  a  natural  evolution  of  unconscious  or 
sub-conscious  standardization.  Attention  was  called  to  the 
fact  that  it  was  not  without  reason  that  v  represented  the 
ratio  of  the  circumference  or  periphery  of  a  circle  to  its 
diameter,  for  tt  is  the  initial  letter  of  the  Greek  word  nep,<p,pos 
(periphery),  now  common  on  three  continents.  It  would 
therefore  be  entirely  out  of  place  to  try  to  alter  such  forms 
or  notations  as  are  already  standardized. 

Abolition  of  all  Double  Symbols. 

It  would  be  very  inadvisable  in  any  standard  system  of 
notation  to  use  any  double  symbols,  for  instance,  such  as  BM, 
representing  bending  movement,  or  MR,  moment  of  resistance. 
Notations  of  this  kind  give  the  impression  that  31  is  multi- 
plied by  B  or  by  R.  Where  two  letters  appear  to  be  neces- 
sary, the  second  letter  should  be  used  as  a  subscript;  thus, 
one  would  write  M^  and  Mb  ,  which  would  be  excellent  nota- 
tions for  the  moment  of  resistance  and  the  moment  of  bending. 
Self-explanatory  Subscript  Letters. 

Subscript  letters  should,  also,  wherever  possible,  be  made 
self-explanatory.  It,  for  instance,  is  not  at  all  advisable  to 
Bay: 

A;  =  area  of  concrete  in  pillar, 

43  =  area  of  steel  reinforcement, 

4j  =  equivalent  area. 
On  the  other  hand,  these  three  quantities  would  be  very  well 
represented  by  the  notations  .4c,  .4sand^E.  respectively.  Then 
there  would  be  no  need  of  constantly  referring  to  the  ex- 
planations of  the  notations,  and  the  mind  would  be  left 
free  and  unhampered  to  concentrate  Itself  on  the  real  work 
under  consideration.  Other  things  being  equal,  the  less  the 
memory  is  taxed  in  grappling  with  engineering  problems,  the 
more  it  would  be  possible  to  arrive  at  a  thorough  comprehen- 
sion of  the  problems  under  investigation. 

Superscript  Letters  or  Numbers. 

Superscript  letters  or  numbers,  used  at  the  right-hand  top 
corner  of  a  letter,  should  be  exclusively  reserved  to  represent 
powers  of  that  letter;  thus,  whenever  the  expressions  B',  B°, 
etc.,  are  used,  it  should  always  indicate  the  square  of  B,  B 
in  the  nth  power,  etc.  Whenever  secondary  notations  are 
required,  and  they  are  not  intended  to  express  powers  of  the 
principals  before  them,  they  should  be  used  as  subscript  let- 
ters, and  one  should  write  B,,  B„,   etc. 

The  Use  of  Capital  and  Small  Letters. 

Capital  and  small  letters  may  be  used  to  represent  related 
matters:   thus,  for  instance,  W  may  be  used  to  represent  the 


total  load,  while  w  would  represent  the  load  per  inch  or  per 
foot  of  span;  P  may  be  the  pressure  in  tons,  while  p  would 
be  the  pressure  in  pounds;  L  may  be  the  span  in  feet,  Z.  the 
span  in  inches;!)  may  be  the  external  diameter,  and  d.  the 
internal  diameter. 

The  Use  of  Greek  Letters. 
Greek  letters  should  be  used  very  sparingly,  and  one  very 
important  reason  for  this,  which,  on  consideration,  cannot 
be  easily  refuted,  is  because  that  important  factor  of  civiliza- 
tion, the  typewriter,  has  no  such  symbols  on  the  ordinary 
key-board.  Greek  letters,  in  general,  can  easily  be  dropped, 
with  the  exception  of  the  following: 

S  =  inclination  to  any  horizontal  plane;  or,  in  another  con- 
nection, the  angle  of  torsion;  or  temperature  in  the 
64),  or  temperature  entropy  diagram. 
0  =  inclination  to  any  vertical  plane;  or  the  entropy  of 
Clausius  definition — i.  e.,  the  heat  weight  of  Zeuner — 
i.  e.,  the  thermo-dynamic  function  of  Rankine. 
ir  =  3.141592. 

2  =  "The  sum  of  all  such  terms  as." 

T  frequently  used  for  absolute  temperature,  could  easily  be 
replaced  by  T,\ — i.  e..  temperature  absolute;  most  of 
the  other  letters  could  be  treated  in  the  same  way. 

Use  of  Initial  and  Second  Letter  where  Necessary  to 
Avoid  Confusion. 

The  initial  and  the  second  letter  of  a  word  may  be  used  to 
avoid  confusion,  the  same  as  is  done  in  chemistry,  or  in 
some  cases  the  initial  and  the  last  letter  may  be  used.  Thus, 
just  as  in  chemistry,  C  represents  one  atom  of  carbon,  and  Ca 
one  atom  of  calcium,  so  could  d  represent  the  depth  of  a 
beam,  and  rf„  or  d^  represent  the  deflection  of  the  same  beam. 
This  would  save  any  use  of  letters  not  to  be  found  on  the 
ordinary  typewriter  key-board,  such  as  a  or  5.  The  only 
alternative  is  the  use  of  the  easily  contusible  d„  d,,  d,.  etc., 
which  have  already  been  referred  to  as  undesirable  when  not 
absolutely  necessary. 

In  cases  of  notations  for  such  expressions  as  "absolute  tem- 
perature," for  instance,  one  would  use  Ta.  and  not  At.  In 
looking  in  the  index  of  a  book  for  the  expression  "absolute 
temperature"  one  would  look  under  "temperature"  and  not 
under  the  vague  heading  "absolute,"  and  in  the  same  way,  in  en- 
gineering notations  the  principal  letter  should  be  the  one  which 
expresses  the  principal  meaning.  For  the  same  reason  Sj  is 
preferable  to  Fs  as  an  expression  of  factor  of  safety,  safety 
being  the  principal  term  in  the  expression.  The  illustrations 
given  have  been  used  only  as  examples.  Perhaps  these  exam- 
ples were  not  the  best  ones,  but  the  principles  laid  down 
would  insure  clearness  and  certainty.  While  it  may  not  be 
possible  to  get  a  complete  standardization  of  engineering 
terms,  it  would  be  comparatively  easy  and  very  desirable  that 
a  much  greater  degree  of  standardization  than  existed  at  the 
present  moment,  would  be  accomplished. 

•     •     • 

A  Machixebt  data  sheet  index  is  now  ready  for  distribu- 
tion, and  copies  will  be  sent  to  all  subscribers  upon  receipt  of 
request.  The  index  is  cumulative  and  supersedes  the  one 
issued  December,  1905,  as  it  covers  all  the  data  sheets,  both 
regular  and  extra,  issued  from  September,  1898,  to  December, 
1907,  inclusive.  The  twenty-four  extra  data  sheets  issued 
October,  1907,  are  included  under  numbers  74  to  79,  inclusive. 
The  total  number,  including  the  extra  sheets.  Is  82,  or  328 
leaves,  6x9  inches.  These  fill  the  binder  supplied  by  the 
Industrial  Press,  and  the  group  will  be  designated  as  Volume 
1.     The  next  index  will  date  from  January,  1908. 

V         «         « 

Although  so  hard,  the  diamond  is  very  brittle,  so  that  a 
sharp  blow  will  often  fracture  it.  But  Sir  William  Crookes, 
who  has  devoted  much  time  during  many  years  to  the  scien- 
tific study  of  the  diamond,  has  shown  that  if  a  good  one  is 
placed  between  the  steel  jaws  of  a  hydraulic  press,  and  the 
pressure  is  applied  without  jerk  so  as  to  avoid  fracture  due 
to  brittleness,  the  jaws  may  be  made  to  meet  without  the 
slightest  injury  to  even  the  edges  of  the  diamond,  the  hard 
steel  closing  round  it  and  taking  an  impression  of  the  much 
harder  diamond  just  like  so  much  wax. — Times  Engineering 
Supplement. 
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GEAR-CUTTING  MACH1NBRY.-4. 

RALPH  E.  FLANDERS  • 

As  the  rack  cultiiig  mncluiies  we  have  just  described  (see 
the  preceding  installment  in  the  March  issue  of  Machinery) 
are  derived  in  form  from  the  milllnK  machine  with  rack- 
cutting  attachment,  so  a  machine  may  bo  made  resembling 
In  Its  movements  the  arrangement  shown  In  Fig.  65,  In  which 
the  cutter  spindle  is  mounted  on  a  shaper  ram,  which  is  fed 
forward  bodily  to  pass  the  cutter  through  the  worlt.  One  ma- 
chine in  very  common  use  built  on  this  plan  is  the  Pratt  & 
Whitney  rack-cutter.  This  firm  is  no  longer  building  this  ma- 
chine, so  we  do  not  show   a  cut   of  it  here,  though   it  is  of 


Pig.  69.    The  Gould  &  Eberhardt  Automatic  Rack-cutter, 

common  occurrence  and  familiar  to  every  one  engaged  in  the 
business.  Another  machine  of  the  same  type,  built  by  the 
R.  K.  Le  Blond  Machine  Tool  Co.,  Is  described  elsewhere  in 
this  issue  of  Machinery. 

A  third  form   in  which  the  rack-cutting  machine   is   built, 
resembles  in  its  construction  the  heavy  type  automatic  gear- 
cutter,  such  as  that  built  by  Craven  Bros.,  and  shown  in  Fig. 
37.     The  only  difference  is  in  the  substitution  of  a  longitud- 
inal   work-carrying   slide    and    indexing   mechanism,    for   the 
rotary  work  spindle  and  indexing  wheel  of  the  spur-gear  ma- 
chine.    This  likeness  may  easily  be  traced 
in  the  case  of  the  Gould  &  Eberhardt  rack- 
cutter,  shown  in  Fig.  69.     As  in  the  spur 
gear  machine,  the  spindle  is  mounted  on  a 
head  sliding  on  vertical  ways  on  the  face 
of  a  column.    This  column  may  be  adjusted 
in  and  out  on  the  bed  to  suit  the  thickness 
of  the  worlv  being  operated  on.    The  table, 
which  takes  the  place  of  the  spindle  and 
face-plate  of  the  spur-gear  machine,  slides 
on  ways  on  the  main  body  of  the  bed.     It 
will  be  noted  that  these  ways  are  of  un- 
usual   length,    supporting    the    table    well, 
even  when  it  is  moved  out  to  the  extreme 
of    its    travel    in    either    direction.      The 
change    gears    regularly    furnished    permit 
the  cutting  of  either  diametral  or  circular 
pitches.     The  table  can  be  geared  to  index 
In    either    direction.      The    work    may    be 
fastened  either  directly  to  the  table  by  T- 
Blots    provided,    or    may    be    clamped    in 
the     angle     vises     shown.       The     cutter 
spindle     is    of     chrome     nickel     steel,     strongly     gear-driven 
by    worm    and    worm-wheel    and    splined    shafts.      The    hold- 
ing  of    the   blank    in    a    vertical    position,    and    the    vertical 
travel  of  the  cutter  slide,  permit  a  rigid  support  for  the  work 
against  the  thrust  of  the  cut,  besides  causing  the  lubricant 
and  chips  to  drop  freely  out  of  the  way.     This  type  of  ma- 
chine is   convenient    for   setting,    inspecting   and   testing   the 
work.    An  improved  machine  of  this  type  is  described  in  the 
"New    Machinery    and    Tools"    department    of    this    issue    of 
Machinery. 

The  machine  built  by  .T,  E.  Rcincckcr.  of  Chemnitz-Gablenz, 


Germany,  shown  In  I'ig.  70,  like  the  preceding  one,  Is  entirely 
automatic  in  all  Its  movements,  ihougli  it  is  furnished,  if  de- 
sired, in  semi-automatic  form  In  which  the  spindle  head  after 
finishing  the  cut  returns  automatically  to  its  starting  posi- 
tion, where  it  stops;  the  dividing  is  then  done  by  hand  power 
by  the  dividing  apparatus,  after  which  the  feed  has  to  be 
started  again.  After  the  rack  la  cut  through,  a  special  arrange- 
ment returns  the  table  to  Its  starting  position.  This  is  of  great 
advantage  when  stocking  and  finishing  cuts  are  made,  as  the 
dividing  follows  the  same  direction  and  from  the  same  starting 
point. 

The  driving  difliculty  previously  mentioned  as  being  met 
with  in  the  rack-cutter,  is  overcome  in  this  machine  In  a 
novel  manner — see  the  line  drawing. 
Fig.  71.  As  there  shown,  the  cutter 
spindle  is  set  on  an  angle  with  the 
work,  and  the  forms  of  the  cutters  used 
are  made  to  suit;  that  is  to  say,  the 
formed  tools  used  in  shaping  them  are 
set  at  the  same  angle  as  that  given  to 
the  axis  of  the  cutter  spindle.  This 
arrangement  obviously  allows  the  use  of 
a  driving  gear  C  considerably  larger  in 
diameter  than  the  cutters.  The  drive 
is  from  a  vertical  shaft  D,  through  a 
bevel  pinion  to  bevel  gear  A,  driving 
pinion  B.  meshing  with  gear  C  on  spin- 
dle E.  As  here  shown,  there  are  two 
roughing  cutters  F,  and  two  finishing 
cutters  O.  Of  course  the  angularity  of 
the  spindle  necessitates  an  increase  in 
diameter  for  each  succeeding  cutter  on 
the  arbor. 

This  scheme  is  especially  interesting  to  the  writer  because 
a  similar  suggestion  occurred  to  him  at  one  time  in  conversa- 
tion with  a  designer  who  was  planning  the  construction  of  a 
rack-cutting  machine.  In  talking  the  matter  over,  however, 
the  arrangement  seemed  Inadvisable,  owing  to  the  necessity 
for  special  cutters  and  the  added  complexities  of  using  them 
in  gangs  as  here  shown.  Besides  this,  it  would  probably  be 
impossible  to  cut  cycloidal  teeth  of  absolutely  accurate  form 
by  this  method,  because  it  would  be  impossible  to  obtain 
clearance  for  the  sides  of  the  cutters  at  the  pitch  line  where. 


•  Associate  Editor  of  Machinery. 


Fig.  70.    The  Relnecker  Automatic  Rack-cutter. 

when  absolutely  correct,  the  sides  of  the  teeth  are  parallel  for 
an  Infinitesimally  small  distance.  For  involute  cutters,  also, 
it  is  obvious  that  the  angle  made  by  the  axis  of  the  spindle 
with  the  face  of  the  rack  must  not  exceed  the  number  of 
degrees  in  the  pressure  angle  (or  angle  of  the  sides  of  the 
teeth)  of  the  rack  being  cut.  Mr.  Relnecker  appears  to  have 
found  this  method  commercially  successful,  however,  and  an 
actual  trial  of  it  is  the  only  true  test  In  a  case  of  this  kind. 

Miscellaneous  Types  of  Rack  Millingr  Machines. 

The  rack-cutter  shown  in  Fig.  72,  built  by  G.  Wilkinson  & 
Son,    Kelghley,    England,    is    built    after    tlie    pliincr    pattern. 
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The  cutter  head  is  mounted  on  a  slide  on  tlie  cross  rail  on 
■which  it  travels  as  it  is  fed  through  the  work.  The  work  is 
clamped  to  the  platen  of  the  machine,  which  is  indexed  longi- 
tudinally for  the  spacing  of  the  teeth.  The  indexing  is  done 
by  hand,  though  it  is  not  released  until  the  slide  has  been 


Pig.  71.    Diagram  sho^ring  Angular  Position  griven  the  Spindle  of  the 
Beinecker  Rack-cutter  to  obtain  Large  Driving  Gear  at  C. 

returned  to  cut  a  new  tooth,  this  being  done  automatically, 
so  that  there  is  no  possibility  of  the  indexing  being  done  by 
mistake  at  the  wrong  time.  The  slow  forward  feed  and 
quick  return  of  the  cutter  slide  are  automatic. 

Another  rack-cutter  with  the  structural  fea- 
tures of  the  planer  is  shown  in  Fig.  73.  In  the 
case  of  this  machine  it  will  be  seen  that  its 
ancestors  belonged  to  the  "openside,"  instead 
of  to  the  standard  double-housing  family  of 
planers.  The  movements  are  about  the  same 
as  in  the  previous  case,  though  the  machine  has 
an  entirely  different  appearance,  and  is  built 
for  much  larger  work.  It  will  cut  racks  up  to 
1  diametral  pitch,  10  inches  width  of  face,  9C 
inches  long,  at  one  setting.  For  1  diametral 
pitch  racks,  the  machine  will  take  one  rough- 
ing and  one  finishing  cutter.  For  finer  pitches, 
cutters  are  used  in  gangs,  as  shown  in  the  en- 
graving, up  to  the  full  width  of  space  on  the 
cutter  arbor.  The  table  is  provided  with  a 
quick  return,  operated  by  power.  The  machine 
is  regularly  made  full  automatic,  but  may  be 
furnished  in  the  half  automatic  style,  if  de- 
sired. It  is  built  by  the  Walcott  &  Wood  Ma- 
chine Tool  Co.,  Jackson,  Mich. 

The  rack-cutter  shown  in  Fig.  74  is  built  by 
Armstrong,  Whitworth  &  Co.,  of  Manchester, 
England.  The  arrangement  of  the  movements 
is  somewhat  different  from  any  of  the  others 
we  have  considered.  The  cutter  spindle,  as 
may  be  seen,  is  driven  by  a  worm  and  worm- 
wheel.  The  feed  is  effected  by  the  forward 
movement  of  the  cutter  slide  on  the  ways 
it  on  the  rearward  extension  of  the  bed. 
itself    is    mounted    on    a    bracket,    which    may 


in  the  vise  when  the  full  range  of  indexing  movement  has 
been  exhausted.  The  central  vise  indexes  step  by  step,  being 
under  the  control  of  the  indexing  mechanism.  The  short  end 
vises  are  screwed  to  the  bed  and  do  not  move,  the  clamp 
screws  with  which  they  are  provided  being  loosened  while 
the  work  is  being  indexed.  These  end  vises  are  used,  in 
shifting  the  work,  to  hold  it,  while  the  central  vise  is  loosened 
and  returned  to  the  starting  point  for  a  fresh  grip.  The  par- 
ticular machine  shown  is  a  somewhat  specialized  form,  built 
for  cutting  racks  used  in  wire  fence  knitting  machinery. 

The  Molding- Generating'  Method  applied  to  Rack-cutting. 

Besides  the  formed  tool  method,  the  only  other  one  com- 
mercially applied  to  rack-cutting  is  the  molding-generating 
method.  The  only  example  of  this  is  in  the  Fellows  system 
of  gear  shaping,  which  is  applicable  to  the  cutting  of  racks 
as  well  as  to  making  spur  and  internal  gears.  The  Fellows 
gear  shaper  as  arranged  for  rack-cutting  is  shown  in  Fig.  7.5. 
This  is  a  smaller  size  machine  than  the  one  shown  in  Fig.  63, 
cutting  internal  gearing,  and  the  arrangement  of  its  parts 
is  somewhat  different.  In  principle,  however,  it  is  identi- 
cal, the  same  cutter  being  used  and  the  cutter  and  work  being 
connected  together  in  the  same  way.     The  face-plate  or  other 


Fig.  73. 

provided  for 
The  spindle 
be    adjusted 


Fig.  72.    Planer  Type  Automatic  Rack-cutter,  built  by  G.  Wilkinson  A:  Son, 

vertically  to  give  the  proper  depth  of  cut.  One  interest- 
ing feature  of  this  machine  is  the  provision  made  for 
cutting  very  long  racks  by  shifting  the  position  of  the  work 


Heavy  Automatic  Rack-cutting  Machine  of  the  Open-side  Planer  Type, 
built  by  Walcott  &  Wood. 

work-holding  device  for  spur  gearing  is  removed  from  the 
spindle,  and  in  its  stead  is  placed  a  pinion,  firmly  fixed  in  the 
tapered  hole  of  the  spindle.  A  rack-cutting  attachment  is 
clamped  to  the  machine,  consisting  of  a  guide  provided  with 
horizontal  ways  on  which  travels  a  work-holding  carriage, 
having  a  rack  in  position  to  engage  the  teeth  of  the  pinion 
clamped  in  the  spindle.  The  vertical  face  of  this  slide  forms 
a  lengthened  vise  in  which  the  work  is  held. 

The  method  of  operation  is  easily  understood.  If  the 
spindle  (and  the  pinion  connected  to  it,  which  moves  the 
work  longitudinally)  is  geared  in  the  proper  ratio  with  the 
cutter,  the  machine  may  be  started  up  with  the  cutter  at  the 
starting  point,  when  the  cutter  will  roll  on  the  work,  exactly 
as  if  it  were  a  pinion,  and  the  work  were  a  rack  with  which 
it  engaged.  Under  these  circumstances  the  shaping  action 
of  the  cutter  will  form  rack  teeth  in  the  work,  of  suitable 
shape  to  mesh  with  all  the  gears  in  the  series  to  which  the 
cutter  belongs.  The  operation  is  the  same  as  shown  in  Fig. 
S,  except  that  it  is  reversed.  Instead  of  having  the  rack  the 
cutting  tool  and  the  gear  the  work,  the  gear  is  the  cutting 
tool  engaged  in  forming  teeth  in  the  rack.  In  addition  to 
using  an  attachment  to  the  regular  machine,  as  in  this  case, 
the  Fellows  Gear  Shaper  Co.,  Springfield,  Vt.,  have  made  spe- 
cial rack-cutters  involving  this  principle,  in  which  the  work 
table  slides  on  a  long  bed,  as  in  Figs.  69  and  70.* 


*  Described  in  article  entitled  "Fellows  Rack  Shaper,"  in  the  Decem- 
licr.  liiui,  issue  of  Macijixery. 
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MACHINES   FOR  FORMING  THE  TEETH   OF  WORMS,   AND 
OF  SPIRAL  AND  HERRING-BONE  GEARS. 

Siiiiill  Koarlng.  twlstod  and  lu'irlngboue  goaring,  and  worm 
gearing,  arc  all  radically  dilTen'ut  hi  tludr  action.  The  first 
two  forms,  however,  and  the  worm  member  of  the  third,  are 
Identical  so  far  as  the  principles  governing  the  forming  of 
their  teeth  are  concerned;  so  we  will  consider  them  together 
In  this  section  of  this  scries  of  articles.  It  might  be  men- 
tioned In  connection  with  the  name  "spiral'  gearing,  that 
gears  of  this  Idnd  are  not  spiral  at  all,  but  helical.  A  spiral 
is  a  figure  contained  in  a  plane.  It  has  tile  same  shape  as  the 
ordinary  watch  or  clock  spring,  starting  from  a  central  point, 
about  which  it  circles  in  widening  curves.  A  helix  has  the 
shape  of  a  string  wound  around  a  cylinder.  The  name  "hel- 
ical" has  come  into  common  use  in  describing  springs  of  hel- 
ical shape,  and  it  ought  to  be  used  for  gears  as  well.  The 
writer  would  suggest  that  the  reader  practice  using  the  term 
"helical  gear."  Criticism  might  also  be  directed  toward  the 
term  "spiral  staircase,"  but  since  carpentry  is  out  of  our 
field,  we  will  not  spend  any  time  here  in  inaugurating  that 
reform. 

Almost  as  great  a  variety  of  methods  of  cutting  teeth  are 
possible  for  helical  as  for  spur  gears.  Commercially,  however, 
the  two  important  principles  are  the  formed  tool  and  the  mold- 
ing-generating methods.  The  templet,  odontographic  and  de- 
scribing-generating methods  of  cutting  gear  teetli  (in  each 
of  which  the  outline  is  worked  out  by  the  i)oiiit  of  a  tool,  suit- 
ably constrained)  are  most  useful  for  cutting  gears  of  large 
size,  in  which  tools  acting  on  the  formed  tool  or  molding-gen- 


are  shown  two  atlaclinuMils  lor  the  sliaiier,  working  on  differ- 
ent principles,  giving  tile  work  the  proper  motion  for  cut- 
ting helical  teeth.  Both  of  lliese  attaclinienls  were  built  by 
Gould  &  Eberhardt,  of  Newark,  N.  .1. 


Fig.  74.    Armstrong-Whitworth  Automatic  Rack-cutter. 

eiating  principle  would  be  subject  to  too  heavy  cuts.  Since 
helical  gearing  is  generally  confined  to  small  and  medium  siztd 
work,  these  processes  are  unnecessary,  being  by  nature  rather 
slow  in  action,  and  dependent  for  their  accuracy  on  the  preser- 
vation of  the  sliape  of  easily  injured  points  of  comparatively 
small  cutting  tools.  As  in  the  case  of  spur  gears,  tlie  molding- 
generating  method  is  of  comparatively  recent  introduction,  and 
is  confined  almost  wholly  to  the  production  of  teeth  of  involute 
form. 

Machines  using  Formed  Tools  in  a  Shaping-  or  Planing 
Operation. 
With  the  twisted  teeth  which  we  have  in  gears  of  the  class 
we  are  discussing,  it  is  evidently  necessary,  in  employing  shap- 
ing or  planing  operations,  to  give  a  rotary  movement  to  the 
blank  being  operated  on,  at  the  same  time  as,  and  In  the 
proper  ratio  with,  the  cutting  stroke  of  the  tool.  This  is  neces- 
sary to  compel  the  tool  to  follow  the  helix  on  which  the  teeth 
of  the  gear  or  the  worm  .ire  to  be  formed.     In  Figs.  76  and  77 


Fig.  75.    The  Fellows  Gear  Shaper,  with  Rack-cutting  Attachment. 

In  the  first  of  these,  Fig.  76,  the  work  is  mounted  between 
centers  on  a  supplementary  bed,  fastened  to  the  work  table 
of  the  shaper.  The  face-plate  by  which  the  work  is  driven 
from  the  hsad-stock  spindle  is  connected  to  that  spindle  by 
an  indexing  mechanism,  consisting  of  a  notched  plate,  with  a 
locking  bolt  for  holding  the  work  in  the  different  positions 
for  the  different  numbers  of  teeth  required.  The  head-stock 
spindle  is  connected,  by  spiral  gearing  and  a  set  of  change 
gears,  with  a  pinion  operated  by  a  rack,  which  rack  is  fastened 
to  the  shaper  ram.  It  will  be  seen  that  this  connection  with 
the  shaper  ram  will  give  a  rocking  movement  to  the  head-stock 


Fig.  76.    Helical  Planing  Attachment  for  Gould  Jt  EberhnTdt  Shapor,  in 
which  the  Lead  of  the  Helix  is  obtained  by  Change  Gears. 

spindle  and  the  work,  in  unison  with  the  stroke  of  the  tool. 
liy  selecting  suitable  change  gears,  this  rocking  movement 
may  be  made  of  any  desired  amplitude  for  a  given  length 
of  stroke,  so  that  any  lead  of  helix  or  spiral  desired  may  lie 
obtained.  Provision  is  made,  in  the  means  by  wliioh  the 
rack  is  attached  to  the  ram,  for  raising  or  lowering  tlic  \vorl< 
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table  to  the  position  required  for  different  diameters  of  work. 
The  tool  is,  of  course,  fed  downward  by  hand,  and  the  indexing 
is  done  manually  also.  On  the  floor  at  the  base  of  the  machine 
will  be  seen  a  pair  of  right-  and  left-handed  helical  gears,  sim- 
ilar to  the  one  being  operated  on :  the  two  form  a  herring- 
bone gear. 


Fig.    7Y.    Helical   Attachment  for  Gould    &.   Eberhardt   Shaper.   in   which  the 
Lead  of  the  Helix  is  obtained  by  the  Adjustment  of  a  Swiveling  Guide  Bar. 

The  second  attachment,  shown  in  Fig.  77,  employs  a  radi- 
cally different  principle  for  varying  the  amplitude  of  the  rock- 
ing movement  of  the  head-stock  spindle  for  a  given  stroke  of 
the  ram,  to  obtain  different  leads  of  helix.  The  reader,  of 
course,  understands  that  the  lead  of  the  helix  is  the  length 
of  the  cylinder  required  to  allow  a  complete  revolution  of  the 
helix.  In  this  case,  a  spur  gear  keyed  to  the  head-stock  spin- 
dle meshes  with  a  vertical  rack,  sliding  in 
a  guide  which  is  cast  Integrally  with  the 
head-stock.  This  vertical  rack  is  pivoted  to 
a  block  v<hich  slides  in  a  guide  attached  to 
a  swiveling  head,  so  that  the  guide  may  be 
adjusted  to  any  angle.  This  swiveling  head, 
in  turn,  is  attached  to  a  bar,  which  is 
fastened  to  the  ram.  and  is  guided  on  ways 
supported  by  a  framework  at  the  back  of 
the  head-stock.  It  will  thus  be  seen  that 
the  forward  and  backward  movement  of  the 
ram  will  impart  an  up  and  down  movement 
to  the  rack,  which  will,  in  turn,  give  a  rock- 
ing movement  to  the  spindle  of  the  head- 
stock,  and  the  work  which  it  drives.  The 
amplitude  of  this  rocking  can  be  increased 
or  diminished  by  setting  the  swiveling  guide 
at  a  greater  or  less  angle,  so  that  the  helices 
of  various  leads  can  be  obtained.  This  makes  the  use  of 
change  gears  unnecessary.  The  indexing  device  is  similar 
in  principle  in  the  two  arrangements. 

It  will  seem  strange  at  first  thought,  perhaps,  to  describe 
the  cutting  of  worms  in  a  lathe  as  an  example  of  the  use  of 
formed  tools  in  shaping  or  planing  operations,  but  the  opera- 
tion is  essentially  the  same  as  that  shown  in  Fig.  76.  Com- 
pare this  with  Fig.  78,  imagining  that  the  lead-screw  shown' 

e-TOOTH  GEAR  OR  WORM  BEING  CUT- 


lathe  a  screw  of  very  steep  pitch  would  be  used  to  change  the 
reciprocating  motion  of  the  tool  to  the  rocking  motion  required 
by  the  work,  while  in  the  case  of  the  shaper  the  more  natural 
rack  and  pinion  movement  is  employed.  In  the  case  of  the 
lathe,  of  course,  the  power  is  not  applied  to  the  carriage  but 
to  the  spindle.  For  that  reason  it  is  best  adapted  for  cutting 
spiral  gears  of  comparatively  small  lead,  or  "worms"  as  we 
ordinarily  call  them.  If  it  were  attempted  to  cut  45-degree 
spirals,  for  instance,  the  lead-screw  would  have  to  be  speeded 
up  so  fast,  as  compared  with  the  movement  of  the  spindle, 
that  the  driving  belt  would  be  unable  to  operate  the  machine. 
Special  lathes  have  been  built  for  cutting  steep  worm  threads, 
in  which  the  power  has  been  applied  to  the  lead-screw,  the 
spindle  being  driven  from  it  through  the  change  gears.  A 
lathe  so  arranged  would  have  as  much  difficulty  in  cutting 
fine  pitches  as  the  ordinary  lathe  does  in  cutting  coarse  ones. 

Different  methods  of  indexing  may  be  used  for  the  lathe.  It 
will  be  noticed  that  in  Fig.  78  the  face-plate  used  has  the 
same  number  of  slots  as  the  required  number  of  teeth.  After 
one  tooth  space  has  been  cut,  the  work  can  be  removed,  and 
replaced  again  between  the  centers  with  the  tail  of  the  dog 
in  another  slot.  After  this  space  has  been  completed,  the  next 
one  is  cut,  and  so  on  until  the  whole  six  are  finished.  Other 
methods  are  in  use,  such  as  slipping  of  change  gears  A  and  B 
past  each  other  a  certain  number  of  teeth,  as  determined  by 
calculation. 

Special  lathes  are  built  for  threading,  some  of  which  are 
automatic  in  their  action.  One  of  these  is  shown  in  Fig.  79. 
It  is  built  by  the  Automatic  Machine  Co.,  Bridgeport,  Conn.* 
The  size  shown  is  especially  adapted  to  cutting  worms.  It  is 
provided    with  "mechanism    for    duplicating    the    action    of    a 


D  GEARS  A.B.C  AND  0  ARE  CHOSEN 

TO  GIVE  THE  LEAD  DESIRED  FOR  THE 
SPIRAL  GEAR  OR  WORM 


machinery, y.  T. 
Fig.  78.    The  Lathe  Method  of  Planing  Helical  Teeth  in  Gears  or  Worms. 


in  the  latter  is  of  such  steep  pitch  that  it  can  be  rotated  by 
pushing  the  carriage  backward  and  forward.  Under  these 
circumstances,  if  provision  is  made  for  reciprocating  the  car- 
riage (corresponding  to  the  ram  for  the  shaper),  the  lead- 
screw  will  be  rotated  in  unison  with  it,  and  this  movement 
will  be  transmitted  through  change  gears  A,  B.  C.  and  D  to 
the  head-stock  spindle,  giving  a  rocking  movement  to  the 
work.     The   only   difference   in    the  two   cases   is  that  in   the 


Fig.  79.    Automatic  Threading  Lathe  for  Worms,  made  by  The  Automatic  Machine  Co. 

manually  operated  lathe  engaged  in  threading.  After  a  piece 
of  work  has  been  placed  between  the  centers  and  the  machine 
has  been  started,  the  work  revolves,  and  the  carriage  feeds 
forward  until  the  proper  length  thread  has  been  cut;  then  the 
tool  is  withdrawn,  and  the  carriage  returns  to  begin  again 
on  a  new  cut — and  so  on  without  attention  from  the  operator. 
The  tool  is  fed  in  a  certain  suitable  amount,  at  the  beginning 
of  each  cut,  the  amount  of  this  feed  being  automatically  dimin- 
ished to  give  a  fine  finish  for  the  final  cuts.  When  the  depth 
for  which  the  tool  has  been  set  is  reached,  the  operation  of 
the  mechanism  is  automatically  arrested.  In  cutting  multiple 
threaded  worms  in  this  machine,  multiple  tools  may  be  used, 
thus  avoiding  the  necessity  for  indexing  the  work.  As  many 
as  eight  cutting  tools  have  been  used  at  once  on  this  machine, 
giving  a  total  length  of  cutting  edge  of  8  inches. 

Machines  Using  Formed  Milling-  Cutters. 
We  have  spoken  hitherto  of  the  formed  tool  or  cutter  method 
of  shaping  the  teeth  of  gears,  as  being  one  in  which  the  tool 
accurately  reproduces  its  shape  in  the  tooth  space  it  forms. 
This  is  true  in  cutting  straight  tooth  spur  gears,  and  in  plan- 
ing the  teeth  of  spiral  gears  by  the  process  just  described.  It 
is  not  exactly  true,  however,  of  any  possible  process  of  milling 
spiral  teeth.  This  is  best  seen  in  Fig.  80.  In  the  three 
cases  here  shown,  we  have  first,  a  planer  tool;  second,  a  disk 
milling  cutter;   and  third,  an  end  milling  cutter — all  formed 
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*  See  "New  Tools  of  the   Month" 
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to  the  same  Identical  outline,  and  cutting  helical  grooves  of 
the  same  lead  and  depth  In  blanks  of  the  same  diameter.  The 
section  in  each  case  is  a  plane  one,  talten  normal  to  the  helix 
at  the  pitch  line.  (Of  course  the  true  section  to  take  would 
be  that  of  the  hellcold  normal  to  the  helicold  of  the  groove 
being  cut.  The  plane  in  wlilch  we  have  taken  the  section, 
however,  so  nearly  apiiroxinialt  s  this  helicoid  tli;it  the  error 
Is  negligible.) 


EXACT  REPRODUCTION 


APPRECIABLE  ERROR 


INFINITESIMAL  ERROR 


Fig.  SO.     Comparlaon  of  the  Accuracy  of  Form  Reproduction  Obtainable  by 
Formed  Planing  Tool,  Formed  Disk  Cutter,  and  Formed  End  Mill. 

The  planer  tool  necessarily  cuts  a  groove  of  the  same  shape 
as  Its  outline,  the  plane  of  its  outline  being  the  same  as  the 
plane  of  the  section  shown.  The  disk  milling  cutter,  however. 
Interferes  with  the  sides  of  the  groove  it  cuts.  This  interfer- 
ence takes  place  on  one  side  as  the  teeth  are  entering,  and 
■on  the  other  as  the  teeth  are  leaving.  This  results  in  a  gen- 
erating action,  which  takes  place  in  addition  to  the  simple 
forming  action,  so  that  the  tooth  cut  is  not  an  exact  duplicate 
■of  the  outline  of  the  cutter.  In  the  case  of  the  formed  end 
mill  there  is  also  an  interference  of  the  same  kind  as  with  the 
formed  disk  cutter,  but  It  is  so  slight  as  to  be  absolutely  unde- 
tectable, in  all  ordinary  cases.  We  only  know  of  its  presence 
from  theoretical  considerations. 

In  spite  of  its  imperfect  reproduction  of  the  desired  form, 
the  disk  cutter  is  the  type  generally  used  for  milling,  since 
at  may  be  so  relieved  as  to  retain  its  shape  even  after  repeated 


Fig.  81. 


Brown  Js  Sharpe  Milling  Maclilno  arranged  in  the  Usual  Manner 
for  Cutting  Spiral  Gears. 


fgrinding.  The  end  mill  type  of  formed  cutter  cannot  remove 
so  much  stock  in  a  given  time,  and  It  Is  difficult  to  make  it 
so  that  it  can  he  ground  without  changing  its  form.  The  only 
way  in  which  this  grinding  can  lie  practically  performed,  is 
by  the  use  of  some  form  of  templet  grinding  machine,*  such 

•  See  article  "Notps  on  tlic  M(imifnc(iirp  and  Up-keep  of  Milling 
•CutterB"  In  tho  i^nglnpcrlng  odillon  of  lUo  Mnrrh.  1908,  Issue  of 
.Maciiinichv. 


ii3  has  recently  been  described  in  these  columns.  The  formed 
end  mill  is  used  to  a  limited  extent,  nevertheless. 

The  simplest  way  of  using  the  milling  process  for  cutting 
liellcal  gears  or  worms,  mal<es  use  of  the  universal  milling 
machine.  With  this  machine,  the  work,  and  the  feed-screw  of 
the  table  on  which  it  is  mounted,  are  so  connected  by  means  of 
gearing  that  the  forward  feeding  gives  a  rotary  movement  to 
the  work,  producing  a  helix  of  the  required  lead.  The  mechan- 
ism is  identical  In  principle  with  that  shown  in  Fig.  78  for 
the  lathe,  and  In  Fig.  76  for  the  shaper,  the  only  difference 
being  that  In  the  milling  process  the  longitudinal  movement 
Is  a  steady  feeding  motion,  made  once  for  each  tooth  space. 
Instead  of  being  a  continuously  reciprocating  motion,  as  In 
the  previous  cases.  The  simple  indexing  devices  shown  In 
Figs.  76  and  78  are  replaced  by  the  more  elaborate  Index  plate 
and  worm-wheel  device  of  the  spiral  head. 

This  mechanism,  as  exemplified  in  the  Brown  &  Sharpe 
universal  milling  machine  with  its  spiral  head,  etc.,  is  illus- 
trated In  Fig.  81.  The  work  has  to  be  swung  at  an  angle  with 
the  cutter  to  agree  with  the  helix  angle  at  the  pitch  line,  as 
indieated.    This  is  done  by  swiveling  the  table  of  the  universal 


Fig.  82.    Cutting  Spiral  Gears  of  Helix  Angle  too  Great  to  Allo-w  the  Method 
of  Pig.  81 ;  employing  the  Brown  &  Sharpe  Vertical  Milling  Attachment. 

milling  machine  to  bring  the  work  to  the  proper  angle  with 
the  cutter.  In  most  makes  of  machines.  It  Is  inconvenient,  if 
not  impossible,  to  swivel  the  table  to  a  gi'eater  angle  than 
45  degrees.  For  greater  angles,  special  attachments  are  pro- 
vided for  swiveling  the  cutter,  leaving  the  table  in  its  normal 
position  at  right  angles  to.  the  spindle  of  the  machine.  Two 
examples  of  this  are  shown  in  Figs.  82  and  83.  The  first  case, 
Fig.  82,  shows  a  Brown  &  Sharpe  milling  machine  engaged 
In  cutting  a  spiral  gear,  using  for  the  purpose  a  vertical  mill- 
ing attachment,  which  has  been  set  to  the  required  helix  angle. 
The  change  gearing  used  for  connecting  the  spiral  head  with 
the  feed-screw  of  the  table  can  be  plainly  seen  at  the  left.  In 
Fig.  83  an  attachment  of  another  form  Is  shown,  built  by  the 
Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio.  In  this 
case  the  eutter  Is  adjustable  about  a  vertical  axis,  being  driven 
from  the  spindle  by  bevel  and  spiral  gears.  It  may  be  set  at 
any  angle  throughout  the  whole  circle,  and  cuts  on  top  of  the 
blank,  the  table  being  set  in  the  normal  position,  the  same  as 
in  Fig,  82.  The  vertical  attachment  shifted  to  a  horizontal 
position,  or  a  rack-cutting  attachment,  may  also  be  used  In 
milling  helical  gears  to  bring  the  cutter  spindle  at  right  angles 
to  the  main  spindle  of  the  machine.  By  this  means  it  is  possi- 
ble to  mill  gears  having  a  greater  helix  angle  than  45  degrees, 
without  shifting  the  table  more  than  4,')  degrees,  since  the 
table  is  set  at  the  complement  of  the  helix  angle,  thus  making 
it  possible  to  cut  even  fine  pitch  worms. 

These    various    attachments   allow    the    nillling    machine    to 
work  throughout  a  wide  range  of  angles  for  helical  gears  and 
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■worms,  the  only  limitation  being  one  similar  to  that  imposed 
on  worm  cutting  in  the  lathe,  though  the  limitation  Is  reversed. 
For  worms  or  gears  of  too  small  lead  as  compared  with  their 
diameter,  the  rotary  movement  of  the  blank  is  so  great  that 


It  was  stated  that  the  spur  gear  cutting  machine  shown  ia 
Fig.  51  Is  a  modification  of  a  universal  gear  cutting  machine 
made  by  J.  E.  Reinecker,  of  Chemnitz-Gablenz,  Germany.  In 
Fig.  85  is  shown  a  side  elevation,  and  in  Fig.  86  a  diagram 
of  the  Index  worm  connections,  of  the  universal  machine  re- 
ferred to,  as  arranged  for  cutting  helical  gears  by  the  formed 
milling  process.  The  machine  is  arranged,  like  the  Becker- 
Brainard  machine  (see  Fig.  20),  on  the  general  lines  of  the 
milling  machine,  excepting  that  the  work  spindle  Is  at  the 
top  of  the  column,  and  the  cutter  spindle  on  tne  knee. 


Fig.  83. 


Universal  Milling  Attachment  of  the  Cincinnati  Milling  Machine  Co. 
in  use  Cutting  Gears  of  Large  Helix  Angle. 


the  comparatively  slow-moving  feed-screw  is  unable  to  speed 
up  the  spiral  head  mechanism  to  get  the  required  movement, 
and  still  furnish  power  enough  for  feeding  the  work  against 
the  cutter. 

Specialized  Forms  of  Milling  Machines  for  Cutting- 
Spirals  by  the  Formed  Cutter  Method. 

The  principle  of  the  universal  milling  machine 
for  cutting  spiral  gears  and  worms  has  been  ap- 
plied to  the  design  of  various  special  machines 
for  the  same  purpose.  A  number  of  these  are 
shown  in  Figs.  S4  to  SS.  The  specialization  of 
the  machine  includes  making  the  spiral  and  in- 
dexing mechanisms  integral  parts  of  the  tool,  so 
that  they  have  a  much  greater  capacity  for 
taking  heavy  cuts  than  is  the  case  where  they 
are  merely  attachments,  as  in  the  cases 
previously  shown. 

In  the  first  case  we  show,  the  spiral  cutting 
mechanism  is  still  something  in  the  nature  of  an 
attachment,  the  machine  being  designed  for  cut- 
ting other  kinds  of  gears  as  well.  This  tool  (see 
Fig.  84)  is  the  universal  gear-cutting  machine 
made  by  Nya  Aktiebolaget  Atlas,  Stockholm, 
Sweden,  already  illustrated  in  Figs.  34  and  61. 
The  cutter  spindle  is  mounted  in  a  swiveling 
head,  which  may  be  set  at  the  required  angle 
for  the  helix  to  be  cut.  the  angular  adjustment 
thus  being  identical  with  that  in  Fig.  S3.  The 
cross  rail  with  the  cutter  is  fed  down  through 
the  work,  which  is  rotated  by  its  gearing  con- 
nections so  as  to  produce  the  helix  required.  In 
this  machine,  the  indexing  is  done  by  power, 
being  regulated  by  change  gears  as  in  the  ortho- 
dox automatic  spur  gear  cutter.  There  must,  then,  be  some 
sort  of  a  differential  gear  mechanism  combining  the  indexing 
movement  and  the  rotation  of  the  work  for  the  helix,  both 
of  which  must  be  allowed  to  operate  on  the  work  without 
interfering  with  each  other.  We  are  not  informed  as  to  the 
exact  nature  of  this  mechanism,  though  it  is  doubtless  similar 
in  nrinciple  to  that  described  for  the  following  maehins. 


Fig,  84.    Helical  Gear-cutting  Attachment  used  with  the  Atlas_  Gear-cutting 
Machine  shown  in  Fig.  34. 

The  cutter,  at  B,  is  driven  by  an  internal  gear  A  of  large 
diameter  (see  also  Fig.  51)  and  is  mounted  on  a  swivel  table 
C.  which  can  be  set  to  the  required  helix  angle.  The  form  of 
cutter  slide  shown  will  give  any  angle  up  to  30  degrees.  For 
greater  angles,  this  is  replaced  with  a  slide  which  can  be 
rotated  to  any  angle  throughout  the  whole  circle. 

The  screw  which  feeds  cutter  slide  C  along  the  knee  is 
driven  from  cone  pulley  Z>,  through  vertical  shaft  E  and  its 
gear  connections.  Cone  pulley  D  is  also  connected  with  change 
gearing  F.  which  is,  in  turn,  connected  with  the  index  worm, 
so  as  to  rotate  index  wheel  G,  and  the  work  properly  for  any 
desired  helix.  The  principle  of  this  is  the  same  as  in  the 
universal  milling  machine,  change  gears  F  acting  the  same  as 
the  change  gears  used  to  connect  the  spiral  head  with  the 
table  feed-screw  in  Fig.  81.  Now  the  worm-wheel  G  is  used 
for  indexing,  as  well  as  for  rotating  the  work  for  the  helix. 


Macli  iiierUtX.  T. 


Fig.  85.    Side  View  of  the  Reineclier  Universal  Gear-cutting  Machine,  showing  the  Geared 
Connections  between  the  Index  Worm-^vheel  and  the  Feed  of  the  Cutter  Slide- 


in  unison  with  the  feeding  of  cutter  slide  C.  The  way  in 
which  these  two  motions  are  imparted  to  G  without  Interfer- 
ing with  each  other,  may  be  understood  by  reference  to  Fig. 
86;  similar  parts  have  similar  reference  letters  in  this  engrav- 
ing and  the  preceding  one. 

At  B,  on  the  opposite  side  of  the  machine  from  that  shown 
in  Fig.  85,  are  mounted  the  change  gears  by  which  the  index- 
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liiK  Is  ncconipllshed.  These  gears  drive  bevel  gear  J.  Index 
worm  K,  iiushliiK  with  ludox  worm-wheel  G,  Is  mounted  on  a 
hollow  sleeve,  keyed  fast  to  the  bevel  gear  L.  Shaft  M  car- 
rl(s  a  hub  with  projcothiK  pivots  on  Us  right-hand  end,  on 
which  are  mounted  bevel  pinions  .V.  Shaft  M  is  driven  by 
worm-wheel  0,  connected  with  the  feed  of  the  slide  cutter 
through  change  gears  F.  Gears  J,  L  and  3V  form  a  differen- 
tial mechanism  of  the  well  known  "jack-in-the-box"  type.     The 


J\Iachinerli,K.T. 

Fig-  86.     Detail  of  the  Machine  in  Pip.  85,  showing  the  Differential  Mechanism  by  which  the  Motions 
for  Helical  Cutting  and  for  Indexing  are  combined  to  Rotate  the  Work. 

action  of  this  mechanism  is  such  that  if  shaft  M  be  at  rest, 
change  gears  at  H  may  be  operated  for  the  indexing,  transmit- 
ting the  motion  from  gear  J  to  L  through  pinions  N  as  idlers, 
thus  revolving  index  worm  K.   On  the  other  hand,  with  the  in- 
dexing mechanism  still  and  the  cutter  slide  feeding,  the  move- 
ment thus  imparted  to  shaft  M  may  be  transmitted    (by  the 
rolling  of  pinions  N  on  stationary  bevel  gear  J,  and  the  conse- 
quent rotation  of  bevel  gear  L),  to  worm  K,  and  thence  to 
worm-wheel  G  and  the  work.     It  will  thus  be  seen  that  the 
indexing,  and  the  rotation  for  the 
helical  cutting,  can  take  place  in- 
dependently   of   each    other.     But 
more  than  this,   the  two  motions 
can  be  operated  together  without 
interference.      In    fact,    either    of 
the  motions  imparted  to  shaft  M 
or  gears  at  H,  may  be  stopped  or 
reversed  independently,  and  each 
■will   have  its  proper  influence  on 
the  index  wheel  and  the  work. 

With  this  understanding  of  the 
differential  mechanism,  the  op- 
eration of  the  machine  is  easily 
comprehended.  Change  gears  H 
are  connected  through  a  one-revo- 
lution friction  trip  with  the  main 
driving  shaft.  The  cutter,  set  at 
the  proper  angle,  is  fed  forward 
through  the  work,  which  is  ro- 
tated by  change  gears  F,  shaft  M, 
and  worm  K,  at  the  proper  rate 
to  cut  the  proper  helix.  The  cut- 
ter is  then  dropped  down  to  clear 
the  work  (provision  for  this  be- 
ing made  in  the  machine),  and 
returned,  ready  to  begin  on  a 
new    tooth.     The    indexing  mecli- 

anism  is  then  tripped  by  hand,  and  the  work  is  rotated  into 
position  for  the  new  tooth,  by  change  gears  at  H,  gear  ./, 
and  worm-wheel  K.    This  is  repeated  until  the  gear  is  done. 

A  gear-hobblng  machine  made  by  Maschinenfabrik  Lorenz 
of  lOtflingen,  Baden,  Germany  (to  ])o  described  in  the  next 
Installment  of  this  series),  cuts  spiral  gears  in  a  fashion  simi- 
lar to  (he  Ileinecker  machine  just  described.  Owing  to  the 
fact  that  It  is  primarily  designed  for  hobbing,  however,  it  will 
be  described  with  other  machines  of  that  type. 


In  the  machines  hitherto  shown,  power  Is  applied  to  the 
feed-screw,  from  which  the  work  is  rotated  through  change 
gearing.  This  arrangement  Is  best  for  helices  of  great  lead. 
When  it  comes  to  milling  helical  gears  with  small  leads,  or 
w-orms.  It  is  necessary  to  use  the  lathe  principle  and  apply  the 
power  to  rotating  the  work,  the  longitudinal  feed  being  driven 
from  the  work  spindle  through  change  gearing.  We  show  two 
(xamples  of  machines  of  this  kind  in  Figs.  87  and  88. 

The  well-known  thread  milling  machine 
made  by  Pratt  &  Whitney,  Hartford,  Conn., 
is    illustrated    in    Fig.    87.      Probably    few 
mechanics    have    ever    thought   of   this    as 
being    a    gear-cutting    machine,    but    it    is 
here  shown  engaged  in  the  perfectly  legiti- 
mate work  of  cutting  a  worm,  so  that  it 
should  be  classified  with  gear-cutting  ma- 
chinery of  the  kind  described  in  this  sec- 
lion    of    the    article.     The    machine    is    so 
well   known    as   to   scarcely   need    descrip- 
tion.    The  cutter  spindle  is  mounted  in  a 
head  which  can  be  swiveled  to  any  angle, 
and  the  slide  which  carries  it  is  fed  length- 
wise along  the  bed,  the  proper  lead  being 
obtained     by     connecting     the     head-stock 
spindle  and  feed-screw  by  change  gearing. 
A  second  machine  of  this  kind  is  shown 
in  Fig.  88.     It  is  built  by  J.  E.  Reinecker, 
of  Chemnitz-Gablenz,   Germany,  and  is  in- 
tended   especially    for    milling   worms,    al- 
though it  is  well  adapted  for  small  spiral 
gears  also.     The  cutter,  driven  by  worm  gearing,  is  mounted 
in   a   heavy  swiveling  head,   which   is  fed   along  the  bed   on 
ways  at  the  rear  of  the  machine.     The  adjustment  for  diam- 
eter is  made  by  moving  the  work  table,  with  its  head-  and 
foot-stocks,  away   from   or   toward   the  cutter.     Cone  pulleys 
and    gearing   are   provided    for   varying   the    rate   of   feed   of 
the  cutter  head,  while  the  connection  between  the  feed  move- 
ment   of   the   cutter   and   the    rotation    of   the   work    is   gov- 
erned by  change  gears.     On  the  worm-wheel  which  drives  the 


Fig.  87.    The  Pratt  &  Whitney  Thread  Milling  Machine,  engaged  In  Cutting  a  Worm. 

work  spindle  will  be  seen  mounted  a  change  gear  mechan- 
ism which  is  used  for  indexing.  The  indexing  is  by  hand,  and 
the  whole  mechanism  is  carried  around  by  the  spiral  move- 
ment, so  that  a  differential  mechanism  is  unnecessary. 

Specialized  Form  Millingf  Machines  for  Herring-bone  Gears. 

A  machine  for  helical  gear  cutting,  but  i)roviiled  with  some 
special  features,  is  shown  in  Fig.  89,  This  machine  Is  used 
by  C.  E.  Wust  &  Co.,  Seebnch,  Zurich,  Switzerland,  for  cutting 
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herring-bone  gears  of  a  special  form,  in  which  it  is  unneces- 
sary to  cut  the  two  halves  separately,  in  separate  sections,  as 
is  the  usual  case.  As  may  be  seen  in  Fig.  90,  the  cuts  are 
staggered  so  that  the  teeth  on  one  side  run  into  the  spaces  on 
the  other,  in  such  a  way  as  to  permit  cutting  them  with 
rotary  cutters  without  having  one  side  interfere  with  the 
other.  The  machine  for  doing  this  is  built  on  a  very  simple 
plan,  as  may  be  seen.  It  consists  of  a  vertical  spindle  carry- 
ing the   work,  which   is   apparently   indexed   by   power.     The 


Fig.  88.     The  Reinecker  "Worm  MiUing  Machine. 

Indexing  wheel  is  connected  by  the  usual  change  gearing  with 
the  two  vertical  slides  on  which  the  cutters  are  mounted  on 
either  side.  These  cutters  work  simultaneously,  one  feeding 
downward  to  cut  the  upper  half,  while  the  other  is  feeding 
upward  to  cut  the  lower  half.  It  is  not  possible  to  say,  from 
the  information  at  hand,  whether  or  not  the  machine  is  fully 
automatic.  Probably  it  is  not.  The  most  interesting  thing 
about  the  machine  is  its  product;  the  large  gear  shown  in  the 
machine  in  Fig.  89,  and  the  pinion  shown  in  Fig.  90,  are  exam- 
ples of  two  extremes  in  the  range  of  work  for  which  the 
process  is  applicable. 

There  is  another  specialized  form  of  herring-bone  gear 
which  has  been  illustrated  in  Machinery,*  that  made  by 
Andre  Citroen  &  Co.,  202  Rue  de  Faubourg  St.  Denis,  Paris. 
The  teeth  of  these  gears,  we  are  informed,  are  shaped  by  an 


Pig.  89.     Machine  for  Cvitting  Solid  Herring-bone  Gears  by 
the  "Wust  Process. 

end  cutter  like  that  shown  in  Fig.  80,  guided  by  suitable 
mechanism  to  produce  the  continuous  "wavy"  form  of  herring- 
bone teeth  characteristic  of  these  gears.  This  process  also 
has  the  advantage  of  not  requiring  the  blank  to  be  made  in 
two  pieces.  The  same  principle  has  been  applied  by  the 
builders  to  the  cutting  of  herring-bone  bevel  gears. 

Other  manufacturers  make  use  of  the  formed  end  mill,  to  a 
limited  extent,  at  least.  The  arrangement  devised  by  Gould 
&   Eberhardt    for    milling   large    helical    gears    in    the    lathe, 

•  Se4  article  "Herring-bone  Gearing  witti  Cut  Teeth,"  In  the 
engineering  edition  of  the  April,  1903,  issue  of  Machinery. 


Fig.  90. 


A  7-tooth  Pinion.  Formed  by  the 
Wust  Process. 


recently  illustrated  in  MACHiNEnr,*  used  this  form  of  cutter, 
and  the  worms  or  spiral  gears  which  drive  the  racks  of  the 
Sellers  drive  planers,  made  by  at  least  one  of  our  prominent 
planer  builders,  are  cut  by  end  mills  in  a  specialized  milling 
machine  of  simple  design,  made  especially  for  this  purpose. 

«     *     * 

PAINTING  GALVANIZED  IRON. 

It  is  well  known  that  ordinary  paints  will  not  adhere  for 
any  length  of  time  to  galvanized  surfaces,  unless  the  surface 
has  been  exposed  to  the  weather  for  a  long  time — and  not 
always  then.  Galvanized  materials  are  usually  dipped  in  a 
non-drying  oil  for  the  purpose  of  preventing  atmospheric  cor- 
rosion, and  this  neither  combines  with  paint,  nor  permits  a 
bond  between  the  surface  and  the  paint.  Even  when  this  oil 
has  been  removed,  ordinary  paints  will  not  adhere  to  the  zinc 
surface,  and  it  is  necessary  to  prepare  the  surface  by  chang- 
ing it  to  an  oxide  of 
zinc.  Exposure  to  the 
weather  does  this 
naturally,  but  slowly. 
The  same  thing  may 
be  accomplished  in  a 
short  time  by  neutral- 
izing the  oil  by  an 
acid.  The  acid  also 
forms  a  thin  coating 
of  zinc  oxide,  to 
which  certain  paints 
adhere  very  well.  A 
very  satisfactory  wash  for  the  purpose  indicated  consists  of 
two  ounces  each  of  copper  chloride,  copper  nitrate  and  sal- 
ammoniac,  all  dissolved  in  one  gallon  of  soft  water.  After 
these  are  dissolved,  add  slowly  two  fluid  ounces  of  crude 
hydrochloric  (muriatic)  acid,  and  stir  carefully.  Do  not 
inhale  the  fumes.  Of  course,  the  solution  must  be  made  and 
kept  in  glass  or  earthenware  jars  or  bottles,  not  only  to  avoid 
corrosion  of  the  containing  vessel,  but  to  prevent  precipita. 
tion  of  the  copper  salts. 

Cover  the  surfaace  to  be  painted  with  this  solution,  using, 
preferably,  a  wide  brush.  The  black  appearance  of  the  sur- 
face which  immediately  follows  disappears  within  a  few 
hours,  and  is  replaced  by  the  gray  appearance  characteristic 
of  zinc  oxide,  the  same  as  is  seen  after  galvanized  surfaces 
have  been  exposed  to  the  weather  for  several  months.  Red 
lead,  mixed  with  raw  linseed  oil  and  turpentine,  half  and  half, 
will  adhere  very  well  to  this  surface.  This  may  be  followed 
by  coats  of  any  desired  paint.  A  preliminary  wash  of  vine- 
gar, nine  parts,  and  muriatic  acid,  one  part,  is  recommended. 
It  is  to  be  followed  by  a  priming  coat  of  Prince's  mineral 
brown,  thinned  with  turpentine.  Still  another  wash,  consist- 
ing of  nothing  but  vinegar  or  another  dilute  acetic  acid,  is 
recommended  as  giving  satisfactory  results  in  most  cases. 
This,  also,  is  to  be  followed  by  a  priming  coat  of  Prince's  min- 
eral brown,  as  above.  O.  M.  B. 

*     *     « 

A  gas  engine  of  rather  interesting  design  is  described  in  a. 
recent  issue  of  the  Engineering  Record.  In  this  design,  the 
so-called  "hit-and-miss"  type  of  valve  mechanism  has  heea 
applied  to  the  exhaust  valve,  the  gear  being  spring-retained 
in  its  unlatched  or  inoperative  position,  so  that  unless  spe- 
cially actuated,  the  valve  does  not  open  to  exhaust  on  the 
exhaust  stroke.  The  spring,  holding  the  latch  or  dog,  is 
attached  to  a  piston  in  a  miniature  cylinder,  connected  with 
one  side  of  the  main  engine  cylinder  at  such  a  point  at  the 
crank  end  that  the  engine  piston  uncovers  the  opening  at  the 
extreme  outer  stroke  only,  and  admits  the  pressure  of  the- 
exploded  gases.  The  movement  of  the  exhaust  valve  is  so- 
timed  in  relation  to  the  admission  of  pressure  to  the  mini- 
ature cylinder  that  the  latch,  which  is  forced  out  by  the 
piston  in  the  latter,  is  caught,  and  causes  the  exhaust  valve 
to  open  for  the  regular  exhaust  of  the  cylinder;  but,  if  the 
explosive  mixture  should  not  explode,  due  to  omission  of 
spark  for  speed  regulation,  then  the  miniature  piston  is  not 
actuated,  and  the  explosive  charge  is  not  exhausted  and 
wasted,  as  with  the  usual  gas  engine  construction. 

*  See  Figs.  3  and  4,  in  the  article  entitled  "Emergency  Methods  ln> 
Gear  Cutting,"  in  the  November,  1907,  issue  of  Machinery. 
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JIGS  AND  PIXTURES.-l.* 

KINAR  MOKIN.1 

Jigs  anil  llxtures  may 
be  defined  as  special 
devices  made  of  cast 
iron,  steel,  or  some- 
times of  wood,  used  In 
the  manufacture  of 
duplicate  parts  of  ma- 
chines, and  intended  to 
.     -^^^  maive      possible      Inter- 

^^k  ^  changeable    work    at    a 

^^^^^^^^^j|^^^  reduced    cost,    as    cora- 

^^^^^^^^Bfll^H^^hir  with 

'a^^^^^^^^^Hh^ft  each  machine 

^^^^^^^^^K^^^.  individually.  The 

l^^^^^^^^^QB  jigs   and   fixtures 

^[JI^^^^^K^r  purpose   of  holding 

^^c^^*^  and  properly  locating  a 

Ijiece  of  work,  while 
being  machined,  and 
are  provided  with  ne- 
cessary appliances  for 
guiding,  supporting,  setting,  and  gaging  the  tools  in  such  a 
manner  that  all  the  work  produced  in  the  same  Jig  or  fixture 
will  be  alike  in  all  respects,  even  with  the  employment  of 
more  or  less  unskilled  labor.  When  using  the  expression 
"alike,"  it  implies,  of  course,  simply  that  the  pieces  will  be 
near  enough  alike  for  the  purposes  for  which  the  work  being 
machined  is  intended.  Thus,  for  certain  classes  of  work, 
wider  limits  of  variation  will  be  permissible  without  affect- 
ing the  proper  use  of  the  piece  being  machined,  while  in  other 
cases,  the  limits  of  variation  will  be  so  small  as  to  make  the 
expression  "perfectly  alike"  literally  true. 

Object  of  Jigs  and  Fixtures. 

The  main  object  of  using  jigs  and  fixtures  Is,  of  course,  the 
reduction  of  the  cost  of  machines  or  machine  details  being 
built  or  made  In  great  number.  This  reduction  of  cost  is 
obtained  in  consequence  of  the  increased  rapidity  by  which 
the  machines  may  be  built,  and  on  account  of  the  employment 
of  cheaper  labor,  which  is  possible  when  using  tools  for  in- 
terchangeable manufacturing.  Another  purpose,  however,  not 
less  important,  is  the  accuracy  with  which  the  work  can  be 
produced,  making  It  possible  to  assemble  the  pieces  produced 
in  jigs  without  any  great  amount  of  work  in  the  assembling 
department,  thus  also  effecting  a  great  saving  in  this  respect. 

The  use  of  jigs  and  fixtures  practically  does  away  with  the 
fitting,  as  this  expression  was  understood  in  the  old-time  shop; 
it  eliminates  cut-and-try  methods,  and  does  away  with  the 
so-called  patch  work  in  the  production  of  machinery.  It 
makes  it  possible  to  have  all  the  machines  turned  out  in  the 
shop  according  to  the  drawings,  a  thing  which  is  rather  diffi- 
cult to  accomplish  if  each  individual  machine  in  a  large  lot 
is  built  without  reference  to  the  other  machines  in  the  same 
lot. 

The  interchangeabillty  obtained  by  the  use  of  jigs  and  fix- 
tures, makes  it  also  an  easy  matter  to  quickly  replace  broken 
or  worn-out  parts  without  great  additional  cost  and  trouble. 
When  machines  are  built  on  the  individual  plan,  it  is  neces- 
sary to  send  somebody  from  the  shop  where  the  machine  was 
built  to  the  place  where  It  is  installed,  In  order  to  fit  the  part 
replacing  the  broken  or  worn-out  piece.  In  place,  and  this 
would,  in  a  great  many  cases,  involve  considerable  extra  ex- 
pense, not  to  mention  the  delay  and  the  difficulties  occasioned 
thereby. 


•  The  following  articles  on  the  subject  of  jlca  nnd  llxtures  have 
previously  lieen  published  In  Machinkry  :  Milling  Fixtures.  November 
and  Decemhei-.  lOO.'i,  Januarv  and  February,  1906  ;  Drill  .Ilgs,  November 
and  December.  !!)()(!,  .Tanuafv,   1007. 

'.Address:  No.  s:)H  W.  Sixth  St.,  I'lalnneld,  N.  .T. 

JElnar  Nathanael  Morln  was  born  In  Noirbaikes  County,  Dalarne, 
.Sweden,  1N8:t.  Aft<'r  having  finished  his  hlRh-school  education  he 
went  to  the  Technical  College  of  lioras,  Sweden,  where  he  eradunted 
from  the  depnrtrnent  of  mechanical  enijlneeiinK  In  lOOli.  He  served 
■  an  apprendceship  In  the  mechanical  de])arlincnt  of  the  Domnarfvets 
li-on   &  .Slei'l    Works,   Sweden,  and   In    the  splint;  of  l!10:i,  came  to  the 

I'nlted  Slates  where  be  nbliiliied  cnii)loy nl   wllli  the  Trait  &  Whitney 

Co.,  Hartford,  Conn.,  afterwards  beuiK  assigned  lo  the  I'ond  Machine 
Tool  Co.,  I'lalnfleld,  N,  .1.,  branch  of  the  Nlles-IiemenI  I'ond  Co., 
which  controls  both  conciMns.  He  has  worked  as  a  machinist,  tool- 
Miaker,  tool  and  Jlr  designer,  and  at  present  Is  head  tool  and  JlK 
dislgner  of  the  Tond  Machine  Tool  Co. 


As  previously  mentioned,  jigs  and  fixtures  permit  the  em- 
ployment of  practically  unskilled  labor.  There  are  a  great 
many  operations  in  the  building  of  a  machine,  which.  If  each 
machine  were  built  individually,  without  the  use  of  special 
tools,  would  require  the  work  of  expert  machinists  and  tool- 
makers.  Special  tools.  In  the  form  of  jigs  and  fixtures,  per- 
mit equally  good,  or,  in  some  cases,  even  better  results  to  be 
obtained  by  a  much  cheaiier  class  of  labor,  provided  the  jigs 
and  fixtures  are  properly  designed  and  correctly  made. 
Another  possibility  for  saving,  particularly  In  the  case  of 
drill  and  boring  jigs,  provided  with  guide  bushings  In  the 
same  plane,  is  met  with  in  the  fact  that  such  jigs  are  par- 
ticularly adapted  to  be  used  in  multiple-spindle  drills,  thereby 
still  taore  increasing  the  rapidity  with  which  the  work  may 
be  produced,  and  at  the  same  time  making  the  machine  ex- 
tremely productive,  so  as  to  reduce  the  shop  cost  of  this 
machine  to  a  minimum.  In  shops  where  a  great  amount  of 
duplicate  parts  are  made,  containing  a  number  of  drilled 
holes,  multiple  spindle  drills,  of  complicated  design,  which 
may  oe  rather  expensive  as  regards  first  cost,  are  really 
cheaper,  by   far,  than   ordinary  simple  drill  presses. 

Another  point  of  advantage  which  has  been  gained  by  the 
use  of  jigs  and  fixtures,  and  which  should  not  be  lost  sight 
of  in  the  enumeration  of  the  points  in  favor  of  building  ma- 
chinery by  the  use  of  special  tools,  is  that  the  details  of  a 
machine  that  has  been  provided  with  a  complete  equipment  of 
accurate  and  durable  jigs  and  fixtures,  can  all  be  finished 
simultaneously  In  different  departments  of  a  large  factory, 
v,rithout  inconvenience,  thus  making  it  possible  to  assemble 
the  machine  at  once  after  receiving  the  parts  from  the  differ- 
ent departments;  and  there  is  no  need  of  waiting  for  the 
completion  of  one  part  into  which  another  is  required  to  fit, 
before  making  this  latter  part.  This  gain  in  time  means  a 
great  deal  to  a  manufacturing  concern  in  cases  where  the 
orders  are  coming  in  with  great  rapidity,  so  as  to  require 
the  utmost  speed  in  production.  This  rapidity  was  entirely 
impossible  under  the  old-time  system  of  machinery  building, 
when  each  part  had  to  be  made  in  the  order  in  which  it  went 
on  the  finished  machine  and  each  consecutive  part  had  to  be 
lined  up  with  each  one  of  the  previously  made  and  assembled 
details.  Brackets,  bearings,  etc.,  had  to  be  drilled  in  place, 
often  with  ratchet  drills,  which  of  course,  was  a  slow  and 
always  inconvenient  operation. 

Difference  between  Jigs  and  Fixtures. 

To  exactly  define  the  word  "jig,"  as  considered  apart  from 
the  word  "fixture,"  is  rather  difficult,  as  the  difference  between 
a  jig  and  a  fixture  Is  oftentimes  not  very  easy  to  decide.  The 
word  jig  is  frequently,  although  incorrectly,  applied  to  any 
kind  of  a  work-holding  appliance  used  in  the  building  of  ma- 
chinery, the  same  as,  in  some  shops,  the  word  fixture  Is 
applied  to  all  kinds  of  special  tools.  As  a  general  rule,  how- 
ever, we  can  say  that  a  jig  is  a  special  tool,  which,  while  It 
holds  the  work,  or  is  held'  on  the  work,  at  the  same  time  also 
contains  guides  for  the  respective  tools  to  be  used,  while  a 
fixture  is  only  holding  the  work,  while  the  cutting  tools  are 
performing  the  operation  on  the  piece,  without  containing 
any  special  arrangements  for  guiding  these  tools.  The  fix- 
ture, therefore,  must,  itself,  be  securely  held  or  fixed  to  the 
machine  on  which  the  operation  is  performed,  hence  the  name. 
A  fixture,  however,  may  sometimes  be  provided  with  a  num- 
ber of  gages  and  stops,  although  it  does  not  contain  any  spe- 
cial devices  for  the  guiding  of  the  tools. 

The  definitions  given,  in  a  general  way,  would  therefore 
define  jigs  as  special  tools  used  particularly  in  drilling  and 
boring  operations,  while  fixtures,  in  particular,  would  be  those 
special  tools  used  on  millinc  machines,  and  in  some  cases,  on 
planers,  shapers,  and  slotting  machines.  Special  tools  used 
on  the  lathe  may  be  either  of  the  nature  of  jigs  or  fixtures, 
and  sometimes  the  special  tool  Is  actually  a  combination  of 
both,  in  which  case  the  expression  drilling  fixture,  boring 
fixture,  etc..  Is  In  place. 

Fundamental  Principles  of  Jig  Design. 

Before  entering  upon  a  discussion  of  the  minor  details  of 
the  design  of  jigs  and  fixtures,  we  will  briefiy  outline  the 
fundamental  principles  of  jig  and  fixture  design.  Whenever 
a  special  tool  Is  made  up  for  a  component  part  of  the  ma- 
chine, It  Is  almost  always  required  that  a  corresponding  Jig 


518 


MACHINERY. 


April,  190S. 


Is  made  up  for  the  place  on  the  machine,  or  other  part, 
where  the  first-mentioned  detail  is  placed.  It  is,  of  course, 
absolutely  necessary  that  these  two  jigs  be  perfectly  alike, 
as  to  the  location  of  guides  and  gage  points.  In  order  to  get 
the  holes  and  guides  in  the  two  jigs  in  perfect  alignment,  it 
is  advisable,  and  almost  always  attended  with  less  cost,  and 
with  a  gain  in  time,  to  transfer  the  holes  or  the  gage  points 
from  the  first  jig  made,  to  the  other.  In  many  instances,  it  is 
possible  to  use  the  same  jig  for  both  parts.  Instances  where 
the  one  or  the  other  of  these  principles  is  applicable  will  be 
shown  later  in  the  detailed  descriptions  of  drill  and  boring 
jigs.  There  are  also  cases  where  it  is  not  advisable  to  make 
up  two  jigs,  one  for  each  of  the  two  parts,  which  are  to  fit 
together.  It  may  be  that  it  is  impossible  to  properly  locate 
the  jig  on  one  of  the  parts  to  be  drilled,  or  it  may  be  that 
if  the  jig  were  made,  it  would  be  so  complicated  that  it  would 
not  be  economical.  Under  such  conditions  the  component 
part,  itself,  may  be  used  as  a  jig.  and  the  respective  holes  or 
slots  in  this  part  used  as  guides  tor  .the  tools  when  machin- 
ing the  machine  detail  into  which  it  fits.  Guide  bushings  for 
the  drills  and  boring  bars  may  then  be  placed  in  the  holes 
in  the  component  part  itself.  In  many  cases,  drilling  and 
boring  operations  are  also  being  done,  to  great  aavantage,  by 
using  the  brackets  and  bearings  already  assembled  and  fast- 
ened onto  the  machine  body  as  guides. 

One  of  the  most  important  questions  to  be  decided  before 
making  a  jig  is  to  what  extent  it  is  permissible  to  expend 
money  on  a  special  tool  for  the  operation  required.  In  many 
cases,  it  is  possible  to  get  a  highly  eiBcient  tool  by  making 
it  more  complicated  and  more  expensive,  'whereas  a  less  effi- 
cient tool  may  be  produced  at  very  small  expense.  To  decide 
which  of  these  two  types  of  jigs  and  fixtures  should  be  de- 
signed in  each  individual  case  depends  entirely  on  the  cir- 
cumstances. In  any  well  managed  shop  there  should  be  a 
careful  comparison  of  the  present  cost  of  carrying  out  a  cer- 
tain operation,  the  expected  cost  of  carrying  out  the  same 
operation  with  an  efficient  tool,  and  the  cost  of  building  that 
tool  itself.  Unless  this  is  done,  it  is  likely  that  the  shop  is 
burdened  with  a  great  amount  of  special  tools  and  fixtures 
which,  while  they  may  be  very  -useful  for  the  production  'of 
the  parts  for  which  they  are  intended,  actually  involve  a  loss. 
It  is  readily  seen  how  foolish  it  is  to  make  up  an  expensive 
jig  and  fixture  for  a  machine  or  a  part  of  a  machine,  that 
would  only  have  to  be  duplicated  a  few  times.  In  some  cases, 
of  course,  there  may  be  a  gain  in  using  special  devices  in 
order  to  get  extremely  good  and  accurate  results. 

Regarding  the  design  of  the  jig,  the  most  important  require- 
ments are  that  good  facilities  are  provided  for  locating  the 
work,  and  that  the  piece  to  be  machined  may  be  easily  in- 
serted and  quickly  taken  out  of  the  jig,  so  that  no  unneces- 
sary time  is  wasted  in  placing  the  work  in  position  on  the 
machine  performing  the  work.  In  some  cases,  a  longer  time 
is  required  for  locating  and  binding  the  piece  to  be  worked 
upon,  in  place,  than  is  required  for  the  actual  machine  opera- 
tion- itself.  In  all  such  cases  the  machine  performing  the 
work  is  actually  idle  the  greater  part  of  the  time,  and,  added 
to  the  loss  of  the  operator's  time,  is  the  increased  expense 
for  shop  cost,  incurred  by  such  a  condition.  For  this  reason, 
the  question  of  locating  and  binding  the  work  in  place  quickly, 
and  at  the  same  time  accurately,  should  be  carefully  studied 
by  the  designer  before  any  attempt  to  design  the  tool  is 
made.  In  choosing  the  locating  surface  or  points  of  the 
piece  or  part,  consideration  must  be  given  to  the  facilities  of 
locating  the  corresponding  part  of  the  machine  in  a  similar 
manner.  It  is,  of  course,  highly  important  that  this  be  done, 
as  otherwise,  although  the  jigs  may  be  alike,  as  far  as  their 
guiding  appliances  are  concerned,  there  may  be  no  facility 
for  locating  the  corresponding  part  in  the  same  manner  as 
the  one  already  drilled,  and  while  the  holes  drilled  thus  may 
coincide,  other  surfaces  ajso  required  to  coincide  may  be 
considerably  out  of  line.  For  this  reason,  one  of  the  main 
principles  of  location  is  that  two  component  parts  of  the 
machine  should  be  located  from  corresponding  points  and 
surfaces. 

If  possible,  special  arrangements  should  be  made  in  the 
design  of  the  jig  so  that  it  is  impossible  to  insert  the  piece 
in  any  but  the  correct  way.     MistaKes  are  often  made  on  this 


account  in  shops  where  a  great  deal  of  cheap  help  is  used, 
pieces  being  placed  in  jigs  upside  down,  or  in  some  way  other 
than  the  correct  one,  and  work  that  has  been  previously  ma- 
chined and  a  great  deal  of  time  spent  on,  is  entirely  spoiled. 
Therefore,  whenever  possible,  a  jig  should  be  made  "fool- 
proof." 

When  the  work  to  be  machined  varies  in  shape  and  size, 
as  for  instance  in  the  case  of  rough  castings,  it  is  necessary 
to  have  at  least  some  of  the  locating  points  adjustable,  and 
placed  so  that  they  can  be  easily  reached  for  adjustment,  but, 
at  the  same  time,  so  fastened  that  they  are,  to  a  certain  ex- 
tent, positive.  In  the  following  installments  different  kinds 
of  adjustable  locating  points  will  be  described  in  detail.  The 
strapping  or  clamping  arrangements  should  be  as  simple  as 
possible,  without  sacrificing  effectiveness,  and  the  strength 
of  the  clamps  should  be  such  as  to  not  only  hold  the  piece 
firmly  in  place,  but  to  take  the  strain  of  the  cutting  tools 
also  without  springing  or  "giving." 

When  designing  the  jig,  the  direction  in  which  the  strain 
of  the  tools  or  cutters  act  upon  the  work  should  always  be 
considered,  and  the  clamps  so  placed  that  they  will  have  the 
highest  degree  of  strength  to  resist  the  pressure  of  the  cut. 

A  cardinal  principle  in  the  application  of  clamps  to  a  jig 
or  fixture  is  that  they  should  be  convenient  for  the  operator, 
quickly  operated,  and  when  detached  from  the  work  still 
connected  with  the  jig  or  fixture  itself,  -so  as  to  prevent  the 
operator  from  losing  them,  or,  at  least,  from  losing  time 
hunting  for  them.  Many  a  time,  looking  for  lost  straps, 
clamps,  screws,  etc.,  causes  more  delay  in  shops  than  the 
extra  cost  sometimes  incurred  in  designing  a  jig  or  fixture 
somewhat  more  complicated,  iu  order  to  make  the  binding 
arrangement  an  integral  part  of  the  fixture  itself.  Great  com- 
plication in  the  clamping  arrangements,  however,  is  not 
advisable.  Usually  clamping  arrangements  of  this  kind  work 
very  well  when  the  fixture  is  new,  but  as  the  various  parts 
become  worn,  complicated  arrangements  are  more  liable  to 
get  out  of  order  and  the  extra  cost  incurred  in  repairing  often 
outweighs  the  temporary  gain  in  quickness  of  operation. 

Some  of  the  principles  mentioned  may  seem  contradictory, 
and  in  fact,  they  are.  There  is,  therefore,  all  the  more  reason 
to  refer  to  the  fact  that  the  judgment  of  the  designer  is,  in 
every  case,  the  most  important  point  in  the  design  of  jigs  and 
fixtures.  Definite  rules  for  all  cases  could  not  be  given.  Gen- 
eral principles  can  be  studied,  but  the  efliciency  of  the  indi- 
vidual tool  will  depend  entirely  upon  the  judgment  of  the 
tool  designer  in  applying  the  general  principles  of  tool  de- 
sign to  the  case  in  hand. 

When  designing  the  jig  or  fixture,  the  locating  and  bearing 
points  for  the  work,  and  the  location  of  the  clamps  must 
also  be  so  selected  that  there  is  as  little  liability  as  possible 
of  springing  the  piece  or  jig,  or  both,  out  of  shape,  when 
applying  the  clamps.  Either  the  one  or  the  other  part  being 
sprung,  will,  of  course,  cause  incorrect  results  when  the  piece 
is  taken  out  of  the  jig,  as  it  will  then  spring  back  into  its 
natural  position,  and  its  surfaces  will  be  out  of  alignment 
with  the  holes  drilled  or  the  faces  milled.  The  clamps  or 
straps  should,  therefore,  in  as  far  as  it  is  possible,  be  so 
placed  that  they  are  exactly  opposite  some  bearing  point  or 
surface  on  the  work. 

The  designer  must  use  his  judgment  in  regard  to  the 
amount  of  metal  put  into  the  jig  or  fixture.  It  is  desirable 
to  make  these  tools  as  light  as  possible  in  order  that  they 
may  be  easily  handled,  be  of  smaller  size,  and  cost  less  in 
regard  to  the  amount  of  material  used  for  their  making,  but, 
at  the  same  time,  it  is  poor  economy  to  sacrifice  anything 
of  the  rigidity  and  stiffness  of  the  tool,  as  this  is  one  of  the 
main  considerations  for  eflicient  results.  On  large-sized  jigs 
and  fixtures,  it  is  possible  to  core  out  the  metal  in  a  number 
of  places,  without  decreasing,  in  the  least,  the  strength  of  the 
jig  itself.  The  corners  of  jigs  and  fixtures  shoula  always  be 
well  rounded,  and  all  burrs  and  sharp  edges  filed  off,  so  as  to 
make  them  convenient  and  pleasant  for  handling.  Smaller 
jigs  should  also  be  made  with  handles  in  proper  places,  so  - 
that  they  may  be  held  in  position  while  working,  if  it  be  a 
drilling  jig,  and  also  for  convenience  in  moving  the  jig  about. 
Boring  jigs  and  drill  jigs  should  always  be  provided  with 
feet  on  all  sides  which  are  opposite  the  holes  for  the  bushings. 
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or  otlu'i-  iiiuviHioiis  loi'  giililing  the  tools,  tio  thai  tliu  jig  can 
be  plac'til  square  on  the  table  of  the  machine.  These  feet 
also  greatly  facilitate  the  making  of  the  jig,  making  it  much 
easier  to  lay  out  and  plane  the  illffcrenl  llnlshcil  surfaces. 
On  the  skies  of  the  jig,  where  no  feet  are  required,  if  the 
body  is  nnule  from  a  casting,  it  is  of  advantage  to  have  small 
lugs,  projrcling  oul,  for  bearing  surfaces  when  laying  out 
and  i)laniug.  While  jigs  are  most  commonly  provided  with 
four  feet  on  each  side,  in  some  cases  it  is  sufDclent  to  pro- 
vide the  tool  with  only  three  feet,  but  care  should  be  taken 
In  either  case  that  all  bushings  and  places  wnere  pressure 
will  be  applied  to  the  tool  are  placed  inside  of  the  geometrical. 
figure  olitained  by  connecting,  by  lines,  the  points  of  location 
for  the  feet. 

While  it  may  seem  that  three  feet  are  preferable  to  use,  be- 
cause the  jig  will  tlicn  always  obtain  a  bearing  on  all  the 
three  feet,  which  it  would  not  with  four  feet,  if  the  table  of 
the  machine  were  not  absolutely  plane,  it  is  not  quite  safe  to 
use  the  smaller  number  of  supports,  because  a  chip  or  some 
other  object  is  liable  to  come  under  one  foot,  and  throw  the 


.Irilka  hole  in  the  jig,  near  the  locating  seat,  will  enable  a 
view  of  same,  so  that  the  operator  may  either  see  that  the 
work  rests  upon  the  locating  point,  or,  if  the  work  be  very 
particular,  so  that  he  can  get  a  feeler  or  thickness  gage  be- 
tween tlie  work  and  the  locating  surface,  to  make  sure  that 
he  has  got  the  work  in  its  correct  position.  Another  point 
that  should  not  be  overlooked  is  that  jigs  and  fixtures  should 
be  designed  with  a  view  to  making  (hem  easily  cleaned  from 
the  chips,  and  i)rovision  should  also  te  made  so  that  the  chips, 
as  far  as  possible,  may  fall  out  of  the  jig  and  not  accumulate 
on  or  about  tlie  locating  points,  where  they  are  liable  to  throw 
the  work  out  of  its  correct  position,  and  consequently  spoil 
the  piece. 

The  principles  so  i'ar  referred  to  have  all  been  in  relation 
lo  the  holding  of  the  work  in  the  jig,  and  the  general  design 
of  the  jig  for  producing  accurate  work.  Provisions,  however, 
should  also  be  made  for  clamping  the  jig  or  fixture  to  the 
table  of  the  machine,  in  cases  where  it  is  necessary  to  have 
the  tool  fixed  while  in  operation.  Small  drilling  jigs,  for  in- 
stance,  are   not   clamped   to   the   table,   but   boring  jigs,   and 
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Fig.  1,    Typical  Open  Drill  Jig  for  Gear  Guard. 


Fig.  2.     Open  Drill  Jig.  showing  Commonly  Used  Design. 


Fig.  3.    Closed  Drill  Jig,  showing  Leaf  Opened. 

jig  and  the  piece  out  of  line,  without  this  being  noticed  by 
the  operator.  If  the  same  thing  happens  to  a  jig  with  four 
feet,  it  will  rock,  and  invariably  cause  the  operator  to  notice 
the  defect.  If  the  table  is  out  of  true,  this  defect,  too,  will 
be  noticed  for  the  same  reasons. 

One  mistake,  quile  frequently  made,  is  giving  too  little 
clearance  between  the  piece  to  be  machined  and  the  walls  or 
sides  of  the  jig  used  for  it.  Plenty  of  clearance  should  always 
be  allowed,  particularly  when  rough  castings  are  being  drilled 
or  machined  in  the  jigs;  besides,  those  surfaces  in  the  jig 
which  do  not  actually  bear  upon  the  work,  are  likely  to  be 
made  up  with  some  slight  variation  from  the  dimensions  on 
tlie  drawing,  particularly  in  a  cast  iron  jig,  and  allowance 
ought  to  be  made  for  such  differences  as  well. 

In  regard  to  the  locating  points,  it  ought  to  be  remarked 
that,  in  all  instances,  these  should  be  visible  to  the  operator 
when  placing  the  work  in  position,  so  that  he  may  be  enabled 
lo  see  that  the  work  really  la  in  its  right  place.  At  times  the 
construction  of  the  |)iece  to  be  worked  upon  may  prevent  a 
full  view  of  (ho  locating  points.     In  such  a  case  a  cored  or 


Fig.  4.    Combination  DriU  and  Boring  Jig. 

milling  and  planing  fixtures  invariably  have  to  be  firmly 
secured  to  the  machine  on  which  they  are  employed.  Usually 
plain  lugs,  projecting  out  in  the  same  plane  as  the  bottom 
of  the  jig.  or  lugs  with  a  slot  in  them  to  fit  the  body  of 
T-boIts,  are  the  common  means  for  clamping  fixtures  to  the 
table.  For  boring  jigs,  it  is  unnecessary  to  provide  mors*  than 
three  such  clamping  points,  as  a  greater  number  is  likely  to 
cause  some  springing  action  In  the  fixture.  Some  springing 
effect  is  almost  unavoidable,  no  matter  how  strong  and  heavy 
the  jig  is,  but,  by  properly  applying  the  clamps,  it  is  possible 
(o  limit  this  springing  to  so  small  a  limit  as  to  permit  it  to 
be  commercially  disregarded. 

Wlien  jigs  are  made,  before  they  are  used,  they  should 
always  be  tested  so  as  to  make  sure  that  the  guiding  provi- 
sions are  placed  in  the  right  relation  to  the  locating  points 
iind  ill  i)roper  relation  to  each  other. 

Summary  of  Principles  ol'  Jig  Design. 

Summarizing  the  principles  referred  to  In  the  previous  dis- 
cussion, we  may  state  the  following  rules  as  being  the  main 
points  to  be  considered  in  the  designing  of  jl.gs  and  fixtures. 
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1.  Before  planning  the  design  of  a  tool,  compare  the  cost 
of  production  of  the  work  with  present  tools,  with  the  ex- 
pected cost  of  production,  using  the  tool  to  be  made,  and  see 
that  the  cost  of  building  is  not  in  excess  of  expected  gain. 

2.  Before  laying  out  the  jig  or  fixture,  settle  upon  the 
locating  points  and  outline  a  clamping  arrangement. 

3.  Make  all  clamping  and  binding  provisions  as  quick 
acting  as  possible. 

4.  In  selecting  locating  points,  see  that  two  component 
parts  of  a  machine  can  be  located  from  corresponding  points 
and  surfaces. 

5.  Make  the  jig  "fool-proof,"  that  Is,  arrange  it  so  that  the 
work  cannot  be  inserted  except  in  the  correct  way. 

6.  For  rough  castings,  make  some  of  the  locating  points 
adjustable. 

7.  Locate  clamps  so  that  they  will  be  in  the  best  position 
to  resist  the  pressure  of  the  cutting  tool,  when  at  work. 

8.  Make,  if  possible,  all  clamps  integral  parts  of  the  jig  or 
fixture. 

9.  Avoid  complicated  clamping  arrangements,  which  are 
liable  to  wear  or  get  out  of  order. 


Classes  of  Jigs  and  Fixtures. 
The  two  principal  classes  of  jigs  are  drill  jigs  and  boring, 
jigs.     Fixtures  may  be  grouped  as  milling,  planing,  and  splin- 
ing  fixtures,  although  there  are  a  number  of  special  fixtures, 
which  could  not  be  classified  under  any  special  head. 

Drill  Jigs. 
Drill  jigs  are  intended  exclusively  for  drilling,  reaming, 
tapping  and  facing.  Whenever  these  four  operations  are 
required  on  a  piece  of  work,  it  is  usually  possible  to  provide 
the  necessary  arrangements  for  all  these  operations  being, 
performed  in  one  and  the  same  jig.  Sometimes  separate  jigs 
are  made  for  each  one  of  those  operations,  but  it  is  doubtless 
more  convenient  and  cheaper  to  have  one  jig  do  for  all,  as 
the  design  of  the  jig  will  not  be  much  more  complicated. 
Although  it  may  be  possible  to  make  a  distinction  between  a 
number  of  different  types  of  drill  jigs,  it  is  almost  impossible 


Pig.  1.    View  showing  how  the  Large  Casting  lUustrated  in  Fig.  2  was  planed  on  a  4-foot  Plane 


10.  Place  all  clamps  as  nearly  opposite  some  bearing  point 
of  the  work  as  possible,  to  avoid  springing. 

11.  Cut  out  all  unnecessary  metal,  making  the  tools  as 
light  as  possible  consistent  with  rigidity  and  stiffness. 

12.  Round  all  corners. 

13.  Provide  handles  wherever  these  will  make  the  hand- 
ling of  the  jig  more  convenient. 

14.  Provide  feet,  preferably  four,  opposite  all  surfaces  con- 
taining guide  bushings  In  drilling  and  boring  jigs. 

1.5.  Place  all  bushings  Inside  of  the  geometrical  figure 
formed  by  connecting  the  points  of  location  of  the  feet. 

16.  Provide  abundant  clearance,  particularly  for  rough 
castings. 

17.  Make,  If  possible,  all  locating  points  visible  to  the 
operator  when  placing  the  work  in  position. 

18.  Provide  holes  or  escapes  for  the  chips. 

19.  Provide  clamping  lugs,  located  so  as  to  prevent  spring- 
ing of  the  fixture,  on  all  tools  which  must  be  held  to  the 
table  of  the  machine  while  In  use.  and  tongues  for  the  slots 
In  the  tables  In  all  milling  and  planing  fixtures. 

20.  Before  using  in  the  shop,  for  commercial  purposes, 
test  all  jigs  as  soon  as  made. 


to  define  and  to  get  proper  names  for  the  various  classes, 
owing  to  the  great  variety  of  shapes  of  the  work  to  be  drilled. 
There  are,  however,  two  general  types  that  are  most  com- 
monly used,  the  difference  between  which  Is  really  very  notice- 
able at  sight.  These  types  may  be  classified  as  open  jigs  and 
closed  jigs,  or  box-jigs.  Sometimes  the  open  jigs  are  called 
clamping  jigs,  although  it  is  difficult  to  see  a  good  reason 
for  this  name.  The  open  jigs  usually  have  all  the  drill  bush- 
ings In  the  same  plane,  parallel  with  one  another,  and  are 
not  provided  with  loose  or  removable  walls  or  leaves,  thereby 
making  it  possible  to  Insert  the  piece  to  be  drilled  without 
any  manipulation  of  the  parts  of  the  jig.  These  jigs  are 
often  of  such  a  construction  that  they  are  applied  to  the  work 
to  be  drilled,  the  jig  being  placed  on  the  work,  rather  than 
tne  work  being  placed  In  the  jig.  The  work  is  held  to  the- 
jig  (or  the  jig  to  the  work)  by  straps,  hook  bolts  or  clamps. 
Figs.  1  and  2  show  types  of  open  drill  jigs. 
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The  closed  dilll  jigs,  or  boxjiKS,  Irnnieiilly  reseiuble  some 
form  of  a  box,  and  are  intended  for  pieces  wtiere  the  holes 
jire  to  be  drilled  at  various  anslcs  to  one  another.  As  a  rule, 
the  walls  are  solid  with  the  face  of  the  jig,  ana  the  piece  to 
be  drilled  can  be  inserted  only  after  a  leaf  or  some  leaves  or 
covers  have  been  swung  out  of  the  way.  Sometimes  it  is 
necessary  to  remove  a  loose  wall,  which  is  held  by  screws  and 
dowel  pins,  in  order  to  locate  the  piece  in  the  jig.  The  work 
in  the  closed  drill  jig  Is  generally  held  in  place  by  set-screws 
and  sometimes  by  screw  bushings,  as  well  as  by  straps  and 
hook  bolts.  Fig.  3  shows  an  example  of  a  typical  closed  jig. 
Another  type  of  closed  jig  is  exemplified  in  a  combination  of 
•drill  and  boring  jigs,  whicli  are  designed  to  serve  both  for 
drilling  and  boring  operations. 

Before  designing  a  combination  drill  and  boiing  jig.  the 
relation  between,  and  number  of,  the  drilled  and  bored  holes 
must  be  taken  into  consideration,  and  also  the  size  of  the 
piece  to  be  machined.  In  case  there  Is  a  great  number  of 
holes,  it  may  be  of  advantage  to  have  two  or  even  more  jigs 
for  the  same  piece,  because  it  makes  it  easier  to  design  and 
make  the  jig,  and  very  likely  will  give  a  better  result.  The 
lioles  drilled  or  bored  in  the  first  jig  may  be  used  as  means  for 
locating  the  piece  in  the  jigs  used  later  on.  It  is  plain  that 
combination  drill  and  boring  jigs  are  not  very  well  adapted 
for  pieces  of  large  size.  In  Fig.  4  is  shown  a  typical  com- 
bination jig,  where  the  bushings  for  guiding  the  drills  are 
indicated  in  the  bottom  surface,  the  work  upon  which  the 
operations  are   performed   being  shown  at  the  left-hand   side 

an  the  cut. 

*     *     • 

DIFFICULT  PLANING  JOB. 

JOHN  McLEOD. 

The  accompanying  half-tone  and  line  cut  show  how  a  diffi- 
■cult  and  unusual  job  was  planed  in  the  Payne  &  Jouberts 
shop,  Birmingham,  Ala.  The  work  to  be  planed  consisted  of 
eight  halves  of  four  14-foot  sugar-pan  domes,  which  were  re- 
quired to  be  planed  where  the  faces  of  the  two  halves  were 
fitted  together.  This  planing  job  was  carried  out  on  a  4-foot 
Pond  planer  in  the  following  manner:   Two  24x24-inch  angle 


-THESE  FACES  PLANED 
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Fig.  2.    Detail  of  the  Casting  which  was  planed  as  shown  in  Fig.  1. 

plates  were  first  bolted  to  the  side  of  the  planer  bed,  and  the 
work  then  bolted  to  these  angle  plates,  screw  jacks  supporting 
them  at  the  other  end,  together  with  braces  from  the  work  to 
the  planer  housing.  Then  the  cross-rail  was  taken  off  from 
its  place,  and  securely  bolted  on  end  and  braced  on  front  and 
side,  two  foundry  weights  being  clamped  on  the  planer  table 
for  supports,  as  Indicated  in  the  half-tone.  Fig.  1.  In  this 
manner  the  work  was  carried  out  to  full  satisfaction,  and  after 
the  first  half  was  finished,  which,  of  course,  took  somewhat 
longer  on  account  of  the  considerable  rigging  necessary,  the 
balance  of  the  work  was  finished  at  the  rate  of  one-half  of  a 
'dome  In  12  hours. 


THE  LADY  MANAGER  AND  THE  FLY- 
WHEEL BID. 

M.  B.  CANBK. 

We  read  and  hear 
m  u  c  li  nowadays 
about  the  new 
woman  and  the 
wide  swath  she 
cuts  in  the  busi- 
ness world.  Per- 
sonally, I  think 
there  is  a  good  deal 
of  nonsense  writ- 
ten and  talked 
about  the  matter. 
Most  women  are 
the  same  as  their 
mothers  and  their 
grandmothers  1  n 
preferring  the  quiet 
joys  of  housekeeping  and  domesticity  to  anything  else.  The 
hurly  burly,  trials  and  uncertainties  of  business  life  may  be 
quite  to  the  taste  of  a  small  percentage  of  women  but  not  of 
the  large  majority.  When  a  woman  does  take  hold  of  a  busi- 
ness job  it  is  with  deadly  earnestness.  She  is  "on  the  job"  all 
the  time,  and  woe  to  the  unlucky  chap  who  thinks  that  just 
because  she  is  a  woman  he  can  play  up  monkeyshines  instead 
of  doing  straight  business.  Now  this  story  is  not  about  a 
crooked  business  deal.  On  the  contrary,  it  is  about  a  gentle- 
man general  manager  who  pitted  himself  against  a  lady  gen- 
eral manager  in  a  straightforward  business  proposition,  but 
who,  nevertheless,  felt  very  small  after  the  deal  had  been 
consummated — entirely  to  the  lady's  liking.  The  incident  oc- 
curred a  few  years  ago  in  a  thriving  city  not  a  thousand  miles 
from  New  York. 

Mr.  Gray  was  the  G.  M.  of  the  Snapshot  Works,  a  concern 
noted  for  its  enterprise,  broad  business  policy  and  remarkable 
growth.  Its  handsome  buildings,  modern  shop  methods,  fine 
business  system  and  efficient  selling  department  were  the 
envy  of  would-be  competitors  the  world  over.  Miss  Brown 
was  the  G.  M.  of  the  Cog  Works  where  cogs  in  all  sorts  of 
styles  and  shapes  were  whittled  out  of  wood,  brass,  cast  iron, 
steel  or  whatever  material  you  wanted  them  made  of.  The 
"works"  also  made  castings  large  and  small,  for  all  comers. 
I  forgot  to  say  that  the  cogs  generally  were  on  wheels.  Some 
fastidious  individuals  may  prefer  to  call  them  gears,  and  they 
are  welcome  to  do  so  for  all  I  care. 

One  morning  late  in  September  the  engineer  of  the  Snapshot 
Works  discovered  that  the  fly-wheel  on  the  auxiliary  engine 
used  to  run  the  lighting  dynamo  and  to  furnish  power  when 
part  of  the  plant  was  worliing  nights,  had  three  spokes 
cracked.  Though  the  wheel  was  in  no  immediate  danger  of 
breaking  down,  it  was  deemed  advisable  to  get  a  new  one  as 
soon  as  possible.  With  cljaracteristic  energy  and  promptness, 
Mr.  Gray  issued  calls  to  the  large  foundries  of  the  city  and 
the  neighboring  towns  for  bids  on  a  new  fly-wheel,  fifteen 
feet  diameter,  weight  about  five  tons,  and  cast  in  one  piece. 
Now  the  only  foundry  in  the  home  city  that  could  or  would 
handle  the  job  was  the  Cog  Works,  and  the  G.  M.  of  the  Snap- 
shot Works  fully  expected  that  this  concern  would  get  the 
job.  The  call  for  bids  was  more  of  a  bluff  to  get  a  favorable 
price  than  anything  else. 

Well,  a  week  passed  and  no  l)id  was  received  from  the  Cog 
Works;  in  fact  no  acknowledi;cnient  was  made  of  the  letter 
asking  for  bids.  Finally  Mr.  General  Manager  "called  up" 
Miss  General  Manager,  and  in  tones  of  some  asperity  de- 
manded to  know  why  no  bid  bad  been  made  on  the  fly-wheel. 
"Is  this  Mr.  Gray?" 
"Yes." 

"Well,  Mr.  Gray,  we  really  haven't  thought  it  worth  while 
to  make  a  bid  on  your  fly-wheel." 
"What!     Don't  you  want  the  job?" 

"1  didn't  say  so.  1  simply  said  we  didn't  think  il  worth 
while  to  make  a  bid." 

"How  do  you  expect  to  get  the  job  it  you  don't  iiiaki-  a  bid.'" 
"Can't  you  simply  send  the  order  over  by  a  messenger,  Mr. 
Gray?"  (in  sugary  tones). 
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"Why,  I  tell  you  this  job  is  going  to  be  let  to  the  lowest 
bidder." 

"Yes,  I  know  that,  but  aren't  we  just  the  same  as  the  lowest 
bidder?" 

"■^Tiy,  how  you  talk.  You  haven't  even  made  a  bid,  and 
you  know  that  Jones  of  Pisgah  and  Smith  o£  Ararat  are  just 
hot  after  such  jobs." 

"Yes,  but  they  are  not  going  to  make  your  wheel.  Now.  Mr. 
Gray,  have  you  thought  of  the  fact  that  a  flfteen-foot  wheel  is 
just  a  little  too  large  to  be  carried  on  a  railroad  car?" 

"Well,  I'll  be — er-er — excuse  me,  madam.  Say,  er-er — we'll 
send  the  order  over  this  afternoon.     Good-by." 

"Good-by,  Mr.  Gray." 

*  *     * 

THE  ARRANGEMENT  OP  FLOORING  "WITH 
REGARD  TO  SPRINKLERS. 

The  designs  for  the  ordinary  shop  or  mill  are  usually  car- 
ried into  material  effect  before  the  question  of  sprinklers  is 
taken  up.  It  may  then  be  discovered  that  a  different  spacing 
jf  the  timbers  might  have  made  a  material  change  in  the 
cost  of  the  sprinkler  system.  Of  course,  prices  will  vary  with 
localities,  but  taking  a  given  case,  an  interesting  comparison 
may  be  made.  The  fundamental  rule  of  the  insurance  com- 
pany was  that  no  sprinklers  should  be  called  upon  to  serve 
a  plain  surface  exceeding  100  square  feet  between  timbers, 
and  that  for  any  less  undivided  space,  unless  a  very  small 
one,  one  sprinkler  would  be  required.  Fortunately  the  build- 
ing was  laid  out  on  a  20-foot  unit  basis,  and  in  the  case  of 
the  roof,  the  timbers  20  feet  long  were  spaced  10  feet  on 
centers,  keeping  just  within  the  limit,  which  called  for  two" 
sprinklers  for  200  square  feet  of  space.  But  the  main  floors 
were  planned  for  the  spacing  of  timbers  20  feet  long  on  4-foot 
centers,  leaving  3  feet  between  timbers,  and  establishing  a 
plain  surface  under  the  floors  measuring  approximately  3 
feet  by  20  feet,  or  60  square  feet.  As  a  result,  five  sprinklers 
were  required  instead  of  four  in  a  given  20  feet  square,  an 
increase  of  20  per  cent  in  the  sprinkler  cost  over  what  was 
required  for  the  same  total  roof  area.  In  this  particular  case, 
where  the  sprinkler  equipment  was  installed  on  the  basis 
of  $3.00  per  head,  the  cost  for  two  floors  was  about  $800.00 
more  than  would  have  been  necessary  if  it  had  been  given 
an  opportunity  to  serve  the  maximum  area  of  100  square  feet. 
Here  the  expense  of  a  framing  arrangement  to  secure  the 
minimum  cost  of  sprinkler  system  per  square  foot  would 
have  increased  the  size  of  timbers  through  increasing  their 
spacing  on  centers  at  a  cost  probably  about  equal  to  the  sav- 
ing in  sprinklers.  But  in  another  building,  in  the  same 
group,  designed  on  different  lines,  the  opportunity  for  a  net 
saving  was  sufiiciently  manifest  to  attract  attention,  and  sug- 
gest the  necessity  of  giving  thought  to  a  matter  not  often 
considered. 

*  *     * 

Some  interesting  information  regarding  the  over-supply  of 
technically  educated  people  in  Germany,  is  furnished  by  the 
Technik  und  Wirtschaft,  a  supplement  to  the  well-known 
Zeitschrift  des  Vereines  deutscher  Ingenieure.  It  appears 
that,  at  the  present  time,  the  German  technical  schools  turn 
out  a  great  many  more  well  educated  young  men  than  there 
is  actual  demand  for  in  the  industries  of  the  country.  Even 
oflJcial  opinions  have  been  expressed  in  the  matter,  and  the 
Bavarian  press  gives  place  to  a  statement  from  an  official 
source,  in  which  young  men  are  discouraged,  for  the  present, 
from  entering  into  the  technical  field,  as  there  is.  at  the  pres- 
ent time,  in  the  government  service  no  opportunity  for  the 
great  number  of  young  men  who  have  intended  to  enter  into 
the  service  of  the  State  Railways  and  the  government  Public 
Works  department.  Attention  is  also  called  to  the  compara- 
tively small  salaries  received  by  technically  educated  men, 
caused,  to  a  great  extent,  by  the  keen  competition  offered  on 
account  of  the  oversupply.  In  this  connection,  it  may  be  of 
interest  to  mention  the  number  of  students  at  the  ten  highest 
German  technical  institutions.  The  total  for  the  year  1907- 
1908  Is  15,720,  as  compared  with  15,453  in  the  previous  year, 
the  largest  number  of  regular  students  being  at  the  Hoch- 
schule  at  Munich,  where  there  are  2,325,  as  compared  with 
2,291  regular  students  at  the  Berlin  Hochschule. 


A  STUDY  IN  SPIRALS. 


WALTER  GRIBBEN.' 


In  cutting  a  spiral  gear  in  a  milling  machine  as  ordinarily 
arranged,  it  is  necessary  to  set  the  table  to  the  helix  angle 
in  order  that  the  sides  of  the  cutter  may  not  interfere,  or  .drag 
in  the  cut.  But  the  helix  angle  varies  with  the  depth,  being 
greatest  at  the  top  of  the  tooth,  less  at  the  pitch  line,  and  still 
less  at  the  bottom  of  the  cut.  In  fact,  if  the  cut  were  deep 
enough  to  reach  all  the  way  to  the  center  of  the  piece  being 
operated  on,  the  helix  angle  would  become  zero,  or  parallel  to 
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Fig.  1.    Chuck  for  Mounting  the  Pieces  showTi  in  Fig.  2. 

the  center  line.  If  the  general  run  of  mechanics  were  asked 
what  would  be  the  proper  angle  at  which  to  set  the  table,  1 
think  they  would  say  that  the  helix  angle  at  the  pitch  line 
would  be  the  one  to  determine  the  setting  of  the  table,  and 
I  used  to  think  so  myself.  This  setting  has  the  effect  of 
making  the  width  of  the  cut  exactly  right  at  the  pitch  line, 
but  it  does  so  at  the  expense  of  undercutting  and  weakening 
the  teeth.  For  quite  some  time  past  I  have  thought  that  the 
helix  angle  at  or  near  the  bottom  of  the  cut  should  be  the 
one  to  set  the  table  to  in  order  to  get  a  strong  tooth,  and  to 
convince  other  mechanics  of  the  correctness  of  this  view  I 
made  the  following  experiments: 
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Pieces  milled  on  the  Chuck,  Fig.  1,  with  Ply-cutters  R  and  S,  showang 
the  Effect  of  varying  the  Pitch  Circle. 


The  piece  G.  Fig.  1,  is  a  cast  iron  taper  stem  with  a  flange 
cast  on,  and  fits  in  the  dividing  head  of  the  milling  machine. 
H  is  a  brass  chuck  that  was  made  for  another  job,  and  is  fast- 
ened to  O  with  four  screws,  ff  is  a  piece  of  1%-inch  round 
brass,  with  the  ends  faced  true,  while  L  is  a  piece  of  scrap 
brass  with  two  faces  machined  at  an  angle  of  30  degrees,  one 
of  these  faces  being  tapped  for  the  screw  M.  and  also  contain- 
ing the  two  dowel  pins  X.  H.  K  and  L  are  sweated  together 
with  soft  solder. 
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Tho  .six  jiii'i-rs  of  sheet  brass,  A.  Jl,  C,  1).  E  ami  /•'.  V\\^.  2, 
A-ere  iliillod  so  they  wouki  fit  onto  tlio  dowel  pins  In  the 
30-dfsieo  I'ai'o  oT  tho  impi'ovlsod  chuck,  F  b(  Ing  shown  In 
place  in  tho  liiio  cut.  KiK.  1.  These  six  pieces  were  placed  in 
succession  on  this  chuck  and  the  curved  edges  ot  all  turned  to 
a  diameter  of  1.23  Inch.  I  wanted  to  make  a  spiral  cut  In 
each  of  these  six  pieces,  varying  the  setting  of  the  table  angle, 
and  also  the  shape  of  the  cutter,  and  compare  the  shape  of 
the  cut  with  that  of  the  cutter  that  made  it. 

Tho  lead  us(h1  was  5.;!;!  inches  to  one  turn,  and  the  depth 
of  cut  V4  inch,  both  these  elements  being  alike  in  all  six 
cases.  The  pieces  of  sheet  brass  were  intended  to  stand  at 
right  angles  \vith  the  cut,  but,  of  course,  this  was  impossible, 
as  the  helix  angle  varied  with  the  depth,  so  I  made  them 
stand  at  right  angles  with  the  helix  at  half  depth.  Assum- 
ing this  helix  angle  to  be  30  degrees  ,we  can  find  the  diame- 
ter of  the  imaginary  cylinder  whose  surface  is  at  half  the 
depth  of  the  cut  by  multiplying  the  lead,  5.33  inches,  by  the 
tangent  of  30  degrees,  and  dividing  by  3.1416,  which  gives 
0.9S  inch.  Adding  0.25  inch  to  this,  we  get  1.23  inch  for  the 
outside  diameter,  and  also  by  subtracting  0.25  from  0.98  we 
get   0.73    inch    for    the    diameter   at   the    bottom   of    the    cut. 


Fig.  3.     Chuck.  Fly-cutter,  and  Pieces  milled  in  Experiments  Described, 

Knowing  the  outside  diameter  to  be  1.23  inch,  we  multiply 
this  by  3.141C  and  divide  by  5.33  to  get  the  tangent  of  the 
helix  angle  at  the  top,  which  we  find  to  be  35  degrees  56  min- 
utes. In  a  similar  manner  we  multiply  the  bottom  diameter, 
0.73,  by  3.1416  and  divide  by  5.33  to  get  the  tangent  of  the 
helix  angle  at  bottom  of  cut,  which  we  find  to  be  23  degrees 
17  minutes. 

The  cutter  used  in  this  job  was  a  fly-cutter,  the  holder 
being  shown  in  the  half-tone  illustration  Fig.  3.  while  its 
blades,  R  and  S,  are  shown  in  the  line  illustration  Fig.  2. 
R  was  used  to  cut  A,  B  and  C.  while  S  was  used  to  cut  D,  E 
and  F.  The  table  setting  was  nearly  36  degrees  for  A  and  D, 
30  degrees  for  B  and  E,  and  about  23%  degrees  for  C  and  F. 

The  shapes  of  the  cuts  show  that  the  width  of  the  cutter  is 
accurately  reproduced  only  at  the  particular  depth  where  the 
helix  angle  is  the  same  as  the  table  setting,  this  point  being 
shown  by  the  arrow  heads  at  the  sides  of  the  various  cuts. 
The  shapes  of  the  cuts  also  show  that  the  departure  from 
the  true  form  of  the  cutter  due  to  faulty  table  setting  is 
less  in  the  case  of  the  more  flarin.g  cutter  S  than  in  the  case 
of  cutter  R.  whose  sides  come  nearer  to  being  parallel. 

This  demonstrates  to  my  mind  that  the  table  setting  for  a 
spiral  gear  should  be  the  same  as  the  helix  angle  at  or  near 
the  bottom  of  the  cut,  because  at  this  point  the  sides  of  the 
cutter  come  closer  to  parallelism,  while  at  the  top  of  the  cut 
they  are  more  flaring,  and  the  table  setting  not  being  correct 
for  the  helix  angle  at  this  point  would  produce  a  compara- 
tively slight  error. 

This  also  suggests  a  slight  modification  in  selecting  a  cutter 
to  do  the  job,  as  the  tops  of  the  teetli  would  be  rounded  oft 
somewhat  more  than  in  the  case  of  a  spur  gear  cut  with  the 
same  cutter.  Therefore,  it  would  be  well  to  select  a  cutter 
for  a  greater  number  of  teeth  than  the  spiral  gear  formula 

J/ 
T  = calls  for. 


Sotting  tlie  liilile  for  ii  less  angle  than  that  of  llie  pitch 
line  helix  also  has  the  effect  of  slightly  increasing  the  width 
of  the  cut  at  the  pitch  line,  but  not  to  the  extent  that  a  com- 
parison of  C  and  R  would  seem  to  indicate,  as  in  tlic  experi- 
ments hero  described  the  depth  of  tho  cut  was  purposely  made 
a  very  large  percentage  of  the  diameter  in  order  to  accentu- 
ate the  errors  due  to  faulty  setting  of  the  table,  and  if  the 
table  Is  to  be  set  correct  for  the  bottom  of  the  cut,  it  might 
be  well  to  consider  tho  normal  circular  pitch  as  slightly 
greater  than  that  rightfully  belonging  to  the  cutter  In  use, 
and  size  the  blank  accordingly.  These  experiments  were 
entirely  of  a  qualitative  nature,  and  were  only  intended  to 
guide  the  judgment  of  the  designer  and  the  man  who  iiuts  the 
design  in  material  form  in  cold  metal. 

[Those  not  thoroughly  familiar  with  universal  milling  ma- 
chine use  should  carefully  distinguish  between  the  table  angle 
and  the  helix  angle  produced  by  the  gearing  of  the  dividing 
head.  The  dividing  head  is  geared  to  produce  the  required 
helix  angle,  measured  on  the  pitch  line  the  same  as  usual,  of 
course.  What  Mr.  Gribben  advocates,  in  order  to  reduce  in- 
terference, is  simply  setting  the  table  to  some  helix  angle  be- 
tween the  pitch  line  and  the  dedendum  or  root  'circle  rather 
than  to  the  helix  angle  indicated  by  the  pitch  line.  A  point 
worth  attention,  also,  is  that  the  interference  of  a  cutter  in- 
creases with  increase  of  diameter.  Small  cutters,  therefore, 
tend  to  reproduce  their  outlines  more  accurately  than  large 
cutters,  other  things  being  equal. — EorroR.] 


NOTES  ON  HIGH-SPEED  STEEL. 

In  a  discussion  regarding  the  manufacture  and  up-keep  of 
milling  cutters,  at  a  meeting  of  the  Institution  of  Mechanical 
Engineers,  of  Great  Britain,  one  of  the  speakers  called  atten- 
tion to  one  valuable  property  of  high-speed  steel,  which  he  has 
not  seen  referred  to,  namely,  that  of  withstanding  shocks.  In 
one  of  the  railway  shops  in  England,  the  output  of  the  crank- 
turning  lathes  had  been  practically  doubled  by  the  use  of 
high-speed  steel  tools.  The  forgings  were  never  very  accu- 
rate, there  being  perhaps  ^41  inch  to  talve  off  one  side  of  the 
diameter,  and  1%  inch  oft  the  other,  and  a  tool  suited  to  such 
wide  variation  was  greatly  appreciated.  If  the  high-speed 
steel  tool  dug  in,  it  did  not  break,  as  invariably  happened 
with  ordinary  carbon  steel. 

Another  speaker  called  attention  to  an  important  factor 
affecting  the  life  of  high-speed  steel  milling  cutters.  The 
teeth,  besides  being  correctly 
relieved  at  the  back  should 
have  a  front  rake  of  5  degrees, 
as  indicated  in  the  accompany- 
ing cut.  The  number  of  teeth 
in  milling  cutters,  particularly 
when  made  of  high-speed  steel, 
plays  a  very  important  part. 
A  cutter  made  of  this  material 
with  a  large  number  of  teeth, 
has  a  considerably  shorter  lite  than  one  with  fewer  but  deeper 
teeth.  In  a  certain  case,  two  milling  cutters,  one  with  16 
teeth,  and  one  with  32  teeth,  had  been  made.  The  one  with 
the  coarser  teeth,  of  helical  shape,  would  finish  an  article 
with  as  good  a  finish  as  the  one  with  the  finer  pitched  teeth, 
but  the  cost  of  making  the  coarse-pitched  cutter  was  35  per 
cent  less  than  the  cost  of  making  the  one  with  the  fine-pitched 
teeth,  and  the  life  of  the  coarse-pitched  cutter  was  four  or 
five  times  as  long  as  that  of  the  other. 


Messrs.  Gebriider  Sulzer,  Winterthur,  Switzerland,  have 
recently  devised  a  method  of  working  internal  eoiubustion 
compressed  air  engines,  which  consists  in  one  of  the  two. 
ingredients  of  the  charge  required  for  burning,  that  is,  either 
the  air  or  the  combustible  gas  alone,  being  introduced  under 
pressure  into  the  engine  cylinder,  and  enclosed  then  in.  The 
other  ingredient  is  introduced  In  such  a  manner  that  the  com- 
bustion process  takes  place  during  the  whole  of  the  time  of 
the  introduction,  and  is  regulated  according  to  the  load.  The 
temperature  required  for  ignition  is  produced  Inside  the  work- 
ing chamber,  by  any  Ignition  device,  without  the  fuel  previ- 
ously having  been  heated  to  its  ignition  temperature. 
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English  Taper  Pipe  Taps. 

English  taper  pipe  taps  constitute  a  special  class  of  taper 
taps.  These,  most  tap  manufacturers  in  this  country  make 
exactly  like  the  Briggs'  standard  pipe  taps  in  regard  to  dimen- 
sions, the  only  difference  being  that  the  English  taper  pipe 
taps  are  provided  with  Whitworth  form  of  thread,  and  with 
such  a  number  of  threads  per  inch  as  is  called  for  by  the 
standard  for  Whitworth  standard  gas  and  water  pipe  thread. 
It  appears,  however,  that  in  England  these  taps  are  made  with 
1  Inch  taper  per  foot,  instead  of  %  inch,  and  at  least  one  firm 
in  this  country  makes  these  taps  with  the  taper  according  to 
this  practice. 

Pipe  taps  and  taper  taps  in  general  are  often  made  with 
the  Interrupted  or  Echols'  thread  shown  in  Fig.  6.    A  more 


JUaehinerjf.X.  I*. 


'mm 

Figr-  6.    Interrupted  or  Echols'  Thread. 

complete  reference  to  this  thread  was  made  in  an  article 
entitled  "Machine  Taps,"  in  the  February,  1907,  issue  of 
Machineby.  This  form  of  thread  is  very  well  adapted  for 
taper  taps,  and,  in  case  of  a  very  steep  taper,  is,  in  fact,  almost 
essential  if  a  smooth  and  perfect  thread  is  to  be  cut.  In 
hardening,  pipe  taps  should  be  drawn  to  a  somewhat  higher 
temperature  than  ordinary  hand  taps  of  the  same  sizes.  The 
correct  temperature  is  about  470  degrees  F. 
Pipe  Hobs. 
Pipe  hobs  are  used  for  sizing  pipe  dies,  after  the  thread  has 
been  cut  nearly  to  size  either  in  a  lathe  or  by  a  pipe  tap. 
The  length  of  the  thread  of  a  pipe  hob  is  made  longer  than 
that  of  pipe  taps,  but  there  is  not  any  very  good  reason  why 
it  should  be  so,  excepting  that  it  has  become  customary,  and 

TABLE  V.     DIMENSIONS  OF  PIPE  HOBS. 
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double-angle  cutter,  25  degrees  angle  on  each  side,  which  is 
the  same  kind  of  a  cutter  as  Is  used  for  ordinary  straight  hob 
taps.  The  number  of  the  flutes  may  be  approximately  deter- 
mined by  the  formula 

8.5B  =  J7 

in  which  B  equals  the  diameter  at  large  end  of  thread  of  hob, 
and  N  equals  the  number  of  flutes. 

With  this  formula,  the  width  of  each  land  is  about  3/16 
inch,  and  the  width  of  the  space  or  flute  is  the  same  amount. 
According  to  this  formula  the  number  of  flutes  for  various 
sizes  of  pipe  hobs  are  as  follows: 

NUMBER  OP  FLUTES  IN  PIPE  HOBS. 


established  custom  is  as  unyielding  in  tool  making  as  In 
anything  else.  Outside  of  the  longer  length  of  thread,  the  only 
essential  difference  from  the  pipe  tap  is  the  number  and  the 
form   of    the   flutes.    These   latter   are    cut   with   a    50-degree 
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Dimensions  of  Pipe  Hobs. 
The  dimensions  for  lengths  and  diameters  of  pipe  hobs  are 
given  in  Table  V.     The  dimension  A  is  given  according  to 

TABLE  VII.     DIMENSIONS  OF  TAPER  BOILER  TAPS. 
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the  established  standard  of  the  manufacturers  of  taps.  This 
is  the  essential  diameter  and  is  located  IVi  inch  from  the 
large  end  of  the  thread  of  the  hob.  The  limit  of  error  for 
the  location  of  this  diameter  is  the  same  as  the  limit  for 
the  location  of  the  size  line  of  pipe  taps  which  was  stated  in 
the  March  issue,  and  the  gaging  is  done  in  the  same  manner. 
It  is  evident  that  a  separate  set  of  ring  gages  are  required, 
and  that  the  length  of  the  gage  in  this  case  always  should  be 
1%  inch,  the  large  diameter  of  the  hole  in  the  gage  being 
diameter  B  in  Fig.  7,  and  the  small  diameter  the  dimension  .1. 
The  taper  of  pipe  hobs  is,  of  course,  the  regular  pipe  thread 
taper,  %  inch  per  foot. 

The   more   important   dimensions    in   Table   V    are   figured 
from  the  formulas: 


C  =  - 


V  +  n 


D  =  - 


5  VW  +  11 


8  4 

F=^A  — 1/16,  for  pipe  sizes  up  to  and  including  3  inches, 

F  = 1-3%,  for  3V>-lnch  pipe  sizes  and  larger. 
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In  these  formulas: 

J.  =  size  of  hob  1\<.  inrli  from  the  large  end  of  the  thread, 

A'^  nominal  size  of  hob  (i)li)e  size), 

C  =  length  of  shank, 

D  =  length  of  thread,  and 

J'  =  diameter  of  shank. 

Belief. 

Pipe  hobs,  being  provided  with  a  taper  thread,  must  be 
relieved  both  in  the  angle  and  on  the  top  of  the  thread.  In 
this  respect  they  differ 'from  straight  thread  hobs,  which  are 
not  relieved  at  all,  except  on  the  top  of  the  thread  of  the 
short  chamfer  at  the  point. 

Taper  Boiler  Taps. 
Taper  boiler  taps,  as  the  name  indicates,  are  used  in  steam 
boiler  work,  and,  like  the  pipe  taps,  are  In  this  work  used 
w^ere  a  steam  tight  fit  is  desired.  The  taper  of  the  taps 
is  the  same  as  the  pipe  tap  taper,  %  inch  per  foot.  In  regard 
to  their  construction  there  is  nothing  to  say  that  has  not 
already  been  said  either  in  connection  with  pipe  taps,  or  about 
taper  taps  in  general.  The  size  by  which  these  taps  are  desig- 
nated is  located  Yi  inch  from  the  large  end  of  the  thread. 

TABLE  VIII.     DIMENSIONS  OF  PATCH  BOLT  TAPS. 
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Th3  permissible  limits  of  error  in  regard  to  the  location  of 
the  size  line  are  the  same  as  for  pipe  taps. 

In  Table  VII  dimensions  are  given  for  taper  boiler  taps. 
The  most  important  of  these  are  approximately  figured  from 
the  following  formulas: 


E  =  2D  +  \<,  inch. 

D 

0  = h  %  inch. 

4 


A  =  ZD  +  2%  inches. 

■  3D 

B  =  — —  +  1"^  inch. 
4 

In  these  formulas: 

A  =  total  length  of  tap, 

B  =  length  of  thread, 

C=i  length  of  neck, 

D  =  diameter  of  tap,  measured  V,  inch  from  the  large  end 
of  the  thread. 

These  taps  are  provided  with  four  flutes  up  to  I1/2  inch 
diameter,  and  with  five  flutes  for  sizes  from  1%  to  2  inches. 
If  made  In  sizes  larger  than  2  inches,  six  flutes  should  be 
Klven  to  the  tap.  Boiler  taps  are  always  provided  with  twelve 
sharp  V-threads  per  Inch,  irrespective  of  the  diameter  of 
the  tap. 

Patch  Bolt  Taps. 

Patch  bolt  taps  are  practically  only  a  modified  form  of 
taper  boiler  taps.     The   taper  is  the  same,  hut  the  threaded 


portion  as  well  as  the  total  length  is  shorter  than  the  corre- 
sponding lengths  of  a  taper  boiler  tap.  The  nominal  size  is 
measured  %  inch  from  tlie  large  end  of  the  thread.  These 
taps  arc  used  for  purposes  similar  to  the  taper  boiler  taps,  in 
boiler  construction. 

The  dimensions  for  patch  bolt  taps  are  given  in  Table  VII 1. 
The  essential  dimensions  are  approximately  figured  from 
the  formulas: 

A  =  l  S/lGD  +  2  5/16  inches,  B  =  D  +  %  inch, 

B  =  3/16D  + 1  3/16  inch,  F=D  — %inch. 

TABLE  IX.    DIMENSIONS  OF  MUD  OR  WASHOUT  TAPS. 
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TABLE  X.     DIMENSIONS  OF  BLACKSMITHS'  TAPER  TAPS. 
H  =  SQUARE  h^       ^■'''>       ^ 
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In  these  formulas, 

D  =  diameter  of  tap  (measured  %  inch  from  the  large  end 
of  the  thread), 

A  =  total  length  of  tap, 

B  =  length  of  shank, 

B  =  length  of  thread,  and 

f  =  diameter  of  neck. 

The  diameter  of  the  shank  equals  the  nominal  diameter  of 
the  tap. 

Patch  bolt  taps  are  always  provided  with  twelve  threads 
lier  inch,  V  form.  Irrespective  of  diameter.  All  sizes  are  fluted 
with  four  flutes  up  to  1%  Inch  diameter.  Patch  bolt  taps  are 
not  manufactured  In  larger- sizes. 
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Mud  and  Washout  Taps. 
Mud  and  washout  taps  are  used  in  boiler  work  the  same  as 
the  taps  previously  referred  to.  These  taps  are  sometimes 
referred  to  as  "arch  pipe  taps,"  but  the  former  name  is  by  far 
the  most  common.  They  are  made  in  six  sizes,  usually  known 
by  the  numbers  as  stated  in  Table  IX.  These  taps  taper  I14 
inch  per  foot  and  have  twelve  sharp  V-threads  per  inch.  The 
dimensions,  as  given  in  Table  IX,  conform  in  all  essential 
details  with  the  practice  of  the  manufacturers  of  these  taps. 
Number  0  tap  is  provided  with  five  flutes.  No.  1  with  six,  No. 
2  with  seven,  and  the  remaining  ones  with  eight  flutes. 

Blacksmiths'  Taper  Taps. 
We  have  but  one  more  class  of  taper  taps  generally  manu- 
factured,  the   blacksmith's   taper  tap.     This   tap   has   a   long 
taper  thread,  and  a  very  short   shank,  only  sufficiently  long 

TABI,E  XI.     LENGTH  AND  DIAMETERS  OF  DRILL  POINTS  IN  COMBINED 
PIPE  TAPS  AND  DRILLS. 


^   INCH  TAPER  PER  FT. 


3Iachiiu'ri/,y.  T. 


Fig.  12. 


Pipe  Tap 

Lenerth  of 

Diameter 

Pipe  Tap 

Length  of 

Diameter 

Size. 

DriU  Point. 

of  Drill. 

Size. 

Drill  Point. 

of  Drill. 

i 

i 

11 

'SIS 

1 

H 

lA 

i 

1 

^ 

li 

H 

li 

4 

n 

h 

li 

1* 

i¥ 

i 

li 

u 

2 

n 

3A 

i 

H 

h 

24 

2 

2i 

for  a  square  and  a  collar  to  prevent  the  tap  wrench  from 
slipping  from  the  square  down  upon  the  body  of  the  tap.  The 
taper  of  the  thread  is  %  inch  per  foot,  and  the  size  by  which 
the  tap  is  known  is  measured  %  inch  from  the  large  end  of 
the  thread.  These  taps  are  generally  made  with  the  stan- 
dard number  of  V-threads  per  inch  corresponding  to  their 
nominal  diameter.  The  sizes  given  in  Table  X  are  the  sizes 
generally  made;  these  sizes  all  have  four  flutes. 

Pipe  Taps  and  Drill  Combined. 
Pipe  taps  are  sometimes  provided  with  a  drill  point,  as 
shown  In  Fig.  12,  for  drilling  the  hole  previous  to  tapping. 
Instead  of  a  square  for  a  wrench,  they  are  then  usually  pro- 
vided with  square  taper  shank  for  a  taper  drill  socket.  The 
dimensions  of  the  shank  must,  of  course,  suit  the  require- 
ments. The  threaded  portion  is  an  exact  duplicate  of  the 
threaded  part  of  a  pipe  tap.  The  drill  part  has  two  flutes  like 
a  twist  drill,  and  the  point  is  ground  to  the  same  angle, 
59  degrees  with  the  center  line,  as  are  ordinary  twist  drills. 
The  diameter  and  the  length  of  the  drill  point  are  the  only 
dimensions  necessary  to  state  in  this  connection. 

*  *     * 

Some  interesting  fa9ts  about  alloys  of  silicon  are  reported 
in  Engineeiing.  Alloys  containing  from  5  to  15  per  cent  of 
silicon  can,  like  nickel,  be  forged  cold,  but  not  when  at  a 
red  heat.  When  the  percentage  of  silicon  exceeds  22,  the 
hardness  of  the  alloy  increases.  A  regulus  with  25  per  cent 
of  silicon  cleaves  like  mica  in  sheets,  and  alloys  containing 
more  than  50  per  cent  of  silicon  can  be  powdered.  It  is  Inter- 
esting that  an  alloy  containing  20  per  cent  of  silicon  is  much 
harder  when  slowly  cooled  than  when  suddenly  chilled. 

*  *     * 

The  growth  of  the  motor  car  industry,  in  which  aluminum 
is  now  extensively  used,  has  greatly  increased  the  use  of  this 
metal.  The  present  output  of  aluminum  is  between  15,000 
and  20,000  tons  yearly.  In  America  there  are  at  present  56 
installations  using  aluminum  wire  for  electric  power  trans- 
mission purposes,  some  of  these  being  in  connection  with 
schemes  of  considerable  magnitude  and  importance.  This 
application  of  the  metal  has  not  been  followed  up  in  Europe, 
where  doubts  exist  in  the  minds  of  engineers  as  to  its  suit- 
ability for  outside  work  involving  long-continued  exposure  to 
a  humid  atmosphere. 


GRINDING  AND  GRINDING  MACHINES.* 

CARL  OLSON- 

The  development  of  the  grinding  machine  has  made 
rapid  progress  during  the  last  few  years,  and  the  process  of 
grinding  is  more  and  more  recognized  as  having  both  econom- 
ical and  technical  advantages,  as  compared  with  the  old 
methods  of  obtaining  finish.  This  is  especially  true  regarding 
plain  cylindrical  grinding,  and  this  is  due  chiefly  to  the  fact 
that  the  machines  for  this  kind  of  grinding  are  easier  to 
build,  and  in  general  more  efficient  t\ian  machines  for  other 
kinds  of  grinding. 

It  has  often  been  claimed,  by  people  who  have  had  long  and 
thorough  experience  in  regard  to  this  subject,  and  whose  tes- 
timony, therefore,  must  be  considered  as  having  weight,  that 
time  can  be  saved  in  finishing  a  cylindrical  piece  of  work  by 
taking  a  roughing  cut  with  an  ordinary  cutting  tool,  leaving 
about  from  O.OOS  to  0.010  inch,  and  grinding  off  this  amount, 
instead  of  taking  a  second  cut  in  the  lathe,  and  finishing  the 
piece  by  filing.  One  great  advantage  of  the  grinding  machine 
is  the  closer  finish  that  can  be  obtained. 

In  some  special  cases,  when  the  steel  to  be  finished  is  so 
hard  that  it  cannot  be  cut  by  means  of  a  cutting  tool,  the 
grinding  machine  has  to  take  the  place  of  the  lathe  entirely. 
Of  course,  the  work  in  this  case  cannot  be  done  so  cheaply  as 
in  the  case  of  ordinary  kinds  of  steel,  but  still  it  can  be 
done  with  fair  economy.  As  the  piece  is  taken  entirely  rough 
and  put  up  in  the  grinding  machine,  there  is.  considering  the 
errors  in  casting,  about  %  inch  up  to  3/16  inch  on  the  diam- 
eter, that  has  to  be  ground  off.  When  so  large  an  amount  of 
metal  has  to  be  removed  by  grinding,  another  problem  than 
that  dealt  with  when  only  0.008  to  0.010  inch  has  to  be 
ground  off  presents  itself.  The  writer  has  recently  designed 
three  special  grinding  machines,  two  for  external  and  one 
for  internal  work,  all  for  very  heavy  duty.  Herein  are  given 
a  few  of  the  conclusions  arrived  at  while  designing  these 
machines.  Being,  as  mentioned,  mostly  used  for  heavy  grind- 
ing, tlie  machines  may  differ  some  from  the  common  light 
grinding  machines,  but  the  principles  remain,  in  general, 
the  same. 

Any  machine  tool  must,  of  course,  be  designed  heavy 
enough  not  only  to  take  all  the  strains  produced  by  the  action 
of  the  cutting  tool  or  wheel,  but  to  prevent  all,  or  nearly  all, 
vibration  and  chattering  of  the  machine  itself.  This  is  true  of 
the  grinding  machine  more  than  of  any  other  machine  tool. 
Rigidity  is  a  very  important  factor  in  the  efficiency  of  the 
machine,  both  in  regard  to  heavy  grinding  and  grinding  for 
very  exact  sizes  and  high  finish. 

Influence  of  Vibrations  on  Action  of  Grinding-  Machines. 

The  grinding  wheel  rotating  at  a  high  speed  tends  to  jar 
its  bearing  and  supports.  Vibrations  of  this  kind  would 
result  in  an  oscillating  motion  of  the  grinding  wheel  perpen- 
dicular to  its  own  axis  of  rotation  and  along  the  line  con- 
necting the  center  of  work  with  the  center  of  the  wheel.  The 
frequency  of  these  vibrations  depends  entirely  upon  the 
weight  of  the  oscillating  parts.  The  cause  of  the  vibrations 
is  that  the  center  of  gravity  of  the  rotating  parts,  grinding 
wheel,  shaft,  pulley,  etc.,  is  not  entirely  the  same  as  the 
center  line  of  rotation.  This  is  partly  due  to  the  uneven 
structure  of  the  material.  It  is  very  plain  to  everybody, 
that  the  oscillating  grinding  wheel  cannot  cut  to  its  full 
capacity.  The  length  of  the  oscillations  might  not  be  large, 
perhaps  only  one-thousandth  of  an  inch  or  a  fraction  thereof, 
but  the  cut  will  be  just  so  much  deeper  one  moment  than  the 
next  following.  Only  at  one  moment,  when  the  wheel  ■  Is 
furthest  in,  will  it  cut  to  its  full  capacity. 

It  is  veiy  important,  in  order  to  secure  nice  running  of 
the  wheel,  to  have  the  belts  in  good  order,  and  to  have  the 
boxes  closely  adjusted,  even  though  they  run  a  trifle  warm. 
Because  of  the  high  speed  of  the  shaft,  the  boxes  ought  to  be 
made  with  ring-oiling  devices.  This  would  allow  a  closer 
adjustment,  and  secure  a  better  running  of  shaft.  However, 
as  far  as  the  writer  knows,  there  are  no  grinding  machines 


*  The  following  articles  on  this  and  Isfndrprt  subjects  have  previously 
been  published  in  Machinery  :  \  Talk  on  the  Disk  Grinder.  June, 
1904:  The  Grinding  of  Thread  Gages.  October,  1904:  The  Cost  of 
Grinding.  October,  1906:  Grinding  Crank-shafts,  March,  1907:  and 
Grinding  a  Large  Crank-shaft,  April,  1907. 
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on  the  ninrket  oquippfil  with  riiigolling  boxes.  Tlio  slides 
Khoiilil.  for  the  snnie  reason  as  the  boxes,  be  adjusted  closely, 
even  though  tlio.v  slide  hard. 

Speed  of  Grlndlngr  Wheels. 

The  peripheral  speed  ot  the  grinding  wheel  should  he 
approximately  from  Ti.OOO  to  .'...''lOO  feet  per  minute.  There 
are  occasionally  cases  when  higher  speed  Is  desirable,  but 
with  higher  speed  there  Is  danger  of  the  wheel  breaking. 
The  wheel  should,  however,  never  be  run  slower  than  5,000 
feet  per  minute,  because  It  becomes  less  efficient  at  slower 
speeds. 

Below  will  be  found  a  table  which  gives  the  number  of 
revolutions  per  minute  for  specified  diameters  of  wheels  to 
cause  them  to  run  at  the  respective  periphery  rates  of  fi.OOO 
and  ti.OOO  feet  per  minute. 


TABLE  OF  SPEEDS  OP  EMERY  WHEELS. 


K.P.M.  for 

Diameter  of  Wheel, 

Surface  speed 
of  6,no()  fSet. 

inches. 

1 

19,099 

2 

9,549 

4 

4,775 

6 

3,183 

8 

2,387 

10 

1,910 

12 

1,592 

14 

1,364 

16 

1.194 

18 

1.061 

20 

955 

24 

796 

30 

637 

R.  P.  M.  for 
Surface  Speed 
of  fi.mm  feet. 

22,918 
11,459 

5.730 

3,820 

2.865 

2.292 

1,910 

1,637 

1,432 

1,273 

1,146 
955 
764 


Experience  has  shown  that  for  grinding  worli  with  fairly 
large  diameter,  better  results  are  obtained  by  using  a  compara- 
tively small  wheel  than  by  using  one  with  too  large  a  diam- 
eter. The  explanation  of  this  fact  is  that  the  wheel  of  smaller 
diameter  clears  Itself  faster  from  the  work,  while  the  larger 
one  has  a  larger  contact  surface,  and,  therefore,  the  specific 
pressure  between  wheel  and  work  becomes  reduced,  and  the 
metal  removed  by  the  wheel  stays  too  long  a  time  between 
the  wheel  and  work,  and  prevents  the  particles  of  the  wheel 
from  cutting  properly  into  the  work.  The  peripheral  speed 
must,  however,  be  the  same  for  the  smaller  wheel  as  for  the 
larger  one. 

Surface  Speed  of  "Work. 

The  proper  surface  speed  of  the  work  varies  somewhat  with 
the  material  and  kind  of  work  to  be  done.  The  grinding 
machine  builders  recommend  15  to  30  feet  as  a  good  average 
speed  range  for  ordinary  kind  of  work.  For  cast  iron  this 
can  be  slightly  increased.  The  writer  has  had  experience  in 
grinding  a  very  tough  and  hard  steel  (manganese  steel),  and 
has  found  the  right  surface  speed  in  this  special  case  to  be 
as  low  as  6  to  8  feet  a  minute  for  rough  grinding.  For  fin- 
ishing grinding,  the  speed  should  be  somewhat  higher  than 
for  rough  grinding.  For  delicate  work  the  speed  should  be 
slow,  because  the  work  could  easily  be  damaged  by  forced 
grinding. 

As  a  general  rule,  for  determining  the  surface  speed  for  a 
certain  kind  of  material,  one  can  say  that  a  brittle  material, 
as  cast  iron,  takes  a  high  speed,  while  a  tough  and  hard 
material,  as  the  best  tool  steel,  takes  a  slow  speed.  For 
grinding  close  to  size  and  for  high  finish,  the  depth  of  the 
cut  must  be  small,  and  higher  surface  speed  can  consequently 
be  used. 

Many  of  the  grinding  machines  on  the  market  are  built 
so  as  to  have  the  work  revolving  on  two  dead  centers.  This 
is  done  more  for  the  sake  of  being  able  to  obtain  accuracy 
than  for  the  sake  of  increasing  the  cutting  efflelency  of  the 
machine. 

Traverse  Speed  of  Grinding'  Wheel. 

The  traverse  speed  of  the  grinding  wheel  should  for  ordi- 
nary grinding  be  three-fourths  of  the  width  of  the  wheel,  that 
;  Is,  for  one  revolution  of  the  work  the  wheel  should  travel 
three-fourths  ot  the  width  of  the  face.  If  the  wheel  be 
traversed  slower,  the  new  cut  Is  overlapping  the  old  one 
more  than  necessary,  and  too  large  a  part  of  the  wheel  is  Idle. 
It  la,  however,  necessary  that  the  new  cut  overlajis  the  old 
one  with  about  one-fourth   of  the  width  of  the  face,  because 


tlio  edges  of  tlio  face  easily  become  rounded  oil',  and,  it  the 
travel  be  too  rapid,  the  result  Is  an  uneven  surface. 

The  capacity  of  the  wheel,  within  certain  limits,  of  course. 
Is  proportional  to  the  width  of  the  face.  A  certain  specific 
pressure  between  wheel  and  work  Is  required  for  the  highest 
cutting  capacity.  A  wider  wheel  requires  consequently  a 
larger  total  pressure.  But  many  of  the  machines  now  on 
the  market  are  not  rigid  nor  heavy  enough  to  stand  the 
pressure  needed  for  a  fairly  wide  wheel,  cutting  at  full  load, 
without  vibration  and  chatter.  The  grinding  machines  on 
the  market  have  not,  in  the  writer's  opinion,  yet  reached  their 
full  capacity.  Wider  wheels  should  be  used,  and  the  machines 
be  designed  and  built  heavier  in  order  to  take  the  load  of 
the  cirtting  wheel,  without  perceptible  vibration  of  the 
machine. 

For  the  final  smooth  finish,  a  slower  traverse  speed  should 
be  used,  especially  if  the  face  of  the  wheel  is  not  kept  a 
perfectly  straight  line.  A  smoother  surface  Is  obtained  by 
using  a  slower  traverse  speed.  The  part  of  the  wheel  which 
is  overlapping,  while  theoretically  it  does  not  cut,  still  wears 
away  the  unevennesses  left  from  the  first  cut,  and,  by  this, 
to  some  extent  polishes  the  surfaces. 

While  grinding  a  plain  cylindrical  piece  of  work,  the  grind- 
ing wheel  should  not  be  allowed  to  travel  too  far  past  the 
ends  of  the  piece  before  reversing;  it  is  only  waste  of  time. 
The  wheel  should  be  reversed  when  three-fourths  of  its  width 
is  past  the  end  of  the  work. 

Depth  of  Cut. 

The  depth  of  the  cut  to  be  taken  depends  upon  the  material, 
kind  of  wheel,  and  of  work  done.  It  should  be  deep  enough 
to  permit  the  wheel  to  do  its  utmost.  This  is,  of  course,  true 
only  about  pieces  that  are  rigid  enougli  to  stand  a  heavy  cut. 
The  grinding  operator  himself  will  have  to  determine  the 
depth  of  cut  for  each  individual  case,  judging  it  by  the  pre- 
vailing conditions  of  work,  machine,  and  wheel. 

When  the  piece  to  be  ground,  owing  to  the  hardness  of  fae 
material,  cannot  be  roughly  finished  by  a  cutting  tool  before 
being  placed  in  the  grinding  machine  for  the  final  finish,  there 
is  often  up  to  3/16  inch  on  the  diameter  to  be  removed  by 
grinding.  Employing  the  same  principle  as  when  the  piece 
is  previously  to  the  grinding  operation  roughly  turned  in  a 
lathe,  the  worlc  should  first  be  put  up  in  a  machine  equipped 
with  a  coarse  and  wide  grinding  wheel.  A  wheel  of  this  kind 
is  capable  of  removing  stock  rapidly.  The  piece  should  be 
finished  to  within  about  0.005  inch  of  the  finish  diameter  in 
this  machine,  and  then  moved  to  a  machine  equipped  with  a 
finer  grain  wheel,  and  the  final  finish  given  to  it.  A  fairly 
high  grade  of  economy  is  thus  obtained. 

The  Grinding-  W^heel. 
For  heavy  grinding,  the  alundum  wheel  Is  the  best  for 
removing  stock  rapidly.  The  carborundum  wheel  will  give  a 
smoother  finish,  and  Is  to  be  recommended  for  the  large 
majority  of  other  classes  of  grinding.  Emery  is  less  abrasive, 
but  gives  a  higher  polish.  Most  grinding  wheel  manufactur- 
ers recommend  their  medium  grade,  M. 

TABLE  OF  GRADE  OP  WHEEL  TO  USE  FOR  DIPPEBENT  MATERIALS. 


Material. 


Soft  (  Oi'<^i°arv  shafts  .  . . 

steel]  ^''^*'\'^"'"'/°?°''^'''''y 
(      light  shafts 

Tool  steel  or  cast  if  on.  . . . 
Internal  grinding 


Grit  No. 


Grade. 


24  to  60 
34  to  60 
34  to  60 
30  to  36 


Medium. 

Two  or  three  grades  softer 

than  medium. 
Medium  or  one  gi'ade  softer. 
Medium  or  several  grades 

softer. 


The  question  as  to  what  is  the  very  best  wheel  for  finish- 
ing any  particular  piece  cannot  be  definitely  answered.  Above 
will  be  found  a  table,  giving  wheels  which  can  with  advan- 
tage be  used  in  the  cases  mentioned.  This  table  is  recom- 
mended by  one  of  the  largest  grinding  machine  manufac- 
turers. 

Grit  No.  24  may  be  too  coarse  for  any  but  rough  classes  of 
work,  but  if  mixed  with  No.  36  it  gives  a  fair  result.  No. 
30  used  separately  Is  capable  of  a  very  fair  commercial  (Inish, 
but   If   mixed   with    No.    46   will   give   as   fine   a   finish    as    Is. 
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desired  by  the  majority  of  tlie  grinding  machine  users,  and 
at  the  same  time  it  retains  the  rapid  cutting  capacity.  Nos. 
46  and  60  are  as  fine  as  is  necessary  for  almost  any  manu- 
facture, although  finer  than  these  are  used  by  some  concerns 
who  require  a  very  high  gloss  finish. 

A  satisfactory  grinding  wheel  is  an  important  factor  in  the 
production  of  good  work.  la  machine  grinding,  it  is  desira- 
ble, in  order  that  the  cut  may  be  constant,  and  give  the  least 
possible  pressure  and  heat,  to  break  away  the  particles  of 
the  wheel  after  they  have  become  dulled  by  the  act  of  grinding. 
It  is  the  faculty  of  yielding  to  or  resisting  the  breaking  out 
of  the  particles  which  is  called  grade.  The  wheel  from  which 
the  particles  can  be  easily  broken  out  is  called  soft,  and  the 
one  that  retains  its  particles  longer  is  called  hard.  It  is  evi- 
dent that  the  longer  the  particles  are  retained  the  duller  they 


?Iajhi,!ery..\.r. 
Fig.  1.    Fixture  for  Truing  Emery  Wlieel  \w1th  Diamond. 

will  become,  and  the  more  pressure  will  be  required  to  make 
the  wheel  cut.  Retaining  the  particles  too  long  causes  what 
is  familiarly  known  as  glazing.  A  wheel  should  cut  with 
the  least  possible  pressure,  to  effect  which  it  must  always  be 
sharp.  This  is  maintained  by  the  breaking  out  of  particles. 
Therefore,  a  wheel  of  proper  grade  cutting  at  a  given  speed 
of  the  work  possesses  "sizing  power,"  or  ability  to  reduce  Its 
size  uniformly  without  breaking  away  its  own  particles  too 
rapidly;  obviously  if  the  work  Is  revolved  at  a  higher  speed, 
the  particles  will  be  torn  away  too  fast,  and  the  wheel  will 
lose  its  sizing  power. 

The  properties  of  toughness  and  hardness  of  the  material 
to  be  ground  has  a  retarding  influence  on  the  grinding  because 
it  makes  the  material  stick  to  or  clog  the  wheel.  The  ground- 
off  material,  instead  of  being  thrown  away  from  the  wheel  by 
the  centrifugal  force,  gets  in  between  the  particles  of  the 
grinding  wheel.  It  is  self-evident  that  this  has  a  greatly 
retarding  effect  on  the  cutting  quality  of  the  wheel.  A  brittle 
material,  on  the  contrary,  does  not  have  the  tendency  of 
clogging  the  wheel,  but  the  stock  ground  off  is  immediately 
thrown  away  from  the  wheel,  leaving  the  particles  free  to 
cut  without  the  retarding  action  of  undue  friction,  and  gen- 
eration of  more  than  the  due  amount  of  heat.  If  we  take  into 
consideration  only  these  properties  of  the  material  to  be 
ground,  the  tough  or  leady  material  requires  a  soft  wheel, 
because  the  particles  must  break  away  fast  enough  to  prevent 
the  wheel  from  being  clogged.  In  this  case,  the  particles  do 
not  wear  enough  to  become  dull,  but  must  break  away  before 
this.  When  grinding  a  brittle  or  hard  material,  on  the  con- 
trary, the  wheel  is  less  liable  to  be  clogged,  the  particles  do 
not  need  to  break  away  so  soon,  and,  therefore,  a  harder 
wheel  should  be  used.  However,  the  wheel  must  not  be  so 
hard  that  the  particles  get  too  dull  and  become  inelBcient  as 
cutting  agents  before  they  break  away. 

Importance  of  Wheel  Running  True. 

In  order  to  obtain  the  full  efficiency  of  the  grinding  wheel, 

it  must  be  run  perfectly  true:   that  is,  cut  evenly  all  the  way 

around.    The  grinding  wheel  detects  its  own  errors.     A  slight 

difference   in   the   sparks  indicates   that  the  wheel   is   out   of 


true.  The  eccentric  wheel  has  about  the  same  kind  of  action 
as  the  one  which  is  vibrating  because  of  too  weak  supports. 
Furthermore,  the  edge  of  the  grinding  wheel  should  be  kept 
perfectly  straight.  If  the  edge  be  curved,  however  slightly,  a 
curved  cut  will  be  the  consequence.  Many  grinding  machines 
give  inefficient  results  because  the  edge  of  the  wheel  is  not 
kept  in  a  true  straight  line.  The  operator  seldom  appreciates 
the  great  importance  of  this,  and,  therefore,  the  foreman 
should  watch  the  man  closely  in  regard  to  this  point. 

The  best  tool  for  truing  the  wheel  is  the  diamond,  but. 
this  being  rather  expensive  for  shops  where  not  very  much 
grinding  is  done,  the  usual  emery  wheel  dresser  can  be  used 
with  good  advantage.  In  truing  the  wheel,  the  dressing  tool 
should  be  kept  stationary  and  rigidly  supported,  and  the 
wheel  should  be  traversed  back  and  forth,  until  the  true  edge 
Is  obtained.  Fig.  1  shows  a  fixture  and  arrangement  for 
wheel  truing  with  a  diamond. 

Wet  and  Dry  ExternarGrinding. 

Nearly  all  plain  cylindrical  grinding  is  now  done  wet.  There 
are  many  reasons  why  the  wet  method  is  to  be  preferred  to 
the  dry.  Because  of  the  friction  between  the  grinding  wheel 
particles  and  the  work,  as  well  as  between  the  cut-off  material 
before  it  leaves  the  wheel  and  the  work,  more  or  less  heat 
is  generated.  If  this  heat  Is  not  carried  away,  the  work  will 
be  burned.  Besides,  the  edge  of  the  grinding  wheel  would  be 
highly  heated,  but  the  center  would  still  remain  compara- 
tively cool,  the  outer  part  would  expand  and  there  would  be 
danger  of  the  wheel  breaking.  It  is  found  that  the  water  has 
a  softening  effect  upon  the  wheel,  therefore  a  harder  wheel 
is  required  for  wet  grinding  than  for  dry. 

Machines  with  Tw^o  Grinding  W^heels. 

The  grinding  machines  on  the  market  are  equipped  with 
only  one  grinding  wheel,  but  there  is  no  reason  why  two 
grinding  wheels  cannot  be  employed  to  advantage.  In  this 
case  one  wheel  is  to  operate  on  each  side  of  the  work.  As 
both  of  the  wheels  are  to  throw  the  sparks  and  the  water 
down,  one  of  the  wheels  has  to  cut  with  the  revolving  of 
the  work,  that  is,  the  peripheries  of  the  wheel  and  the  work 
are  going  downwards.  This  is,  of  course,  not  the  ideal  condi- 
tion, but,  when  the  work  is  revolving  at  a  slow  peripheral 
speed,  there  Is  not  much  difference  in  the  cutting  capacity  of 
the  two  wheels. 

It  is  self-evident  that,  when  employing  two  wheels,  one  at 
each  side  of  the  work  and  right  opposite  each  other,  the 
traverse  speed  of  the  wheels  must  be  twice  as  fast  as  in  the 
case  of  only  one  wheel,  or  three-fourths  of  the  width  of  the 
wheel  for  one-half  revolution  of  the  work.  Otherwise  ona 
wheel  will  overlap  the  cut  of  the  other. 

The  two  machines  for  external  grinding  which  the  writer 
has  recently  designed,  and  of  which  one  is  in  operation  and 
one  being  built,  have  two  wheels  working  according  to  the 
principle  previously  described,  and  the  machine  already  in 
operation  is  giving  entire  satisfaction.  Fig.  2  gives  an  idea 
of  the  arrangement  used  on  one  of  these  machines.  The 
principal  features  of  the  design  can  be  studied  direct  from 
the  cut  without  any  further  comments. 

One  new  feature  of  these  machines  is  that  each  grinding 
wheel  is  driven  independently  by  a  motor.  This  motor  is 
mounted  above  the  wheel  spindle,  and  is  belted  directly  to 
same.  Special  attention  has  been  paid  to  designing  the  sup- 
port of  the  motor  in  order  to  prevent  the  vibrations  of  the 
motor  from  being  transferred  to  the  grinding  wheel. 

Internal  Grinding. 

The  development  of  internal  grinding  is  not,  by  far,  so 
advanced  as  that  of  external  grinding.  To  be  sure,  there  are 
a  few  machines  and  fixtures  on  the  market  that  are  designed 
and  built  for  the  internal  grinding  of  holes  of  various  kinds, 
but  the  machines  suffer  from  lack  of  rigidit.v.  and  some  of 
the  most  conscientious  grinding  machine  builders  do  not 
recommend  them  very  highly,  but  admit  their  inefficiency  for 
removing  any  comparatively  large  amount  of  stock.  It  has 
even  gone  so  far  that  one  man  holding  a  prominent  position 
with  one  of  the  largest  grinding  machine  manufacturing  con- 
cerns in  the  country  has  said,  that  in  his  opinion,  the  internal 
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Kiliulini;  luaihiiu'  is  ii  mistake  from  start  to  finish,  and  that 
it  will  never  be  made  a  success. 

This  state  of  affairs  has  not  come  about  without  good 
reason.  As  we  already  have  seen,  the  rigidity  of  the  arrange- 
ment for  supporting  tho  grinding  wheel  Is  a  very  Important 
factor  for  all  efficient  grinding.  But  the  Internal  grinding 
machine  does  not  very  well  lend  itself  to  the  employment  of 
any  rigid  and  heavy  fixtures,  and  the  grinding  wheel  must 
necessarily  be  small,  and  therefore  lacks  the  strength  to 
stand  a  heavy  cut.  The  designer,  when  designing  tlie  fixtures 
for  internal  grinding,  has  an  entirely  different  problem  to  solve 
than  when  designing  those  for  external  grinding,  where  it  is 
comparatively  easy  to  obtain  ample  rigidity.  The  internal 
grinding  wheel  must  be  mounted  at  the  end  of  a  small  spindle 
which  projects  past  the  bearing  far  enough  to  enable  the 
wheel  to  reach  past  the  end  of  the  hole  to  be  ground.  Such 
a  spindle  rotating  at  a  high  speed  is  liable  to  vibrate,  espe- 
cially if  a  pressure  be  applied  at  the  end  of  it,  as  is  here 
the  case. 

Sometimes,  however,  it  becomes  absolutely  necessary  to 
grind,  internally,  even  a  comparatively  large  amount  of  stock. 
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Fig.  2.    Grinding  Head  for  External  Grinding  Machine. 

This  is  the  case,  when  finishing  manganese  steel,  this  material 
being  so  hard  that  it  cannot  be  cut  by  any  kind  of  tool  steel. 
Take  the  case  of  bores  of  manganese  steel  car  wheels.  As 
the  grinding  of  the  bores  must  be  done  without  any  stock 
having  previously  been  removed  from  the  rough  casting,  on 
the  average,  about  one-eighth  inch  of  metal  must  be  ground 
off  from  the  hole.  All  the  errors  in  the  cored  hole,  as  eccen- 
tricity in  reference  to  the  circumference  of  the  wheel,  etc., 
must  bo  corrected  by  grinding.  A  hole  cored  in  a  manganese 
steel  easting  Is  always  comparatively  much  rougher  than 
a  hole  cored  in  cast  iron,  and  all  this  must  be  taken  into  con- 
sideration, when  determining  the  amount  of  stock  to  leave 
for  the  grinding  process. 

The  old  method  for  finishing  the  bores  of  these  wheels  was 
to  cast  an  ordinary  steel  bushing  in  the  hole.  This  then 
was  bored  in  the  usual  manner  in  a  lathe  or  boring  mill. 
But  this  method  had  several  objectionable  features,  and, 
besides,  it  was  too  expensive. 

Design  of  Fixtures  for  Internal  Grinding. 

The  fixture  used  In  the  Internal  grinding  machine  designed 
for  grinding  these  wheels  Is  shown  in  Fig.  3.     Internal  grind- 


ing fixtures,  generally  liave  a  long  extension  bearing,  as 
sliowii  in  Fig.  4.  This  serves  to  support  the  spindle  as  near 
to  the  grinding  wheel  as  possible;  but  the  diameter  at  the 
root  of  this  extension,  that  Is,  nearest  to  the  box,  cannot 
exceed  the  diameter  of  the  grinding  wheel. 

Tho  spindle,  shown  In  Fig.  :i,  is  made  solid,  and  has  the 
largest  diameter  possible  for  tlic  size  of  tho  grinding  wlieel. 
An  Increased  amount  of  rigidity  and  a  greatly  increased  sim- 
plieity  Is  gained  by  this  design. 


llachlneru.X.  T. 
Fig.  3.     Grinding  Head  for  internal  Grinding. 

When  working,  the  grinding  wheel  produces,  especially  in 
dry  grinding,  very  much  dust.  When  inside  a  hole  the  dust 
cannot  very  easily  get  away,  but  whirls  about  in  the  hole. 
If  the  spindle  has  a  bearing  near  to  the  grinding  wheel,  the 
dust  will  find  its  way  into  the  journal.  This  drawback  is 
entirely  eliminated  by  having  a  large  solid  spindle  without  a 
bearing  near  to  the  grinding  wheel. 

As  to  the  relation  between  the  overhanging  part  of  the 
spindle  and  the  distance  between  centers  of  the  boxes,  there 
are  many  factors  that  come  into  consideration  in  regard  to 
this  relation,  such  as  the  design  of  the  boxes,  the  diameter 
of  the  spindle,  how  close  the  spindle  can  be  allowed  to  run 
in  the  boxes,  etc.  However,  the  distance  between  the  cen- 
ters of  the  boxes  should  be  made  as  large  as  the  general 
design  conveniently  permits. 

The  cut  shows  at  A  the  support  for  the  motor.  This  sup 
port  is  placed  on  the  top  of  the  top  rest.  The  driving  pulley  is 
placed  between  the  bearings,  so  that  the  support  could  be  made 
as  rigid  as  possible. 

It  was  found  by  actual  experience  with  these  fixtures,  that 
when  the  grinding  wheel  was  taking  a  fairly  heavy  cut  the 
spindle  did  not  vibrate  nearly  so  much  as  when  the  wheel 
was  running  idle.  The  springing  quality  of  the  spindle,  and 
the  pressure  between  work  and  wheel,  made  the  wheel  cut 
without  any  chattering  worth  mentioning. 

Regarding  the  peripheral  speed  of  the  grinding  wheel, 
what  has  already  been  said  with  reference  to  external  grind- 
ing is  equally  applicable  to  internal  grinding. 

Because  of  the  lighter  fixtures  the  speed  of  the  work  should 
be  slower  than  for  external  grinding.  The  writer  has  found 
the  right  cutting  speed  for  manganese  steel  to  be,  for  heavy 
grinding,  about  seven  feet  a  minute.  For  the  finishing,  the 
speed  can,  with  advantage,  be  somewhat  higher.  Because  of 
the  combined  hardness  and  toughness  of  this  steel,  the  cut- 
ting speed  Is  exceptionally  low  in  this  case.     Regarding  the 
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Fig.  4.    Common  Construction  of  Grinding  Heads  for  Internal  Grinding. 

traverse  speed  of  the  wheel.  It  should  travel  three-fourths  ol 
its  width  for  one  revolution  of  tlie  work,  the  same  as  for 
external   grinding. 

Wet  and  Dry  Internal  Grinding. 

One  point  tlial  has  been  much  discussed  in  regard  to  Inter- 
nal grinding,  is  whether  it  shall  be  conducted  wet  or  dry. 
Some  grinding  machine  designers  have  advanced  the  opinion 
that  it,  by  all  means,  must  be  done  dry,  but  others  claim  the 
wet  method  to  bo  superior.  For  light  finishing  grinding  one 
method  might  be  considered  as  good  as  the  other,  because  so 
small  an  amount  of  heat  Is  generated  that  there  is  no  dan.ger 
of    burning   the   material    or    breaking   the   wheel.      But.    for 
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heavier  grinding,  a  considerable  amount  of  heat  is  generated, 
and  it  becomes  necessary  to  carry  it  off  by  water.  At  least, 
such  is  the  writer's  own  experience  on  this  subject.  At  a 
test  recently  conducted  to  find  out  the  actual  difference 
between  drj'  and  wet  internal  grinding,  it  was  found  that  the 
cutting  quality  of  the  grinding  wheel  was  about  the  same  in 
both  cases,  but.  with  a  heavy  feed  and  dry  grinding,  the  work 
was  highly  heated,  and  the  wheel  broke  after  about  half  an 
hour's  run,  while,  with  wet  grinding,  the  wheel  stood  the 
heavy  cut  continuously  without  breaking. 

The  water  can  be  injected  into  the  hole  in  a  stream  about 
one-siateenth  inch  in  diameter.  In  addition  to  carrying 
away  the  heat,  the  water  serves  to  wash  away  the  removed 
stock  from  the  hole. 

The  writer  conducted,  a  short  time  ago,  a  test  on  the  above 
mentioned  internal  grinding  machines,  in  order  to  find  out 
and  supply  the  sales  department  with  a  figure  of  the  time 
required  to  grind  the  bores  of  a  certain  kind  of  manganese 
steel  car  wheels.  Two  different  kinds  of  wheels  were  tested. 
The  first  one,  a  20-inch  diameter  wheel,  had  a  bore  2% 
Inches  in  diameter  and  5%  inches  long,  and  it  was  to  be 
ground  for  a  press  fit.  The  second  one,  an  18-inch  diam- 
eter wheel,  had  a  bore  314  inches  in  diameter  and  iVs 
inches  long,  and  was  also  to  be  ground  for  a  press  fit.  Four 
wheels  of  each  kind  were  ground  during  the  course  of 
the  test,  and  it  was  found  that  the  actual  time  for  the 
grinding  operation,  not  including  the  time  required  for  put- 
ting up  the  work  in  the  machine,  was,  for  the  first  kind 
of  wheels  1  hour  and  23  minutes  for  all  four,  and  for  the 
second  kind,  1  hour  and  9  minutes  for  four  wheels.  Con- 
sidering that  the  bores  of  the  wheels  were  not  previously 
turned,  but  entirely  rough,  as  the  wheels  were  taken  directly 
from  the  foundry,  and  considering  the  hardness  and  tough- 
ness of  the  steel,  the  results  obtained  were  considered  good. 
The  time  of  putting  up  the  work  in  the  machine  was  about 
6  to  8  minutes  for  each  wheel.  As  the  machines  work  auto- 
matically, one  man  is  able  to  run  three  machines.  Counting 
8  minutes  for  the  putting  up  of  each  wheel,  the  man  is  able 
to  grind  one  wheel  in  30  minutes  of  the  first  kind,  and  one 
wheel  in  26  minutes  of  the  second  kind. 

The  work  was  revolved  at  a  speed  of  7.7  revolutions  per 
minute.  This  makes  a  peripheral  speed,  for  the  first  case,  of 
5.8  feet  a  minute,  and  for  the  second  case,  of  6.6  feet  a 
minute.  The  grinding  wheel  used  was  a  2inch  diameter, 
1-inch  face.  No.  46  grit,  0  grade  alundum  wheel.  It  was  run 
at  a  speed  of  4,750  feet  a  minute. 

The  traverse  speed  of  the  work  was  as  high  as  0.84  inch 
per  revolution  of  work.  This  allowed  the  wheel  to  overlap 
the  old  cut  by  only  0.16  inch  but,  as  the  grinding  wheel  was 
trued  very  carefully,  this  was  found  to  be  all  there  was 
required  for  obtaining  a  nice  smooth  surface.  The  traverse 
feed  was  not  slowed  down,  but  remained  the  same  while 
doing  the  final  finishing,  and  a  very  satisfactory  finished  hole 
was  obtained.  The  test  was  made  throughout  with  wet  grind- 
ing. 

For  heavy  cylindrical  grinding,  that  which  I  especially 
referred  to,  the  width  of  the  wheel  used  varies  between  1% 
and  2V,  inches,  regardless  of  the  diameter.  In  some  special 
cases  narrower  wheels  than  IVy  inch  are  used,  but  these  spe- 
cial cases  are  exceptions  to  the  general  practice,  and  must 
be  recognized  as  such  by  the  machine  builders  and  users. 
Although  larger  wheels  are  used,  it  is  my  opinion  that  the 
best  range  of  diameters  of  wheels  is  between  12  and  18  inches. 
For  how  wide  a  wheel  the  grinding  machine  in  the  future  can 
be  designed,  has  yet  to  be  decided;  but,  wider  wheels  and 
heavier  machines  point  the  direction  of  the  road  which  the 
designer  and  machine  builder  should  follow  for  the  devel- 
opment of  the  grinding  machine. 


The  output  of  the  world's  shipyards  for  the  year  1907  was 
1,930  vessels  of  over  100  tons  displacement,  with  an  aggregate 
of  3,099,299  tons.  The  tonnage  of  the  vessels  built  in  the 
United  States  amounted  to  474,675  tons,  which  is  33,400  tons 
greater  than  the  output  for  the  previous  year.  Of  the  total 
tonnage  of  the  vessels  built  in  this  country,  considerably  more 
than  half  was  constructed  for  the  Great  Lakes. 


ITEMS  OF  MECHANICAL  INTEREST. 


UNIQUE  BEARING  FOR  END-TIPPING  SLAG  LADLE. 
Another  interesting  application  of  roller  bearings  is  shown 
in  the  diagrammatical  sketch,  herewith,  of  an  end-tipping  slag 
ladle  made  by  the  Dewhurst's  Engineering  Company,  Ltd., 
Attercliffe  Road,  Sheffield,  England.  In  this  design  double 
trunnions  A  are  cast  on  each  side  of  the  ladle,  and  are  located 
slightly  above  its  center  of  gravity  so  that  the  ladle  will  right 
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End-tipping  Slag  Ladle  vnth  Roller  Bearings. 

itself  from  any  point  to  which  it  may  be  tipped.  Roller  bear- 
ings B  are  provided  on  the  carriage  on  which  these  trunnions 
rest,  and  this  greatly  reduces  the  power  required  for  tipping, 
as  the  trunnions  roll  easily  along  the  surface  of  the  rollers. 
The  principle  exhibited  is  a  very  interesting  one,  and  shows 
how  simple  means  may  be  adopted  for  solving  a  rather  diffi- 
cult problem  of  machine  design,  and  indicates  the  possibility 
o_f  the  efficiency  of  the  least  elaborate  devices  which  are  not 
likely  to  get  out  of  order,  and  which  hardly  need  any  attend- 
ance whatever. 


SUBSTITUTE  FOR  COTTER  PINS. 
The  accompanying  cut  shows  an  interesting  little  appliance, 
used  instead  of  the  common  split  cotter  pin.  The  pin  shown 
is  manufactured  by  a  Swedish  firm,  Aktiebolaget  Bofors- 
Gullspang,  Bofors,  Sweden.  Its  simplicity  and  general  use- 
fulness of  application  seem  to  warrant  that  attention  be  called 
to  it.  As  will  be  seen,  the  pin  in  Fig.  1  simply  consists  of  a 
round  piece  of  stock,  provided  with  a  ball-shaped  head  A 
at  one  end,  and  a  tapering  head  B,  at  the  other,  the  corner  E 
being  quite  sharp.  The  pin  is  split,  as  shown,  crosswise,  so 
that  when   pushed  into  a  hole,  it  will   spring  sufficiently  tq 


Fig.l 


Fig.2 
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Pigs.  1  and  2.    Showring  Pins  which  take  the  Place  of  the 
Common  Split  Cotter  Pin. 

permit  being  pushed  through,  but  as  soon  as  part  B  has  passed 
through  the  hole,  it  will  spring  out  again,  and  on  account  of 
the  sharp  corner  at  E,  it  is  not  possible  for  the  pin  to  slip 
out  of  the  hole  again,  excepting  if  a  special  tool  (a  socket 
with  a  hole  in  it  of  the  same  diameter  as  the  body  C  of  the 
pin)  is  applied  at  the  end  to  force  the  prongs  together,  so  as 
to  make  the  head  small  enough  to  enter  the  hole.  These 
pins  are  also  made  by  simply  having  one  slot  through  thtm, 
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and  then  flatted  on  the  two  sides  a  trifle  below  the  diameter 
of  tht-  central  portion  C,  of  the  pin,  as  shown  In  Fig.  2.  In 
applying  these  pins,  nothing  Is  necessary  bnt  to  put  the 
tapered  end  Into  the  hole,  and  gently  press  with  the  hand 
on  the  top  of  llie  head  .1,  until  the  pin  is  in  place. 


DEVICE  FOR  ADJ  USTING  THE  FEED  OF  A  ROTATING  CUT- 
TING TOOL  IN   PROPORTION   TO  THE 
WORKING  PRESSURE. 

The  /.citschrift  fiir  Werkzeugmaschinen  und  Werkzeuge, 
shows,  In  its  Issue  for  December  5,  1907,  an  Interesting  mech- 
anism for  automatic  adjustment  of  the  feed  in  proportion  to 
tl\e  worldng  pressure  on  the  cutting  edges  of  a  rotating  cut- 
ting tool.  The  principle  of  the  device  is  shown  in  the  dia- 
grammatical view  in  the  accompanying  cut.  This  device  Is 
intended  to  make  It  possible  to  automatically  throw  out  the 
feed,  when  the  pressure  on  the  cutting  edges  of  the  tool 
becomes  heavier  than  normal,  and  to  completely  reverse  the 
feed  in  case  this  pressure  still  continues  to  be  abnormally 
high  when  the  feed  Is  thrown  out. 

Referring  to  the  cut,  A  represents  the  spindle  of  the 
machine  to  which  the  cutting  tool,  say  a  drill,  is  attached. 
This  spindle  is  driven  through  worm  gear  M  and  worm  L 
from  the  driving  shaft  B,  which,  in  turn,  receives  its  motion 
from  the  counter-shaft  through  the  belt  on  pulley  K.  The 
driving  shaft  B  Is  free  to  move  in  its  axial  direction,  within 
certain  limits.  The  clutch  C  is  keyed  to  the  shaft  B,  so  that  it 
Tvill  rotate  and  also  move  axially  with  the  shaft.  On  each 
side  of  clutch  C  gears  D  and  F  are  mounted  on  shaft  B,  in 
buch  a  manner  that  they  remain  stationary  In  the  axial  direc- 
-lion.  These  gears  are  not  keyed  to  the  shaft  B,  but  turn 
freely,  and  motion  is  imparted  to  them  from  clutch  C,  one 
-of  the  gears  being  engaged  at  a  time.  The  sides  of  gears  D 
and  F.  which  face  toward  the  clutch  C,  are  themselves  pro- 
vided with  clutch  teeth,  so  that  the  clutch  can  engage  with 
either  of  the  gears.  The  gear  D  in  turn  engages  with  gear  E, 
on  the  feed-shaft  I,  so  that  if  clutch  C  is  driving  gear  D, 
•motion  will  be  imparted  to  the  feed-shaft  /,  and  the  tool  will 
lie  fed  forward.     If,  again,  the  clutch  disengages  gear  D,  and 
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Diagrrammatical  View  of  Device  for  Automatically  Actuating  Feed  in 
Proportion  to  Pressure  on  Cutting  Edge  of  Tool. 

■occupies  a  neutral  position,  no  motion  whatever  will  be 
Imparted  to  tbe  feed-shaft  /.  If,  again,  clutch  C  engages 
with  the  gear  F,  then  the  feed-shaft  /  will  be  driven  through 
an  intermediate  gear  P  and  gear  U,  thereby  reversing  the 
motion  of  feed-shaft  7,  as  compared  with  the  direction  when 
receiving  motion  directly  through  gears  D  and  E. 

The  engagement  or  disengagement  of  the  clutcli  C  with  the 
■clutches  on  gears  D  and  F  is  accomplished  as  follows:  Spring 
A'  Is.  through  the  nuts  shown,  adjusted  to  the  proper  tension, 
so  thiit  it  will  normally  hold  the  driving  shaft  B  in  such  a 
position  that  clutch  C  engages  with  the  clutch  on  gear  D, 
when,  as  we  have  seen,  the  feed  shaft  feeds  forward.  In 
case  the  load  on  the  cutting  edges  of  the  tool  should  exceed 
the  normal  load,  however,  the  worm-wheel  will  exert  such  a 
pressure  on  the  teeth  of  the  worm  as  to  pull  the  worm  In  the 
'direction  of  the  arrow,  shown  at  the  end  of  the  worm,  thereby 
*onipresaJng  Jiw  .sjirlng  N,  and  pulling  tlie  clutch  V  out  of  en- 


gagement wi(h  the  clutch  on  gear  D.  Clutch  C  then  takes  a 
central  i)osl(ion  and  the  feed  is  stopped.  Should  the  resist- 
ance to  the  rotation  of  the  cutting  tool  still  continue  to  be 
strong  enough  to  compress  the  spring  still  further,  the  clutch 
will  enter  Into  engagement  with  the  clutch  on  gear  F,  in 
which  case  motion  will  be  transmitted  to  the  feed-screw  / 
through  the  gears  P  and  H,  as  mentioned  before,  which  thou 
reverses  the  feed  motion. 


HAEBERLIN  FRICTION  COUPLING. 
The  accompanying  cut  shows  an  interesting  and  ingenious 
friction  coupling  for  transmitting  power  from  one  shaft  to 
another,  If  these  are  situated  In  a  straight  line  with  one 
another.  Of  course,  the  design  may  be  applied  to  almost  any 
kind  of  a  friction  coupling,  if  suitably  modified.  If  we 
assume  that  the  shaft  K  is  the  driving  shaft,  and  the  shaft  L 
the  driven  shaft,  power  is  transmitted  from  the  one  to  the 
other  through  the  medium  of  rollers  O.  The  construction  Is, 
briefly,  as  follows:  The  flanged  sleeve  A  is  keyed  to  the 
shaft  K,  but  is  independent  of  the  shaft  L.  To  the  outside 
of  this  sleeve,  a  pulley,  spur  gear,  or  other  means  for  trans- 
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Friction  Coupling  of  Ingenious  Design. 

mitting  power,  may  be  attached.  The  action  of  the  device,  of 
course,  is  the  same  whether  the  shaft  K  or  the  shaft  L  is  the 
driving  shaft. 

The  driver  B  is  attached  to  the  shaft  L  and  is  also  keyed 
to  friction  disks  C  C,  so  that  if  the  friction  disks  are  actuated 
by  the  power,  and  rotate,  they  will  carry  with  them  the  driver 
B  and  the  shaft  L.  The  friction  disks  C  rotate  with  the  sleeve 
B,  but  are  still  free  to  move  in  a  longitudinal  direction.  The 
opening  of  the  sleeve  A  is  closed  at  tha  right-hand  end  by 
the  cover  T,  which  is  prevented  from  turning  by  the  set- 
screws  P.  The  threads  on  the  cover  permit  a  fine  adjustment, 
so  that  the  Inside  width  of  the  sleeve,  between  the  outside  of 
rings  C.  can  be  adjusted  within  very  small  limits,  and  the 
transmission  of  power  can  thus  be  controlled. 

The  characteristic  feature  of  this  design  is  to  be  found  in 
the  simple  and  practical  mechanism  for  producing  pressure 
on  the  friction  disks  C,  so  that  these  will  be  carrifd  around 
with  the  sleeve  A  and  its  cover  T.  This  arrangement  consists, 
in  general,  simply  of  two  levers  2V,  provided  with  hardened 
steel  rollers  G.  When  the  mutual  center  line  of  these  three 
rollers  Is  parallel  with  the  axis  of  the  shaft,  which  Is  the 
case  when  the  coupling  is  in  the  driving  position,  then  the 
distance  between  the  friction  disks  (7,  and  also  the  pressure 
on  the  friction  surfaces,  are  the  greatest.  When  the  levers  X, 
by  pulling  out  sleeve  E,  which  is  attached  to  the  ring  S  for  its 
operation,  are  pulled  from  the  position  shown,  and  brought 
into  the  position  indicated  by  the  center  lines  F.  shown  by 
the  dotted  lines,  the  center  linis  through  the  rollers  0  will 
form  an  acute  angle  with  the  axis  of  the  shaft,  and  the 
pressure  between  the  surfaces  C  C  and  the  sleeve  A  or  the 
cover  Is  released.  The  link  «  combines  the  sleeve  E  with  the 
levers  N,  which  are  operated  through  this  connection.  Tliese 
friction  couplings  are  made  by  Diisseldorfer  Masclilnenliau- 
Akliengesellschafl,   Diisseldo.rl'-tJrafpnberg.   Germany. 
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DIVIDENDS  AND  FOUL  AIR. 

If  there  is  iu  the  dictionary  a  stronger  word  of  Its  kind 
than  "asinine,"  we  would  lilie  to  use  it  to  describe  the  mental 
caliber  of  those  responsible  for  the  heating  and  ventilating 
arrangements  in  some  shops  and  drafting-rooms  with  which 
we  are  acquainted.  In  the  absence  of  a  stronger  word,  per- 
haps the  one  we  have  used  will  do.  Good  air  and  an  equable 
temperature  have  come  to  be  recognized  as  necessary  to  the 
proper  accomplishment  of  physical  or  mental  labor,  and  the 
neglect  of  these  provisions  is  the  exception  rather  than  the 
rule;  but  there  are  still  shops  in  which  the  proprietor  handi- 
caps his  workmen  and  diminishes  his  own  profits  by  the 
unsanitary  condition  of  his  plant. 

We  were  reminded  of  this  recently  by  a  visit  to  a  large 
drafting-room,  connected  with  a  plant  the  responsible  heads 
of  which  are  surely  old  enough  to  know  better,  and  prosper- 
ous enough  to  act  on  their  knowledge  without  even  temporary 
financial  embarrassment.  The  air  was  thick  and  heavy  and 
foul,  and  listlessness  and  sluggishness  were  apparent  every- 
where in  the  faces  and  actions  of  the  draftsmen.  It  would 
seem  as  though  a  single  clear-eyed  glance  at  the  room  and 
its  occupants  (assisted  perhaps  by  an  analytical  sniff  of  the 
tainted  atmosphere)  would  have  been  enough  to  show  the 
proprietors  on  which  side  their  bread  was  buttered. 

*     *     * 
AN  ASPECT  OP  PATENT  RIGHTS. 

The  daily  newspapers  recently  gave  considerable  space  to 
an  alleged  wonderful  improvement  in  firearms,  made  by  the 
son  of  a  well-known  inventor  of  rapid-fire  guns.  The  inven- 
tion is  in  the  nature  of  an  automatic  valve  placed  trans- 
versely in  the  barrel  near  the  muzzle,  which  is  required  to 
close  immediately  following  the  passing  of  the  bullet  so  as  to 
divert  the  gases  to  the  atmosphere  through  small  side  open- 
ings. The  object  is  to  prevent  the  sudden  expansion  of  the 
gases,  and  thus  render  the  firing  of  the  piece  noiseless.  The 
principle  of  action  is  somewhat  similar  to  that  of  the  gas 
engine  muffler  in  breaking  up  and  dispersing  the  gases,  and 
so  destroying  the  sharp  reports  of  the  explosions. 

An  examination  of  the  patent  specification  (No.  880,386) 
discloses  a  curious  fact.     The  invention  is  covered  by  a  basic 


patent  of  twenty-three  claims,  but  it  is,  as  described  and 
illustrated,  practically  inoperative.  In  fact,  we  very  much 
doubt  the  practicability  of  the  idea  as  outlined  by  the  in- 
ventor— for  one  reason,  because  of  the  inertia  of  the  neces- 
sary moving  parts,  but  the  patent  has  suggestive  value  and 
it  may  eventually  lead  to  the  solution  of  the  problem.  The 
field  for  following  inventors  is  what  we  are  concerned  about. 

The  patent  is  basic,  and  no  matter  how  ingeniously  some 
really  practical  intercepting  valve  scheme  for  rendering  fire- 
arms noiseless  is  worked  out,  its  inventor  is  barred  from  its 
use  by  an  impracticable  invention  which  has  been  awarded 
basic  claims.  To  say  the  least,  this  seems  unfair  to  future 
genius.  It  is  not  quite  just,  that,  because  an  inventor  had  a 
lucky  thought,  but  apparently  not  the  ability  to  devise  a 
working  model,  he  should  be  given  such  sweeping  rights.  It 
is  analogous  to  giving  the  discoverer  of  a  new  country  title 
to  all  the  land  that  he  found,  simply  because  he  first  saw  It. 
The  simplest  general  remedy  for  such  abuses  in  patent  prac- 
tice would  appear  to  be  to  limit  the  life  of  all  patents  to  a 
short  period,  say  two  or  three  years,  provided  the  inventor 
does  not  reduce  his  invention  to  actual  working  shape,  and 
then  enter  into  its  manufacture.  Such  a  provision  of  patent 
law  would  also  tend  to  discourage  the  buying  up  of  patents 
by    corporations   to    stifle    competition. 

*     *     * 
THE  ESSENTIAL  AND  UNESSENTIAL. 

When  an  industrial  plant  grows,  so  that  the  final  product 
is  lost  sight  of  in  the  production  of  each  detail,  It  is  a  great 
temptation  to  forget  the  relation  between  one's  own  work 
and  the  final  result  arrived  at.  The  essential  feature  in  pro- 
ducing a  machine  is  that  it  shall  possess  productive  qualities 
when  placed  in  the  hands  of  the  user.  The  drawings  for  the 
machine,  for  instance,  are  only  a  means  to  an  end,  and  are 
essential  only  inasmuch  as  they  aid  the  economical  and 
accurate  making  of  the  machine.  The  outside  finish  and 
polish  of  the  machine  is  not  essential  in  itself,  excepting  as 
It  aids  in  attracting  customers  who  may  not  be  able  to  judge 
so  much  of  quality  as  of  appearance. 

The  whole  shop  system  of  a  plant  is  unessential  in  itself, 
and  is  of  value  only  to  the  extent  to  which  It  aids  the  pro- 
duction. Yet — and  here  is  the  fatal  danger  in  the  growth  of 
a  large  undertaking — when  we  get  used  to  certain  ways  of 
doing  work,  and  to  certain  shop  systems,  these  seem  essential 
in  themselves,  and  the  final  end  of  the  wprk  is  lost  sight 
of.  A  draftsman  finishes  his  drawings  without  judgment 
as  to  the  actual  purpose  of  his  work.  He  lays  down  a  great 
deal  of  work  on  fancy  lettering  and  wonderful  border  lines, 
when  these  things  are  entirely  unnecessary  for  the  purpose 
of  the  drawing.  A  simple,  correct,  distinct  drawing,  giving 
the  directions  for  the  work  in  a  clear-cut  manner,  is  the  best 
drawing,  no  matter  if  it  looks  plain  to  the  artistic  eye.  The 
same  is  true  of  the  shop  and  its  methods.  A  certain  fore- 
man has  a  hobby  that  all  parts  shall  be  finished  in  a  certain 
way,  regardless  of  the  final  use  of  the  part  made.  Many  of 
the  men  get  into  the  same  habits;  they  complete  their  details 
of  the  machine  often  not  with  a  view  to  the  ultimate  object 
of  the  work,  but  simply  thinking  of  delivering  a  "nice  job" 
to  the  next  department.  The  tool-maker  is,  in  common  with 
the  draftsman,  often  the  worst  offender.  Jigs  and  fixtures 
are  finished  all  over,  an  entirely  wasted  amount  of  work  is 
laid  down  on  dimensions  not  essential,  and  the  work,  while 
carefully  done,  does  not  show  good  judgment. 

The  success  of  an  individual  as  well  as  of  a  firm  depends 
largely  on  this  judgment  of  essential  and  unessential  features 
of  work.  Careful  work  does  not  mean  unnecessary  work. 
The  greatest  care  should  be  taken  with  the  necessary  parts, 
and  no  time  wasted  which  involves  a  useless  expense.  It  i» 
gratifying  to  see  that  our  latest  designs  of  machine  tools 
show  no  machined  surfaces  excepting  the  working  surfaces. 
Fifteen  or  twenty  years  ago  many  machines  were  practically 
finished  all  over,  excepting  the  bed  and  legs,  and  this  involved 
a  double  waste  of  labor  as  it  increased  the  work  of  keeping 
the  machines  clean.  The  tendency  of  to-day  is  toward  greater 
economy  by  means  of  neic  methods,  but  there  is  a  great  deal 
to  be  gained  in  the  elimination  of  the  icaste  of  the  old  methods 
as  well. 
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COMPRESSED  AIR  VS.  ELECTRICAL  TOOLS. 

A  git'iit  deal  has  bet-n  wiittcn  In  the  euglnceiiiig  press 
regarding  the  relative  superiority  of  compressed  air  and  elec- 
tricity for  driving  portable  machine  tools.  Some  writers 
have  attempted  to  prove  with  figures  and  calculations  that 
electricity  Is  the  cheaper,  while  others  have  presented  argu- 
ments equally  good  on  the  face  that  compressed  air  is  the 
better  of  the  two  motive  powers.  Very  lUioly,  however,  an 
unbiased  view  of  the  subject  would  disclose  the  fact  that 
either  the  one  or  the  other  of  the  motive  powers  may,  at 
times,  be  the  preferable  one.  For  such  purposes  as  riveting 
and  callilng,  the  use  of  compressed  air  Is  a  foregone  conclu- 
sion, but  for  almost  all  other  small  portable  tools,  electricity 
has  gained  on  compressed  air  In  popularity.  It  cannot  be 
denied  that  in  point  of  weight,  the  compressed  air  motor  has 
advantages  over  the  electric  motor.  The  electrically-driven 
tools,  are,  as  yet,  considerably  heavier,  and  their  repair  bills 
are  higher  than  for  their  pneumatic  competitors.  The  elec- 
tric drive,  however,  is  more  efficient.  Some  experiments  car- 
ried out  by  an  English  engineer  indicate  that  1%-inch  holes 
drilled  in  steel  would  take  only  2  horse-power  at  the  dynamo, 
while  a  compressed  air  drill  on  the  same  size  of  hole,  at  the 
same  speed,  talves  9  horse-power  at  the  air  compressor,  so 
that  the  use  of  compressed  air  for  motive  power  is  rather 
more  expensive,  even  if  the  repair  bills  for  the  electric  tools 
are,  say,  twice  as  heavy  as  for  pneumatic  appliances.  It 
seems  then,  in  general,  that  the  electric  motor  possesses  ad- 
vantages over  its  competitor,  but  in  establishments  where 
riveting  and  calking  have  to  be  done,  compressed  air  is  able 
to  hold  its  own.  There  are  in  the  marliet  some  fairly  good 
electric  riveting  machines,  but  they  do  not  possess  the  con- 
venience and  portability  of  the  pneumatic  hammer.  In  shops 
where  an  air  compressor  is  required  for  some  pneumatic 
tools  for  the  purposes  mentioned,  it  may  be  advantageous  to 
use  the  air  for  other  operations  as  well. 

*     *     • 
RAPID  LOCOMOTIVE  TIRE  TURNING. 

The  development  of  powerful  locomotive  driving-wheel 
lathes  during  the  past  few  years  is  well  worth  attention. 
The  time  when  it  required  from  one  and  one-half  to  two 
days  to  turn  a  pair  of  locomotive  driver  tires  Is  not  long 
ago,  and  to  most  of  us  it  seems  but  yesterday  when  the 
turning  of  a  pair  of  hard  tires  in  four  or  five  hours  was  con- 
sidered a  feat  worth  mention.  The  advent  of  high-speed  steel 
revealed  the  general  inadequacy  of  machine  tools  in  power 
and  rigidity,  and  the  driving-wheel  lathe  was  one  of  the  first 
machines  to  be  re-designed  so  as  to  worli  the  new  tool  steels 
to  the  limit  of  capacity.  What  is  the  result?  Within  the 
past  three  years  we  have  seen  the  notable  exploit  of  turning 
ten  completely  finished  pairs  of  locomotive  tires  in  ten  hours, 
or  at  the  rate  of  one  pair  per  hour.  This  feat  has  since  been 
outdone,  and  now  it  appears  commercially  possible  to  turn  a 
pair  of  badly-worn  tires  for,  say,  56-lnch  wheel  centers.  In 
forty  minutes,  counting  in  the  time  required  for  putting  in 
and  removing  the  wheels  from  the  lathe. 

But  there  is  quite  obvioTisly  a  chance  for  further  reduction 
of  time,  if  we  are  willing  to  provide  still  greater  power  and 
strength  in  the  lathe.  At  the  present  time,  the  tire  is  broken 
down  with  a  round-nose  roughing  tool  which  removes  the 
worn  tread  and  the  top  of  the  flange.  Then  follow  three  form- 
ing tools,  the  first  removing  the  corners  of  the  flange,  the 
second  forming  the  flange  and  the  tread,  and  the  third  form- 
ing the  outer  coned  part  of  the  tread  and  rounding  the  edge. 

These  forming  tool  cuts  require  enormous  driving  power, 
but  progress  will  require  that  the  operations  of  turning  a 
tire  shall  be  reduced  to  two,  these  being  the  roughing  cut 
made  by  round-nose  tool,  and  the  finishing  operation,  which 
will  be  done  by  a  broad-faced  tool  of  exact  contour  of  the 
tiro,  forming  the  tread,  edge  and  flange  to  the  required  shape 
all  at  the  same  time.  The  immediate  objections  raised  will 
be  the  great  i)Ower  required  of  the  lathe  and  the  expense  of 
keeping  up  the  forming  tools.  The  first  objection  will  be 
valid  so  long  only  as  it  can  bo  shown  that  the  interest  on  the 
increa.sed  Investment  is  not  more  than  offset  by  the  greater 
earning  capacity,  and  the  second  objection  already  has  been 
met  by  the  proved  durability  of  existing  tire  forming  tools. 


When  It  can  bo  shown  that  a  forming  tool  will  last  for  some 
weeks  of  constant  use,  Us  economy  is  proved. 

With  the  two-operation  wheel  lathes  fully  developed,  we 
may  expect  to  see  601nch  tires  turned  in  twenty  minutes, 
counting  the  time  required  for  putting  in  and  removing  the 
pair  from  the  lathe.  We  fully  expect  to  see  twenty  pairs  of 
average  locomotive  tires  turned  In  a  day  of  ten  hours.  This 
will  be  Increasing  productive  capacity  with  a  vengeance.  The 
first  question  that  the  individual  thinks  of  is:  "What  good 
will  It  do  labor?"  That  question  is  one  that  the  twentieth 
century  must  answer. 

*     *     * 

ECONOMY  OF  NON-PRODUCTIVE  LABOR. 

It  seems  difficult  for  many  persons  in  charge  of  industrial 
undertakings  to  comprehend  that  so-called  productive  labor, 
i.  e.,  labor  directly  or  manually  engaged  In  making  the  actual 
product  sold,  is  not  the  only  part  of  the  organization  actually 
profitable  or  productive.  While,  of  course,  it  is  recognized 
that  the  non-productive  labor  is  a  necessity,  it  is  by  a  great 
many  considered  as  a  necessary  evil,  and  any  contemplated 
increase  of  a  non-productive  department  is  viewed  with  dis- 
trust and  with  the  fear  that  its  expense  may  mount  so  high 
as  to  devour  the  profits  of  the  productive  departments.  An 
example  of  substantial  economy  effected  by  increasing  the 
"non-productive"  labor  cost  may  be  cited. 

In  a  certain  shop,  where  a  great  part  of  the  work 
consisted  in  making  certain  tools  to  order,  the  customers 
ordering  such  tools  often  simply  sent  in  samples,  and  re- 
quested that  one  or  more  tools  be  made  exactly  like  the 
sample.  The  manufacture  was  of  such  a  varied  character  that 
often  many  different  machine  operations  were  performed 
before  the  parts  were  finished,  so  that  they  had  to  pass 
through,  say,  six  or  seven  different  departments  before  com- 
pletion. It  was  the  custom,  until  lately,  to  send  these  samples 
directly  into  the  shop,  without  making  any  drawing  or  sketch 
from  them,  and  to  let  the  men  work  directly  to  the  samples, 
reproducing  them  as  closely  as  possible.  It  is  evident  that, 
as  the  sample  passed  from  department  to  department,  the 
same  dimensions  were  measured  over  and  over  again,  perhaps 
half  a  dozen  times.  If  the  machinist  working  on  the  parts 
did  not  note  down  the  dimensions  at  the  time  when  measured, 
it  might  occur  that  each  machinist  working  on  a  part  had  to 
measure  the  same  dimension  two  or  more  times.  The  waste 
is  evident;   still,  the  time  was  charged  as  productive  labor. 

Later,  somebody  suggested  that  the  proper  thing  would  be 
to  hire  one  more  draftsman  who  would  make  sketches  of  all 
these  samples,  as  they  came  in,  and  to  have  another  man 
check  the  figures  on  the  sketches  from  the  samples  before 
the  sketch  was  sent  in  the  shop.  This  necessitated  that  each 
tool  be  measured  twice.  The  sample  tool  was  then  sent  with 
the  sketch  into  the  shop,  but  the  machinists  were  required  to 
work  to  the  sketch,  the  sample  merely  giving  them  an  idea 
of  the  general  appearance  of  the  tool  required.  Now,  the 
additional  cost  of  another  draftsman  and  the  cost  of  checking 
by  a  more  expensive  man  was,  of  course,  charged  as  unpro- 
ductive labor,  and  considered  practically  as  a  loss,  but  there 
is  no  doubt  that  a  great  saving  was  accomplished  on  each 
particular  tool  sketched  up  in  this  manner,  inasmuch  as  the 
necessity  of  measuring  the  sample  in  every  department,  and 
in  some  departments  several  times,  was  avoided.  At  the 
same  time,  many  mistakes  that  had  previously  occurred  when 
one  man  had  measured  the  sample  and  then  worked  to  an 
incorrect  figure,  were  rflso  avoided  by  the  checking  before  the 
sketch  of  the  sample  left  the  drafting-room.  A  permanent 
record  of  the  tool  made  was  also  provided  by  this  method. 

The  system  referred  to,  is  one  of  the  very  simplest  kind, 
of  course,  but  it  Is  undoubtedly  true  that  In  hundreds  of 
different  cases  the  same  principle  can  be  applied  in  a  great 
many  shops  to-day.  Work  is  constantly  done  in  a  wasteful 
way  by  so-called  productive  labor,  which,  if  properly  system- 
atized, could  be  done  by  so-called  unproductive  labor  in  less 
time,  with  greater  accuracy,  and  with  the  possibility  of  saving 
considerable  in  the  running  shop  charges.  Let  It  not  be 
forgotten  then  when  men  running  machines  do  "unproductive" 
labor,  their  machines  are  Idle,  but  the  Interest  account  on  the 
cost  of  these  machines  runs  along  just  the  same. 
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CURRENT  MECHANICAL  EVENTS— LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


According  to  the  Mechanical  World,  the  Marconi  Wireless 
Telegraphy  Co.,  on  February  3,  commenced  to  accept  messages 
from  the  public  for  transmission  between  London  and  Mon- 
treal.    The  charge  is  15  cents  a  word,  including  land  rates. 


Notwithstanding  the  financial  depression  which  prevailed 
during  the  last  months  of  the  past  year,  the  trade  and  indus- 
try of  the  United  States  during  1907  exceeded  all  previous 
records.  According  to  a  table  of  summaries  issued  by  the 
Bureau  of  Statistics,  the  production  of  anthracite  and  coke 
pig  iron  in  1907  exceeded  2.5.315,000  tons,  while  in  1906  the 
figure  was  24,808,000  tons.  Shipments  of  all  kinds  of  products 
in  nearly  every  case  exceeded  by  from  5  to  12  per  cent  those 
of  the  previous  year. 

In  the  January  issue  of  Machinery,  engineering  edition,  we 
mentioned  that  the  German  government  has  taken  consid- 
erable interest  In  the  question  of  airships.  How  serious  this 
interest  really  is  is  shown  by  the  fact  that,  according  to 
Engineering,  the  German  Reichstag,  after  having  granted  the 
sum  of  $125,000  for  the  erection  of  a  balloon  shed,  and  for 
other  incidental  expenses,  has  made  another  supplementary 
allowance  of  $100,000  for  the  building  of  a  secona  airship 
for  experiments. 


Not  only  is  the  large  Krupp  Works,  in  Essen,  Germany, 
the  largest  industrial  establishment  anywhere  in  the  world, 
but  it  also  appears  to  be  one  of  the  best  paying  of  all  large 
industrial  undertakings.  It  is  reported  that  the  dividend  for 
the  year  1906-7  was  maintained  at  10  per  cent,  the  same  as 
the  year  previous,  the  net  profits  for  the  year  amounting  to 
$6,250,000,  after  taxes,  interest  and  all  similar  expenses  had 
been  paid.  The  capital  of  the  concern  was  increased,  during 
the  year,  from  $40,000,000  to  $45,000,000. 


Au  interesting  method,  taken  from  a  German  source,  for 
sharpening  files  when  worn  is  given  in  Industritidningen 
Norden.  The  file  is  connected  with  the  positive  pole  of  a 
battery,  consisting  of  12  Bunsen  elements,  and  is  then  placed 
in  a  bath  consisting  of  40  parts  sulphuric  acid,  to  1,000  parts 
water.  The  negative  electrode  consists  of  a  copper  wire, 
coiled  in  a  spiral  around  the  file,  but  not  touching  it.  The 
file  is  then  exposed  to  the  action  of  the  current  for  about 
ten  minutes.  It  is  stated  that  files  treated  in  this  manner 
can  be  sharpened  so  that  they  are  nearly  as  good  as  new. 


An  International  Industrial  Exhibition  is  to  be  held  at 
Toulouse,  France,  beginning  May  1,  and  continuing  until  Sep- 
tember 20,  1908.  American  firms  are  invited  to  exhibit,  and 
the  directory  of  the  exhibition  has  offered  to  undertake  to 
receive  their  exhibits,  and  to  send  them  back  at  the  end  of 
the  exhibition.  Applications  for  admittance  are  to  be  made 
either  to  the  American  Consul,  or  to  the  Directory  of  the 
Exhibition  (Commissariat-General,  Exposition  Industrielle, 
Toulouse,  France).  The  goods  will  be  transported  back  to  the 
French  sea-port,  free  of  charge,  by  the  French  railway  com- 
panies. 

A  practical  test  of  reinforced  concrete  to  determine  whether 
it  is  safe  to  remove  the  forms  and  supports,  was,  according 
to  Engineering  Neivs,  given  by  Mr.  C.  A.  P.  Turner,  in  the 
course  of  an  address  to  the  Northwestern  Cement  Products' 
Association,  at  Chicago,  111.  The  sijeaker  said  that  it  was 
difficult  to  formulate  a  comprehensive  rule,  covering  the  varia- 
ble conditions  entering  into  the  problem  of  the  setting  of 
concrete,  but  it  is  easy  to  demand  that  concrete  not  frozen 
Shall  be  set  sufficiently  hard,  so  that,  if  tested  by  driving  a 
20-penny  wire  spike  into  it,  with  an  ordinary  carpenter's 
hammer,  the  spike  shall  double  up  after  penetrating  approxi- 
mately one  inch,  and  if  the  concrete  is  not  sufiiciently  good 
to  withstand  this  test,  after  having  had  ample  time  to  set,  it 
is  not  good  enough  to  remain  and  do  business  in  a  structure 
that  may  be  deemed  safe. 


The  Engineering  Record  mentions  some  interesting  tests 
which  have  been  made  by  Mr.  A.  E.  Outerbridge  some  time 
ago  for  establishing  the  amount  of  swelling  of  cast  iron  by 
subsequent  heating  and  cooling.  These  tests  proved  that  it 
is  possible  to  increase  the  volume  of  cast-iron  bars  as  much 
as  40  per  cent.  A  bar  measuring  one  inch  square  by  14  13/16 
inches  long  was  heated  in  a  gas  furnace  to  1,450  degrees  F., 
and  then  cooled  27  times,  after  which  careful  measurements 
showed  that  the  bar  had  increased  in  length  to  16  Vo  inches, 
and  to  a  cross  section  1%  inch  square.  Further  heatings, 
however,  increased  the  size  of  the  bar  only  slightly.  As  this 
action  is  identical  with  the  action  of  cast  iron  in  super-heat- 
ing steam  fittings,  it  is  quite  generally  thought  that  the  difiS- 
culties  experienced  with  such  fittings  are  direct  results  of  the 
many  variations  of  temperature  rather  than  the  high  tem- 
peratures themselves. 


It  has  been  stated  by  several  authorities  that  high-speed 
steel  milling  cutters  are  not  very  successful  in  cutting  hard 
materials.  Messrs.  Armstrong's  Arms  factory,  England,  how- 
ever, constantly  employ  high-speed  steel  milling  cutters  for 
cutting  nickel-chrome  steel  armor-plate,  using  a  cutting  speed 
of  75  feet  per  minute.  Experience  with  high-speed  steel  cut- 
ters, used  for  cutting  the  teeth  of  gears  for  motor  cars,  which 
are  made  of  a  very  hard  material,  putting  a  severe  strain  on 
the  cutters,  lias  shown  that,  under  such  circumstances,  high- 
speed steel  milling  cutters  will  last  three  and  one-half  days, 
without  grinding,  as  compared  with  one  day  when  ordinary 
carbon  steel  milling  cutters  are  used,  and  at  the  same  time, 
the  feed  per  revolution  could  be  increased  1/3,  so  that  the 
high-speed  steel  cutter,  in  addition  to  cutting  at  a  higher 
speed,  and  lasting  a  greater  length  of  time,  without  being 
ground  or  recut,  would  stand  a  greater  strain  as  well. 


An  Italian  correspondent  to  the  Times  Engineering  Supple- 
ment states  that  at  a  meeting  of  naval  and  mechanical  engi- 
neers, held  in  Genoa  early  this  year  Signer  L.  d'Adda,  an 
Italian  naval  engineer,  presented  a  proposition  for  the  pro- 
tection of  armored  war  vessels  with  reinforced  concrete 
instead  of  steel  plates.  This  system,  he  stated,  has  been  used 
with  excellent  results  for  land  fortifications.  While  following 
the  operations  of  the  Russo-Japanese  war  in  the  Far  East,  he 
had  been  impressed  by  the  resistance  offered  by  reinforced 
concrete  against  heavy  projectiles.  The  weight  of  plates  made 
of  this  material  would  be  about  the  same  as  of  plates  made 
from  steel,  and  the  space  required  was  not  more  than  of  a 
metal  armor,  while  the  cost  would  oe  very  considerably  less. 
It  is  stated  that  the  Ministry  of  Marine  of  Italy  has  directed 
that  ■some  of  this  concrete  protection  shall  be  thoroughly 
tested  at  one  of  the  naval  stations. 


In  a  paper,  read  some  time  ago,  before  an  English  engineer- 
ing society  on  the  subject  of  illumination,  the  speaker  called 
attention  to  the  false  economy  of  requiring  people  to  work 
by  poor  light.  In  comparison  with  the  cost  of  labor,  the  cost 
of  light  is  but  trifling.  He  took  the  illustration  of  a  man 
receiving  from  $2.00  to  $2.50  a  day,  or  about  25  cents  an 
hour,  and  compared  this  labor  cost  with  the  cost  of  a  16 
candle-power  lamp,  burning  10  hours,  which  he  estimated  to  be 
only  about  1%  cent.  Yet  there  are  thousands  of  skilled 
mechanics,  who  are  handicapped  in  their  work  by  insufficient 
and  ill-directed  light.  In  the  case  of  bad  light  in  a  factory 
or  shop,  the  personal  inconvenience  caused  thereby  means  a 
reduction  both  in  the  quality  and  quantity  of  the  output,  thus 
producing  a  loss,  in  comparison  with  which  the  cost  of  illumi- 
nation is  trifling.  One  must  bear  in  mind  that  most  men, 
engaged  in  mechanical  work,  are  guided  almost  exclusively 
by  the  sense  of  sight,  and  the  importance  of  furnishing  good 
illumination  ought  to  be  apparent,  although  it  cannot  be 
denied  that  this  question,  in  many  cases,  is  sadly  overlooked. 
To  furnish  up-to-date  machinery  and  tools,  to  pay  good  wages 
for  skilled  labor,  and  then  to  handicap  the  men  by  insufficient. 
or  improperly  placed,  light,  ought  to  be  so  apparent  a  fallacy 
that  it  would  hardly  be  necessary  to  call  attention  to  it. 
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The  following  Interesting  Information  regarding  the  Influ- 
ence of  variable  load  on  iron  beams.  Is  talven  from  Indiistri- 
lictningcii  yonltii.  It  is  usually  assumed  that  varlal)l(>  load, 
that  Is,  continued  loading  and  unloading  of  iron  beams,  dimin- 
ishes their  strength,  but  it  i.s  elaimed  that  at  the  laboratory 
for  the  testing  of  materials  in  Grosslichterfelde,  near  Berlin, 
It  has  been  found  that  this  assumption  is  not  based  on  actual 
facts.  On  application  of  a  department  of  the  Government 
Railroads.  24  beams  taken  from  an  old  railway  viaduct,  which 
had  been  built  in  1850,  were  tested.  Investigations  were  made 
to  establish  the  relationship  between  the  original  and  the 
present  strength  of  the  iron,  by  comparing  the  beams  from 
the  heaviest  loaded  and  the  less  heavy  loaded  portions  of  the 
bridge,  and  also  by  comparing  the  strength  of  two  identical 
parts  of  the  same  beam,  of  which  one  had  been  annealed, 
while  the  other  had  been  left  in  its  original  condition.  As  is 
well  known,  the  reduced  strength  and  elasticity  of  iron,  caused 
by  too  heavy  stresses,  can  be  regained  by  annealing.  If  then, 
by  the  variable  load,  the  strength  of  the  iron  had  been 
reduced,  the  annealed  beams  would  have  shown  a  greater 
strength,  when  tested,  than  those  which  had  not  been  annealed. 
The  testing  of  the  strength  of  the  materials,  however,  showed 
that  the  strength  of  the  iron  had  not  been  decreased  by  the 
variable  load,  which,  for  51  years,  had  been  applied  to  the 
bridge.  On  the  other  hand,  in  nearly  all  cases,  it  was  proved 
that  the  parts  which  had  been  most  heavily  loaded  showed 
greater  strength  than  those  which  had  been  exposed  to  less 
heavy  loads. 


Ltd.,  Accrington,  England,  is  shown  In  the  cut  below.  The 
apparatus,  in  general,  consists  of  a  vertical  shaft  L,  driven  by 
a  lielt  on  iiulley  M.  At  the  upper  end  of  the  shaft  L  Is 
mounted  a  conical  cup  B.  Into  this  cup  is  accurately  fitted  a 
metal  cone  A,  on  which,  in  turn,  is  mounted  a  vertical  spin- 
dle C,  carrying  two  horizontal  arms  D,  provided  with  two 
vanes  K.  When  the  spindle  C  is  revolving,  the  air  resistance 
on  the  vanes  K  will  tend  to  retard  the  movement.  A  revolu- 
tion counter  or  speedometer  E  is  connected  to  the  revolving 
cup  B,  and  one  speedometer  F  to  the  revolving  cone  A  inside 
of  the  cup.     The  action  of  this  device  Is  as  follows: 

A  small  quantity  of  the  oil  or  lubricant  to  be  tested  is 
placed  In  the  cup  B,  and  the  loose  cone  A  with  its  vertical 
spindle  and  vanes  is  placed  in  the  cup.  The  cone  has  a  groove 
In  its  side,  in  which  a  small  quantity  of  oil  may  remain,  so 
as  to  prevent  all  the  oil  being  pressed  out  of  the  cup  B,  when 
the  cone  A  is  placed  In  position.    The  lower  spindle,  with  the 


STORING  COAL  UNDER  'WATER. 
In  our  July  and  December,  190G,  Issues,  we  referred  to  the 
practice  of  the  Western  Electric  Company  of  storing  coal 
under  water.  This  is  admittedly  the  best  way  known  for 
minimizing  deterioration,  as  well  as  of  avoiding  spontaneous 
combustion  or  accidental  Ignition.  The  advantages  of  this 
method  of  storage,  says  the  Railroad  Gazette,  have  been  de- 
termined by  experiments  in  Great  Britain  within  the  past 
five  years.  The  British  Admiralty  has  been  the  most  noted 
as  well  as  the  most  extensive  investigator,  although  the 
studies  were  antedated  by  individual  experimenters,  who  wen'e 
able  to  record  definite  and  conclusive  results.  That  the  idea 
has  been  In  use  in  this  country  since  about  the  time  atten- 
tion was  first  drawn  to  it  in  England,  may,  however,  be  new 
to  many,  tor  already  in  1902  the  Western  Electric  Company, 
having  had  much  trouble  from  spontaneous  combustion  with 
Illinois  coal  stored  In  quantity,  determined  on  water  storage 
as  the  simplest  and  most  effective  preventive.  A  large  hole 
was  dug  in  the  ground,  the  coal  dumped  in,  and  flooded. 
When  the  large  new  plant  at  Hawthorne  was  built  about  two 
years  ago,  the  scheme  was  elaborated  to  its  present  propor- 
tions. A  concrete  pit  to  hold  10,000  tons  was  built,  with 
tracks  across  on  concrete  arches,  and  the  reserve  supply  of 
coal  is  kept  in  the  bins  thus  formed.  To  deposit  the  coal  in 
these  submerged  bins  costs  about  5  cents  a  ton.  It  is  removed 
by  a  locomotive  crane  with  a  grab  bucket.  The  water  for 
the  bins  comes  from  the  roofs  of  nearby  buildings.  The  cost 
of  the  pit,  which  is  310  feet  by  114  feet  by  15  feet  deep,  was 
at  the  rate  of  $7,000  per  1,000  tons  of  capacity.  When  the 
coal  is  used,  it  is  loaded  into  cars,  allowed  to  stand  24  hours 
to  drain,  and  then  put  into  the  overhead  bunkers  of  the 
power  station,  from  which  it  feeds  to  the  stokers.  It  is 
therefore  used  within  48  hours  after  coming  from  the  pit, 
and  burns  well.  Since  the  water  removes  all  of  the  finely 
pulverized  material,  it  Is  equivalent  to  using  washed  coal. 
The  British  experiments  included  storage  in  both  sea  and 
fresh  water,  and  in  the  former  Instance  the  quality  of  the 
coal  actually  was  improved,  presumably  from  its  permeation 
by  the  salt.  The  effect  of  salting  the  water  has  not  been 
tried  at  the  Western  Electric  Company's  pit. 
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cup  attached,  is  then  revolved  by  means  of  its  belt  and  pulley, 
at  a  speed  of  about  three  hundred  revolutions  per  minute, 
and  as  the  cup  revolves  with  the  cone  inside  it,  the  friction 
between  the  cup  and  the  cone  causes  the  latter  to  revolve 
also,  but  at  a  lower  speed  than  the  cup,  on  account  of  the 
resistance  offered  by  the  vanes,  when  passing  through  the 
atmosphere.  After  the  machine  has  been  running  for  a  given 
time,  say  a  couple  of  hours,  the  number  of  revolutions  made 
by  the  cup  and  those  made  by  the  cone  are  noted.  Then  a 
second  oil  or  lubricant  may  be  put  in,  after  first  removing 
completely  all  traces  of  the  one  previously  tested,  and  a  note 
made  of  the  number  of  revolutions  made  respectively  by  the 
cup  and  cone  during  the  same  period  of  time  as  in  the  first 

TESTS  OF  LUBRICANTS. 


Sample 
Number. 

Quality 
of 
Oil. 

Dura- 
tion of 
Test. 

Revolutions 
of  Cup. 

Revolutions 
of  Cone. 

Percentage 

of  Cone 
Revolutions 
to  Cup  Revo- 
lutions. 

1 
3 
3 
4 
5 
6 

Sperm 
Mineral 
Mineral 
Mineral 
Mineral 
Mineral 

3  hours 
3  hours 
3  hours 
3  hours 
3  hours 
2  hours 

36,540 
36,800 
36,300 
36.3.50 
36,580 
36,380 

13,300 
14,800 
16,100 
17,400 
18,600 
23,100 

33.6 
40.2 
44.4 
47.8 
50.8 
60.9 

APPARATUS  FOR  TESTING  THE  LUBRICATING 
QUALITIES  OF  OIL. 

Engineering,  February,  1908. 
An    interesting   little    apparatus    Intended    for    testing    the 
lubricating  qualities   of  oils,   made   by    Messrs.   John   Blake, 


test.  If  the  number  of  revolutions  made  by  the  cone  be  less 
with  the  second  oil  or  lubricant  than  with  the  first.  It  nat- 
urally follows  that  the  friction  between  the  cup  and  the  cone 
has  been  less,  and  therefore  that  the  second  oil  or  lubricant 
is  better.  Many  oils  can  be  compared  In  this  way,  and  their 
lubricating  value  can  be  put  down  In  the  exact  order  of  merit. 
The  accompanying  table  gives  the  results  of  a  few  tests  which 
have  been  made  on  a  number  of  different  kinds  of  oils  with 
this  device. 

When  heavy  oils  are  tested,  the  lever  H,  having  weights 
hung  on  its  end,  as  shown  In  the  cut,  is  used  for  producing 
the  required  pressure  between  the  cone  and  the  cup. 
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THE  STUB-TOOTH  GEAR. 

Abstract  of  pamphlet  entitled  '•Tlie  Stub-Tooth  Gear,"  published 
by  the  Felloivs  Gear  Shaper  Co.,  Springfield,  Vt. 

This  little  pamphlet  deals  with  the  advantages  of  the  "stub- 
tooth"  gear,  a  form  of  shortened  and  strengthened  involute 
tooth  cut  with  stub-tooth  cutters.  The  pamphlet  states  the 
case  for  short  teeth  of  greater  obliquity  than  14^^  degrees 
standard  so  conveniently  that  It  seems  worth  while  to  make 
the  following  condensed  abstract  of  it,  largely  in  the  words 
of  the  original: 

With  the  constantly  increasing  use  of  gears  for  transmitting 
power  in  widely  varying  quantities,  the  question  of  the  correct 
shape  and  size  of  gear  teeth  becomes  of  far  greater  impor- 
tance than  ever  before.  It  is  not  Sufficient  that  a  gear  be  well 
cut  and  the  teeth  properly  spaced,  but  the  shape  and  propor- 
tions of  the  tooth  itself  must  be  carefully  considered. 


Maehintry,  A'.K. 


Fig.  1.     Comparison  of  Actual  with  Maximum  Arc  of  Action  in  the 
14  1-2  Degree  System. 

The  two  most  important  features  are  the  securing  of  the 
nearest  approach  to  a  rolling  action  that  it  is  possible  to 
obtain  and  the  strongest  tooth  that  will  meet  this  condition. 
The  first  includes  easy  running,  reduces  the  friction  to  the 
lowest  point,  and  consequently  has  the  least  wear  in  action. 

In  the  matter  of  length,  it  is  a  fallacy  to  argue  that  teeth 
should  be  made  as  long  as  possible  in  order  to  have  two  or 
more  teeth  in  contact  at  once.  An  equal  division  of  the  load 
is  never  possible  between  two  contact  points,  and  it  can  be 
shown  that  the  lengthening  of  the  tooth  to  produce  more 
points  of  contact  gives  an  excessive  sliding  action  at  certain 
p(  rtions    of    the    tooth    action,    especially    with    gears    14^^ 


Pig.  2. 
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Comparison  of  Actual  -with  Maximum  Arc  of  Action  in  the 
Stub-tooth  System. 


degrees  of  standard  angle.  By  increasing  this  angle,  the  teeth 
may  be  shortened  so  that  only  such  portions  of  the  curve  are 
used  as  will  give  nearly  a  complete  rolling  action.  This 
increase  in  obliquity  has  been  advocated  before,  but  its  advan- 
tages are  very  limited,  if  a  tooth  of  the  standard  length  is 
retained. 


In  Figs.  1  and  2  are  shown  comparisons  of  the  tooth  form 
of  a  gear  of  the  standard  and  of  the  stub-tooth,  the  driver 
having  25  and  the  driven  26  teeth.  If,  in  the  diagrams,  the 
gears  are  supposed  to  rotate  in  the  direction  of  the  arrow, 
the  theoretical  action  begins  at  A  and  ends  at  D,  the  line 
A  D  being  termed  the  "line  of  action."     It  is  obvious,  however. 


Maehinfri/,  jV,'r. ' 


Fig.  3.  The  Involutes  are  those  of  Fig.  1.  The  Alternate  Shaded  Divisions 
show  the  Portions  of  Each  which  are  in  Contact  ^vith  the  Corresponding 
Portions  of  its  Mate  during  Equal  Angular  Movements. 

that  the  actual  action  can  only  begin  at  B,  where  the  outside 
diameter  of  the  upper  gear  intersects  the  line  A  D,  and  ends 
at  the  corresponding  point  C.  Drawing  the  radial  lines  from 
these  points  to  the  center  O  (not  shown)  the  triangle  AOD 
defines  the  maximum  or  the  greatest  possible  arc  of  action, 
and  B  0  C  the  actual  arc  of  action. 

In  Fig.  3  is  shown  an  involute  curve  of  14%  degrees  obli- 
quity of  each  of  the  gears,  the  curves  being  of  sufficient  length 
to  cover  the  maximum  arc  of  action,  and  drawn  to  the  same 
scale  as  Figs.  1  and  2.  The  alternately  shaded  divisions  of 
the  curves  show  the  portion  of  each  that  is  in  contact  with  its 
mate  during  an  equal  angular  movement  of  the  gears.  In 
Fig.  4  is  seen  a  similar  diagram  for  a  tooth  having  an  angle 
of  obliquity  of  20  degrees. 

In  Figs.  5  and  6  the  iilvolute  curves  of  Figs.  3  and  4  are 
developed  into  straight  lines,  marked  off  into  divisions  corre- 
sponding with  the  divisions  on  the  involutes.     These  division 


Fig.  4. 


The  Involute  of  the  Stub-tooth  Gear  in  Fig. 
in  the  Preceding  Figure. 
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2,  treated  as 


points  are  connected  by  cross  lines.  It  will  at  once  be  seen 
that  the  angularity  of  these  cross  lines  may  be  taken  as  a 
measure  of  sliding  that  takes  place  at  any  given  point,  since 
a  large  division  on  one  involute  making  contact  with  a  small 
division  on  the  other  involves  an  amount  of  rubbing  meas- 
ured by  the  difference  between  the  two  distances.  To  any 
one  who  has  labored  under  the  impression  that  if  the  involute 
curves  of  a  pair  of  gears  are  correct,  the  action  is  nearly  a 
rolling  one,  a  comparison  of  these  diagrams  will  be  both  inter- 
esting and  instructive.    Two  points  will  be  noted. 

First,  on  account  of  the  greater  angle  of  the  line  of  action 
of  the  stub-tooth,  the  maximum  arc  of  action  is  much 
increased. 

Second,  the  ratio  of  the  actual  to  the  maximum  arc  of 
action  of  the  stub-tooth  is  much  less  than  in  the  standard. 

This  latter  point  is  a  very  important  one,  as  we  thus  elimi- 
nate contact  at  both  ends  of  the  line  of  action.    When  we 
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realize  that  this  Is  the  portion  of  the  action  In  which  the 
sreater  part  of  the  sUtllnK  takes  place,  with  Its  Inevitable 
wear,  we  see  that  It  is  a  good  thing  to  cut  It  out  if  possible. 
The  point  of  the  tooth  which  wears  out  the  flank  of  Its  mate 
is  removed  with  the  adoption  of  the  stub-tooth,  and  this 
reduces  the  friction  while  Increasing  the  efficiency.  A  com- 
parison of  Figs.  5  and  G  shows  that  the  action  of  the  stub- 
tooth  is  as  nearly  a  rolling  one  as  it  Is  possible  to  obtain. 
The  action  of  the  standard  tooth  at  the  base  line  Is  that  of  a 
stone-boat  being  dragged  over  the  ground,  while  the  action  of 
the  stub-tooth  can  be  compared  with  the  same  stone-boat 
mounted  on  wheels. 

It  is,  of  course.  Impossible  to  entirely  eliminate  the  wear 
between  the  teeth  of  gears  working  under  a  load.  But  if  the 
wear  can  be  evenly  distributed  over  the  entire  working  face 
of  the  tooth,  the  correct  form  of  tooth  is  retained  Indefinitely, 
and  a  worn-out  gear  should,  aside  from  the  excessive  back- 


Fig.  5.  The  Involutes  of  Fig.  3  Separated  and  Developed  into  Straight 
Lines  with  the  Division  Points  Connected  as  shown.  The  Angularity  of  the 
Connecting  Lines  Is  a  Measure  of  the  Rubbing. 

lash,  run  as  well  as  a  new  gear.  And,  if  this  wear  can  be 
evenly  distributed,  the  durability  of  any  gear  will  be  increased 
many  times. 

We  have  so  far  discussed  only  the  points  of  efficiency  and 
durability,  but  there  is  another  advantage  of  the  stub-tooth 
over  the  standard  form,  and  one  which  some  might  think 
entitled  to  first  consideration,  especially  in  the  transmission 
of  any  considerable  amounts  of  power;  this  is  the  advantage 
of  greatly  increased  strength. 

A  comparison  of  the  two  diagrams  in  Fig.  7  (drawn  accord- 
ing to  the  well-known  method  proposed  by  Mr.  Wilfred  I^ewls) 
shows  an  Increase  in  strength  for  the  stub-tooth  form  of 
80  per  cent.     It  will  be  noted  by  comparing  different  comblna- 


Flg.  6.     The  Involutes  of  the  Stub. tooth  Gear  in  Fig.  4  treated  as  In 
the  Preceding  Figure. 

tlons  of  gears  that  the  Increase  in  strength  is  greatest  for 
pinions,  which  are  almost  Invariably  weaker  than  the  gears 
they  run  with. 

To  understand  the  Importance  of  this  consideration  of 
strength,  it  may  be  mentioned  that  If  comparisons  are  made 
between  a  15-tooth  6-pltch  141/2-degree  gear  and  one  with 
20  teeth  8/10  pitch  of  the  stub-tooth  standard,  both  having 
the  same  diameter.  It  can  be  shown  that  the  stub-tooth,  though 
shorter  and  of  finer  pitch,  has  20  per  cent  greater  strength, 
and  while  the  bearing  surface  per  tooth  is  shorter,  the  total 
area  of  bearing  surface  Is  6  per  cent  greater. 


Some  of  those  who  are  not  entirely  familiar  with  this  sys- 
tem of  gear  teeth  have  made  the  mistake  of  thinking  that  it 
consists  simply  of  the  shorter  tooth  than  the  standard  form, 
wliile  retaining  the  same  pressure  angle,  and  have  therefore 
opposed  It  on  the  ground  that  the  arc  of  action,  in  the  case 
of  a  small  pinion,  is  not  equal  to  the  pitch  arc,  and  that  the 
action  Is  therefore  not  continuous,  because  one  tooth  Is  out 
of  action  before  the  next  tooth  takes  up  the  load. 


M,'i 


25  Teeth 


Fig.  7.    The  Strength  of  a  14  1-2  Degree  Tooth  and  a  Stub  Tooth  Compared  by 
the  Wilfred  Lewis  Method;  the  Strength  Is  measured  by  Dimension  y. 

It  should  be  thoroughly  understood,  and  we  wish  to  empha- 
size the  fact  as  much  as  possible,  that  the  increased  angle  of 
obliquity  Is  an  essential  and  vital  part  of  the  stub-tooth  sys- 
tem, and  that  with  this  increased  angle,  the  arc  of  action  is  as 
long  as  that  of  the  14yo-degree  tooth. 

Fully  one-third  of  the  cutters  made  by  the  Fellows  Gear 
Shaper  Co.  are  now  of  the  stub-tooth  form. 

[We  have  described  the  method  of  sizing  the  stub-tooth 
gear  in  a  previous  issue  of  Machinery.  See  "How  and  Why" 
In  the  July,  1907,  Issue.  This  method  of  sizing  the  teeth 
is  very  convenient  for  use  with  the  Fellows  gear  shaper.  In 
which  the  depth  of  cut  Is  obtained  by  referring  to  graduations 
numbered  to  correspond  with  the  diametral  pitch  used.  We 
cannot  escape  the  belief,  however,  that  it  is  a  serious  error 
to  Inaugurate  a  system  In  which  the  addendum  of  the  tooth 
bears  no  definite  relation  to  the  pitch.  While  the  convenience 
of  the  operator  is  worth  consideration,  we  believe  it  could 
have  been  obtained  in  other  ways  that  would  not  have 
Involved  the  irregular  determination  of  the  addendum,  as  now 
practiced. 

The  argument  for  shortened  addendum  and  increased  press- 
ure angle,  given  in  this  pamphlet,  seems  to  us  worthy  of  the 
serious  attention  of  mechanics.  The  conclusions  are,  we 
believe,  inescapable,  and  perhaps  even  more  might  be  said 
from  the  standpoints  of  efficiency  and  durability  In  behalf  of 
a  change  from  the  old  standard  form. — Editor.] 


FRICTION  AND  LUBRICATION. 

Abstract  of  paper  read  by  Dr.  J.  T.  Nicolson  before  theMan- 

chester,  England.  Association  of  Engineers, 

'  November  23,  1907. 

The  present  paper  does  not  give  much  attention  to  dry 
friction,  or  to  the  laws  of  resistance  when  one  solid  moves 
over  another.  Its  chief  aim  is  to  attempt  to  give  some  definite 
ideas  about  the  resistance  offered  to  the  relative  motion  of 
lubricated  surfaces,  and,  in  particular,  relates  to  journals  and 
bearings  as  used  In  engineering  practice.  Experimental  re- 
sults obtained  by  Strlbeck,  Dettmar,  Helmann,  Lasche,  and 
others,  have  been  utilized  for  framing  rules  which  indicate 
that  some  views  commonly  held  In  regard  to  bearings  are  not 
correct.  In  particular,  the  Idea  that  the  length  of  the  bearing 
should   increase  In  proportion   to   the   speed,   is   shown  to   be 

erroneous. 

Dry  Friction. 

When  one  solid  rubs  upon  another  without  any  lubricant, 
the  reslstano)  offered  to  relative  motion  is  due  either  to 
actual  abrasion  or  to  molecular  Interference  between  the  two 
surfaces.  Even  though  a  metallic  surface  may  appear  to  be 
perfectly  smooth  to  the  eye.  Its  real  condition.  If  viewed  with 
a  powerful  microscope,  resembles  that  of  a  rugged  mountain 
system.  When  one  surface  is  slid  upon  another,  these  sur- 
faces exercise  a  resisting  force.  The  following  laws  may  be 
considered  as  generally  covering  the  question  of  dry  friction: 

1.  Within  certain  limits,  the  frlctional  resistance  may  be 
said  to  be  proportional  to  the  load,  and  to  be  independent  of 
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the  extent  of  the  surface  over  which  the  load  is  distributed; 
but  when  the  pressure  or  load  per  unit  area  is  large,  the 
friction  increases  at  a  greater  rate  than  the  load,  or,  in  other 
words,  the  coefficient  of  friction  increases  with  the  pressure. 

2.  The  coefficient  of  friction  varies  with  the  speed  of  mo- 
tion. It  is  greatest  when  the  motion  is  slowest,  and  when 
on3  body  is  just  commencing  to  move  relative  to  another,  we 
have  what  is  called  friction  of  repose.  This  friction  has  been 
found  by  experiments  to  be  from  0.3  to  0.4  for  iron  upon  iron; 
for  moderate  speeds,  the  friction  varies  from  0.15  to  0.25  for 
the  same  material;  and  for  speeds  from  10  to  90  feet  per 
second,  the  coefficients  of  from  0.10  to  0.20  have  been  found 
by  experiments. 

3.  The  friction  of  solids  with  no  lubricant  interposed  has 
been  found  to  diminish  as  the  temperature  increases.  This 
is  due  to  the  fact  that  abrasion  is  easier  at  high  temperatures. 

Friction  with  Lubrication. 
When  some  lubricant  is  placed  between  moving  bodies,  the 
valleys  or  the  uneven  surfaces  are  leveled  up,  and  the  intens- 
ity of  the  molecular  action  is  diminished.  For  the  frictional 
work  when  a  shaft  rotates  in  a  well-lubricated  bearing,  we 
may  state  the  following  formula,  expressing  the  frictional 
work  done  per  revolution: 

■n-duW 

Frictional  work  per  revolution  =: foot-pounds. 

12 
In  this  formula, 

d  =  diameter  of  shaft,  In  inches, 

u  =  coefficient  of  friction  (0.15  on  an  average), 

W  =  load  on  the  bearing  in  pounds. 

This  formula  holds  true  when  there  is  plenty  of  oil,  so 
long  as  the  speed  is  small.  If  we  take  as  an  example  the 
case  of  the  spindle  for  a  10-inch  lathe,  running  slowly,  with 
a  weight  of  3,000  pounds  carried  by  the  front  bearing,  which  is 
3'^  inches  in  diameter,  then  the  friction  work  per  revolu- 
tion is 


ir  X  3.5  X  0.15  X  3,000 


12 


:  412   foot-pounds   per   revolution. 


If  a  cut  were  %  inch  X  1/16  inch  on  soft  steel,  the  cutting 
force  would  be,  say,  3,500  pounds,  and  on  a  20inch  face-plate 
diameter  the  work  spent  in  cutting  per  revolution  would  be 

20  TT 

3,500  X =  18,300  foot-pounds. 

12 

The  work  lost  in  friction  by  the  journal  is  therefore  2.26 
per  cent  of  the  useful  work.  A  similar  calculation  for  a  48- 
inch  lathe  would  show  a  loss  of  about  10  per  cent.  These 
great  frictional  losses  constantly  occur  with  lathe  spindles  or 
other  rotating  shafts,  revolving  slowly,  even  when  abundant- 
ly fed  with  oil,  and  indicate  the  necessity  for  using  measures 
to  preserve  a  separating  film  of  oil  between  the  shaft  and  bear- 
ing, and  not  to  allow  them  to  run  in  metallic  contact.  This 
is  more  difficult  to  accomplish  at  slow  than  at  high  speeds. 

Automatic  Lubrication. 

The  following  rules  for  supplying  bearings  with  oil  will 
give  the  best  results  in  practice:  If  the  oil  is  fed  In  by  the 
ordinary  cup  and  syphon,  or  by  a  ring  or  centrifugal  method 
of  supply,  it  should  be  made  to  flow  onto  the  journal  at  the 
place  where  the  pressure  Is  least.  The  oil  should  therefore 
be  fed  from  a  point  situated  in  the  top  rear  quadrant  of  the 
bearing  when  the  journal  is  loaded  by  gravity  only,  and  the 
point  should  be  further  back  the  slower  the  speed.  This  ap- 
plies, then,  especially  to  the  large  lathes.  If  the  loading  of 
the  journal  is  principally  due  to  cutting  force  acting  upward 
I'pon  it,  the  feed  should  be  placed  in  the  bottom  front  quad- 
rant, and  nearer  the  front,  the  slower  the  speed  of  rotation. 
This  meets  the  case  of  the  smaller-sized  lathes. 

The  compromise  ordinarily  effected  to  enable  the  lubricant 
to  enter,  whatever  may  be  the  direction  of  the  loading,  is  the 
simple  one  of  fitting  the  oil  cup  on  the  top  of  the  bearing. 
This  seems  almost  the  only  thing  to  do  in  the  case  of  auto- 
matic lubrication,  but  it  is  the  correct  position  only  when 
the  resultant  force  upon  the  journal,  due  to  gravity  and  cut- 
ting force,  etc.,  acts  nearly  horizontally  and  from  front  to 
rear. 


Forced  Lubrication. 

When  the  lubricant  is  supplied  by  mechanical  means  at  a 
fixed  rate  and  at  any  required  pressure,  it  must  be  fed  in  at 
the  points  of  greatest  oil  pressure  in  the  bearing.  For  large 
lathes,  where  gravity  is  more  important,  the  region  of  great- 
est pressure  lies  in  the  rear  bottom  quadrant.  For  small 
lathes,  on  the  other  hand,  in  which  the  force  on  the  spindle 
lets  upward,  owing  to  the  cutting  force  being  relatively 
greater,  the  maximum  oil  pressures  occur  in  the  front  top 
quadrant.  To  meet  all  contingencies,  it  would  appear  on  the 
whole  best,  in  the  case  of  forced  lubrication,  either  to  force 
the  oil  in  at  the  back  of  the  bearing,  well  below  the  center, 
or  preferably  to  fit  three  alternative  branches  from  the  oil 
pressure  supply  pipe  to  the  back.  top.  and  front,  any  one  of 
which  may  be  turned  on  at  will  to  suit  the  conditions  of 
working. 

Frictional  Resistance  Due  to  Viscosity. 

In  describing  the  phenomena  occurring  when  a  journal 
rotates  in  a  bearing,  we  have,  so  far,  not  alluded  to  the  nature 
or  magnitude  of  the  frictional  resistance  experienced  when 
there  is  an  abundant  supply  of  lubricant  completely  separat- 
ing the  former  from  the  latter,  and  preventing  any  metal-to- 
metal  contact.  It  is  frequently  stated  that  "there  is  no  fric- 
tion without  abrasion,"  or,  in  other  words,  that  unless  two 
metals  rub  against  each  other,  there  can  be  no  resistance 
due  to  relative  motion.  This,  however,  is  not  the  case.  When 
a  film  of  lubricant  is  interposed  between  two  metallic  sur- 
faces, there  is  a  resistance  to  relative  motion  of  these  surfaces 
due  to  the  shearing  or  transverse  distortion  of  the  oil  film. 

This  resistance  does  not  depend  on  the  load.  It  is  govern- 
ed only  by  the  area  of  viscous  fluid  to  be  sheared,  and  the 
viscosity  of  the  oil,  i.  e.,  the  kind  of  oil  and  its  temperature 
(with  which  the  viscosity  greatly  alters),  and  it  also  gets 
greater  the  smaller  the  thickness  of  the  film,  so  that  If  the 
shaft  is  a  close  fit  within  its  bearing,  the  resistance  to  motion 
will  be  greater  than  if  the  fit  is  an  easy  one. 

There  are  very  few  cases  in  engineering  practice  where  a 
journal  rotates  with  a  uniform  thickness  of  oil  around  it,  and 
it  is  only  at  very  high  speeds  that  this  takes  place.  At  mod- 
erate and  low  speeds,  the  shaft  moves  to  one  side  an  amount 
depending  on  the  speed  of  the  load,  the  eccentricity  for  any 
given  load  becoming  less,  the  greater  the  speed.  We  have 
already  said  that  the  frictional  resistance  depends  on  the 
thickness  of  the  oil  film.  Experiments  have  shown,  however, 
that  the  thickening  of  the  film  on  one  side  'of  the  shaft  is 
more  than  counteracted  by  the  thinning  of  the  film  on  the 
other,  so  that,  in  general,  the  friction  gets  greater  when  the 
journal  becomes  more  eccentric. 

Considering,  therefore,  the  bearing  running  slowly.  In  which 
a  lubricant  has  just  formed  a  complete  film  all  around  the 
shaft,  it  will  have  its  maximum  amount  of  eccentricity,  and 
the  frictional  resistance  will,  on  this  account,  he  large.  As 
the  speed  increases,  the  eccentricity  diminishes.  The  friction 
increases  with  the  speed,  but  it  diminishes,  on  the  other  hand, 
with  the  eccentricity.  Experiments  show  that  at  first  there 
is  a  diminishing  and  then  an  increase,  so  that  the  coefficient 
of  friction  attains  a  minimum  value  which  depends  on  the 
circumstances  in  each  case.  With  further  increase  in  speed, 
the  diminishing  of  friction,  due  to  the  lessening  eccentricity, 
becomes  insignificant,  and  after  a  certain  interval,  the  simple 
law  of  friction  is  followed,  whereby  friction  increases  in  pro- 
portion to  the  velocity  of  rubbing. 

For  speeds  greater  than  at  from  20  to  80  feet  per  minute, 
the  temperature  of  the  oil  film  also  exerts  its  influence.  This 
temperature  rises  above  that  of  the  bearing,  and  Its  viscosity 
becomes  reduced.  The  frictional  resistance  then  increases 
less  rapidly  than  in  exact  proportion  to  the  speed.  The  faster 
the  journal  runs,  the  more  the  temperature  of  the  oil  film 
rises  above  that  of  the  bearing,  and  the  thinner  or  less  viscous 
becomes  the  oil.  Thus,  for  speeds  from  50  to  90  up  to  about 
450  feet  per  minute,  the  coefficient  of  friction  is  proportional 
to  the  square  root  of  the  speed  of  rubbing.  For  speeds  be- 
tween 450  feet  and  800  feet  per  minute,  the  friction  increases 
more  slowly,  and  varies  as  the  fifth  root  of  the  velocity.  For 
speeds  as  high  as  3,600  feet  per  minute  and  upward,  the  influ- 
ence of  the  speed  disappears  altogether,  and  the  conclusion 
is  arrived  at  that  for  bearings  of  high  speed  generators,  for 
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liistauce,  driven  by  steam  tuiblius,  whose  nihliiiiK  .speeds  are 
nearly  a  mile  a  minute,  the  coeffleient  of  friction  is  the  same, 
whatever  be  the  speed. 

Application  of  Results  of  Experiments  to  the  Design 
of  Bearing's. 

In   endoavoriiit;   to   ;ii)ply   the   theoretieal   explanations   and 

1  he  experimentally  found  formulas,  the  question  arises:  What 
is  the  proper  proportion  of  length  to  diameter,  under  any 
given  condition,  as  to  load,  speed  and  kind  of  lubrication? 
According  to  hitherto  accepted  rules,  the  length  of  the  bearing 
should  increase  with  the  load  and  with  the  number  of  revolu- 
tions. The  experiments  and  formulas  arrived  at  by  the  au- 
thor. Indicate,  however,  that  the  hiat  developed  in  the  bear- 
ing depends  only  upon  the  rubbing  velocity,  and  is  quite  inde- 
pendent of  the  length  of  the  journal.  We  cannot,  therefore, 
hope  to  lower  the  temperature  by  lengthening  the  bearing. 
The  heat  generated  increases  as  fast  as  the  area  for  dissipat- 
ing it  increases,  and,  although  by  lengthening  the  journal, 
the  bearing  pressure  is  diminished,  the  frictional  resistance 
and  the  heat  generated  are  increased.  On  the  other  hand, 
we  know  from  experience  that  journals  must  be  made  long 
for  high  speeds,  and  the  above  calculations  seem,  at  first 
sight,  to  be  in  conflict  with  accepted  practice.  The  explana- 
tion of  this  is  as  follows:  While  it  is  true  that  the  final  tem- 
perature to  which  the  bearing  will  rise  after  a  long  run, 
under  a  given  load,  and  with  a  given  lubricant,  depends  only 
en  the  diameter  of  the  spindle  and  the  speed  of  revolution, 
that  is,  only  upon  the  rubbing  velocity,  and  not  at  all  upon 
the  length  of  the  journal,  we  have  to  remember  that  it  the 
finally  attained  temperature  be  too  high,  the  lubricant  will  be 
squeezed  out  unless  the  bearing  pressure  is  low. 

Another  conclusion  arrived  at  by  these  experiments,  con- 
trary to  the  view  usually  accepted,  is  that  the  length  of  the 
bearing  must  be  greater,  the  slower  the  speed.  This,  however, 
is  clearly  correct,  for  the  slower  the  speed,  the  greater  diffi- 
culty has  the  shaft  in  dragging  in  its  supply  of  oil  to  meet 
the  required  demand,  in  opposition  to  the  bearing  pressure 
which  is  squeezing  it  out,  and  consequently  the  unit  bearing 
Iiressure  should  accordingly  be  lower  in  order  to  enable  the 
journal  to  maintain  its  oil  film  unbroken. 

Journals  for  Heavy  Loads  at  Slow  Speed. 

One  kind  of  bearing  which  presents  special  conditions,  and 
which  is  frequently  met  with  and  has  to  be  dealt  with  in 
practice,  is  that  In  which  a  journal  has  to  run  under  a 
heavy  load  at  a  very  slow  speed.  What  we  have  here  to  guard 
against  is  the  entire  collapse  or  tearing  asunder  of  the  film 
of  lubricant,  owing  to  the  slow  speed  at  which  the  bearing  is 
being  worked;  and  when  once  the  tearing  of  the  oil  film  be- 
gins, the  journal  is  unable  to  bring  up  a  fresh  supply,  owing 
to  its  small  surface  speed. 

Calculations  and  experiments  show  that  it  is  impossible  to 
give  the  large  dimensions  to  the  front  bearing  of  a  heavy 
lathe  that  would  be  necessary  to  prevent  the  oil  film  from  be- 
ing broken  at  such  slow  speeds;  and,  as  a  matter  of  fact, 
lathe  spindles  turning  at  the  slow  speeds  used  for  heavy  cuts 
Inevitably  run  metal-to-metal  with  their  bearings,  giving  rise 
to  the  high  frictional  resistance  corresponding  to  the  coeffi- 
cient of  friction  of  0.15  for  greasy  metals.  The  work  thus 
spent  and  wasted  on  friction  and  wear  may  amount  to  from 

2  per  cent  to  10  per  cent  of  the  total  useful  work  expended 
on  cutting.  From  i/4  to  9  (according  to  size)  horsepower  is, 
therefore,  wasted  on  the  friction  of  the  front  journal  alone 
when  the  lathe  is  running  at  these  slow  rates  with  a  heavy  job 
between  centers.  Even  if  the  working  pressure  is  light,  and 
the  thrust  on  the  front  journal  is  due  to  the  standard  cut 
only,  it  can  be  shown  that  2Vi  per  cent  of  the  useful  work 
is  spent  on  friction  on  any  size  of  lathe  when  the  speeds 
are  so  low  as  to  squeeze  out  the  oil  film. 

We  are  here  face  to  face  with  a  very  serious  loss  of  power, 
and  a  correspoildingly  large  amount  of  wear  of  the  spindle 
and  in  the  front  bearing,  not  at  all  due  to  high  speeds  of  rota- 
tion of  the  spindle;  and  it  is  owing  to  this  that  the  elaborate 
arrangements  for  adjustment  of  the  spindle  in  a  lathe  head- 
stock  have  to  be  provided. 

It  Is  Impossible  to  give  enough  area  in  the  front  bearing 
of  a  lathe  head-stock  to  prevent  metallic  contact  of  journal 


and  brass  at  the  slower  speeds.  If  dependence  Is  placed  upon 
the  lubricant  being  carried  in  by  the  ordinary  action  of  the 
shaft's  rotation,  the  supply  being  automatic.  By  using  a 
force  pump,  however,  and  injecting  a  stream  of  moderately 
heavy  oil  Into  the  bearing  at  the  place  where  the  pressure  is 
greatest,  it  is  possible  to  raise  the  journal  off  the  brass  even 
when  at  rest,  and  to  keep  it  floating  with  a  film  of  oil  inter- 
liosed  between  Itself  and  the  bearing  when  in  motion,  be  that 
motion  as  slow  and  the  load  as  high  as  it  may.  If  metal-to- 
metal  contact  can  in  this  way  be  prevented  at  slow,  and  by 
the  ordinary  methods  at  high  speeds,  there  seems  to  be  a  pos- 
sibility that  wear  may  be  entirely  eliminated.  If  this  be  so, 
it  follows  that  adjustments  for  wear  are  unnecessary,  and  in- 
stead of  the  elaborate  and  expensive  designs  of  front  and 
back  bearings  which  are  now  used,  we  may  expect  that  a 
simple  solid  bush  of  ample  thickness  will  meet  every  require- 
ment. Such  a  solid  bush,  of  hard  bronze  round  the  steel 
spindle,  has  a  great  deal  to  recommend  it  from  the  point  of 
view  of  accuracy  of  fit,  solidity,  and  stiffness,  as  compared 
with  the  intricate  methods  of  adjustments  now  common. 

Modern  Practice  for  Lubricating  Bearing-s. 

The  chief  distinction  between  the  modern  and  the  older 
methods  of  lubricating  bearings  lies  in  that  the  oil  is  no 
longer  supplied  drop  by  drop,  as  formerly,  but  in  an  abundant 
stream,  the  oil  serving  the  purpose  not  only  of  lubrication, 
but  of  carrying  away  the  heat. 

For  high  speed  bearings,  the  principle  most  often  adopted 
is  that  of  the  "closed  circuit,"  that  is,  the  oil  is  used  over  and 
over  again;  after  dropping  off  the  journal  into  a  collecting 
reservoir,  it  is  filtered  and  used  anew,  being  automatically 
supplied  to  the  journal  at  any  suitable  point.  A  cooling 
arrangement  is  sometimes  fitted  in  the  reservoir  so  as  to 
remove  the  heat  from  the  oil,  and  consequently  also  from  the 
bearings.  The  system  of  forced  lubrication  is  also  adopted  to 
a  great  extent.  The  oil  is  then,  by  means  of  a  pump  or  other 
suitable  device,  pressed  in  between  the  rubbing  surfaces  so 
that  the  journal  floats  on  the  heavy  film  of  lubricant. 

Lubricating-  Horizontal  Bearing's. 

The  most  common  method  of  lubrication  for  horizontal 
journals  running  at  high  speed  is  the  ring-oiled  bearing,  in 
which  a  loose  ring,  resting  on  the  shaft,  turns  with  it,  dipping 
into  the  oil  reservoir  at  the  lower  side,  and  bringing  up  the 
oil  to  the  top  surfaces  of  the  journal,  from  where  it  flows 
over  into  the  oil  grooves.  No  ribs  or  other  projections  should 
be  fitted  on  the  rings,  as  such  arrangements  produce  a  resist- 
ance to  their  passage  through  the  oil  bath,  and  bring  them 
to  a  stand-still.  At  high  speeds,  the  centrifugal  force  renders 
the  flow  of  oil  from  the  ring  to  the  journal  difficult,  and 
scrapers  are  used  for  diverting  the  oil  into  the  oil  channels. 
These,  however,  should  never  touch  the  ring,  as  they  will  then 
stop  its  motion. 

Self-oiling  bearings  having  rings  fast  on  the  shaft  are  not 
much  used.  The  fast  ring  cannot  stick,  but  it  requires  a 
longer  design  of  bearing.  The  ring  may  act  as  a  collar  where 
end-wise  motion  is  to  be  prevented;  but  as  such  motion  is 
usually  an  advantage,  the  ring  should  ordinarily  be  attached 
to  the  shaft  so  that  it  can  slide  on  its  key.  For  high  speeds, 
the  scraper  may  be  used  with  fast  rings,  to  overcome  the  cen- 
trifugal force. 

Forced  Lubrication. 

By  the  use  of  a  pump  to  force  the  oil  drawn  from  the  reser- 
voir into  the  bearing,  to  the  point  of  maximum  pressure,  the 
length  of  the  bearing  can  be  very  much  diminished  even  for 
the  slowest  speeds,  especially  for  journals  whose  load  and 
rotation  direction  do  not  change.  For  such  bearings,  the 
length  need,  in  all  probability,  not  be  more  than  equal  to  the 
diameter  of  the  shaft.  With  such  bearings  there  ought  hardly 
to  he  any  wear  at  all.  The  system  is  extensively  used  in  high 
Sliced  steam  engines  and  gas  engines. 

•     *     * 

The  best  way  to  get  along  with  a  competitor  is  to  ti'eat  him 
well.  If  you  abuse  him  unjustly,  you  get  the  name  of  being 
envious,  and  do  yourself  hanu.  Pry  into  your  own  business 
Instead  of  his,  and  you  will  be  better  respected  and  more  pros- 
perous.— Cincinnati  Enquirer. 
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DERIVATION  OP  FORMULA  FOR  DETERMINING 

SPUR  GEAR  CUTTER  NUMBER  FOR 

SPIRAL  GEARS.* 


H.  W.  HENES4 


The  formula  Nc 


N 


is  generally  accepted  as  the  cor- 


cos^a 
rect  one  tor  determining  the  proper  spur  gear  cutter  to  be 
used  in  cutting  a  desired  spiral  gear.     In  this  article  is  given 
the  derivation  of  the  formula.    The  following  notation  is  used: 

Nc  =  number  of  teeth  in  spur  gear  for  which  cutter  is  in- 
tended. 

2V  =  number  of  teeth  In  the  desired  spiral  gear, 
o^the    angle  which   the   direction    of    the   spiral    makes 
with  the  axis  of  the  gear. 

Let  P„  be  the  perpendicular  distance  between  two  consecu- 
tive teeth  on  the  spiral  gear,  and  let  D^  be  the  diameter  of 
the  spiral  gear.  Let  the  gear  be  represented  as  In  the  cut, 
and  pass  a  plane  through  it  perpendicular  to  the  direction  of 
the  teeth.  The  section  will  be  an  ellipse  as  shown  in  CEDF. 
Designate  the  semi-major  and  semi-minor  axes  by  a  and  6  re- 
spectively. 

Now,  Nc.  is  the  number  of  teeth  which  a  spur  gear  would 
have  if  its   radius  were  equal  to  the   radius  of  curvature  of 


A  I 

J/'l(7i(;icry,.V.r. 
Diagram  for  Deriving  the  Formula  for  Determining  Spur  Gear  Cutter 
Number  for  Cutting  Spiral  Gears. 

the  ellipse  at  E.     Therefore,  it  is  required  to  determine  the 
radius  of  this  curvature  of  the  ellipse.     This  is  done  as  fol- 
lows: 
From  the  figure  we  have: 

26=axisEF  =  D, 

HI        D, 

2a  =  axis  CD  =  GH  = = 

cos  a     cos  o 

From   (1)  and  (2)  we  have  for  o  and  6, 


(1) 

(2) 


and 


2 


a- 


(3) 


(4) 


It  is  also  shown  in  calculus  that  the  curvature  is  equal  to 

1 

— ,  where  R  is  the  radius  of  curvature  at  the  point  E.    There- 
R 
fore  from  (5)   we  have: 


b 
Curvature  =  —  = 

2 

4  Di  cos*^  a        2  cos-'  a 

n,-' 

2  D,'-                 D, 

4  cos^  a 

R 


2  cos  =  o  Di 

-,  whence  2?  =  - 


(6) 


D, 


2  cos  =  a 


[Formula  (6)  could  have  been  arrived  at  directly,  without 
reference  to  the  minimum  curvature  of  the  ellipse,  by  Intro- 
ducing the  formula  for  the  radius  of  curvature  in  the  first 
place.  The  curvature  is  simply  the  reciprocal  value  of  the 
radius  of  curvature,  and  is  only  a  comparative  means  of  meas- 
urement.    The  radius  of  curvature   of  an  ellipse  at  the  end 

o- 
of  its  short  axis  is  — ,  from  which  formula   (6)   may  be  de- 
ft 
rived  directly  by  introducing  the  values  of  a  and  b  from  equa- 
tions  (3)  and   (4). — Editor.] 

Having  now  found  the  radius  of  curvature  of  the  ellipse  at 
E,  we  proceed  to  find  the  number  of  teeth  which  a  spur  gear 
of  that  radius  would  have.     From  the  figure  we  have: 


2  cos  a 

It  Is  known,  and  shown  by  the  methods   of  calculus,  that 
the  minimum  curvature  of  an  ellipse,  that  is  the  curvature  at 

6 
E  or  F,  equals  — .     Taking  the  values  of  o  and   b   found  In 

a' 
(3)  and  (4),  we  have  as  the  curvature  at  E: 


(■^) 


♦  For  additional  information  on  this  and  kindred  subjects,  see  the 
following  articles  previouslv  published  in  Machixeet  :  A  Method  of 
Procedure  in  the  Design  of  Helical  Gears,  May,  1906;  Cutting  Spiral 
Gears,  October,  1905  :  Spiral  Gears,  September,  1903 ;  Spiral  Gearing 
Helps,  November,  1901. 

t  Address  :  Columbia  University,  New  York  City. 


AB  =  - 


P„ 


(7) 


Now,  if  AB  be  multiplied  by  the  number  of  teeth  of  the 
spiral  gear,  we  shall  obtain  a  quantity  equal  to  the  circum- 
ference of  the  gear;  that  Is: 

P„ 

A  B  X  N  =  r  D,.  and.  since  AB  = from  (7), 

cos  a 

Pn 

X  N=ir  D,  (8) 

cos  a 

Since  A'c  is  the  number  of  teeth  which  a  spur  gear  of  radius 
R  would  have,  then, 

2   TTJ? 

h\  = (9) 

P„ 

In  equation  (9)  the  numerator  of  the  fraction  is  the  cir- 
cumference of  the  spur  gear  whose  radius  Is  R,  and  the  de- 
nominator Is  the  circular  pitch  corresponding  to  the  cutter. 

From  equation  (6)  we  have: 

D, 

R  = 

2  cos-  a 

Suljstituting  this  value  of  K  in  (9),  we  have: 

2  7r2)i 


iV,  = 


(10) 


P„  X  2  cos''  a 

From  equation  (8)  we  have: 

NP. 
D,  = 

7r  COS  a 

Substitute  this  value  of  D^  in  equation  (10)  and  we  have: 

2-n-  NP^ 


(11) 


2  P„  TT  cos'  d 

N 


N,= 


(12) 


cos"  a 
*      •      « 


The  use  of  wind-mills  for  electric  power  generation  for 
agricultural  and  industrial  purposes  has  greatly  increased  in 
Denmark  during  the  past  years.  The  Danish  Government 
conducts  experiments  to  ascertain  the  best  forms  of  install- 
ments, and  since  1897  has  spent  about  $28,000  for  such  experi- 
ments, and  has  lately  erected  an  experimental  station  for 
determining  the  best  means  for  generation  of  electricity  by 
means  of  wind-mills.  Wind-mills  with  four  wings,  have  been 
found  to  be  the  most  economical,  because  of  giving  the  most 
power.  The  results  have  shown  that  out  of  a  wing  surface 
of  about  65  square  feet  one  horse-power  is  developed  at  a  wind 
velocity  of  20  feet  per  second.  At  a  velocity  of  26  feet,  one 
horse-power  is  developed  from  about  one-half  of  this  wing 
surface.  It  is  stated  that  30  larger  and  smaller  wind-power 
electrical  installations  are  now  in  operation  in  Denmark. 
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RACK-CUTTING  MACHINES  IN  THE  SHOPS  OP 
THE  R.  K.  LE  BLOND  MACHINE  TOOL  CO. 

One  of  the  lines  ol'  nuiiiiU'cU'turc  of  llu'  11.  K.  Lelilond  Ma- 
chino  Tool  Co..  Cincinnati.  Ohio,  is  the  cuttinK  of  racks  for 
the  trade.  Though  the  niaohines  for  this  work  have  been 
built  at  home,  they  do  not  disi)lay  any  of  the  usual  crudities 
of  lioine-niade  tools,  being  tirst-class  examples  of  macliine 
desi.gn.  presenting  a  number  of  iioints  of  novelty  and  interest 


change  gears   iil    tlir    IKjiit   of 


Fig.  1.    Rack-cutting  Machine  built  in  the  Shops  of  the  R.  K.  Le  Blond  Machine  Tool  Co 

in  their  construction.  Through  the  kindness  of  Mr.  Wm.  F. 
Groene,  the  chief  draftsman  of  the  firm,  we  are  enabled  to 
show  photographs  and  details  of  the  latest  of  these  machines, 
which   have  j'ecently  been  completed  and   put   in   operation. 

General  Construction. 

As  may  be  seen  in  Figs.  1  and  2,  the  machine  is  of  the  type 
derived  from  the  shaper,  so  far  as  its  structural  features  are 
concerned.     The  cutter  spindle  and  driving  gears  are  carried 
in  a   head    which  is  vertically  adjustable  on   the  front  of  a 
horizontal  ram.      This   vertical  adjustment  is  used  for  setting 
the  cutters  to  depth.     The  hori- 
zontal ram  is  fed  slowly  forward 
for  the  cut,  and  is  then  rapidly 
returned   while   the   work   is   in- 
dexed   to    a   new    position.     The 
work  is  held  in  a  long  vise  at- 
tached to  the  top  of  a  work  ta- 
ble, slidin,g  on  dove-tail  ways  on 
the   long    base   of    the   machine. 
This  base,  as  may  be  best  seen 
in  Fig.  2,  is  of  T-form,  having  a 
rearward    extension    to    support 
the  ram,  and  it  is  cast  solid  in 
one  piece.     The  machine  is  fully 
automatic  in  all  its  actions. 

A  5-horse-power  motor,  mount- 
ed on  the  ceiling,  drives  the  ma- 
chine through  a  single  speed 
pulley,  shown  best  in  Fig.  2. 
The  single  speed  shaft,  through 
change  gearing  in  the  icase  at 
the  right  of  the  ram  in  Fig.  2. 
drives  a  second  shaft,  connected 
by  bevel  gears  with  the  splined 
shaft  shown,  running  diagonally 
u|)ward      to     the     cutter     slide, 

where  the  motion  is  transmitted  to  the  culler 
through  bevel  and  twisted  tooth  gears.  This  arrange- 
ment of  s]ilined  shaft  and  bevel  gears  transmits  the 
power  wilhoiit  interfering  with  the  movements  of  the 
cutter  ram.  The  automatic  slow  forward  feed  and  quick 
return  of  the  ram  is  effected  by  mechanism  In  the  casing 
at  the  rear  of  the  column,  as  shown  In  Fig.  2,  controlled 
by  the  handle  projecting  through  the  back  end  of  the  ram. 


The   indexing  Is   coni rolled    by 
I  be  bed. 

The  work  table  is  indexed  by  change  gears  mounted  at  the 
fiont  of  the  bed.  The  movement  of  the  table  for  Indexing  Is 
effected  by  a  stationary  lead-screw  carried  by  the  table,  and  a 
revolving  nut  operated  by  the  indexing  mechanism.  The  ma- 
chine will  cut  racks  10  feet  long  at  one  setting.  Racks  longer 
than  this  can  be  cut  by  resetting  in  the  chuck,  the  table  being 
provided    with    a   fine    micrometer    adjustment    by    means    of 

I  he  hand-wheel  shown  at  the  left 
in  Fig.  1,  whereby  it  can  be 
moved  independently  by  the  in- 
dexing mechanism,  for  matching 
the  teeth.  The  return  of  the 
lable  for  the  next  setting  of  the 
rack,  and  all  other  movements 
of  the  machine,  are  jiower  oper- 
ated, relieving  the  ojjerator  of 
all  physical  effort.  These  provi- 
sions make  it  possible  for  one 
man  to  run  four  machines. 

To  insure  the  maximum  of 
productiveness  from  the  ma- 
chine, provision  has  been  made 
in  its  design  to  furnish  an  abun- 
dant supply  of  oil  to  the  cutters, 
so  that  the  work  and  the  cutters 
are  flooded  with  a  stream  of  lard 
oil.  The  inside  of  the  column 
forms  a  reservoir  from  which 
the  oil  is  pumped  to  the  worli. 
The  machine  has  the  necessary 
arrangemerts  for  straining  and  returning  the  oil  to  the  reser- 
voir. 

Spindle  Driving  Mechanism. 

Details  of  the  spindle  drive  are  shown  in  Fig.  3.  The  driv- 
ing bevel  pinion,  mounted  on  the  end  of  the  sjilined  driving 
shaft  shown  in  Figs.  1  and  2,  drives  a  bevel  gear  keyed  with 
a  taper  fit  to  the  driving  pinion  shaft.  This  shaft  has  teeth 
formed  integrally  with  it,  meshing  with  the  intermediate  gear 
shown,  which,  in  turn,  meshes  with  the  pinion  teeth  formed 
integrally  with  the  cutter  spindle.     This 'gearing  has  helical 


Fig.  2.     Rear  View  of  Rack-cutter,  showing  Driving  Mechanism. 

spindle      leelh,  to  give  a  smooth,  even  drive  to  the  culler  spindle. 


The 


difhcully  of  driving  the  sjiindle  of  the  rack-cutler  is  well  l;nown. 
The  dilliculty  arises  from  the  fact  that  the  driving  pinion  of 
the  cutter  spindle  must  be  smaller  in  diameter  than  the  cutters 
which  it  drives,  so  that  it  must  necessarily  have  very  few 
teeth  and  be  subjected  to  great  strain.  This  makes  11  difficult 
to  make  it  strong  enough,  and  at  the  same  lime  give  a  smooth, 
steady  drive.     In  this  case  the  teeth  are  made  strong  enough 
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by  being  given  a  very  wide  face  (5  inches),  and  the  required 
smoothness  of  drive  with  the  large  pitch  used  is  effected  by 
making  the  gears  with  twisted  teeth,  the  helix  angle  being 
14  degrees.  The  end  pressure  produced  by  these  twisted 
teeth  is  taken  care  of  by  suitable  thrust  washers,  the  direc- 
tion of  pressure  being  toward  the  left  for  the  driving  pinion 
and  the  cutter  spindle,  and  toward  the  right  for  the  inter- 
mediate gear  stud. 

The  bearings  for  the  cutter  spindle  on  each  side  of  the 
pinion  are  tapered,  as  shown.  The  one  at  the  left,  which 
takes  the  thrust,  is  held  in  the  cutter  slide  by  taper  dowel 
pins.  The  one  at  the  right  may  be  screwed  in  or  out  of  the 
cutter  slide  cup  to  take  up  end  play.  At  the  extremg  left,  the 
spindle  is  supported  by  a  removable  outboard  bearing,  which 


j\/VV"\AA  "\ 


Fig.  3.     Vertical 


Cutter  Spin/lle  and  Driving  Gears 


slides  off  endwise,  and  may  be  adjusted  longitudinally  to  ac- 
commodate the  width  of  cutter  space  required  for  the  cutters 
used.  In  the  drawing,  four  cutters  are  shown  in  place,  two 
of  which  rough  the  tooth  spaces  while  the  other  two  finish 
them,  thus  completing  two  teeth  complete  at  each  feeding 
stroke  of  the  ram.  These  cutters  are  keyed  to  the  spindle  and 
are  clamped  by  the  nut  at  the  outer  end  of  the  spindle, 
through  the  journal  bushing  shown.  This  bushing  has  a 
bearing  In  the  outboard  support.  The  box  for  this  bearing 
is  tapered  and  split  so  that  it  may  be  adjusted  for  wear. 

Accuracy  of  Product. 

Special  attention  has  been  paid  to  the  accuracy  of  the 
product.  The  automatic  indexing  of  the  table  gives  more 
accurate  and  uniform  results  than  hand  indexing,  and  this 
accuracy  is  still  further  assured  by  the  mechanism  provided 
for  locking  the  table  in  position  after  it  is  indexed.  The 
great  weight  (about  six  tons)  and  stiffness  of  the  machine 
also  tend  in  the  same  direction. 

Tests  of  the  accuracy  of  the  indexing  were  made  by  placing 
a  10-foot  length  of  stock  in  the  machine  and  milling  teeth  in 
it  for  its  full  length.  The  cutter  used,  to  facilitate  testing, 
was  an  ordinary  half-inch  slotting  mill,  cutting  square  teeth. 
The  machine  was  set  to  index  three  diametral  pitch,  which 
is  about  1.0472  inch  circular  pitch.  The  rack  was  then  meas- 
ured for  every  6  Inches  throughout  its  length  with  a  Brown 
&  Sharpe  24-inch  vernier  caliper,  set  to  cover  22%  teeth; 
that  is,  22  teeth  plus  the  thickness  of  a  tooth.  The  space 
being  0..5000  inch  thick,  and  the  tooth  0.5472  inch  thick,  this 
gave  a  calculated  distance  of  23.5856  inches  for  the  calculated 
setting  of  the  vernier.  In  the  16  measurements  made  through- 
out the  length  of  the  10-foot  rack,  the  actual  settings  obtained 
varied  from  the  theoretical  by  from  0.007  inch  above  to  0.0025 
inch  below,  these  amounts  being  the  error  in  about  2  feet. 
It  is  believed  that  these  tests  show  accuracy  meeting  every 
commercial  requirement. 

One  source  of  error  ordinarily  met  with  in  rack-cutting 
machines  has  been  avoided  in  this  tool.  Ordinarily,  the  lead- 
screw  is  of  some  even  number  of  threads  or  turns  per  inch. 
This  makes  it  possible  to  figure  out  the  gearing  for  circum- 


ferential pitches  very  easily.  For  diametral  pitch  racks,  how- 
ever (which  constitute  by  far  the  greater  part  of  the  product 
of  any  such  machine),  translating  gears  have  to  be  used  to 
take  care  of  the  factor  ;r,  which  must  be  used  in  obtaining 
diametral  pitch  from  circular  pitch  measurements.  The  usual 
ratio  used  is  22  :  7,  which,  carried  out,  gives  a  value  for  -k  of 
3.1429,  considerably  larger  than  the  true  value.  From  this 
it  follows  that  racks  cut  with  this  gearing  are  uniformly 
longer  for  a  given  number  of  teeth  than  they  should  be,  the 
error  amounting  to  about  0.0046  inch  per  foot  in  length — not 
enough  to  create  any  serious  difficulty,  of  course. 

In  the  present  machine  this  error  has  been  avoided  by 
making  the  screw  with  a  special  lead  of  5r/3  =  1.0472  inch. 
The  gearing  for  cutting  this  special  lead  was  very  carefully 
calculated,  the  actual  calculated  pitch  for 
the  gearing  used  being  1.04724  inch  lead. 
This  makes  the  screw  nearly  correct  for 
diametral  pitch  gears,  while  the  translat- 
ing error  involved  in  using  the  22/7  ratio 
will  come  in  cutting  circular  pitch  gears, 
which  form  but  a  small  part  of  the  ma- 
chine's output.  The  fact  that  the  pitch 
in  the  test  showed  average  measure- 
ments slightly  greater  than  the  standard, 
is  perhaps  due  to  heating,  or  some  other 
similar  cause. 

The   cold    rolled    stock  ordinarily   used 

for    racks    comes    from    the    rack-cutting 

machine  somewhat  bowed,   owing  to  the 

i  removal  of  the  skin  tension  on  the  outer 

3  surface  by  the  cutting  operation.     These 

z 

i  racks  are   straightened   by   passing  them 

3  several   times   through  a   machine   which 

\  rolls    them    back   to   their   proper   shape. 

°  This  machine  has  been  specially  designed 

for     the     purpose,     and    the     straighten- 

accomplished     without     impairing    the    accuracy    of 

in    any    way.        This    straightening    machine    was 

and    described    in    the    December,    1906,    issue    of 
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CONCRETE  FOUNDATIONS  FOR  DROP 
HAMMERS. 

At  a  recent  visit  to  the  Pratt  &  Whitney  Co.'s  shops  at 
Hartford,  Conn.,  the  writer  had  an  opportunity  to  see  some 
very  interesting  drop  hammer  foundations,  made  from  solid 
concrete.  The  blacksmith  shop  is  located  on  what  one  might 
say  is  the  second  floor  of  the  building,  there  being  a  basement 
about  11  feet  high  under  the  blacksmith  shop,  which  is  used 
as  a  stock-room  and  where  the  case-hardening  furnaces  are 
located.  The  foundations  for  the  drop  hammers  in  the  black- 
smith shop  must  therefore  be  carried  down  clear  through  the 
basement,  and  then  down  approximately  another  11  feet  to 
hard  pan.  The  construction  of  these  concrete  foundations  is 
shown  in  Fig.  1.  At  A  is  shown  a  cast  iron  base-plate,  into 
which  the  base  of  the  drop  hammer  sets.  This  plate  is  bolted 
to  the  concrete  column  by  four  1%-inch  anchor  bolts.  Between 
the  cast  iron  plate  and  the  top  of  the  column  a  double  layer 
of  wood  and  also  a  thick  layer  of  tar  paper  are  interposed, 
the  purpose  of  which  will  be  referred  to  later.  The  column, 
as  shown,  reaches  nearly  up  to  the  ceiling  of  the  basement. 
C  being  the  floor  line  of  the  blacksmith  shop.  At  D  is  shown 
a  line  representing  the  floor  of  the  basement.  As  will  be 
seen,  reinforcements  have  been  placed  around  the  concrete 
column  in  the  form  of  heavy  planks  B,  having  one-inch  bolts 
through  the  concrete  to  clamp  them  up  against  the  concrete 
surface.  It  has  been  found  later,  however,  that  this  rein- 
forcement was  not  necessary,  and  that  the  foundations  would 
have  served  their  purpose  fully  as  well  had  the  column  been 
left  plain  all  the  way  down. 

The  installation  of  these  concrete  foundations,  as  compared 
with  the  wooden  foundations  previously  used,  has  proved  to 
be  a  very  economical  move.  While  previously,  with  hammers 
working  on  wooden  foundations,  it  was  not  possible  to  make 
the  dr.op  forgings  shown  in  Fig.  2  on  anything  but  a  200-pound 
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Immnior.  siiii'i-  those  foundallons  were  put  in,  it  lias  iiioveil 
liossible  to  malie  them  on  a  100-pound  hannner,  and,  at  the 
same  time,  the  rapidity  of  completing  the  drop  forglngs  has 
been  imreased,  so  that  a  saving  in  time  of  20  per  cent  has 
resiiltfd  in  the  maliing  of  these  forglngs.  Other  elements  of 
saving  in  comparing  the  making  of  these  forglngs  on  a 
-00-  or  a  lOOpotind  luimnier  are  that  the  tools  cost  more  for  a 
larger  machine,  and  it  consumes  a  great  deal  more  power.  The 
reason  why  there  Is  a  saving  in  the  making  of  these  forglngs, 
«veu  in  regard  to  the  time  consumed,  Is  because  the  strokes, 
even  on  a  smaller  hammer,  can  now  be  made  shorter,  so  that 
0  greater  number  can  be  struck  in  the  same  time,  the  blows, 
however,  having  an  equally  good,  or  better,  effect,  on  account 
of  the  solid  foundations  under  the  base  of  the  hammer.  In 
the  case  of  drop  hammers,  where  the  hammer  was  previously 
raised  three  feet,  it  Is  now  not  necessary  to  raise  it  more  than 
tw^o  feet.  In  order  to  accomplish  the  same  results. 

When  the  foundations  were  first  put  in,  the  cast  iron  plate 
A.  already  mentioned,  was  laid  directly  on  a  surface  of 
cement,  three  inches  thick,  placed  on  the  top  of  the  concrete 
foundations.  The  cast  iron  base-plate,  of  course,  was  not 
finished  on  the  bottom,  but  was  more  or  less  rough.  The 
cement  itself  did  not  have  a  perfectly  plane  surface,  and  it 
was  found  that,  after  the  hammer  had  been  used  for  some 
time,  the  top  layer  of  the  cement  would  be  ground  to  powder, 
on  account  of  the  rough  surfaces  coming  in  contact,  con- 
fctantly  cutting  and  grinding  the  surface  of  the  cement.     In 


Fig.  1. 
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Concrete  Foundatlona  for  Drop  Hammers  in  the  Pratt  &  Whitney 
Co.'s  Blacksmith  Shop. 


order  to  prevent  this,  a  layer  of  tar  paper,  one  inch  thick,  was 
fli'st  placed  on  the  top  of  the  concrete  foundation,  and  on  top 
of  this,  two  layers  of  hard  wood,  each  one  inch  thick,  were 
laid  diagonally,  the  cast  iron  base-plate  being  placed  directly 
on  the  hard  wood,  after  which  the  anchor  bolts  were  light- 
ened down,  clamping  the  baseplate  tightly  against  the  wood 
and  tlie  tar  paper,  and  consequently  pressing  the  latter  fii-mly 
against  the  top  of  the  concrete.  The  tar  paper  would  fill  in 
all  cieviccs  and  rough  places  on  the  top  of  the  concrete,  and 
the  impact  of  the  hammer  blows  would  be  distributed  equally 
over   the   whole   surface.     After   this   improvement  had    been 


made,  no  more  troubles  were  experienced  with  the  top  of  the 
concrete  being  pulverized  by  the  blows  of  the  hammer. 

At  first  it  was  feared  that  these  solid  foundations,  having 
practically  no  springing  action  whatever,  would  cause  trouble 
in  regard  to  the  dies,  so  that  a  gi-eater  cost  would  be  Incurred 
in  regard  to  the  replacing  of  bi-oken  dies,  biit  this  apprehen- 
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Pig.  2.    Examples  of  Worlc  formerly  done  on  a  200-pound  Hammer,  but 
■with  Concrete  Foundations  completed  on  a  lOO-pound  Hammer. 

sion  proved  to  have  no  foundation;   the  dies  seemed  to  stand 
up  fully  as  well  now  as  with  the  old  wooden  foundations. 

The  conci-ete  used  for  these  foundations  is  what  is  known 
as  1 — 3 — 5  mixture.  This  mixture  consists  of  one  bag  of 
cement,  one  barrel  of  heaped  sand,  and  two  barrels  of  stone. 

In  conclusion,  it  may  be  well  to  remark  that  the  examples 
of  drop  forging  shown  in  Fig.  2  do  not,  by  any  means,  repre- 
sent the  limit  of  what  could  be  made  under  the  lOO-pound 
hammer  since  the  concrete  foundations  were  put  in,  but  the 
dimensions  of  these  pieces  are  now  limited  by  the  size  of  the 
dies  that  can  be  placed  on  the  hammer.  As  far  as  the  power 
of  the  hammer  is 

concerned     it blacksmith  shop  floor  line       

would  be  possible 
to  forge  pieces 
probably  25  per 
cent  larger  than 
those  shown. 

The  type  of 
foundation  used 
before  these  con- 
crete columns 
were  put  in  is 
shown  in  Fig.  ."?. 
On  these  founda- 
tions the  base- 
plate was  first 
laid  on  a  few  lay- 
ers of  plank,  each 
layer  being  placed 
crosswise  in  rela- 
tion to  the  next 
layer  above,  and 
this,  in  turn,  was 
carried  by  timber,  standing  on,  end,  to  reach  through  the 
basement  of  tlie  building.  This  timber,  In  its  turn,  was 
I)laced  on  foundations  in  the  basement  floor.  Iron  bands 
reinforced     and     held     the     timber     together.     This     built-up 


] 


K 


IRON  BANDS 


BASEMENT 

FLOOR  LINE 

Machiiu-ry,\.Y. 

Fig-.    3.    Old-style   'Woodon    Foundations    which 
have  been  replaced  by  the  Concrete  Column  shown 

In  Fig.  1. 


foundation,  however,  acted  as  a  buffer,  and  the  timber  stand- 
ing on  end  was  actually  compressed  several  Inches  yearly, 
clue  to  the  force  of  t!ie  blows  of  the  hammers. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


CAM  ADJUSTING  DEVICE. 

Some  time  ago  we  had  a  great  deal  of  trouble  with  the  •set- 
ting of  the  cams  on  our  automatic  roughers.  Sometimes  it 
was  but  a  matter  of  a  few  minutes  to  get  them  just  right,  and 
again  it  would  take  over  an  hour  of  hard  work  and  strong 
language.  To  remedy  this  state  of  affairs,  we  installed  a 
series  of  cams  such  as  shown  iii  the  accompanying  cut.  The 
cam  proper  is  shown  at  A,  enclosed  by  the  circular  housing 
B.  which  is  secured  to  the  shaft  by  the  set-screw  C.  The 
housing  B  is  provided  with  bearings  for  the  worm  D  which 
engages  with  the  worm  threads  cut  on  the  cam  member  A, 
as  shown.  The  worm  D  butts  against  a  shoulder  in  the  hous- 
ing B,  and  is  held  in  place  by  a  plug  bushing  E  driven  in  at 
the  other  end  as  shown.  This  plug  is  held  tightly  in  place 
by  the  sci-ew  F.  At  G.  finally,  is  a  split  steel  ring  fastened 
to  the  housing  B,  thus  holding  cam  A  firmly  in  place. 
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Cam  Adjusting  Device. 

After  the  cam  has  been  approximately  set  in  place  and 
secured  by  tightening  the  screw  C,  the  next  step  is  to  loosen 
the  binder  H  and  the  two  screws  /.  These  two  screws  work 
in  slightly  elongated  slots,  and  when  loosened  allow  the  ring 
G  to  spring  open  a  trifle.  This  leaves  cam  A  free  to  revolve, 
and  it  is  then  adjusted  accurately  by  means  of  a  socket 
wrench  fitting  on  the  squared  end  of  the  worm  shaft  D.  When 
the  adjustment  has  been  satisfactorily  made,  the  tinder  H 
is  tightened,  thus  drawing  the  ring  G  around  A  and  clamping 
it.  Screws  I  are  then  screwed  down,  and  this  serves  as 
a  further  lock  against  the  ring  loosening.  The  cam  is 
then  in  condition  for  service.  With  this  arrangement  it  was 
possible  to  adjust  the  cams  to  the  finest  required  degree  of 
accuracy,  and  since  placing  them  on  the  machines  we  have 
had  no  further  trouble  along  this  line.  F,  B. 


MILLING  ATTACHMENT  FOR  THE  LATHE. 
The   accompanying   half-tones.   Figs.    1    to   3,   show   a   simple 
but  efficient  milling  attachment   for   the   lathe.     This   device 


Fig,  1.     Front  View  of  the  Milling  Attachment. 

is  in  use  on  a  foot-power  lathe  in  the  private  little  workshop 
of  Anton  Schuermann,  of  Decatur,  111.,  fitted  up  in  the  garret 
of  his  home. 

Fig.  1  shows  the  front  view  of  the  milling  attachment,  and 
Fig.  2  shows  a  rear  view  of  the  device,  both  when  in  place 


in  the  lathe.  The  gear  shown  on  the  arbor  between  the  cen- 
ters of  the  device  has  actually  been  milled  in  the  foot-power 
lathe  with  this  device.  As  will  be  seen  from  the  cuts,  the 
attachment  is  placed  on  the  cross  slide,  in  place  of  the  tool 
carriage.     The  general   design   of  the   device  is  most   plainly 
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Fig.  2.     Rear  View  of  the  Milling  Attachment. 

shown  in  Fig.  3.  The  screws  A  are  adjusting  screws,  used 
for  raising  and  lowering  the  head-  and  tail-centers,  working 
on  the  same  principle  as  does  the  Lincoln  milling  machine. 
The  nuts  B  are  lock  nuts,  which  are  loosened  before  the 
screws  A  are  turned  for  adjusting  the  heads.  The  tail-cen- 
ter F  simply  slides  back  and  forth  in  its  bearing  in  the  tail- 
stock,  and  is  held  in  place  by  a  set-screw  G.  The  whole  tail- 
stock  may  be  moved  in  and  out  by  loosening  the  screw  K. 
The  index  dial  is  shown  at  D,  three  different  dials  being  used 


Fig.  3.     View  allowing  the  Siniplicity  of  the  Design. 

with  the  device.  The  spacing  arm  M  is  securely  locked  wher- 
ever set  by  the  knurled  thumb-nut  C.  The  nut  by  which  this 
fixture  engages  the  cross-slide  screw,  is  shown  at  H.  In  order 
to  prevent  play  when  an  arbor  is  held  between  the  centers, 
the  tail  of  the  dog  used  is  made  tapered  where  it  enters  the 
slot  of  the  driving  plate  P.  so  that  ii  will  fit  snugly. 

The  writer  has  seen  a  number  of  milling  attachments 
adapted  to  lathes,  but  this  one  has  several  features  which  are 
superior  to  any  that  he  has  seen  so  far.  Ethax  Viall. 

Decatur,  111. 


PLANER  CHUCK. 

Some  time  ago  it  became  necessary  to  do  some  very  accur- 
ate planer  work  on  a  number  of  cylinders,  insuring  that  the 
seats  outside  be  true  with  the  center  of  the  bore,  and  there- 
fore an  improvement  was  necessary  on  the  chuck  originally 
used  for  that  purpose.  The  outcome  of  the  redesigning  was 
the  chuck  shown  in  the  accompanying  cuts. 

The  original  form  of  chuck  for  this  class  of  work  consisted 
of  two  standards  which  were  bolted  to  the  table  of  the  planer 
and  provided  with  a  series  of  Interchangeable  cones,  each 
held  by  a  central  bolt  to  its  own  standard.  This  form  of 
chuck  rendered  it  very  difficult  to  get  the  axes  of  the  two  cones 
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in  til.'  siiiin'  slraiglit  line.  Tlu>  cliiick,  as  sIkiwei  In  Ihc  cuts 
iHTi'with.  was  I'oiiiul  upon  trial  lo  ciillrely  obviate  this  dil- 
lietilty. 

The  fli'st  point  at  which  It  was  I'diiinl  mcessaiy  to  change 
the  constnictlon  was  that  a  false  table  had  to  be  constructetl 
to  fit  upon  the  planer  table.  This  table  is  indicated  by  the 
letter  .1,  I'ins.  1  and  2.  The  rough  casting  tor  this  table  was 
lirst  1)1'  all  planed  true  on  the  bottom  surface.  The  table  of 
the  planer  to  be  used  was  planed  off  and  the  center  slot  of  the 
table  cut  out  parallel  throughout  ite  length  by  a  tool  held  di- 


shown  was  cut  in  11  to  agree  accurately  with  the  recesses  F 
formed  In  the  standards.  The  holes  H  which  are  counter- 
Sunk  for  tapped  bolts  to  enter  tapped  holes  In  the  regular 
face-|)late  should  not  be  spaced  evenly,  as  It  is  essential  that 
the  false  plate  should  have  the  same  position  on  (he  regular 
I'aee-plale  every  time  it  is  used. 

The  cones  M,  Fig.  1,  were  prepared  from  the  rough  casting 
by  having  an  annular  rib  accurately  turned  on  the  back  and 
the  back  faced  off  while  the  casting  was  held  in  an  ordinary 
chuck,  the  rib  being  made  to  templet  so  as  to  fit  eith(>r  the 


Figs.  1  and  2.     Side  and  End  Elevations  of  the  Planer  Chuck, 

rectly  in  the  tool-post.  The  false  bed  was  provided  with  a 
rib  B,  Figs.  1  and  2,  which  was  accurately  finished  to  fit  the 
slot  in  the  planer  table.  The  false  bed  was  then  securely 
bolted  in  its  permanent  position  on  the  table,  and  a  way 
planed  as  shown  at  C.  This  way  was  carefully  finished  both 
on  the  bottom  surface  and  on  the  two  sides,  so  as  to  be  of 
even  width  throughout. 
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false  face-plate,  or  the  standard.  The  cone  was  then  bolted 
to  the  false  face-plate  in  position  on  the  lathe,  and  the  conical 
surface  carefully  turned.  It  will  be  seen  that  an  exact  center 
was  thus  obtained  with  the  center  of  the  false  face-plate,  which 
in  turn  was  truly  central  with  the  lathe  centers,  and  it  was 
thus  possible  to  get  out  any  number  of  various  sized  cones, 
the  centers  of  all  of  which  when  applied  to  the  standards 
would  lie  in  the  same  line. 

It  will  be  noted  in  Fig.  4  showing  a  horizontal  section 
through  one  of  the  standards  and  its  cone,  that  clearance  is 
allowed  between  the  annular  rib  and  the  recess  receiving  it, 
and  that  clearance  is  also  allowed  between  the  face  of  the 
standard  and  that  part  of  the  back  of  the  cone  lying  inside  of 
the  annular  rib.  The  purpose  of  this  was  to  obviate  the 
necessity  of  finishing  the  back  of  these  portions,  as  the  sur- 
faces obtained  by  the  sides  of  the  rib  and  the  back  of  the  cdne 
outside  of  that  rib  are  amply  sufficient  to  carry  all  the  stress 
arising  from  the  weight  of  the  cylinder  when  in  position. 

By  reference  to  Fig.  4,  it  will  be  seen  that  the  central 
part  of  the  standard  is  cast  with  a  large  opening  clear  through; 
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Fig.  3.     False  Face-plate  used  for  Turning  Cones  of  Various 


The  Standards  D  had  their  feet  finished  accurately  to  fit 
this  way,  both  standards  and  way  being  scraped  to  a  sliding 
fit.  When  the  standards  were  placed  on  the  way,  the  centers 
for  the  cones  were  very  carefully  laid  out  and  tested  to  in- 
sure the  two  centers  being  exactly  in  line.  The  standards  were 
then  removed,  chucked  in  a  lathe  so  that  the  center  was 
truly  central  with  the  spindle  of  the  lathe,  faced,  and  the 
annular  groove  F,  Fig.  1  and  4,  accurately  turned.  The  stand- 
ards were  then  replaced  on  the  planer  and  a  spot  planed  at 
G,  Figs.  1  and  2,  on  each  one,  this  spot  being  an  even  number 
of  inches  above  the  center  line  of  the  cones  and  center  of  the 
annular  groove  F. 

Since  the  cylinders  which  were  to  be  faced  in  this  chuck 
were  of  varying  sizes,  it  was  essential  that  a  number  of  dif- 
ferent sized  cones  should  be  used  to  accommodate  the  various 
bores.  For  this  purpose  the  faceplate  on  a  heavy  lathe  was 
bored  out  to  receive  the  boss  of  the  false  plate  shown  in  Fig. 
?'■  This  false  plate  was  provided  with  three  tapped  holes  // 
to  agree  with  holes  near  the  rim  of  the  regular  face-plate.  The 
false  face-i)Iate  was  made  by  chucking  it  with  the  boss  outward 
in  the  lathe,  and  facing  off  the  back,  and  forming  the  boss. 
The  faii'-plate  was   then   turned   over  and   the  annular  recess 
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Fig.  4.     Horizontal  Section  of  Standard  and  Cone. 

this  is  merely  for  lightness,  and  because  in  this  particular 
ease  the  cylinders  to  be  carried  were  very  heavy,  these  stan- 
dards, if  cast  solid,  would  be  very  difficult  to  move.  The 
cone  is  held  to  the  standards  by  four  bolts  J,  Fig.  2,  and  when 
in  position  on  the  false  face-plate  for  turning,  four  tapped 
holes  are  provided  in  that  face-plate  to  receive  bolts  to  hold 
the  cone  securely.  Adjustment  for  length  is  made  by  means 
of  (he  threaded  bar  A',  provided  with  necessary  nuts,  and  hav- 
ing washers  L  fitting  the  openings  above  referred  (o  in  the 
standard. 
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After  having  tried  tills  fixture,  it  was  decided  to  provide 
means  whereby  two  cylinders  could  be  planed  at  the  same 
time.  A  standard  having  two  faces  and  with  two  cones  was- 
placed  between  the  other  two  standards,  and  the  bar  K  length- 
ened. As  the  construction  of  this  standard,  however,  is  so 
nearly  the  same  as  the  ones  described,  it  is  not  deemed  neces- 
sary to  go  into  the  detail  of  it. 

The  face  G  is  used  for  leveling  up  the  cylinder  cross  ways, 
only  the  longitudinal  leveling  being  accomplished  by  the 
cones.  This,  of  course,  is  easily  done  by  means  of  a  surface 
gage,  since  the  face  G  is  horizontal  both  transversely  and 
longitudinally,  and  is  also  parallel  to  the  center  line  of  the 
cone.  It  is,  of  course,  obvious  that  the  bolts  may  be  changed 
to  suit  the  planer  on  which  this  device  is  to  be  used  and  it  is 
also  plain  that  If  a  center  slot  is  not  obtainable  in  the  planer 
table,  two  side  slots  may  be  used  ana  two  ribs  like  B  provided. 

Richmond,  Va.  •  L.  N.  Gulis. 


PUNCH  AND  DIE  FOR  BLANKING  AND  FORM- 
ING COPPER  CUPS. 

The  subject  of  punches  and  dies  has  been  gone  over  so 
thoroughly,  and  is  so  well  understood,  that  it  may  seem  a  bit 
superfluous  to  add  anything  to  it;  nevertheless  the  accom- 
panying illustration  may  be  of  interest  to  those  who  come 
in  contact  with  such  tools. 

This  die  is  designed  to  blank  and  form  up  a  copper  cup  or 
capsule  used  in  the  manufacture  of  balance  wheels  for 
watches.  The  copper  strip  is  fed  into  the  press,  which  then 
blanks  out  and  draws  the  metal  into  the  shape  shown  at  R, 
at  the  same  time  punching  the  center  hole.     Referring  to  the 
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Punch  and  Die  for  Blanking.  Piercing,  and  Fornaing  the  Copper 
Capsule  shown  at  R. 

illustration,  A  is  the  base  of  the  sub-press,  B  the  body,  C  the 
cap,  and  D  the  plunger;  all  these  being  of  cast  iron  machined 
to  size.  The  body  and  base  are  held  together  by  two  screws 
E  after  the  usual  well-known  manner.  F  is  the  buffer  plug 
which  receives  the  thrust  of  the  press  piston,  and  G  is  the 
babbitt  lining  of  the  body  B.  H  is  the  outside  diameter  die, 
held  in  place  by  four  screws  and  two  dowel  pins.  H'  is  the 
outside  diameter  punch,  also  held  in  place  by  four  screws 
and  two  dowels.  I  is  the  die  for  cutting  out  the  center  hole, 
and  J  is  the  punch  for  this  hole.  H'  and  /  also  serve  as 
forming  dies  in  bringing  the  metal  to  the  proper  shape.  K 
and  L  are  shedders,  supported  by  four  push-pins,  those  of 
the  former  resting  upon  springs  whose  tension  is  controlled 
by  short  threaded  plugs,  as  shown,  and  those  for  the  latter 
abutting  against  the  piston  M,  which  is  in  turn  pressed  down 
by  the  large  spring  N,  the  tension  of  which  Is  controlled  by 
the  plug  0.  The  block  P  is  used  merely  to  hold  the  punch  J 
firmly  in  place. 

The   operation   of   the   die  is   as   follows:      The   press    ram 
being  at  top  stroke,  the  copper  strip  is  fed  in  across  the  top 


of  H.  and  as  the  ram  descends,  the  blank  is  cut  from  the  strip 
by  the  punch  H'  and  drawn  to  a  cup  shape  between  the  inside 
edge  of  H'  and  the  outside  edge  of  I.  Simultaneously,  the 
center  hole  is  punched  by  /  and  I.  As  will  be  seen  by  refer- 
ring to  the  illustrations,  J  is  made  a  trifle  short  so  that  the 
drawing  operation  will  have  begun  before  this  hole  is  punched. 
This  prevents  any  distortion'  of  the  piece  by  the  punch  J. 
Some  little  trouble  was  experienced  at  the  start  on  account 
of  the  air  in  the  hollow  plunger  D  forming  a  cushion  when 
it  was  compressed  by  the  rising  of  the  piston  M,  thus  pre- 
venting the  proper  working  of  the  die.  This  was  finally 
obviated  by  making  a  small  groove  at  the  side  of  the  piston 
where  it  worked  in  the  plug  O.  and  drilling  a  vent  hole 
through  0  as  shown.  This  allowed  free  communication  to 
the  atmosphere,  and  from  then  on  the  die  gave  complete 
satisfaction.  The  variation  in  size  among  the  cups,  or  cap- 
sules, as  they  are  called,  is  never  more  than  0.001  of  an  inch 
either  in  diameter  or  in  length.  B.  W.  F. 


MACHINING  CHANGE  GEARS. 

A  subject  which  is  of  importance  to  all  lathe  builders;, 
whether  they  be  manufacturers  who  turn  out  two  or  three- 
machines  a  day,  or  the  smaller  concerns  who  may  finish  the- 
same  quantity  in  a  week,  is  the  machining  of  the  change- 
gears.  In  England  this  is  more  important  than  in  America,, 
because  the  man  who  first  supplied  England  with  screw-cut- 
ting lathes  decided  that  twenty-two  change  gears  were  neces- 
sary, and  so  twenty-two  change  gears  have  become  the  stan- 
dard complement,  while  the  ordinary  American  lathe,  as  far 
as  my  experience  goes,  has  only  about  fifteen  or  sixteen.  T 
have  not  been  able  to  put  all  the  following  ideas  into  prac- 
tice, but  where  circumstances  permit  I  shall  try  all  those 
that  are  most  suitable.  I  should  also  like  to  know  from- 
some  of  the  firms  who  have  a  lot  of  this  kind  of  work,  how 
they  do  it,  and  the  time  taken,  as  this  is  not  so  much  a  record' 
of  actual  work  as  a  few  suggestions  as  to  how  the  work 
might  be  done. 

The  first  item  is  the  castings;  start  with  good  workable 
castings.  It  will  pay  to  give  a  bit  extra  for  decent  cast- 
ings. Pickling  will  improve  their  workability,  and  annealing 
is  still  better,  though  perhaps  too  expensive.  The  machining 
of  the  blanks  is  the  most  expensive  point  of  the  whole  job, 
with  the  possible  exception  of  the  cost  of  the  castings,  there- 
fore it  seems  that  this  is  the  place  where  we  ought  to  make 
the  biggest  saving.  One  method  is  first  to  bore  and  ream- 
the  hole,  then  drive  onto  an  arbor,  and  turn  down  the  faces 
of  the  rim  and  boss,  using  a  tool  at  each  side.  After  this  has 
been  done,  the  blanks  are  mounted  on  an  arbor,  five  or  six 
at  a  time,  and  the  outside  diameter  turned.  I  don't  care 
much  for  this  method  of  turning  the  sides,  because  I  think 
there  is  a  tendency  tor  the  blank  to  slip  on  the  arbor  when 
the  cut  is  on,  so  that  the  size  and  speed  of  the  cut  will  have 
to  be  adapted  to  che  gripping  power  of  the  arbor,  and  though 
two  tools  are  in  operation  and  balancing  each  other  as  far  as 
the  spring  sideways  is  concerned,  there  will  require  to  be 
twice  as  much  power  transmitted  through  the  arbor.  The 
method  I  should  adopt  for  this  work  would  be  as  follows: 
There  would  be  a  turret  mounted  in  place  of  the  tail-stock, 
carrying  four  tools,  that  is,  a  chucking  drill,  a  single  point 
boring  tool,  a  roughing  reamer,  and  a  finishing  reamer.  This 
turret  would  be  fed  forward  by  hand  by  means  of  a  large 
pilot  wheel,  and  would  revolve  automatically  on  the  back 
stroke.  The  reason  why  I  should  have  a  hand  feed  is  because 
the  operations  would  be  so  quickly  performed  (especially  if 
the  tools  were  high  speed  steel)  that  an  automatic  feed 
which  would  have  to  be  engaged  every  time  would  not  ap- 
preciably diminish  the  time,  though  a  full  automatic  turret 
would  no  doubt  be  beneficial.  To  turn  the  sides,  there  would 
be  a  long  tool-holder  mounted  on  the  carriage  cross  slide,  and 
hinged  thereto,  so  that  it  could  be  lifted  up  to  clear  the  tur- 
ret when  the  turret  was  in  operation.  Two  tools  would  be 
used,  one  for  the  rim  and  one  for  the  boss;  they  would  be 
set  in  the  same  plane,  so  that  the  boss  would  be  the  same 
length  through  it  as  the  width  of  face  of  the  teeth,  when  ma- 
chined. The  reason  for  this  will  be  explained  later.  It  will  be 
seen  now  that  there  are  two  tools  in  operation  at  once,  just  as- 
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In  ilie  other  method,  and  the  .near,  Ix'iiin  f^rliiped  in  I  he  cluick 
and  thus  supported  at  four  points  of  the  rim,  Is  in  n  better 
position  for  beins  machined  than  wlion  mounted  on  a  com- 
paratively small  arbor.  After  one  side  has  been  machined, 
the  gear  is  turned  around  and  without  any  particular  care  in 
setting  true,  other  than  getting  it  flat  against  the  faces  of 
the  jaws,  the  other  side  Is  machined  In  a  similar  manner. 
The  outside  diameters  are  turned  as  In  the  first  method. 

1  might  say  for  the  benefit  of  American  readers  that  in 
England  au  S-lneh  center  (l(i-inch  swing)  lathe  would  be  sup- 
plied  with   twenty-two  change  gears,   having   from   twenty  to 
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The  Way  in  which  the  Gears  are  Icey-seated  on  the  Planer. 

one  hundred  and  twenty  teeth,  with  an  extra  40-,  50-,  or  60- 
tooth  gear.  They  would  be  8  diametral  pitch  ,and  I14 
inch  bore,  so  that  it  will  be  seen  that  turning  up  the  120-tooth 
geai',  which  is  15%  inches  diameter,  on  a  1%-inch  arbor  is 
not  by  any  means  a  rigid  job.  Another  method  of  machining 
the  blanks,  which  I  think  would  make  about  the  best  time  of 
any,  is  by  grinding.  A  powerful  grinder  would  soon  grind  the 
comparatively  narrow  faces  of  a  change  gear,  and  leave  a 
better  finish  than  could  be  obtained  by  turning  and  polishing. 
I  should  think  the  Landis  Tool  Company  ought  to  be  able 
to  give  us  some  interesting  information  on  this  subject. 

The  next  question  is  the  cutting  of  the  gears,  and  I  can 
speak  definitely  on  this  point.  It  is  possible  to  cut  S-pitch 
teeth  in  cast  iron  at  a  feed  of  ten  inches  per  minute,  and  by 
this  I  don't  mean  for  five  minutes,  but  day  after  day,  week 
in  and  week  out.  I  have  done  this  myself.  The  machine  used 
was  a  Brown  &  Sharpe  No.  6;  the  speed,  fifty  revolutions 
per  minute;  the  cutter,  a  Cammell  Laird  0172  high  speed 
steel,  4  inches  diameter,  and  the  feed  0.2  inch  per  revolu- 
tion. The  blanks  are  cut  six  at  once,  and  it  is  for  this  reason 
that  the  rim  and  boss  are  made  level,  the  blanks  thus  staying 
each  other.  The  indexing  motion  is  geared  up,  not  to  cut 
consecutive  teeth,  as  usual,  but  to  pass  two  or  more  teeth, 
according  to  the  number  being  cut.  For  a  120-tooth  gear,  we 
arrange  to  cut  every  seventh  space  because  2,  3,  4,  5,  and  6, 
being  factors  of  120,  would  simply  divide  the  gear  into  60, 
40,  .30,  24,  and  20  respectively;  whereas,  when  we  cut  every 
seventh  tooth,  the  cutting  goes  on  until  the  gear  is  finished, 
the  blank  going  around  seven  times.  It  is  really  wonderful 
how  this  simple  proceeding  dissipates  tlie  heat  generated  by 
the  cutter,  both  cutter  and  blanks  being  comparatively  cool 
after  a  two  hours'  run,  the  time  usually  worked  with  one 
sharpening  of  the  cutter. 

To  finish  the  gears,  they  require  to  be  key-seated,  and  for 
tliis  a  planer  can  be  used,  which,  with  very  little  outlay,  will 
make  as  good  time  as  the  best  key-seater.  The  first  thing  to 
be  considered  is  the  cutter  bar  or  broach,  which  consists  of 
a  piece  of  tool  steel  A  about  twenty-four  inches  long,  and  a 
sliding  fit  in  the  bore  of  the  gears.  This  bar  is  grooved  to  a 
depth  of  about  three-eighths  of  its  diameter,  starting  in  at 
one  end  and  finishing  about  three  inches  from  the  other  end. 
Into  this  groove  are  fixed,  by  scrfews  from  the  under  side,  two 
or  three  pieces  of  tool  steel  which  have  teeth  cut  therein,  the 
teeth  tapering  from  nothing  at  the  front  end  to  the  depth 
of  the  key-seat  at  the  other  end,  the  last  few  teeth  being  all 
the  same  height  so  that  they  will  keep  the  sl'/e  longer.  The 
first  tooth  is  about  two  inches  from  the  fiont  end  of  the  bar. 


The  widtii  of  the  teeth  Is  of  course  equal  to  the  width  of  the 
key  seat  to  be  eul.  To  the  planer  tool-post  is  fastened  a  suit- 
able cup-shaped  thrust  piece  B,  and  an  angle  plate  0  Is  se- 
curely bolted  to  the  platen.  In  the  angle  plate  is  a  hole 
which  receives  bushing  D  bored  the  same  size  as  the  cutter 
bar  or  broach.  In  operation,  the  planer  platen  should  not  run 
above  15  feet  a  minute  on  the  cut,  the  stroke  being  adjusted 
so  that  it  is  from  G  to  12  inches  more  than  the  length  of  the 
cutter  bar.  The  front  end  of  the  cutter  bar  Is  then  placed  in 
the  angle  plate  bushing,  and  run  through  two  or  three  times, 
the  bar  being  revolved  the  width  of  the  key-seat  at  every 
stroke,  so  that  there  is  no  fear  of  the  teeth  having  to  cut  into 
the  bushing  when  operating  on  the  gears.  After  this  has 
been  done,  the  stroke  is  altered  so  that  when  the  table  re- 
verses at  the  end  of  the  cutting  stroke  there  is  room  for  the 
gear  between  the  thrust  piece  and  the  angle  plate.  It  isn't 
necessary  to  stop  the  machine  every  time  a  gear  has  been 
key-seated.  As  soon  as  the  end  of  the  bar  comes  through 
the  angle  plate,  another  gear  is  put  on,  as  indicated  by  the 
dotted  line,  and  when  the  table  reverses,  the  gear  that  has 
been  key-seated  is  removed,  and  the  bar  with  the  gear  which 
has  been  previously  placed  in  position  is  withdrawn  and  put 
on  the  other  side  of  the  angle  plate  to  be  again  pushed 
through.  It  is  necessary  always  to  keep  the  teeth  of  the 
cutter-bar  approximately  in  the  same  position  as  the  slot 
in  the  bushing.  With  this  arrangement  it  is  an  easy  job  to 
key-seat  one  hundred  and  twenty  gears  an  hour,  the  biggest 
job  being  the  carrying  of  the  gears  to  and  from  the  machine. 

Racquet. 


DRILL  JIG. 

Figs.  1  and  3  represent  a  drill  jig  for  drilling  %-inch  holes 
in  the  adjustment  screw  shown  in  Fig.  2.  This  screw  is  made 
from  cold  rolled  stock,  and  the  holes  do  not  need  to  be  very 
accurate,  as  they  are  only  used  to  turn  the  screw  by  putting  a 
pin  in  the  holes.  Referring  to  Fig.  1,  handle  B  and  the  body 
of  the  jig  G  is  made  from  a  piece  of  square  machine  steel 
and  case-hardened.    The  piece  of  work  to  be  drilled  as  shown 


Fie.  3  
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Figs.  1,  2  and  3,  showing  the  Jig  and  a  Sample  of  the  "Work. 

in  Fig.  2,  is  placed  into  the  jig  and  held  there  with  the  thumb 
and  the  left  hand,  pushing  back  plunger  C  against  spring  H, 
while  cross-head  J  with  screw  F  is  taken  in  the  right  hand. 
The  cross-head  is  placed  in  position  as  shown  in  Fig.  3,  hooks 
on  the  jig  body  being  provided  for  the  pin  through  the  cross- 
head,  and  screw  F  is  then  tightened.  Then  the  screw  showa 
in  Fig,  2  is  ready  to  be  drilled.  It  Is  only  necessary  to  drill 
from  two  sides  of  the  jig.  Tiie  size  of  the  drill  is  marked  on 
these  two  sides. 

A  very  important  feature  is  that  after  the  piece  of  work  Is 
drilled,  and  the  cross-head  ./  is  removed,  spring  H  pushes  out 
the  piece  of  work,  and  all  that  is  necessary  to  do  is  to  insert 
another  screw,  and  drill  in  same  manner  as  before.  Cap  A  is 
merely  to  keep  spring  H  and  plunger  C  from  coming  out. 

This  jig  was  first  tried  with  a  small  cam  lever,  Instead  of 
using  ^he  cross-head  J  and  screw  F.  but  owing  to  the  varia- 
tion In  width  of  the  heads  of  the  screw  (Fig,  2),  it  made  It 
Iniposslble  to  stop  the  cam  lever  In  same  position  every  time, 
which  caused   the  lever  to   project  past  surface  A',  which   of 
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couse,  interfered  in  lading  the  jig  on  the  table  of  the  drill 
press.  It  may  not  seem  practicable  to  make  a  jig  and  not  bush 
the  holes,  but  as  we  did  not  have  a  great  many  screws  to 
drill  and  as  the  work  was  not  very  particular,  it  was  cheaper 
and  good  enough  for  the  job  to  leave  out  the  bushings.  The 
jig  has  proved  very  satisfactory,  and  has  been  in  use  at  dif- 
ferent times  for  more  than  three  years,  and  It  is  still  in  good 
condition.  B.  II.  Weller. 

Franklin.  Pa. 


EFFICIENCY  CARD. 

The  accompanying  cut  shows  a  page  from  a  data  book  used 
in  one  of  the  machine  tool  building  shops.  This  card  is 
intended  for  recording  the  time  used  for  performing  certain 
operations,  and  for  recording  the  efficiency,  expressed  in  per 
cent,  of  the  men.  In  the  two  first  columns  are  given  the 
class  of  operator  and  the  machine  on  which  the  operation  was 
performed.  The  middle  column,  headed  "operation,"  under 
which  are  shown  crude  sketches  of  the  tools  used,  is  intended 
to  give  an  idea  of  the  class  of  tools  and  the  way  of  setting 
up  used  in  the  individual  case  for  which  the  record  was  taken. 


Sample  Page  from  Data  Book  in  which  is  recorded  the  Time  for  Performing 
Worlt.  and  the  Efficiency  of  the  Men. 

Each  man  is  permitted  to  set  up  his  work  and  his  tools  in 
an  individual  manner,  using,  of  course,  such  special  tools  as 
he  receives  on  request  from  the  tool-room.  The  time  given 
in  the  column  T  Is  the  time  in  minutes  used  for  completing 
one  piece,  the  operator,  unknown  to  himself,  having  been 
timed  through  one  complete  cycle  of  operation.  For  the  sake 
of  comparison,  the  number  of  pieces  made  during  the  day 
was  counted  after  the  men  had  left  the  shop.  The  column  Ot 
gives  the  theoretical  daily  output,  that  is,  the  output  which 
would  result  if  all  the  pieces  could  be  made  at  the  same  rate 
as  the  one  timed  in  the  first  column.  The  column  0*  gives 
the  actual  daily  output  ascertained  by  counting,  as  stated 
heretofore.    The  next  column  gives  the  efficiency  in  per  cent. 


being  arrived  at  by  comparing  the  theoretical  daily  output 
with  the  actual  daily  output.  The  last  column  is  reserved 
for  remarks.  Probably  others  have  on  hand  records  of  a 
similar  character,  showing  the  comparative  efficiency  of  work- 
men, subjected  to  a  more  rigid  system  than  ours.  The  results 
of  such  investigations  would  probably  be  interesting  to  the 
readers  of  Machinery.  H.  D.  Y. 


PIRATING. 

In  a  recent  issue  of  Machim:ky  an  editorial  appeared  on 
"Pirating  Special  Machine  Tools"  wnich  calls  to  mind  another 
form  of  piracy  which  is  possibly  more  common.  This  is  the 
taking  of  ideas  from  other  concerns  in  designing  a  machine 
for  the  market.  How  many  times  do  we  hear  the  words, 
"Why,  that  new  machine  of  the  Jones  Machine  Co.  was 
designed  by  Smith  who  used  to  be  with  Jones'  competitors. 
You  can  see  the  other  fellow's  ear-marks  on  Jones'  new  ma- 
chine." This  is  probably  the  least  objectionable  form,  for  a 
man  who  designs  a  machine  for  one  firm  will  probably  follow 
more  or  less  the  same  lines  in  designing  for  another  concern 
a  machine  of  similar  nature.  The  next  step  in  these  forms  of 
pirating  is  for  one  designer  to  take  his  ideas  deliberately 
from  a  competing  concern. 

Here  is  the  story  which  was  told  me  by  the  draftsman  who 
did  the  "designing."  A  concern  manufacturing  pumps  decided 
t*o  bring  out  a  new  type,  and  gave  the  draftsman  general 
instructions  as  to  what  special  features  the  design  should 
include,  leaving  the  details  to  be  worked  out  by  him.  The 
draftsman  happened  to  recall  having  seen  a  pamphlet  of  a 
competing  pump  manufacturer  showing  a  pump  somewhat  on 
the  lines  proposed.  He  hunted  up  the  pamphlet,  which,  by 
the  way,  announced  that  the  pump  shown  was  a  strictly  new 
departure.  The  di-aftsman,  not  letting  It  be  known  that  he 
had  the  circular,  followed  out  the.  aesign  to  a  large  extent. 
Things  progressed,  and  the  first  pump  was  made  according 
to  the  design  and  about  ready  to  be  tested,  when,  one  day,  into 
the  drafting-room  walked  the  manager.  "There's  a  leak  in 
this   factory   somewhere,"   said  he   to  the   draftsman.     "Here 

the  ,  &  Co.  have  gotten  out  a  pump  exactly  on 

the  line  of  our  new  pump.  Somebody  in  this  shop  must  have 
given  it  away  to  them."  He  had  come  across  the  circular 
the  draftsman  had  used.  A.  A.  Andrews. 


THE  GAGING  OF  HEATS  FOR  HARDENING. 

In  a  recent  issue  of  a  technical  magazine,  I  read  an  article 
on  a  very  important  subject:  The  heat  treatment  of  carbon 
steels.  This  is  a  subject  that  is  uppermost  in  the  minds  of  a 
great  many  mechanics  at  the  present  time,  and  each  one  has 
his  own  ideas  as  to  how  it  should  be  done  to  get  the  best 
results.  They  read  everything  published  bearing  on  the  sub- 
ject, and  use  their  own  judgment  as  to  the  best  methods  of 
obtaining  the  right  heat  for  hardening. 

It  takes  an  experienced  man  to  gage  the  heat  for  hardening 
with  the  eye,  at  all  times,  and  under  all  conditions,  without 
heating  some  tools  just  a  little  hotter  than  they  should  be  to 
get  the  best  results,  and  that  means  sometimes  spoiling  an 
expensive  tool,  or,  hardening  the  tool  in  such  a  way  that  it 
will  not  stand  up  to  the  work  expected  of  it.  Again,  some  of 
the  tools  on  test  will  be  found  soft,  and  that  means  reheating, 
which  is  unnecessary  when  it  is  done  right  the  first  time, 
and  in  the  case  of  taps,  and  such  tools,  that  cannot  be  ground 
or  lapped  without  a  lot  of  trouble  and  expense,  it  means 
sometimes  a  loss  of  that  particular  tool. 

There  are  various  reasons  why  heats  are  not  always  gaged 
correctly.  In  the  first  place,  the  man  has  no  gage  to  go  by,  and 
again,  the  light  conditions,  prevailing  at  the  time,  may  inter- 
fere. This  can  be  overcome  by  having  shades  at  the  windows, 
that  can  be  adjusted.  Sometimes  the  eye  gets  "off'color"  and 
needs  rest  for  a  few  minutes.  The  use  of  the  "magnetic 
influence"  in  gaging  the  heats  for  hardening  is  practically 
new;  in  fact,  a  great  many  experienced  mechanics,  versed 
in  the  handling  of  carbon  steels,  have  never  heard  of  it,  but 
the  fact  remains  just  the  same.  We  all  know  that  the  proper 
heat  for  hardening  steel  to  get  the  best  and  most  lasting 
results,  is  the  lowest  heat  that  the  steel  will  harden  at.  How 
are  we  to  find  this  out?     By  the  use  of  the  magnetic  needle, 
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MO  iiiiitlcr  wluil  llu'  iiiuki'.  or  braiul  of  steel,  Followini;  lliese 
lilies,  the  writer  has  e.vperiineiiteil  for  two  ytars,  and,  at  the 
liresent  time,  ciin  hanlen  a  tool  or  piece  ot  earbon  steel  at 
ihe  first  heat,  without  knowing  the  liraiui  or  temper  of  steel, 
and  with  sueh  results  that  tools  hardened  hy  this  method  out- 
last similar  tools  hardened  In  the  old  way,  sometimes  as  high 
as  4  to  1,  In  every  ease,  the  tool  lasts  niueh  longer,  showing 
very  plainly  that  this  method  is  the  liest,  or  at  least  worth 
testing. 

The  gaging  of  heats  by  the  magnetic  needle,  is  done  in  such 
a  way  that  you  can  test  every  piece,  or  you  can  test  every 
second,  or  third  or  fifth  piece,  or  only  the  first  iiiece,  and  then, 
noting  the  color  very  carefully,  harden  several  pieces  and 
make   no   mistake.      If   the   color   seems   to   be   off  a   little,   test 


Testing  a  Mining  Cutter,  when  Hardening,  by  Swinging  it  Back  and 
Forth  past  a  Magnetic  Needle. 

again;  this  can  be  done  right  along,  provided  the  steel  is  of 
the  same  "carbon  temper,"  but  in  all  cases  where  tlie  carbon 
temper  changes,  the  test  must  be  made  again.  Some  months 
ago  I  had  a  pair  of  rolls  to  harden,  about  27  inches  long  by 
61.2  inches  diameter.  After  sizing  them  up,  I  made  inquiries 
as  to  what  they  were  made  of;  one  said  they  were  crucible 
machinery  steel;  another,  that  they  were  tool  steel,  and  the 
superintendent  said  that  he  did  not  know — it  was  up  to  me  to 
hardtn  them.  Well,  I  did  harden  them,  and  without  any 
experimenting  or  second  heating.  I  lieated  tliem  in  a  Brown 
&  Sharpe  furnace,  and  tested  them  with  the  magnet  and  with 
plenty  of  water,  and  did  a  good  job.  I  had  experimented  with 
the  magnet  before,  so  I  knew  what  to  do.  At  another  time  I 
had  to  harden  1,000  horseshoe  magnets  for  telephones,  one- 
half  of  which  were  imported  steel,  the  other  half,  domestic. 
I  hardened  them  without  any  trouble,  and  the  telephone  com- 
pany was  pleased  with  the  work.  I  found  out  afterward  that 
the  company  had  tried  to  harden  them  and  could  not  get  a 
uniform  hardness.  In  this  case  I  tested  one  in  about  every 
forty. 

In  starting  my  experiments,  I  bought  a  small  pocket  com- 
pass with  a  jeweled  pivot  and  needle  stop,  about  2  inch  diam- 
eter, and  costing  a  dollar  and  a  half.  I  got  a  wooden  stool  to 
rest  it  on  close  to  furnace,  as  shown  In  the  illustration.  The 
stool  and  compass  should  be  set  in  such  a  position  that  the 
natural  swing  of  the  work  back  and  forth  when  testing,  will 
be  in  a  plane  parallel  with  tlie  needle;  in  other  words,  the 
piece  Ijeing  hardened  should  be  swung  north  and  south.  By 
liassing  the  tool  being  hardened  (in  this  case  a  milling  cutter) 
forward  and  backward  close  to  the  compass,  the  magnetism  of 
Ihe  tool  will  cause  the  needle  to  be  deflected  one  way,  then  the 
other,  and  the  tool  will  still  continue  to  deflect  the  needle 
until  the  right  degree  of  heat  has  been  obtained,  that  Is,  the 
prop(  r   heat    for    dipping    in    the   bath.      In    other    words,    the 


ri.nht  lieat  is  wlien  llie  tool  loses  ils  iiiaguel  ism.  II  does  not 
follow,  that  if  the  needle  remains  stationary,  the  flr.st  time 
.\ou  test,  that  the  heat  is  right,  because,  after  the  tool  has 
reached  a  certain  degree  of  heat  the  magnetism  leaves  the 
steel,  so  there  is  no  Influence  on  the  needle,  showing  plainly 
that  the  steel  is  too  hot.  The  different  carbon  tempers  and 
different  grades  of  steel,  require  different  degrees  of  heat, 
and  the  magnetism  leaves  the  steel  at  a  certain  degree  of  heat 
lo  correspond  to  the  different  points  of  carbon  in  the  steel,  and 
ill  every  ease  this  is  the  projier  heat  for  dipiiing.  After  test- 
ing until  the  right  degree  of  heat  is  obtained,  I  put  the  tool 
back  in  the  furnace  for  about  twenty  seconds,  just  to  even 
up  the  heat.  I  then  dip  the  tool  in  a  water  bath  to  set  the 
hardness,  then  from  the  water  bath  to  a  lard  oil  bath  until 
cold.  In  the  case  of  the  rolls  previously  spoken  of.  I  liail 
to  rig  up  a  taclile  to  the  roof,  and  in  place  of  a  rivet  in  the 
tongs,  I  made  a  hook  with  thread  and  two  nuts,  one  hook  on 
each  side  of  tongs,  to  hoolt  into  the  tackle,  so  as  to  handle 
the  work  quickly. 

This  method  applies  only  to  tools  that  can  be  heated  all 
over,  as  it  is  obvious  that  heating  a  tool,  say  a  tap,  on  the 
end  to  be  hardened,  would  have  a  disturbing  effect  on  the 
needle  simply  because  only  part  of  the  tap  would  be  hot, 
leaving  magnetism  in  the  shank;  I  am  referring  now  to  taps 
with  long  shanks.  In  using  the  magnetic  needle,  if  it  points 
due  north  and  south,  a  large  body  of  metal  would  deflect  the 
needle,  to  a  certain  extent,  from  its  natural  position,  but  no 
matter  what  the  position  of  the  needle,  the  moment  a  tool 
is  held  close  to  it,  it  answers  to  the  magnetism  of  the  tool, 
and  will  move  until  the  right  degree  of  heat  is  reached;  when 
this  point  is  reached,  the  needle  become  inactive. 

I  make  it  a  point  to  keep  my  furnace  at  1,300  degrees  F. 
all  the  time,  or  as  near  as  possible  to  this  degree  of  heat,  and 
with  this  heat  1  find  it  is  not  necessary  to  test  every  piece. 
I  have  never  given  much  thought  to  improving  this  method, 
but  undoubtedly,  there  is  a  large  field  for  somebody  to  experi- 
ment in.  Geo.  T.  Coles. 

Decatur,  III. 

A  BELT  SHIFTER. 

The  belt  shifter  w^hich  is  shown  in  the  cut  is  so  simple  in 
design  and  operation  that  little  explanation  is  needed.  The 
belts  are  guided  by  the  forked  levers  A.  which  'are  pivoted  at 
B.  The  rollers  C  are  fixed  to  the  forked  levers,  and  work  in 
the  slots  as  shown.  When  the  disk  D  is  rotated — say  in  the  di- 
rection of  the  arrow — by  the  levers  E  and  F,  the  left  roller 
is  forced  toward  the  center  of  the  plate  D,  thus  moving  the 
forked  lever  to  the  right  and  shifting  the  belt  on  the  tight 
pulley.     The  belt  on  the  right  side  is  not  moved  during  this 


A  Bolt  Shifter  of  Simple  Design. 

operation,  as  the  right  roller  moves  in  a  part  of  the  slot  which 
is  concentric  with  the  plate  D.  If  the  disk  jD  had  been  rotated 
in  a  direction  opposite  to  that  indicated  by  the  arrow,  the 
movements  would,  of  course,  have  been  reversed,  the  right  belt 
being  shifted,  and  the  left  one  remaining  stationary.  This 
shifting  device  has,  in  many  cases,  given  better  satisfaction 
than  the  friction  clutch,  as  It  does  not  get  out  of  order  as 
easily,  and  it  is  not  so  likely  to  run  warm.  Cii.sifi.Ks  Roei.s. 
Antwerp.  Belgium. 
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TOOL  FOR  SPACING  BOLT  HOLES. 
In  drawing  flanges,  cylinder  heads,  etc.,  where  a  number 
of  holes  are  shown  on  a  given  pitch  circle,  it  is  usually  desir- 
able to  have  them  located  correctly  on  the  drawing,  for  the 
sake  of  appearance  at  least,  even  if  not  really  important 
otherwise,  and  for  this  purpose  the  tool  shown  in  the  accom- 
panying cut  was  designed.  It  Is  a  very  convenient  instrument, 
made  from  transparent  sheet  celluloid,  about  1/64  inch  thick. 
The  method  of  procedure  when  using  this  tool  is  to  draw  the 
pitch  circle,  and  then  place  the  instrument  over  it,  with  the 
point  A  on  the  center.  One  point  of  the  dividers  is  placed 
on  the  line  A  0,  at  the  point  where  it  intersects  the  pitch 
circle,  and  the  other  point  of  the  dividers  is  set  at  the  inter- 


Tool  for  Spacing  Bolt  Holes. 

section  of  the  pitch  circle  and  the  radial  line  marked  with  a 
number  corresponding  to  the  required  number  of  holes  in  the 
whole  pitch  circle.  This  gives  the  correct  spacing  for  the 
number  of  holes  required.  If  reasonable  care  is  used  in  the 
construction  of  this  tool,  it  will  be  found  to  give  very  close 
results.  The  design,  of  course,  can  be  varied  to  suit  special 
requirements.  The  one  shown  in  the  cut  was  made  by  laying 
off  the  correct  angles  on  the  circle  having  18  inches  radius, 
and  scratching  the  radial  lines  with  a  needle  point  on  the 
celluloid,  after  which  drawing  ink  was  rubbed  Into  the 
scratches  so  as  to  make  them  show  plainly.  F.  W.  C. 


BALL-BEARING  CONE  CENTERS. 

The  subject  of  cone  centers  is  one  that  has  received  much 
attention  and  thought  from  designers  and  mechanics  for  many 
years,  and  the  story  of  the  many  unsuccessful  attempts  to 
design  a  ball  bearing  cone  center  would  proVe  Interesting 
reading  if  such   an  article  could  be  written.     In   presenting 
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Fig.  1.     Cone  Center  of  Ordinary  Design. 

this  article,  I  wish  to  call  attention  to  the  gradual  design  or 
evolution  of  a  most  satisfactory  center  of  this  description, 
■where  a  failure  was  turned  into  a  complete  success. 

Fig.  1  shows  the  ordinary  and  most  widely  used  cone  cen- 
ter, also  the  simplest  one,  and  the  one  most  easily  made, 
consisting  as  it  does  of  the  center  proper  A,  the  cone  B,  the 
'  two  fiber  washers  G,  and  the  hardened  steel  washer  D.  While 
this  center  will  give  "good  enough"  service  in  many  cases,  for 
durability  and  accuracy,  the  design  is  bad.  The  center  bear- 
ing of  cone  B  wears,  and  the  cone  very  soon  runs  out  of  true, 
and  this  error  is  produced  many  times  in  the  finished  work. 


The  worst  feature  of  this  design  is  that  there  is  no  way  to 
prevent  the  small  particles  of  steel,  dirt,  etc.,  from  getting 
into  the  wearing  surfaces  and  causing  trouble.  The  washers 
C  also  w'ear  very  fast,  and  although  many  different  forms 
and  materials  have  been  tried,  the  fact  remains  that  they  soon 
wear  out,  drop  off,  and  get  lost,  or  are  mislaid.  This  last 
fact  gives  us  the  first  essential  of  a  successful  cone  center. 


C     I         -  ihichinenj.S.Y. 
Fig.  2.    Ball-bearing  Cone  Center  -n-hich  proved  Unsatisfactory. 

It  should  be  self  contained,  and  made  in  such  a  manner  that 
the  component  parts  are  held  in  such  a  way  as  to  prevent 
their  being  lost.  The  design  shown  in  Fig.  2  was  not  ex- 
pected to  entirely  overcome  the  wear  on  the  cone  bearing. 
The  ball  bearing  D,  was  introduced  and  adjusting  nuts  C  to 
provide  adjustment  for  the  cone  B  as  fast  as  the  cone  bear- 
ing on  spindle  A  should  wear.  This  center  also  proved  a 
failure  owing  to  the  variation  in  the  diameter  of  the  balls, 
the  change  in  the  alignment  of  the  adjusting  nuts,  and  the 
fine  adjustments  necessary  to  keep  the  cone  true,  all  of  which 
led  to  a  combination  that  was  too  expensive  to  maintain,  and 
caused  the  final  abandonment  of  the  design.  In  this  design 
it  will  be  noticed  that  the  retaining  guard  E,  and  dirt  guard 
F  have  been  added.  The  final  and  successful  center  is  clearly 
shoi*n  In  Fig.  3,  in  which  A  is  the  shank  having  two  grooves 
or  ball  races  at  D  to  receive  24  and  48,  i^-inch  balls,  re- 
spectively. The  cone  B  is  hardened  and  ground  inside  and 
out,  and  has  a  fiange  a  little  smaller'  in  diameter  than  the 
shoulder  on  A,  allowing  retaining  guard  E  to  slip  over  the 
cone.  This  guard  is  held  in  position  on  the  shoulder  of  A  by 
the  set-screw,  as  shown,  and  prevents  too  much  freedom  of 
movement  of  the  cone  B.  In  order  to  provide  for  the  grinding 
operations,  and  provide  a  dust  guard,  a  recess  is  cut  in  the 
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Pig.  3.    Ball-bearing  Cone  Center  of  Improved  Design. 

small  end  of  B,  and,  after  the  center  is  assembled  and  ad- 
justed, the  cone  B  is  removed  and  a  disk  F  forced  into  place, 
leaving  the  end  flush,  thus  preventing  any  dirt  or  chips  get- 
ting Into  the  ball  races.  A  felt  washer  C  acts  as  a  filter 
between  the  shank  -4.  and  the  cone  B,  and.  while  allowing  the 
water  to  fill  the  cone,  prevents  all  foreign  matter  getting 
near  the  balls,  and  at  the  same  time  allows  the  balls  to  revolve 
in  a  water  bath,  keeping  them  cool.  After  500  valves  had 
been  ground,  the  cone  and  shank  showed  no  perceptible  wear, 
and  after  the  first  1,000  had  been  turned  out,  the  center  was 
declared  to  be  "just  getting  into  good  shape."  One  of  the 
important  points  in  this  design  is  that  the  bearing  point  of 
the  work  is  in  direct  line  with  the  ball  bearing,  thus  pre- 
venting the  leverage  which  would  result  if  the  point  of  con- 
tact were  at  the  extreme  outside  point  of  the  cone. 

There  are  many  points  to  be  considered  in  the  production 
of  this  center.  I  have  in  mind  a  tool-maker  (?)  who,  after 
the  cone  had  been  carefully  ground  and  the  center  assembled 
for  Inspection,  before  disk  F  had  been  put  into  place,  instead 
of  removing  cone  B,  carefully  placed  disk  F  in  position  and 
then  applied  pressure  against  the  disk,  cone,  and  balls.  Nat- 
urally upon  trial  the  center  developed  a  bad  case  of  "wob- 
bles," and  this  tool-maker  then  declared  that,  "that  cone  was 
the  worst  job  of  grinding  that  he  had  ever  seen." 

Easton,  Pa.  *  F.  R.  Peibce. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 

This  pnfiTO  Is  Intended  tu  bti  iisHd  only  for  thu  publication  of  such  shop  re< 
oelpts  as  the  contributors  kitow  t^-oni  experience  to  be  practlciible.  Receipts 
are  solicited  on  the  condition  that  the  contributors  personally  know  that  they 
are  reliable.  The  Ifecl  that  a  receipt  Is  old  and  supposedly  well-known  does  not 
bar  It,  provided  It  has  not  already  appeared  here. 

308.    LUBRICANT  FOR  ALUMINUM  CUTTING. 

The  following  mixture  makes  the  best  lubricant  for  turning, 
or  an.v  other  machining  oiicratloii  on  aluminum,  that  I  have 
ever  tried:  Mix  1  part  good  lard  oil  with  4  parts  of  kerosene 
oil.     It  beats  anything  yet  published  in  this  department. 

A,  A.  Stevenson. 

399.    TO  MAKE  LIQUID  GLUE. 

Take  one  quart  soft  water  and  2  pounds  of  pale  glue;  dis- 
solve in  a  covered  vessel  by  the  heat  of  a  water  bath,  cool, 
and  add  gradually?  ounces  of  nitric  acid  (specific  gravity 
1.335).     This  glue  is  very  strong  and  will  not  gelatinize. 

C.  S. 


400.  LUBRICANT  FOR  FITTING  ALUMINUM  THREADS. 
When  screwing  an  aluminum  article  on  to  an  iron  or  steel 
part,  much  trouble  is  often  experienced  by  the  breaking  and 
tearing  of  the  threads  of  the  softer  metal.  This  can  be  pre- 
vented by  lubricating  the  screw  well  with  a  mixture  of  oil 
and  graphite.  Sregor. 


401.    MATT  DIP  FOR  BRASS. 

To  make  a  matt  dip  for  brass,  mix  1  part  sulphuric  acid  In 
1  to  2  parts  of  nitric  acid  and  1  part  sulphate  of  zinc.  Let 
the  mixture  stand  24  hours,  and  use  hot.  More  or  less  nitric 
acid  gives  a  fine  or  coarse  effect,  as  may  be  preferred. 

Bridgeport,  Conn.  .J.  L.  Luc.\s. 


402.    TO  PREVENT  SCREWS  FROM  GETTING  RUSTY. 

To  prevent  screws  from  getting  rusty  and  sticking  tight, 
instead  of  using  ordinary  oil  only,  add  some  graphite.  After 
years  you  will  be  able  to  unscrew  them  with  ease,  and  find 
them  as  bright  as  new,  even  if  they  were  exposed  to  very 
damp  air.  J.  M.  Menequs. 

Los  Angeles,  Cal. 

403.  TO  DISSOLVE  GLASS. 
A  hole  may  be  cut  or  etched  through  glass  readily  by  using 
hydrofluoric  acid.  The  acid  should  be  applied  in  the  same  way 
as  etching  acid,  using  wax  to  surround  the  portion  of  the  glass 
which  is  to  be  penetrated.  Hydrofluoric  acid  is  sold  in  wax 
bottles,  as  it  cannot  be  kept  in  glass.  It  may  be  handled  with 
a  hard  rubber  dropper  similar  in  construction  to  the  ordinary 
glass  medicine  droppers.  '  S.  W.  Green. 


404.    TO  ANNEAL  HIGH-SPEED  AND  AIR- 
HARDENING  STEELS. 

To  anneal  "Novo"  or  "Blue  Chip"  high-speed  steel  or  any 
of  the  air-hardening  steels,  pack  the  steel  in  a  piece  of  gas 
pipe  with  powdered  charcoal,  and  seal  the  ends  with  clay  or 
caps  screwed  on.  Heat  to  a  cherry  red,  giving  time  for  the 
contents  of  the  pipe  to  reach  this  temperature,  and  then  set 
In  a  dry,  sheltered  place  to  cool.  The  steel  will  be  found  an- 
nealed so  that  can  be  readily  drilled,  turned,  planed  or  worked 
as  required.  A.  A.   Stevenson. 


405.    TO  MAKE  A  WATER-TIGHT  JOINT. 

Take  ordinary  white  lead,  and  mix  pnough  jiowdered  red 
lead  with  it  to  make  a  paste  the  consistency  of  putty.  Spread 
this  mixture  on  the  joint,  and  when  it  hardens,  the  joint  will 
bo  perfectly  water- tight.  We  used  this  mixture  on  flanges 
on  a  standplpe,  after  we  had  tried  all  kinds  of  rubber  gas- 
kets without  success.  The  mixture  hardened  and  made  a 
tight  joint,  never  leaking  afterward.  J.  D.  Page. 

youngstown,  Ohio. 


400.    TO  TEST  WHITE  LEAD. 
This  simple  test  to  determine  the  purity  of  white  lead  may 
ho   found  useful  where  much   painting  Is  being   done.     It  is 
a.M  follows:     Select  a  piece  of  charcoal  of  firm  structure,  and 


hollow  out  a  cavity  in  one  side  about  y.  inch  in  diameter 
and  of  the  same  depth.  Put  a  sample  of  white  lead  In  the 
hollow  about  the  size  of  a  pea,  and  subject  It  for  a  few 
moments  to  a  blow-pipe  flame.  If  the  sample  Is  pure,  it  will 
quickly  reduce  to  metallic  lead.  Adulterated  white  lead  will 
generally  contain  a   re.sidue   that  cannot  be  reduced. 

M.  E.  Canek. 


407.    ALUMINUM  SOLDER. 

The  following  Is  a  receipt  for  aluminum  solder  which  we 
are  using  with  success  in  the  Elwell-Parkor  Electric  Co.'s 
shop.  Cleveland,  Ohio.  It  is  the  result  of  experiments  made 
by  several  of  our  foremen:  Pig  tin,  12  ounces;  sheet  zinc.  3 
ounces;  mercury,  1  ounce.  Melt  the  zinc  first  and  then  add 
the  tin.  When  the  tin  is  melted  remove  from  the  fire  and 
add  the  mercury  while  still  In  the  molten  state.  Be  careful 
to  stir  the  mixture  thoroughly  before  pouring  into  the  mold. 
Use  stearic  acid  for  a  flux.  L.  Miller. 

Cleveland,  Ohio. 


408.  PARTIAL  CASE-HARDENING. 
The  entire  surface  of  the  work,  or  that  part  which  is  to  be 
hardened,  should  be  coated  with  a  moderately  heavy  coat  of 
Japan  enamel,  and  then  a  medium  heavy  coat  of  copper  should 
be  applied  to  the  remaining  portion  of  the  work.  In  applying 
the  copper,  care  should  be  taken  not  to  disturb  the  Japan. 
After  the  copper  is  applied,  the  piece  Is  ready  to  be  carbon- 
ized. It  should  be  packed,  and  heated  to  a  bright  red,  and 
held  at  this  heat  long  enough  for  the  requirements  of  the 
work.  Then  the  box  or  case,  containing  the  pieces  to  be  case- 
hardened,  are  taken  out  of  the  fire  and  the  work  is  permitted 
to  cool  in  the  box.  When  cool,  the  work  is  taken  out  and 
reheated  In  the  open  fire,  and  dipped  in  oil  or  water.  The 
copper  prevents  the  absorption  of  the  carbon,  while  the  Japan 
enamel  burns  off  and  allows  the  carbon  to  take  effect. 

E.  S.  Wheeler. 


409.  HARDENING  CAST  IRON. 
The  following  process  can  be  used  for  hardening  cast  iron 
whether  rough  or  after  machining.  The  casting  is  first  heated 
to  a  cherry-red  heat;  it  is  then  dipped  in  a  bath  which  con- 
sists of  a  practically  anhydrous  acid  of  high  heat-conducting 
power,  preferably  sulphuric  acid  of  a  specific  gravity  of  from 
1.8  to  1.9,  to  which  is  added  a  suitable  quantity  of  one  or 
more  of  the  heavy  metals  or  their  compounds — such,  for 
example,  as  arsenic  or  the  like.  The  preferable  ingredients 
of  the  bath  are  sulphuric  acid  of  a  specific  gravity  of  approxi- 
mately 1.84  and  red  arsenic  in  the  proportions  of  %  pound 
of  red  arsenic  crystals  to  1  gallon  of  sulphuric  acid.  The 
castings  may  be  either  suddenly  dipped  in  the  aforemen- 
tioned mixture,  and  then  taken  out  and  cooled  in  water,  or 
they  may  be  left  In  the  bath  until  cool.  In  preparing  the 
bath,  when  sulphuric  acid  and  red  arsenic  are  used,  better 
results  are  obtained  when  the  crystals  are  added  to  the  sul- 
phuric acid  and  the  bath  is  allowed  to  stand  for  about  a  week 
before  using.  q.  G. 


■410.    A  TEMPERING  SOLUTION. 

A  tempering  solution  used  for  high  heats  may  be  composed 
of  two  parts  Chili  saltpeter  and  one  part  nitrate  of  soda. 
This  tempering  solution  is  used  only  at  high  temperatures,  as 
it  becomes  solid  at  about  500  degrees  F.  It  is  used  in  place 
of  tempering  oils,  as  they  often  thicken  after  short  use.  and 
will  flash  or  ignite  at  about  600  degrees  F.,  and  often  at  a 
lower  temperature.  It  should  be  used  in  connection  with  a 
tempering  furnace,  tne  heat  being  gaged  by  a  thermometer. 
The  thermometer  should  be  removed  when  the  day's  work  is 
over.  At  night,  two  Iron  plugs,  with  a  fairly  liberal  taper 
per  foot,  and  long  enough  to  reach  from  the  Inside  bottom  of 
the  tank  containing  the  bath,  to  about  four  Inches  above  the 
top  of  the  solution,  should  be  placed  vertically  with  the  small 
end  of  the  taper  down,  and  some  little  aislanco  apart.  These 
should  be  permitted  to  stay  In  the  solution  when  it  solidifles. 
On  the  following  morning,  these  iron  plugs  should  be  un- 
screwed and  removed.  The  holes  left  In  the  solidified  solu- 
tion by  these  plugs  afford  an  escape  for  gases  that  form  In 
reheating  the  bath.  e.  S.  Wiieei.kr. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 

Give  all  details  and  name  and  address.    The  latter  are  for  our  own  convenience 
and  will  not  be  published. 

WIDTHS  OF  TOOLS  FOR  CUTTING  SQUARE  THREADS. 

C.  H.  H. — Please  give,  in  your  "How  and  Why"  columns, 
the  dimensions  for  tools  used  for  cutting  square  threads.  As 
is  well  known,  in  order  to  procure  clearance  between  threads 
in  the  screw  and  the  nut,  when  provided  with  square  threads, 
the  threads  in  the  screw  and  the  nut  must  be  cut  somewhat 
different  from  what  would  be  the  actual  theoretical  standard 
width  for  square  threads.  What  I  wish  to  know  is  the  width 
of  the  point  of  the  tool  for  cutting  screws  and  nuts  having 
square  thread. 

A. — When  cutting  square  threads  it  is  customary  to  make 
the  screws  exactly  according  to  the  theoretical  standard  of 
the  square  thread.  The  width  of  the  point  of  the  tool  for 
cutting  screics  with  square  threads  is  therefore  exactly  one- 
half  of  the  pitch,  but  the  width  of  the  point  of  the  tool  for 
cutting  taps,  which  afterwards  are  used  for  tapping  nuts,  is 
slightly  less  than  one-half  the  pitch,  so  that  the  groove  in  the 
tap  becomes  narrower,  and  the  land  or  cutting  point  wider 
than  the  theoretical  square  thread,  thereby  cutting  a  groove 
in  the  nut  which  will  be  slightly  wider  than  the  thread  in 
the  screw,  so  as  to  provide  for  clearance.  An  inside  threading 
tool  for  threading  nuts  evidently  must  be  of  the  same  width 
as  the  land  on  the  tap  would  be,  or  in  other  words,  slightly 
wider  than  one-half  the  pitch.  This  provides,  then,  the 
required  clearance.     The  accompanying  table  gives  the  width 

TABLE  OF  WIDTHS  OP  TOOLS  FOR  CUTTING  SQUARE  THREADS. 


Number 

Width  of  Point 

Width  of  Point 

For  Insid 

of  Threads 

of  Tool 

of  Tool 

Threaa  Toe 

per  inch. 

for  Taps. 

for  .Screws. 

for  Nuts 

1 

0.4965 

u..-,000 

0.5035 

1  1/3 

0.3715 

0.3750 

0.3785 

l^i 

0.3303 

0.3333 

0.3363 

lv4 

0.2S27 

0.2857 

0.2887 

2 

0.2475 

0.2500 

0.2525 

21/, 

0.1975 

0.2000 

0.2025 

3 

0.1641 

0.1666 

0.1691 

3i{. 

0.1408 

0.1428 

0.1448 

4 

0.1235 

0.1250 

0.1265 

4''/3 

0.1096 

0.1111 

0.1126 

5 

0.0985 

0.1000 

0.1015 

51/0 

0.0894 

0.0909 

0.0924 

6 

0.0818 

0.0833 

0.0848 

7 

0.0699 

0.0714 

0.0729 

8 

0.0615 

0.0625 

0.0635 

9 

0.0545 

0.0555 

0.0565 

10 

0.0490 

0.0500 

0.0510 

11 

0.0444 

0.0454 

0.0464 

12 

0.0407 

0.0417 

0.0427 

13 

0.0375 

0.0385 

0.0395 

14 

0.0352 

0.0357 

0.0362 

15 

0.0328 

0.0333 

0.0338 

16 

0.0307 

0.0312 

0.0317 

18 

0.0272 

0.0277 

0.0282 

20 

0.0245 

0.0250 

0.0255 

22 

0.0222 

0.0227 

0.0232 

24 

0.0203 

0.0208 

0.0213 

load,  except  as  the  calculations  are  modified  by  the  curved 
shape.  The  maximum  bending  moment  and  fiber  stress  will 
occur  at  the  points  where  the  springs  are  attached,  and  at  all 
sections  between  these  two  points. 

Fig.  2  shows  the  method  of  finding  the  bending  moment  at 
section  x  y  through  the  point  of  spring  suspension,  or  at  any 
other  point  x,  3/1  between  the  spring  and  the  support.  The 
sections   must  be  taken  at  right  angles  to   the  neutral   axis, 
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and  the  distance  I  is  measured  from  ttic  neutral  point  of 
the  section  perpendicularly  to  the  line  of  reaction.  The  bend- 
ing moment  at  all  points  between  B  and  the  correspofiding 
point  on  Hje  opposite  side  of  the  center  line  is  the  same  as 
at  B 

Between  B  and  the  point  of  support  when  the  sections  are 
at  a  different  angle  from  the  reaction,  as  in  Fig.  2,  there  is  a 
direct  tensile  stress  to  be  added  to  the  maximum  tensile 
stress  due  to  bending.  The  greater  the  angle,  the  greater  this 
stress.  It  is  found  as  given  by  the  formulas  in  Fig.  2. 
Between  point  B  and  the  corresponding  one  the  other  side  of 
the  center  line,  the  angularity  of  the  section  makes  no  differ- 
ence, and  does  not  enter  into  the  calculation  at  all.  In  this 
calculation  we  will  consider  that  the  hole  for  the  spring  sup- 
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SECTION    X    .'/ 
BENDING  MOMENT  =   W? 
DIRECT  TENSILE  FORCE  =   Hill  =WSINa 

SECTION    a-,    */j 
BENDING  MOMENT  =  W/| 
DIRECT  TENSILE  FORCE    =  HI ^11  =  WSIN  «  , 
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of  the  point  of  the  tool  tor  all  ordinary  pitches  from  one  to 
twenty-four  threads  per  inch.  The  second  column  gives  the 
width  of  the  point  for  cutting  taps  to  be  used  for  producing 
square  thread  nuts.  The  third  column  gives  the  width  of  the 
point  of  the  tool  for  cutting  screws  which,  as  we  have  said, 
equals  one-half  the  pitch,  and  the  fourth  column  gives  the 
width  of  the  point  for  inside  threading  tools  for  nuts.  While 
the  table  has  been  carried  to  as  fine  pitches  as  those  having 
twenty-four  threads  per  inch,  square  threaded  screws  having 
so  fine  a  pitch  are  very  seldom  used.  Some  manufacturers 
of  square  threading  tools,  however,  make  square  threading 
tools  for  pitches  as  fine  as  these,  and  for  this  reason  they 
have  been  included. 


TRUCK  EQUALIZER. 

H.  E.  R.  •  How  should  fiber  stress  and  thickness  be  deter- 
mined for  a  truck  equalizer  such  as  shown  in  Fig.  1?  The 
total  load  on  the  truck  is  43,000  pounds,  supported  by  two 
springs,  each  spring  hung  between  two  .equalizers. 

A. — This  equalizer  is  a  beam  supported  at  the  ends  and 
loaded  symmetrically  at  two  points  between  the  supports,  and 
should  be  so  considered  in  figuring  the  fiber  stress  for  a  given 


Fig.  2. 

porting  pin  is  located  on  the  neutral  axis.  The  section  will 
be  the  strongest  if  this  is  the.  case,  and  there  seems  to  be  no 
good  reason  why  it  should  not  be  so  located. 

In    the    formulas    and    calculations    these    reference    letters 
will  be  used,  in  addition  to  those  given  in  Figs.  2.  3  and  4. 
A  =  area  of  section. 
IT'  =  load  =  reaction. 
M  =  bending  moment. 
Z  =  section  modulus. 
Sb=  fiber  stress  due  to  bending. 
Si—  stress  due  to  direct  tension, 
s  =  total  tensile  stress. 

The  maximum  tensile  stress  at  any  section  between  B  and 
the  point  of  support  is  found  by  the  following  formulas: 

M 

su  =  -  (1) 


(3) 


s  =  Sb  +  St  (3) 

To  find  M.  see  Fig.  2;  to  find  Z,  see  Figs.  3  and  4. 

The  section  at  x  y,  which  is  the  weakest,  sustains  the  maxi- 
mum fiber  stress.  Assuming  that  6^114  inch  and  d^=ll/S 
inch  (Fig.  i),  the  maximum  stress  is  found  by  the  following 
calculations: 

31  =  5,375  X  15.5  =  83,312.5  inch-pounds  See  Fig.  2. 
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1.0  138.577 

Z  = (5-'  -  l.ia.V)  = =  (i.lTHS     See  Fig.  4. 

(i  X  !>  20 

83,812.3 

.\'i,  = =:  13,500  pounds  per  .fiiuarc  iiu-h — about.     See  (1) 

6.17S8 

The  seotion  seeni.s  to  have  au  inclination  of  about  13  degrees, 
of  wliich  the  sine  is  about  0.208. 

5,875  X  0.208 

.<,  = =  193  pounds  per  square  inch— about.     See  (2) 

3.875  X  1.5 

s  =  13,500  +  102  =  18,092  i)ouuds  per  square  inch.     (4) 


Machinery, XY. 
Figs.  3  and  4. 

If  we  take  any  other  section  to  the  left  of  B.  such  as  J,  i/,, 
we  will  find  the  maximum  fiber  stress  considerably  less  than 
at  X  y.     This  section  has  an  inclination  of  about  4.3  degrees. 

M  =  5,375  X  7.5  =  40,313.5  inch-pounds. 

1.5  X  Si*       25 

Z  = =  —  =  6.25.     See  Fig  3. 

6  4 

40,312.5 

=  6,4.50  pounds  per  square  incli. 


Sb  = 


6.25 
5,375  X  0.683 


St- 


49(i  pounds  per  square  inch. 


(5) 


5  X  1.5 

s  =  6,450  +  490  =  6,940  pounds  per  square  inch. 

In   these   calculations,   we   have  assumed    a   thickness   6   of 

l';.   inches.     This  gives,  see    (4),  a  maximum  fiber  stress  of 

13,692  pounds.     This  is  a  reasonable  value  for  wrought  iron. 

The  thickness  is  greater  than  usual,  and  it  would  be  better, 

perhaps,  to  make  the  bar  somewhat  wider  and  so  reduce  its 

thickness. 

*     *     i^ 

CALCULATING  THE  SIDE  OP  AN  INSCRIBED 
POLYGON. 

FRED  WALSLEBEN. 

In  the  February  issue  of  M.\chinery  a  method  is  suggested 
for  determining  the  sides  of  regular  inscribed  polygons  when 
the  number  of  sides  increases  in  geometrical  proportion  in 
the  ratio  2.  The  method  suggested  must  seem  rather  vague 
to  those  not  acquainted  with  its  proof.  It  Is  only  applicable 
to  polygons  whose  radius  is  unity,  and  its  application  involves 
a  confusing  alternation  of  minus  and  plus  signs.  A  more 
satisfactory  way  is  as  follows: 

Given  the  side  a  and  the  radius  J?  of  a  regular  inscribed 
polygon,  to  find  the  side  U  oi  a.  regular  inscribed  polygon  of 
doulile  the  number  of  sides  and  the  same  radius: 


D=  \/  R  (iR-  s/  4  R^  -  a^) 


Tliis    formula    is    general.     Its   derivation    and   proof  can   be 
fOMiid  in  any  treatise  on  plane  geometry. 

*     *     * 

A  rejjort  from  (Consul-General  Richard  Gueiitlier.  of  Frank- 
fort. Germany,  states  that  in  1907  the  iiroduclion  of  denatured 
alcohol  in  that  country  was  27,720,000  gallons,  an  increase 
of  al)out  2,900,000  gallons  over  the  previous  year.  The  price 
for  alcohol  was  high,  having  been  considerably  advanced  at 
different  times,  but  in  the  report,  the  actual  price  per  gallon  is 
not  stated.  It  is  stated  that  the  alcohol  production  in  Germany 
is  controlled  by  a  trust  or  combination,  which  fixes  both  the 
amoiuit  of  jiroduction  and  (lie  price.  German  alcoluil  is  made 
principally  from  jjotatoes. 


SOME  EXAMPLES  OF  ELECTRIC  WELDING. 

Alllu)Ugh  tlie  electric  welding  i)rocess  passed  out  of  the 
experimental  into  the  practical  stage  some  years  ago,  to  most 
meclianics  electric  welding  is  still  a  ratlier  vague  subject. 
Fleet  ric  welding,  however,  plays  an  inii)ort,ant  part  nowadays 
in  the  manufacture  of  a  great  many  articles,  and  several 
comi)anies  have  been  formed  which  devote  their  entire  atten- 
tion to  the  manvifacture  of  articles  in  which  electric  welding 
is  an  integral  part  of  the  manufacturing  jirocess.  Without 
the  process  of  electric  welding,  many  of  these  products  would 
luive  to  be  manufactured  in  an  entirely  different  way,  and  in 
many  cases  at  a  greatly  increased  cost. 

It  may  be  well  to  state  at  the  outset  that  there  are  at  least 
four  distinct  processes  of  electric  welding  in  use  at  the  jiresent 
time.  These  processes  are  commonly  named  the  Zerener.  the 
La  Grange-Hoho,  the  Benardos,  and  the  Thomson  processes. 
In  the  process  first  mentioned  above,  the  Zerener  process, 
perhaps  more  commonly  known  as  the  electric  blow-pipe 
method,  an  electric  arc  is  drawn  between  two  carbon  elec- 
trodes. This  arc  is  then  caused  to  impinge  upon  the  metal 
surfaces  to  be  welded,  by  means  of  an  electro-magnet. 


Pig.  1.    Automobile  Hub  Completed  by  Electric  Weldinif. 

The  second  process  mentioned,  the  La  Grange-Hoho.  com- 
monly known  as  the  "water-pail  forge."  is  distinctly  different 
from  all  the  other  processes  in  principle,  as  well  as  in  its 
practical  application.  A  wooden  tank  is  filled  with  a  suitable 
fluid,  and  in  this  the  positive  electrode  of  the  electric  circuit 
is  placed.  The  negative  electrode  is  connected  to  the  metal 
to  be  forged  or  welded,  which  is  then  immersed  in  the  fluid 
in  the  tank.  The  metal  is  permitted  to  remain  in  the  fluid 
until  it  has  reached  a  welding  temperature.  The  object  to  be- 
welded  is  then 
removed,  and  the 
actual  forging  or 
welding  process 
is  carried  out  in 
the  usual  man- 
ner under  a  ham- 
mer. Strictly 
speaking,  this  is 
not  an  electric 
welding  process, 
but  merely  an 
electric  heating 
process  to  bring 
the  metal  to  a 
welding  heat. 

The  character- 
istic principle  of 
the  Benardos  pro- 
cess is.  that  an 
electric      arc      is 

,    .  ,  ,.       ptiw     ^'8r-  2.    Electric  Weld  on  Automobile  Pinion  Casing. 

between  the  metal  to  be  welded,  which  itself  forms  one  elec- 
trode for  the  electric  circuit,  and  the  carbon  electrode,  which 
forms  the  other  terminal  for  the  circuit.  In  this  process  the 
pieces  of  metal  to  be  welded  are  melted  on  their  faces,  to- 
gether with  a  small  rod  of  iron  which  acts  as  a  kind  of 
solder,  and  flows  in  between  the  two  surfaces  to  be  joined 
together  by  the  welding  lu'ocess. 

Finally,  in  the  fourth,  or  the  Tlionisou  i)roccss,  often  known 
as  the  incandescent  process,  the  metals  to  be  welded  are 
luoiiglit  into  intimate  contact,  being  usually  held  closely 
togetlier  by  metal  clamps  actuated  by  springs  so  ns  to  penult 
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a  permanent  pressure  on  the  parts  even  when  the  metal  at 
the  welding  surfaces  commences  to  melt.  By  this  contact,  the 
parts  to  be  welded  complete  an  electric  circuit,  and  the  resist- 
ance at  the  points  of  contact  between  the  metals  produces 
a  welding  temperature  in  a  very  few  seconds,  at  the  same  time 
as  the  two  metals  are,  by  the  spring-actuated  clamps,  forced 
together  automatically,  and  welded.  A  distinct  feature  of  this 
•electric  welding  process  is  that  the  interior  is  raised  to  a  weld- 
ing temperature  before  the  surface  reaches  that  heat.  When 
heated  in  the  forge  for  welding,  the  opposite  conditions  take 

place.  In  the  pro- 
cess of  electric  weld- 
ing, if  the  exterior 
surfaces  weld,  the 
operator  is  sure  that 
the  interior  is  also 
welded,  since  it 
must,  by  necessity, 
be  of  a  somewhat 
higher  heat.  With 
ordinary  forge  weld- 
ing the  surfaces  may 
present  a  perfect 
weld  and  still  cover 
an  imperfect  joint 
inside.  The  accom- 
panying photographs 
show  a  number  of 
applications  of  elec- 
tric welding,  as  car- 
ried out  in  the  shops 
of  the  Standard 
Welding  Co.,  Cleve- 
land, Ohio,  by  the 
use  of  the  Thomson 
process,  which  will 
illustrate  its  possi- 
bilities. 

A  few  years  ago  it 
was  thought  that 
electric  welding 
•would  be  practical  only  for  very  small  objects,  on  account  of 
the  high  amperage  required,  but  since  that  time  the  process  has 
been  developed  so  that  it  is  now  possible  to  electrically  weld 
parts  of  considerable  size.  The  process  is  particularly  suited 
for  the  manufacture  of  automobile  and  bicycle  parts,  carriage 
"hardware,  and  mechanics'  tools  of  various  descriptions.  While 
the  process  is  employed  to  a  considerable  extent  among  manu- 
facturers, it  is  probable  that  in  the  shops  of  the  company 
mentioned  above  there,  is  a  greater  variety  of  work  welded 
"by  the  electric  process  than  in  any  other. 

When,  as  mentioned  above,  the  two  parts  to  be  welded  have 
■been  placed  against  each  other,  in  the  electric  circuit,  which 
heats  the  metal  at  the  juncture  to  a  molten  state,  the  sepa- 
rate parts  will  be  united  into  one  piece  in  such  a  manner 
that  the  joint  is  practically  imperceptible,  but  at  first  a  burr 
■or  upset  is  produced  around  the  welded  surface,  composed  of 
the  expelled  oxidized  and  otherwise  inferior  metal.  This 
oxidation,  examples  of  which  are  shown  in  all  of  the  accom- 
panying cuts,  is,  of  course,  removed,  and  then  a  perfect  joint 
Is  the  result.  In  the  cut.  Fig.  1,  an  automobile  hub  is  shown, 
•on  which  an  electric  welding  process  has  been  performed.  The 
■dome  or  cover  and  the  spindle  of  the  hub  are  drop  forged  as 
an  integral  part,  the  flange  being  produced  under  a  power 
press.  The  parts  are  then  roughly  machined,  so  as  to  be  fairly 
uniform  in  the  dimensions  where  the  joint  is  to  take  place, 
and  are  then  subjected  to  the  electric  welding  process.  At 
the  right,  in  the  cut,  the  hub  is  shown  with  the  burr  or  upset 
resulting  from  the  welding  process  still  left  in  place,  while 
at  the  left  is  shown  the  finished  hub  after  this  burr  has  been 
Temoved.  The  turning  and  grinding  operations  complete  the 
"work,  producing  practically  a  solid  hu"b. 

The  cut.  Pig.  2,  illustrates  an  automobile  pinion  casing.  The 
parts  for  making  up  this  casing  are  of  stamped  steel.  The 
burr  incidental  to  the  welding  process  is  shown,  in  order  to 
indicate  where  the  joint  is  located.  ■\\Tiile  the  welding  process 
is  being  carried  out,  the  parts  are  held  in  alignment  so  that 


Fig. 


Stem  of  Carbon  Steel  Welded  to  a 
Soft  Steel  Disk- 


after  being  roughed  and  finished,  and  after  having  been  cupped 
at  the  ends,  the  ball  races  will  be  in  correct  alignment. 

In  the  cut.  Fig.  3,  is  illustrated  a  soft  steel  disk,  welded  to 
a  stem  or  spindle,  containing  from  0.12  to  0.60  per  cent  car- 
bon. The  detail  shown  is  used  largely  in  the  manufacture  of 
cream  separator  bowls,  but,  of  course,  similar  applications  are 
found  in  a  great  many  other  machines.  It  is  possible  to  join 
soft  steel  disks  to  stems  or  spindles  of  even  higher  carbon 
content  than  that  mentioned. 

In  Fig.  4  is  shown  a  double  lever  or  arm  welded  to  the 
steering  knuckle  on  an  automobile.  This  illustration  presents 
a  case  where  it  would  not  be  possible,  without  greatly 
increased  expense,  to  produce  the  part  without  electric  welding. 

The  illustrations  shown  are.  of  course,  only  general  exam- 
ples of  what  can  *be  accomplished  by  means  of  the  electric 
welding  process,  but  they  are  suggestive  to  the  mechanical 
mind  which  may  be  unfamiliar  with  the  wide  field  of  applica- 
tion for  electric  welding,  indicating  as  well,  that  the  future 
of  electric  welding  is  one  of  great  possibilities.  For  a  more 
complete  description  of  the  shops,  methods  and  products  of 
the  Standard  Welding  Co.,  see  Machixert,  April,  1903. 

One  very  important  question  in  regard  to  electric  welding, 
and  for  that  matter  any  other  process  for  joining  metallic 
parts,  is  whetlier  the  joint  is  sound.  Experiments  and  tests. 
as  well  as  use  of  electrically  welded  joints,  have  unquestion- 
ably demonstrated  its  reliability.  In  the  case  of  electric  weld- 
ing, the  great  variety  of  parts  so  joined  has  shown,  beyond 
doubt,  that  the  joint  is  practically  as  sound  as  the  solid  sec- 
tions in  the  parts  so  joined.  Very  commonly  the  parts  which 
are  welded  by  the  electric  process  are  subjected  to  abuse  and 
rough  handling,  or  to  heavy  stresses.  Especially  is  this  so 
in  automobile  work.  The  results  obtained  have  been  so  satis- 
factory as  to  place  the  art  among  the  most  useful  of  the 
applications  of  electricity. 

In  this  connection,  it  may  be  well  to  mention  that  the  Thom- 
son process,  while  originally  an  American  invention,  has  also 
received  considerable  attention  in  England.  A  writer  in  the 
London  Times  some  time  ago,  called  attention  to  the  fact 
that  the  system  has  caused  a  complete  revolution  in  existing 
methods  of  manufacture  in  many  industries,  and  that  electric 
welding  had  created  some  entirely  new  manufactures.  As  to 
the  reliability  of  these  joints,  this  writer  also  mentioned  that 
tests  had  been  carried  on  regarding  the  comparative  strength 
of   electric   and   ordinary   forged   welds,   and   that   these  tests 


Fig.  4.    Welding  Operation  on  AutomobUe^Steering  Knuckle  and  Lever. 

show  that  while  the  ordinary  forge  weld  of  iron  bars  shows 
an  average  strength  of  S9.3  per  cent,  as  compared  with  the 
strength  of  the  solid,  electrically  welded  joints  show  a  strength 
of  91.9  per  cent. 

In  giving  a  summary  of  the  advantages  which  can.  with 
propriety,  be  claimed  for  the  electric  welding  process,  the  fol- 
lowing may  be  stated  as  being  the  most  important:  Fin- 
ished or  nearly  finished  work  may  be  welded  and  repaired 
w-ithout  damage;  the  welding  operation  can  be  closely  watched 
as  it  proceeds,  and  faulty  welds  prevented;  the  process  is  car- 
ried out  with  great  rapidity,  occupying  only  a  few  seconds, 
and  in  small  work  it  is  performed  almost  instantaneously; 
and,  finally,  impurities  are  expelled  from  the  joint,  and  a  per- 
fectly homogeneous  weld  is  obtained.  The  cost  for  the  gener- 
ation of  heat,  generally  speaking,  is  probably  the  same  for 
forge  and  electric  welding,  but  with  the  electric  process  the 
cost  of  labor  is  greatly  reduced. 
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THE    SETTING    UP  AND    OPERATION    OP    THE 
POTTER  &  JOHNSTON  AUTOMATIC 
CHUCKING  MACHINE.— 1. 
The  invasion  by  tho  automatic  turret  niaihine  of  the  flelcl 
60  long  liolil  by  the  lathe,  in  its  worli  of  machining  castinss, 
has  been  one  of  the  iiiiporlant  develoijments  of  the  past,  de- 
cade in  the  machine  tool  buhiness.     Heginning  with  the  origi- 
nal  automatic   screw    machine,   which    first   came    into   use   a 
(luarter  of  a   century  ago,   the  automatically   operated  turret 
machine  has  steadily  found  wider  and  wider  fields  of  useful- 
ness,   being   applied   first    to   small    turned   parts    made   from 
bar  stock,  later  to  small  castings,  and  more  recently  to  the 
machining  of  castings  and  forgings  of  considerable  size. 


Fig.  1.    Potter  ife  Johnston  Automatic  Chucking  and  Turning  Machine,  with  Two-speed 
Geared  Spindle  Drive. 

The  automatic  chucking  machine  shown  in  Fig.  1,  built  by 
Potter  &  Johnston,  Pawtucket,  R.  I.,  is  the  logical  result  of 
this  extension  of  the  automatic  screw  macliine  idea  to  the 
handling  of  lai-ge  work.  There  are  so  many  of  them  in  use, 
that  it  was  believed  that  a  description  of  the  operation  of  this 
machine,  particularly  as  relates  to  setting  it  up  for  simple 
work,  would  be  valualile  and  interesting  to  our  readers.  This 
article  was  prepared  with  this  in  view,  the  information  and 
illustrative  matter  it  contains  being  gathered  during  a  spe- 
cial visit  to  the  shops  of  the  builders,  who  freely  provided 
every  facility  that  coula  be  asked  for. 

Description  of  the  Machine. 

A  clear  understanding  of  the  action  of  the  machine  is  essen- 
tial for  the  operator,  if  he  expects  to  set  it  up  and  work  it 
intelligently.  We  will  describe  its  construction  as  simply 
and  in  as  few  words  as  possible. 

In  Fig.  1  is  shown  a  machine  of  the  type  from  which  the 
observations  were  taken.  Various  styles  of  machines  are 
made  by  the  buildei-s,  there  being  two  sizes  and  several  ar- 
rangements of  the  driving  mechanism.  Some  of  the  ma- 
chines have  spindles  driven  directly  from  pulleys  on  the  spin- 
dle. Some  have  one  spindle  speed  only;  some  have  two 
speeds  of  fixed  ratio  for  any  given  piece  of  work;  while 
others  (as  in  this  case,  which  is  the  form  most  suited  for 
heavy  chucking  work  in  iron  or  steel)  have  two  speeds  avail- 
able for  the  same  piece  of  work,  which  speeds  may  be  se- 
lected without  reference  to  each  other,  from  a  wide  range. 

The  principle  of  operation  of  the  machine  is  simple.  Mech- 
anism has  to  be  provided  to  stop,  start  and  change  the  spindle 
feed;  to  operate  the  cross  slide;  and  to  feed  the  turret  slide 
forward,  return  it  quickly,  rotate  the  turret  to  a  new  position, 
and  feed  it  forward  quickly  for  taking  a  new  cut.  The  cross 
slide  and  turret  slide  movements  are  effected  by  cams  mount- 
ed on  I  he  large  drum  seen  beneath  the  turi'et  in  Fig.  1,  while 
the  various  feed  and  sliced  changes  are  effected  by  dogs  and 
pins  carritd  on  a  disk  keyed  to  the  same  shaft  on  which  the 
cam  drum  is  mounted.  This  shaft,  with  the  cam  drum  and 
the  governing  disk,  makes  one  revolution  for  each  piece  of 
work  completed. 


Tlie  iiiMiiilu  ry  of  the  drum  carries  the  cams  for  operating 
the  turret  slide,  which  is  moved  positively  in  both  directions, 
without  the  use  of  springs.  The  cam  roll  is  carried  by  an 
intermediate  slide,  lying  In  a  groove  in  the  upper  surface  of 
the  bed.  This  slide  has  rack  teeth  cut  on  it,  engaging  a 
pinion  on  the  squared  shaft,  seen  projecting  from  the  side  of 
the  turret  slide.  By  turning  this  shaft  with  a  crank,  the 
position  of  the  turret  slide  with  relation  to  the  cam  may  be 
altered,  so  tliat  it  may  be  adjusted  for  long  or  short  work 
and  long  or  short  tools,  as  may  be  required. 

The  ci-oss-slide  cams,  and  the  means  for  transmitting  the 
movement  obtained  from  them  to  the  cross  slide,  are  best  seen 
in  Pigs.  3  and  5.  These  cams  are  mounted  on  the  rear  face 
of  drum  W.  and-*ct  on  a  roll,  carried  at  the  front  of  yoke  A, 
which  extends  diagonally  upward  toward  the 
rear  of  the  machine.  The  rear  end  of  this 
yoke  has  rack  teeth  formed  on  it,  meshing 
with  teeth  of  a  segmental  pinion,  which  is 
fast  to  a  stout  rock  shaft  B,  extending 
lengthwise  of  the  machine  at  the  rear.  At 
the  head-stock  end,  this  rock  shaft  carries 
another  segmental  pinion,  meshing  with 
rack  teeth  formed  on  the  cross  slide.  The 
movement  imparted  to  the  yoke  by  the  cams, 
is  thus  transmitted  through  the  pinions  and 
the  rock  shaft  to  the  cross  slide. 

The  cam  drum  is  driven  by  a  pinion  mesh- 
ing with  a  gear    (seen  in  Fig.  1)   which  is 
fast  to   its  front  periphery.     This  pinion  is 
driven  through  a  train  of  gearing  from  pul- 
ley L    (see  Fig.  6),  which  is  belted  to  the 
spindle.     The  feeds  are  thus  always  depend- 
ent on  the  spindle  speeds,  as  should  always 
be    the   case   in    any   machine   of   the   lathe 
type.       By   means  of  epicyclic  gearing  and 
suitable   clutches,   the   motion    thus    derived 
from  the  spindle  may  be  made  either  very 
rapid,  for  returning  the  turret  to  be  indexed 
and   then    advancing  to   the   cutting   position   again,   or   very 
slow  for  the  forward  feed.     These  changes  from  slow  to  rapid 
movement  or  vice  versa  are  effected  by  mechanism  operated 
from  a  cam  on  a  shaft  whose  outer  end  terminates  in  a  star- 
wheel,  shown   just  at  the  right  of  the  small  hand-wheel  be- 
neath the  main  head-stock  bearing  in  Fig.  1.     Whenever  the 
motion  is  to  be  changed,  this  star-wheel  is  operated  by  pins 
carried  by  the  governing  disk,  seen  best  in  Fig.  6.     The  first 


Fig.  2.    Front  View  of  Machine  set  up  for  the  Finishing  Operation  on  the 
Recessed  Bushing  and  Collar  shown  in  the  Foreground  and  in  Klg.  4. 

pin  M  that  strikes  it  advances  it  one-sixth  of  a  rotation,  chang- 
ing the  feed  from  fast  to  slow.  The  next  pin  that  strikes  it 
will  change  it  another  sixth  of  a  rotation,  from  slow  to  fast 
feeding— and  so  on.  Hand-wheel  E  is  geared  with  the  cam- 
shaft on  which  the  star-wheel  is  mounted,  so  that  the  feeds 
may  be  changed  manually  from  slow  to  fast,  or  vice  versa. 

A  unique  eousi  nietloiial   feature  of  disk  7J  is  best  seen  in  Fig. 
G.     The  slot   ill  wliich  plus  .1/  ai'O  located  is  a  eoiitlmious  one. 
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extending  clear  around  the  disk,  so  that  the  rim  is  entirely 
separate  from  the  inner  portion,  which  is  supported  by  the 
arms.  The  two  parts  of  the  disk  are  always  held  together, 
however,  by  the  various  pins  carried  in  the  slot,  which  are 
never  all  undamped  simultaneously.  .This  makes  the  two 
parts  practically  solid,  without  disturbing  the  continuity  of 
the  slot.  Besides  these  feed  changing  pins,  there  is  also  car- 
ried in  this  slot,  a  dog  which  operates  a  lever  by  which  the 
feed  movement  is  stopped,  when  the  work  has  been  com- 
pleted. 

Pour  rates  of  feed  are  provided  for  by  quick  change  gearing 
of  the  sliding  gear  type,  operated  by  handle  K  shown  projecting 
through  the  door  in  the  cabinet  leg  beneath  the  head-stock. 
When  this  handle  is  set  in  the  central  position,  the  feed  is 
disengaged.  The  ability  to  change  the  feed  quickly  tends 
toward  running  the  machine  at  its  highest  efficiency.  The 
operator  is  more  likely  to  speed  the  machine  up,  if  he  sees 
that  the  tools  are  all  working  too  easily,  than  he  would  be 


Fig.  3.     Rear  View  of  Machine  set  up  for  Work  as  in  Fig    2  ,  shows  the  Cross-slide 
IWechanism,  Driving  Gearing,  etc. 

if  he  had  to  stop  the  machine  to  alter  the  setting  of  change 
gears  of  the  ordinary  type. 

On  the  periphery  of  the  governing  disk  are  also  clamped 
dogs  or  cams  JV,  which  operate  a  horizontal  swinging  lever 
P.  connected  by  a  link  with  vertical  lever  J.  which  controls 
the  two  spindle  speeds  with  which  the  machine  is  provided, 
either  one  of  which  may  thus  be  thrown  into  action  at  any 
time.  The  spindle  driving  connections  are  best  seen  in  Fig. 
3.  As  may  be  seen,  a  single  speed  pulley  is  used.  The  shaft 
on  which  it  is  mounted  is  connected  to  two  sets  of  change 
gearing,  enclosed  in  suitable  guards,  one  on  each  side  of  the 
driving  pulley,  and  each  connected  with  its  own  loose  driving 
gear  on  the  spindle.  Either  of  these  driving  gears  may  be 
connected  with  the  spindle  by  clutch  lever  J,  operated  by  the 
dogs  A^  on  the  disk  D.  These  driving  gears  are  connected 
with  the  driving  pulley  in  different  ratios,  and  with  the 
change  gears  used,  ten  different  speeds  may  be  obtained  from 
each,  20  speeds  being  available  in  all,  of  which  the  two  most 
suitable  are  available  for  any  given  piece.  Lever  H  connects 
or  disconnects  the  driving  pulley  with  the  shaft  on  which  it 
is  mounted,  thus  stopping  and  starting  the  machine. 

Vertical  lever  H  in  the  cabinet  base,  stops  and  starts  the 
automatic  feed.  The  shaft  with  the  squared  end,  projecting 
from  the  base  just  at  the  left  of  hand-wheel  E.  is  used  with 
the  crank  to  operate  the  drums  by  hand. 

The  rotation  of  the  turret,  which  takes  place  at  the  rear 
of  its  travel  of  course,  is  effected  by  power.  In  Fig.  3  will  be 
seen  a  shaft  F  extending  from  the  head-stock  through  the 
gear   casing   at   the   rear  of  the  turret  slide.     This  shaft   is 


driven  from  the  constant  speed  drive  pulley  of  the  machine, 
and  operates  the  turret  revolving  mechanism  at  constant 
speed.  A  dog  shown  in  Fig.  1  at  the  side  of  the  bed,  is  set 
to  trip  the  turret  revolving  mechanism  at  the  proper  point 
in  the  travel  to  avoid  Interference  between  the  tools  and  the 
work.  The  turret  is  provided  with  an  automatic  clamping 
device.  The  mechanism  first  withdraws  the  locking  pin  and 
unclamps  the  turret,  revolves  it.  then  throws  in  the  locking 
pin  and  clamps  the  turret  again.  The  horizontal  lever  at  the 
right  of  the  turret  in  Fig.  1  may  be  used  to  release  the  lock- 
ing pin  for  turning  the  tuin-et  by  hand,  the  clamping  mech- 
anism having  been  released  by  lever  V.  Fig.  3. 

The  Work  and  the  Operations  to  be  Performed. 
The  piece  we  have  selected  for  illustrating  the  setting  up- 
and  operation  of  the  machine  is  shown  in  Fig.  4.  It  is  a 
very  simple  piece,  and  will  thus  best  serve  for  illustrating  the 
principles  involved.  Although  it  is  simple,  it  is  of  special 
interest  in  one  or  two  particulars.  For  in- 
stance, the  operation  we  are  to  perform  is 
a  second  operation.  In  the  first  operation, 
the  hole  was  drilled,  bored  and  reamed,  th& 
small  end  of  the  bushing  was  faced,  and  the 
outside  diameter  finished.  The  enlarged  di- 
ameter at  the  end  was  used  for  holding  the 
work  in  the  chuck,  so.  of  course,  it  was  left 
rough.  This  brings  the  part  to  the  condi- 
tion shown  at  the  right  in  Fig.  4,  where  it 
is  ready  for  our  second  operation.  In  this 
second  operation  we  have  to  cut  off  the  en- 
larged end,  whose  original  purpose  was  that 
of  furnishing  a  chucking  piece  to  hold  the 
work  by.  In  order,  however,  not  to  waste- 
any  stock,  this  piece  which  we  cut  off  is 
made  to  serve  as  a  collar  on  another  part 
of  the  machine  for  which  the  bushing  is  in- 
tended. For  this  purpose,  we  turn  its  out- 
side diameter,  and  face  the  outside  end  of 
it  before  cutting  it  off.  Besides  this,  we 
have  to  recess  the  bushing,  as  shown,  and 
face  its  outer  end. 

In    order    to    have    the    second    opeiation 
dead  true  with  the  first  one,  we  place  a  set 
of  soft  false  jaws  in  the  chuck  (see  Figs.  2^ 
and   3)    and   clamp   them   down   on   a    short 
piece  of  stock,  slightly  smaller  in  diameter 
than   the   diameter   to   be  held.       Then   the 
jaws  are  carefully  bored  out  to  exactly  the 
diameter  of  the  work  to  be  held.     We  can  now  be  sure  that 
the  work   will   be   held   truly,   within   reasonable   limits,   pro- 
vided the  chuck   is  always  tightened  up  In  the  same  way  as- 
when  it  was  tightened  for  boring. 

The  first  thing  to  do  is  to  decide  on  the  order  of  operations. 
These  are  performed  in  the  following  order:  On  the  first  tur- 
ret face  we  will  turn  the  outside  diameter  of  the  collar,  and 


ENLARGED  PORTION  BY  WHICH  WOSK 
WAS  CHUCKED  IN  1ST  OPERATION  ^ 


RECESSED  BUSHING N 


CONDITION  OF  WORK.  READY  FOR 
2N0  OPERATION 

Fig.  4.    The  Work  to  be  Operated  on ;  th_is  Second  Operation  recesses  the 
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Bushing,  and  finishes  the  Chucking  Portion  for  Use  on  the  Collar. 

face  the  outer  end.  On  the  second  turret  face  we  will  finish 
turn  the  outside  diameter  of  the  collar,  and  finish  the  outer 
face.  The  third  face  of  the  turret  will  not  be  used,  this  por- 
tion of  the  cycle  being  taken  up  in  cutting  off  the  collar  with 
the  cut-off  tool  on  the  rear  cross  slide.  For  the  fourth  opera- 
tion we  will  recess  the  bushing,  as  shown  in  Fig.  4,  and  for 
the  fifth  operation  we  will  face  the  end  of  the  bushing,  to 
remove  the  rough  surface  left  by  the  cutting-off  tool. 

The  tools  used  are  shown  in  place  in  Figs.  2  and  3.  For 
the  first  operation,  standard  turning  tools  are  used,  consist- 
ing of  brackets  bolted  to  the  face  of  the  turrets,  with  upward: 
projections,  provided  with  three  holes  each  for  carrying  turn- 
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InK  tool  holilors.  As  will  be  shown  later,  this  nrrangenient 
provides  for  turning  u  nunilier  ot  diameters  at  different 
lengths  slnuiltimeously;  but  for  our  purpose  a  single  turning 
tool  for  eaeh  holder  will  be  used,  located,  as  shown,  In  the 
lowest  of  the  possible  positions.  A  special  device  is  used  for 
recessing,  as  will  be  described  later,  while  the  facing  of  the 
end  oi  the  bushing  Is  effected  by  tools  so  simple  as  to  be  self 
expUuiatory. 

Setting-  the  Tools. 
We  have  first  to  determine  the  change  gears  to  be  used  to 
gel   suitable   spindle   speeds   to  agree   with   the   diameter   of 


Fig.  5.    Diagram  of  Cross-slide  Cams  and  Mechanism. 

the  worli.  Referring  to  the  speed  and  feed  plate  on  the  head- 
stoclv  of  the  machine  (see  Fig.  7)  we  are  permitted  to  use 
one  speed  from  the  list  given  for  the  fast  train  and  one  from 
the  list  for  the  slow  train,  so  long  as  the  same  gears  are  not 
used  in  each  case.  The  diameter  of  the  collar  for  our  piece 
of  work  in  Fig.  4  is  2Vi  inches,  while  the  diameter  of  the 
body  is  2  inches.  We  should  use  a  surface  speed  of  about 
40  feet  per  minute.  A  little  calculation  shows  that  the  66 
revolutions  per  minute  given  by  the  fast  train,  gives  43  feet 


Fig.  6,    ThtT  Controlling  Mechanism  for  Feeds  and  Speeds. 

per  minute  on  2i/i  inches  diameter;  and  the  78  revolutions 
per  minute  obtained  from  the  slow  train  of  gearing,  gives 
about  41  feet  per  minute  on  2  inches  diameter.  The  spindle 
gearing  indicated  for  these  speeds  is  therefore  placed  in 
position  on  the  proper  studs  at  the  bade  of  tho  machine. 

Next,  we  have  to  determine  on  which  faces  of  the  turret 
to  place  the  different  tools.  Each  turret  face  is  numbered  to 
agree  with  the  corresponding  feed  cam  on  the  drum.  The 
brass  plate  at  the  head-stock  end  of  the  machine  gives  the 
various   feeds   obtainable   per   revolution   of   the   spindle.     As 


will  be  seen,  the  different  cams  give  dlfterent  feeds.  Cam  No. 
1  lias  a  coarse  feed  suitable  for  roughing;  cam  No.  2  a  finer 
feed,  adapted  to  finishing  cuts;  and  so  on.  Since  our  first 
operation  consists  in  rough  turning.  It  seems  reasonable  to 
give  this  operation  to  cam  No.  1.  Cam  No.  2  will  then  have 
a  liner  feed  for  the  finish  turning;  No.  3  is  devoted  to  cut- 
ting oft  the  collar;  No.  4,  which  Is  ordinarily  used  for  ream- 
ing, would,  in  our  case,  be  devoted  to  recessing.  Since  this 
recess  is  for  clearance  only,  and  may  be  done  with  a  coarse 
feed,  this  cam  is  entirely  suitable. 

The  final  operation,  which  is  a  facing  one,  could  be  done 
on  any  cam,  so  No.  5  will  do.  It  will  be  understood,  of  course, 
that  for  facing  operations,  the  feeds  given  do  not  apply.  As 
the  roll  is  going  over  the  point  of  the  feed  cam  at  the  extreme 
of  the  movement,  the  feed  of  the  turret  slide  is  gradually 
slowed  down  to  zero.  Since  the  facing  taltes  place  in  the 
last  eighth  or  sixteenth-inch  of  this  movement,  it  is  done  at  a 
feed  which  is  gradually  tapered  off  to  zero.  This  is,  of  course, 
just  as  it  should  be,  and  we  need  pay  no  attention  to  tabu- 
lated feeds  in  facing  operations. 

The  next  adjustment  to  make  on  the  machine,  is  that  of 
setting  the  turret  slide  in  proper  position.  In  making  this 
setting,  the  turret  is  set  in  relation  to  the  work  so  that  the 
tools  will  require  but  a  small  amount  of  over-hang,  the  cam- 
shaft having  been  revolved  by  hand  until  the  cam-roll  is  on 
the  extreme  top  of  the  forward  feeding  cam,  so  that  the 
turret  slide  is  at  the  extreme  of  its  forward  motion.     When 


iJ  s'-ixi6.                          N0.11  AUTOMATIC                      3  %e  SPIN  I.? 
SPINDLE  REVOLUTIONS  PER  MINUTE 

SPINDLE  SPEED 

FAST  TRAIN          150     120       98       80        66       65       45         37       30       24 

OF  GEARS 

1             UPPER 
1    CHANGE  GEAR 

18 
45 

21 
42 

24 
39 

27 
36 

30 
33 

33 
30 

36 

27 

39 
24 

42 

21 

45 
18 

1              LOWER           1 
1    CHANGE  GEAR     ) 

SPINDLE  SPEED 

SLOW  TRAIN          78        C2       51        42        34       28        23        19        16       12 

OF  GEARS 

TURRET  FEEDS  PER  REVOLUTION  OF  SPINDLE 
CAM  NUMBER                     12                3                4                5 

HANDLE 
POSITION 


.006 

.003 

.004 

.009 

.005 

.013 

.007 

.008 

.018 

.010 

.024 

.012 

.015 

.034 

.018 

.047 

.025 

.029 

.068 

.036 

DRIVING  PULLEY  330  REVOLUTIONS  PER  MINUTE 
FOR  SPECIAL  CAMS  SEE  DIAGRAMS  IN  CATALOGUE 

POTTER  &  JOHNSTON  MACHINE  CO., 
PAWTUCKET  R.I.  U.S.A. 


Machiiici'u.y.T- 

Fig.  7.    Plate  on  the  Head-stock,  giving  the  Feeds  and  Speeds 
for  the  Machine. 

this  adjustment  has  been  made  by  the  means  provided,  set 
the  turret  index  tripping  dog  so  as  to  revolve  the  turret  at 
the  proper  point. 

We  have,  then,  a  standard  turning  tool  holder  on  face  No. 
1-.  In  the  lowest  hole  of  this  is  placed  a  turning  tool  stem 
with  a  cutter  in  place.  With  cam  Ito.  1  in  action,  we  revolve 
the  cam  by  hand  until  the  roll  is  on  the  point  of  the  cam  and 
the  turret  at  the  forward  extreme  of  its  motion.  At  this 
point  we  set  the  turning  tool  stem,  so  that  when  the  cutter 
is  in  place  it  will  have  completely  passed  over  the  surface 
to  be  turned.  Clamping  the  stem  in  this  position  we  turn  the 
feed  cam  backwards,  returning  the  turret  slide  toward  the 
rear  again,  and  clamping  the  cutter  in  the  stem  at  about  the 
proper  diameter  for  the  desired  roughing  cut.  Ry  manipu- 
lating the  crank  on  shaft  A,  the  turret  slide  is  fed  forward 
and  back  while  this  cutter  is  adjusted  for  diameter,  until  it 
is  properly  set.  We  then  turn  this  diameter,  feeding  the 
cam  drum  by  hand. 

A  facing  tool,  shown  in  action  in  Fig.  2,  is  placed  at  this 
station  of  the  turret,  being  held  in  the  turret  hole.  This 
consists,  as  may  be  seen,  of  a  pilot  oar  clamped  In  the  turret 
hole,  carrying  a  circular  body  holding  a  facing  blade.  Feed- 
ing by  hand,  as  before,  this  is  adjusted  lengthwise  to  rough 
face  the  work  for  the  dimension  desired.  In  a  similar  way, 
the  finish  turning  and  facing  tools  In  the  second  face  are 
set,  the  cam-shaft  being  revolved  by  hand  to  bring  this  sec- 
ond face  and  second  cam  into  operation.  The  finishing  facing 
tool  is  not  shown  in  place  In  Fig.  3. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


HEALD  INTERNAL  GRINDING  MACHINE. 

One  of  the  many  important  developments  of  the  automobile 
industry  has  been  the  new  importance  given  to  the  operation 
of  internal  grinding.  This  operation  has  been  proved  to  be  a 
most  practicable  one  for  finishing  holes  accurately  to  size,  in 
all  sorts  of  work  which  at  one  time  was  thought  to  be  best 
finished  by  the  reamer.  The  reaming  operation  is  a  costly 
one.  owing  to  the  large  expense  involved  in  keeping  the  tools 
to  size,  requiring  the  purchase  of  new  reamers  if  the  solid 
type  was  used;  if  the  adjustable  variety  is  employed,  there  is 
always  a  slight  variation  in  size  due  to  the  change  in  diameter 


Pig.  1.    The  Heald  Internal  Grindingr  Machine. 

that  takes  place  before  the  necessary  readjusting  and  re- 
grinding  is  undertaken.  Besides  this,  there  is  much  work 
that  is  difficult  to  hold  for  reaming  without  distortion,  be- 
cause of  thin  walls  which  give  under  the  pressure  of  the 
of  the  chuck  jaws  by  which  the  work  is  held.  The  com- 
paratively light  clamping  necessary  for  the  grinding  operation, 
and  the  light  contact  between  the  wheel  and  the  work,  permit 
the  obtaining  of  holes  much  more  nearly  true  and  accurate 
to  dimensions  than  is  possible  in  any  other  way. 

A  good  internal  grinding  machine  will  finish  holes  day  after 
day,  rapidly  and  true  to  size  wi'thin  0.00025  inch  (or  closer 
if  desired)  directly  from  a  rough  bored  cut,  and  without  any 
expense  for  reamers  for  the  various  diameters,  and  without 
expense  for  keeping  such  reamers  sharp.  Besides  this,  it  will 
finish  to  size,  rapidly,  holes  in  hardened  steel  parts,  which 
cannot  be  reamed  under  any  circumstances,  and  at  a  fraction 
of  the  time  required  for  lapping  therri  out. 

Internal  grinding  has  not  always  been  done  with  all  the 
rapidity  and  economy  which  the  operation  is  capable  of  show- 
ing. This  is  owing  to  the  fact  that  practically  all  internal 
grinding  has  been  done  on  machines  in  which  the  wheel  was 
supported  by  a  structure  in  the  nature  of  an  attachment  of 
the  machine,  instead  of  being  an  integral  part  of  it.  This 
usual  construction  (by  which  the  wheel  is  supported  on  an 
over-hanging  arm  reaching  forward  from  the  wheel  stand  at 
the  back  of  the  machine)  was  so  light  and  flexible  as  to  en- 
courage the  vibrations  which  are  one  of  the  most  serious 
troubles  met  with  in  grinding.  The  vibration  of  a  spindle 
thus  poorly  supported  breaks  down  the  texture  of  the  wheel, 
and  makes  it  impossible  for  it  to  cut  either  rapidly  or  smooth- 
ly. Rigidity  is  the  fundamental  requirement  in  a  successful 
internal  grinding  machine.  The  Heald  Machine  Co.  of  Wor- 
cester, Mass.,  believes  that  it  has  fulfilled  this  requirement 
in  the  internal  grinding  machine  which  we  herewith  describe 
and  illustrate. 

As  may  be  seen,  this  tool  is  not  an  external  cylindrical 
grinder  modified  for  internal  grinding,  but  Is  radically  de- 
signed for  the  operation  it  is  to  perform.  The  bed  Is  of  sim- 
ple and  rigid  form,  provided  with  ways  on  its  upper  surface. 


on  which  slides  a  table  carrying  the  wheel  spindle.  The  work 
spindle  head-stock  is  mounted  on  a  frame  which  straddles  the 
work  table,  and  is  fastened  to  the  base  on  either  side.  A  more 
direct  and  rigid  construction  it  would  be  difficult  to  imagine. 

The  saddle  or  bridge  on  which  the  head-stock  is  mounted 
is  of  heavy  design,  as  may  be  seen  in  Fig.  3.  The  head-stock 
B  may  be  swiveled  on  it  to  any  angle  for  grinding  tapered 
holes,  graduations  being  provided  which  read  in  degrees  and 
in  tapers  per  foot.  Hardened  bushing  C  is  driven  into  A.  and 
fitted  carefully  to  B,  furnishing  a  pivot  about  which  the  ad- 
justment is  made.  The  spindle  is  made  of  a  special  grade  of 
high  carbon  steel,  ground  and  lapped,  and.  as  may  be  seen,  is 
of  generous  diameter.  It  runs  in  tapered  phosphor  bronze 
bushings,  adjustable  for  wear,  and  provided  for  suitable  means 
for  excluding  dust  and  grit. 

This  spindle  is  driven  by  a  belt  from  a  5-speed  quick  change 
gear  box,  which  forms  a  part  of  the  counter-shaft;  by  this 
mechanism  correct  work  speeds  for  holes  of  different  diam- 
eters are  easily  obtained,  the  changes  being  made  much  more 
quickly  and  easily  than  is  possible  with  the  cone  pulleys  ordi- 
narily used.  This  encourages  the  operator  to  change  the  speed 
to  suit  the  diameter  of  the  work  being  ground,  instead  of  (as 
is  more  often  the  case)  using  the  same  speed  day  after 
day  on  work  of  different  kinds.  It  also  permits  him 
to  instantly  speed  up  the  work  during  the  finishing  cut,  to  get 
the  mirror-like  finish  possible  with  increased  peripheral  speed. 

The  cutter  spindle  is  mounted  on  a  cross  slide  for  adjust- 
ing the  wheel  for  the  desired  diameter.  This  cross  slide,  in 
turn,  may  be  adjusted  lengthwise  of  the  table  to  bring  the 
wheel  in  proper  position  for  the  length  of  work  being  ground. 
The  cross  slide  carries  a  double  idler  pulley,  of  which  the  small 
diameter  is  driven  from  the  counter-shaft,  while  the  large  di- 
ameter is  belted  to  the  driving  pulley  on  the  wheel  spindle. 


Fig.  2.     Rear  View  of  Machine  showing  Drive  of  Wheel  Spindle  and 
Provision  for  Wet  Grinding. 

The  construction  of  the  wheel  spindle  is  shown  in  Fig.  1. 
The  head  D  is  held  by  a  gibbed  bearing  to  the  cross  slide. 
It  supports  the  wheel  spindle  at  three  points — by  two  ball 
bearings  on  either  side  of  spindle  pulley  E.  and  by  a  bronze 
bushing  F.  next  to  the  wheel.  This  bronze  bushing,  which  is 
tapei-ed  on  its  outside  diameter,  is  adjusted  in  or  out  for 
wear  by  nut  G;  screws  H.  with  tapered  points,  are  used  for 
expanding  it  to  tightly  fill  the  bore  of  the  hole  in  which  it  is 
placed,  thus  giving  a  solid  bearing  without  vibration,  and  fit- 
ting closely  both  the  spindle  and  the  head  casting.  The  two 
ball  bearings  J,  on  either  side  of  the  driving  pulley  E,  are 
suitably  protected  from  dust  and  grit.  The  outer  bearing  Ib 
supported  in  such  a  way  that  an  endless  belt  may  be  used. 
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connecting  pulley  K  with  the  idler  pulley.  The  stand  on 
which  the  idler  pulley  is  mounted  Is  adjustable  to  maintain 
the  tension  on  this  belt. 

Various  sizes  of  heads  D  are  provided  for  holes  of  different 
diameters.  The  regular  line  of  heads  is  made  in  seven  sizes, 
of  which  the  smallest  Is  suitable  for  a  minimum  hole  of  % 
inch  (tiameler,  while  the  niiuiiiuim  diameter  for  the  largest 
eize  is  3  inches.    These  will  grind  lioles  varying  in  depth  from 
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Figr.  3.    Work  Spindle  Head  and  Method  of  Supporting  it  on  Bed. 

a  maximum  of  4  inches  long  for  the  smallest,  up  to  11  inches 
long  for  the  largest.  The  heads  are  self-contained  and  inter- 
changeable, so  that  different  sizes  can  be  instantly  substituted 
when  changing  from  the  grinding  of  large  holes  to  small  holes 
or  vice  versa.  In  shops  equipped  with  several  machines,  the 
same  head  may  be  used  on  different  ones,  so  that  the  expense 
of  purchasing  extra  spindles  is  avoided.  The  diameter  of  the 
driving  pulley  on  the  different  wheel  spindles  of  these  heads 
is  made  proportional  to  the  diameter  of  the  grinding  wheels 
used,  so  that  the  correct  speed  for  any  given  wheel  is  ob- 
tained automatically,  without  requiring  any  attention  on  the 
part  of  the  operator. 

The  cross  feed  of  the  wheel,  as  may  be  seen  in  Fig.  1,  is 
arranged  to  be  operated  either  by  hand  or  automatically,  at 
either  one  or  both  ends  of  the  table  travel.  Provision  is 
made  also  for  automatically  throwing  out  this  feed  when  the 
work  has  been  brought  down  to  size.  The  rate  of  feed  may 
be  varied  from  0.00025  inches  to  0.003  inch  at  each  reversal 
of  the  table. 

On  the  front  of  the  base  is  mounted  the  automatic  reversing 
gear  box,  and  at  the  left  the  three-speed  quick  change  gear 
box  for  giving  the  table  three  different  rates  of  travel  for  each 
work  speed.  The  feed  is  driven  from  the  same  shaft  on  the 
overhead  works  which  drives  the  work  table,  so  that  the  feed 
and  work  speed  are  always  proportional — -the  proper  arrange- 
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Fig.  4.    AKlal  Section  through  Wheel  Spindle. 

ment  for  the  grinding  machine,  as  for  the  lathe.  The  three 
different  feeds  provided  and  the  easy  means  of  changing  them, 
encourage  the  operator  to  use  the  fast  travel  for  roughing  out 
the  stock,  and  the  slower  rates  for  truing  and  finishing  the 
holes.  They  are  controlled  by  the  vertical  handle  at  the  left 
end  of  the  gear  liox.  All  changes  of  feeds  and  speeds  are 
made  from  the  front  of  the  machine  without  stopping  either 
the  table,  work,  or  wheel. 

The   provision   made   for  (he  use  of  the  water   In  this  ma- 
chine Is  carefully  worked  out.  the  table  being  provided  witli 


water  channels  leading  to  a  water  pan  on  the  back.  This 
tank  is  made  unusually  large,  with  an  ample  settling  chamber, 
so  that  only  clear  water  passes  to  the  i)ump  chamber  and  back 
to  the  wheel  again.  The  pump  is  of  the  centrifugal  type,  so 
constructed  that  all  the  bearings  are  above  the  water,  no  pack- 
ing or  attention  being  required. 

The  builders  consider  that  they  have  obtained  in  this  ma- 
chine the  following  essentials  for  rapid  and  accurate  work: 
First,  a  massive  and  rigid  design  which  will  resist  vibration, 
and  give  the  wheel  the  ability  to  cut  freely  and  smoothly. 
Second,  suitable  range  of  speeds  of  rotation  for  the  work, 
covering  the  different  sizes  of  holes,  and  materials  to  be 
ground,  with  means  for  changing  these  speeds  instantly  and 
easily.  Third,  a  suitable  range  of  table  feeds  for  each  of  the 
spindle  speeds,  covering  the  requirements  for  roughing  and 
finishing  in  different  materials;  these  feed  changes  are  also 
easily  obtained.  The  design  of  the  machine  is,  it  must  be  ad- 
mitted, a  very  attractive  one. 


BROWN  &  SHARPS  GEAR-CUTTER  GRINDING 
MACHINE. 
We  have  previously  called  attention  in  Machinery  to  the 
necessity  for  grinding  the  faces  of  gear-cutter  teeth  radially, 
if  the  correct  form  of  the  cutter  is  to  be  preserved.  With 
the  common  "rough  and  ready"  method  of  grinding,  in  which 
the  cutter  is  laid  on  a  rest  in  front  of  a  dish  wheel,  and 
ground  by  hand  on  the  faces  of  its  teeth,  these  faces  may  or 


Fig.  1.    Brown  &  Sharpe  Wet  Grinder  for  Formed  Gear-cutters. 

may  not  be  radial.  Usually  they  are  far  from  it,  and  the 
tooth  space  produced  is  consequently  too  flaring  If  the  cutter 
teeth  are  ground  too  far  back  at  the  tops,  or  the  tooth  spaces 
are  as  badly  off  in  the  other  direction  if  the  teeth  of  the 
cutter  are  "hooked."  To  provide  means  for  grinding  the 
cutter  exactly  radial,  and  doing  it  quickly,  cheaply  and  con- 
veniently, the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  1., 
is  building  the  grinding  machine  which  we  herewith  de- 
scribe and  Illustrate.  As  well  as  providing  for  grinding  the 
cutter  radially,  it  also  spaces  the  grinding  of  the  faces  accu- 
rately, so  that  the  teeth  are  always  of  the  same  height,  thus 
allowing  each  one  to  do  its  share  of  the  work,  and  permitting 
the  maximum  output  from  the  cutter. 

Fig-  1  shows  the  front  view  of  the  machine  as  a  whole,  and 
gives  a  very  good  idea  of  the  design,  which,  it  will  be  seen, 
gives  great  rigidity  and  freedom  from  vibration.  In  combina- 
tion with  a  very  moderate  weight.  Fig.  2  shows  the  right- 
hand  side,  and  Illustrates  the  compactness  and  convenient  nr- 
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rangement  of  the  operating  mechanism.  This  mechanism  is 
best  understood  by  referring  to  the  line  drawings,  Figs.  3, 
4  and  5. 

The  cutter  to  be  ground  Is  dropped  onto  the  hollow  work 
spindle  A.  the  open  side  clamping  washer  B  being  slipped 
from  beneath  the  head  of  clamping  bolt  C  for  that  purpose. 
A  spring  bearing  against  a  shoulder  in  A  keeps  the  clamping 
bolt  forced  upward,  except  when  it  is  drawn   down  onto  the 


Fig.  2.    Details  of  the  "Wheel  Feed  and  Work-holding  Arrangements. 

work  by  revolving  the  work  clamping  hand-wheel  D.  Vari- 
ous bushings  are  provided  for  the  work  spindle,  to  suit  vari- 
ous diameters  of  holes  in  the  cutters;  and  various  washers  are 
provided  to  bring  the  center  of  the  cutter  in  the  horizontal 
pl:ine  of  the  axis  of  the  wheel.  The  centering  of  the  cutter 
is  tested  by  the  work  centering  gage  E.  which  is  pushed  in 
until  the  V-groove  in  its  end  rests  on  the  point  of  the  cutter 
tooth.     The  centering  need  be  only  approximate. 

Index  crank-shaft  F  is  connected  with  the  work  spindle  by 
bevel  gears,  as  shown,  and  carries  an  index  crank  and  pin 
similar  to  that  used  on  the  index  centers  of  the  milling  ma- 
chines. The  index  crank  can  be  moved  from  one  row  of  holes 
to  another  in  the  usual  fashion,  being  tightened  by  the  clamp 
nut  shown  on  the  end  of  the  crank-shaft.  Index  plate  G  is 
provided  with  9  rows  of  holes,  for  obtaining  any  number  of 
settings  up  to  18.  It  is  keyed  to  the  hub  of  a  worm-wheel,  and 
is  operated  by  a  worm  connected  with  the  work  spindle  adjust- 
ing wheel  H.    Wheel  H  is  used  to  rotate  the  work  into  posi- 
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Fig.  3.     The  W^ork  Spindle  and  its  Clamping  and  Indexing  Mechanism. 

tion  for  the  wheel  to  grind  the  faces  of  the  teeth,  and  to  feed 
the  wheel  for  successively  deeper  cuts,  as  the  teeth  are  ground. 
The  feeding  is  not  continuous,  taking  place  only  at  the  end 
of  each  complete  revolution  of  the  work. 

The  emery  wheel,  which  is  of  the  dished  variety,  is  mounted, 
as  may  be  seen  in  Fig.  4,  on  a  spindle  driven  by  a  two-step 
cone  pulley.  The  wheel  spindle  head-stock  is  adjustable  in 
the  direction  of  the  center  line  of  the  spindle,  as  will  be  ex- 
plained later,  for  centering  the  wheel   so  that  It  will  grind 


the  faces  of  the  teeth  radially.  The  base  on  which  the  head- 
stock  is  mounted  slides  in  and  out,  toward  and  away  from  the 
work,  being  actuated  by  a  rack,  and  a  segmental  gear  M,  keyed 
to  a  rock-shaft  on  which  is  mounted  hand  lever  N.  This 
hand  lever  is  not  directly  connected  with  the  rock-shaft,  but 
has  clutch  teeth  formed  on  its  hub,  which  engage  similar 
teeth  in  the  hub  of  the  wheel  slide  adjusting  hand-wheel  O, 
which  is  keyed  to  the  shaft.  The  clutch  teeth  are  kept  in 
contact  by  the  spring  shown.  By  pulling  the  hand-wheel  out, 
turning  It  in  relation  to  the  lever,  and  re-engaging  it,  the 
lever  may  be  brought  into  any  desired  relation  with  the  posi- 
tion of  the  wheel  slide,  to  make  the  operation  of  the  machine 
convenient.  As  is  best  seen  in  Fig.  2.  the  hub  of  the  hand 
lever  is  provided  with  lugs  carrying  adjustable  stop-screws  P 
(Fig.  4)  which  are  set  to  limit  the  movement  of  the  slide 
when  in  operation,  so  that  the  wheel  grinds  to  the  proper 
depth  in  the  cutter,  and  is  allowed  to  come  far  enough  out 
of  the  cutter  to  permit  it  to  be  indexed  for  the  next  tooth. 
Spring  plunger  Q  keeps  the  wheel  slide  normally  in  its  hack- 
ward  position. 

Provision  is  made  for  thoroughly  flooding  the  work  with 
water  while  it  is  being  ground.  A  centrifugal  pump  of 
simple  construction  is  provided  with  all  its  bearings  above 
the  water  line.  Convenient  piping,  settling  tanks  and  reser- 
voir are  Included  with  the  machine,  so  that  water  is  kept  off 
the  floor  and  from  all  those  parts  of  the  machine  where  it 
does  not  belong.  The  water  is  strained  and  returned  to  the 
reservoir  ready  to  be  used  over  again.  A  number  of  other 
conveniences  are  provided.  In  the  side  of  the  water  pan  is 
cast  a  boss  with  a  clamp  handle  T  for  holding  a  diamond 
tool  in  truing  the  wheel.  This  diamond  tool  is  adjusted  to 
the  proper  position  while  the  wheel  is  fed  back  and  forth 
across  it  by  lever  A\  as  when  grinding  cutters. 
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Fig.  4.  Side  View,  and  Fig.  5.  Cross-section  of  "Wheel  Head-stock,  Slide, 
etc..  showing  the  Movements  and  Ac^ustments. 

Two-step  cone  pulley  L  is  only  used  for  speeding  up  the 
wheel,  when  it  is  worn  to  so  small  a  diameter  that  the  peri- 
pheral speed  is  below  the  normal  rate.  When  this  takes  place, 
the  belt  is  shifted  to  the  smaller  pulley.  To  make  sure  that 
the  belt  will  not  be  shifted  before  the  wheel  has  been  worn 
down  suflSciently,  the  device  shown  at  R  is  used.  This  con- 
sists of  a  stud  with  a  cross  handle,  which  prevents  shifting 
the  belt  to  the  small  step.  It  can  be  pushed  in  out  of  the 
way  only  when  the  wheel,  as  shown  in  Fig.  4,  has  been  worn 
down  small  enough  to  allow  It  to  clear.  When  it  has  been ' 
worn  down  this  amount,  the  time  has  arrived  for  shifting 
the  belt.  This  prevents  the  possibility  of  running  the  wheel 
at  a  dangerous  rate.  The  wheel  is  provided  with  a  guard,  as 
shown,  to  prevent  accidental  breakage  of  the  wheel  or  injury 
to  the  operator. 

The  centering  of  the  wheel  is  simply  effected  by  the  method 
indicated  in  Fig.  6.  The  center  gage  is  laid  against  the  trued 
side  of  the  wheel,  and  the  slide  is  adjusted  (by  means  of 
lever  S  in  Fig.  5)  in  or  out  until  the  surface  of  the  gage  just 
touches  the  body  diameter  of  the  work  clamp  bolt.  When  the 
gage  just  touches  this  point  as  It  rests  on  the  face  of  the 
wheel,  the  wheel  is  exactly  centered  with  the  work  spindle. 

The  stand  is  of  box  form,  rigidly  braced  internally  to  resist 
vibration,  and  its  interior  is  fitted  up  as  a  closet  to  hold 
small  tools.  A  finished  pad  is  provided  at  the  back  of  the 
stand  for  attaching  a  motor  when  desired.  The  water  pan  is 
a  separate  casting  securely  bolted  to  this  stand,  amply  large 
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enough  to  take  care  of  all  water  used.  The  back  Is  cut  away 
and  a  removable  sheet  Iron  guard,  heavily  japanned,  is  pro- 
vided  to   facilitate  cleaning. 

This  niai'lilne  will  grind  cutters  up  to  S  inches  In  diameter, 
3V.'  inch  pitch  and  2Vi  Inches  thick,  using  an  S-lnch  emery 
wheel  with  I'l-inch  hole.  The  work  spindle  and  the  bushings 
1  rovldod  are  arranged  to  fit  holes  %,  1  1-16,  IVi,  IV-.  and  1% 
inch  in  diameter,  respectively.    The  counter-shaft  is  provided 


-  CENTER  GAOE 


METHOD  OF  USING  CENTER  GAGE 


Fig.  6.     Use  of  the  Centering  Gage  in  aligning  Face  of  tile  Wiieel 
with  tlie  Center  Line  of  the  Worlc. 

■with  tight  and  loose  pulleys  6  inches  in  diameter  for  2-inch 
belt,  and  should  run  at  600  revolutions  per  minute.  The  net 
weight  of  the  grinder  is  760  pounds.  It  occupies  a  floor  space 
33  inches  wide,  parallel  to  the  wheel  spindle,  and  39  inches 
long,  perpendicular  to  the  spindle. 


EEVOLVING  OILSTONE  SCRAPER  SHARPENER. 

The  revolving  oilstone  grinding  machine,  made  by  Mum- 
mert.  Wolf  &  Dixon,  of  Hanover,  Pa.,  which  we  have  pre- 
viously described  (see  New  Machinery  and  Tools  in  the  June. 
1907,  issue  of  Machinery),  has  been  adapted  by  the  builders 
to  the  sharpening  of  scraping  tools. 

Figs.  1  and  2  show  it  so  arranged.  It  is  claimed  by  the 
builders  that  scrapers  sharpened  on  this  machine  are  much 
superior  to  those  sharpened  by  the  usual  hand  method  on  a 
bench  oilstone.  It  is  said  that  the  scraper  will  not  only  be 
sharpened  quicker  and  better,  but  in  such  a  way  that  it  will 

cut  better  and  longer 
without  resharpening, 
and  in  such  a  way  as 
to  enable  an  inexperi- 
enced man  to  get  the 
greatest  efficiency  out 
of  the  tool. 

In  the  first  place,  the 
device  may  be  used  for 
concaving  the  faces  of 
the  scraper  in  much  the 
same  way  that  a  razor 
is  concaved,  to  prevent 
the  cutting  edges  from 
displaying  their  ten- 
dency to  become  so  ol> 
tuse  that  the  tool  will 
not  work  unless  held  at 
a  considerable  angle 
with  the  surface  being 
scraped.  By  concaving 
the  scraper  in  the  way 
shown  in  Fig.  3,  a  much 
freer  cutting  edge  is 
obtained. 

For  grinding  the 
edge,  as  shown  in  Fig. 
1,  the  scraper  is  held  in 
a  vise  supported  by 
suitable  slides.  By  the 
use  of  the  hand  lever, 
the    scraper    Is    moved 


Fig.    1.     Revolving   Oiistone  sharpen- 
ing a  Machine  Scraper, 


back  and  forth  as  well  as  laterally  across  the  face  of  the  stone. 
By  these  two  motions  the  tool  is  ground  all  over  the  cutting 
edge,  and  the  stone  is  kept  straight  as  well.  For  gripping  the 
scraper  quickly  and  accurately  in  the  vise,  a  small  reference 
surface  is  pi-ovided  which  is  always  in  line  with  the  face  of  the 
wheel,  and  parallel  with  the  lines  of  the  motion  of  the  two 
slides.  To  use  this,  the  scraper  is  first  pushed  over  this  refer- 
ence surface;  the  scraper  Is  set  to  i(,  and  Ihen  gripped  by 
turning  the  small  hand-wheel  shown,  afler  which  the  vise  Is 


pushed  laterally  forward  until  the  sci'aper  comes  over  the 
stone.  The  feed  is  regulated  by  the  adjusting  screw  shown 
at  the  front  of  the  machine. 

This  revolving 
oilstone  may  be 
used  for  other  pur- 
poses besides  sharp- 
ening scrapers — such 
as  touching  up  and 
putting  a  keen, 
smooth  edge  on 
thread  cutting  or 
other  tools  on  which 
a  fine  edge  is  re- 
quired. In  doing 
work  like  this,  the 
scraper  holding  at- 
tachment is  thrown 
back  out  of  the  way, 
as  shown  in  Fig.  2. 
The  wheel  is  run  in 
a  bath  of  kerosene, 
which  prevents  heat- 
ing the  tool  and 
keeps  the  surface  of 
the  wheel  Ijeen  and 
sharp,  without  al- 
lowing it  to  glaze. 
In  the  design  shown, 
the  wheel  is  driven 
by  a  motor,  connect- 
ed by  a  belt  with 
the  driving  pulley, 
which  transmits  the 
power  to  the  wheel 
through  two  -  to  -  one 
gearing.  The  motor,  which  is  of  y^  horse-power  capacity.  Is 
furnished  for  either  direct  or  alternating  current. 

When  electrically  driven,  the  tool   is  especially  adapted   to 
the   work   of   grinding   scrapers,   as   it   is    provided   with  two 


Fig.  2.    Scraper  Holding  Device  thrown  Back, 
leaving  Wheel  Free  for  General  Use. 


4facft(Hery,iV.y. 

Fig.  3,     Recommended  Method  of  Concaving  Scrapers  to  give 
Free  Cutting  Action. 

handles  by  which  it  may  be  easily  carried  by  two  persons  and 
placed  close  to  the  work  on  which  the  scraping  men  are 
engaged.  When  desired,  it  will  be  furnished  with  a  counter- 
shaft and  l)elt  drive,  instead  of  a  motor  as  shown. 


MURCHEY  REVOLVING  CHUCK  FOR  DRILLING 
AND  TAPPING. 

The  accompanying  half-tone  illustrates  an  improved  revolv- 
ing chuck,  designed  for  holding  steam,  gas,  or  water  fittings, 
and  valves,  and  adapted  for  use  on  a  vertical  drill  press  or 
tapping  machine.  This  chuck  Is  made  by  the  Murchey  Ma- 
chine &  Tool  Co.,  4th  and  Porter  Sts.,  Detroit,  Mich.  The 
following  description  will  make  clear  the  points  of  improve- 
ment claimed  for  this  chuck  over  former  designs: 

The  work  is  held  between  the  two  cylindrical  clamping 
heads  shown  at  the  center  of  the  machine,  the  final  clampiiij; 
action  being  accomplished  by  means  of  the  pilot  wheel  to  the 
right.  When  the  work  is  removed,  this  pilot  wheel  Is  first 
given  a  slight  turn,  enough  to  release  the  pressure  on  the 
work  and  on  the  indexing  pin  attached  to  the  lower  lever 
shown  at  the  left-hand  end  In  the  cut.  The  Indexing  pin. 
which  serves  llic  purpose  of  taking  (he  end  thrust  as  well  iis 
preventing  the  clamping  heads  from  rotating  while  the  work 
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is  operated  upon,  is  now  withdrawn,  and  iinally,  the  left-hand 
clamping  head  is  moved  back  by  the  upper  lever  at  the  left 
end,  which  quickly  opens  the  chuck  and  permits  the  work  to 
be  removed.  This  Improvement  considerably  lessens  the  time 
required  for  removing  and  inserting  work  as  compared  with 
the  old  style  chucks  having  right-hand  and  left-hand  screws. 


Murchey  Revolving  Chuck  for  Drilling:  and  Tapping  Valves.  Pipe  Fittings,  etc. 

The  several  faces  of  the  fitting  are  drilled  and  tapped  at  one 
setting  of  the  work,  the  indexing  mechanism  permitting  the 
work  to  be  turned  to  any  required  angle. 

The  rollers  shown  at  both  ends  of  the  device  under  the  bed 
plate  of  the  chuck,  between  it  and  the  base,  are  intended  to 
permit  the  work  to  adjust  itself  easily  to  the  position  of  the 
drill,  and  also  permit  the  operator  to  pull  the  chuck  easily 
from  under  the  drill  press  spindle  for  removing  the  work. 


JONES  DIAL  MEASURING  WHEEL. 

The  illustration  shows  a  dial  measuring  wheel  designed  for 
the  use  of  boilermakers.  blacksmiths,  and  plate  metal  work- 
ers. Diameters  and  circumferences  are  simultaneously  ob- 
tained by  setting  the  indicator  at  zero  and  running  the  wheel 
around  the  circumference  of  the  piece  to  be  measured.  The 
pointer  is  made  double,  and  indicates  diameters  on  the  inner 


M€Lchinery,K.  Y. 
Jones  Dial  Measuring  "WTieel, 

circle  and  circumferences  on  the  outer  one.  The  wheel  is 
made  of  brass  with  raised  and  polished  figures,  letters,  and 
graduations.  The  handle  is  mounted  on  the  back,  thus  leav- 
ing the  face  of  the  wheel  free  of  obstruction.  The  wheel  is 
7  inches  diameter  and  22  inches  circumference  (nearly).  It 
is  made  and  sold  by  J.  M.  Jones,  1560  Cambridge  St.,  Cam- 
bridge, Mass. 

STURTEVANT  STEAM-TURBINE-DRIVEN 
FOUNDRY  BLOWERS. 

The  Sturtevant  steam  turbine,  which  we  illustrated  and 
c'f  scribed  in  the  New  Machinery  and  Tools'  Department  of  the 
November,  1907,  issue  of  Machineet,  has  been  arranged  by  its 
builder,  the  B.  F.  Sturtevant  Co.,  of  Hyde  Park,  Mass.,  in 
combination  with  its  line  of  foundry  blowers,  in  a  series 
of  self-contained  units.  These  turbine-blower  units  are  espe- 
cially suitable  combinations  for  foundry  use,  since  the  driv- 
ing of  the  foundry  blowers  by  either  steam  engine  or  motor 
presents  numerous  difficulties  of  operation,  all  of  which  are 
overcome  in  the  steam  turbine. 

With  a  blower  driven  by  a  reciprocating  engine,  the  connec- 
tion between  the  two  must,  of  necessity,  be  by  belt  or  some 


other  speed  increasing  mechanism,  since  the  high  pressure 
required  for  foundry  service  demands  a  high  rate  of  speed 
for  the  blower.  Usually  a  counter-shaft  is  employed  to  give 
the  necessary  increase.  Another  difficulty  is  the  chance  of 
having  the  engine  disabled  by  water  coming  over  from  the 
boiler  In  the  long  pipes  which  must  be  used.  This  danger 
may,  of  course,  be  minimized  by  the  use  of  separators,  but  it 
is  always  in  existence.  There  is,  besides  this,  the  liability 
to  wear  and  break  down,  due  to  the  somewhat  complicated 
mechanism  of  the  valve  gear,  piston,  cross-head,  etc. 

The  electric  motor  is  generally  used  in  preference  to  the 
engine,  where  there  is  a  supply  of  electricity,  the  motor  being 
usually   connected   with   the   blower   by   belting.     Due   to   the 


Fig.  1.     Sturtevant  Steam  Turbine  and  Foundry  Blower  Set. 

varying  volume  and  pressure  of  air  required,  it  is  difficult  to 
fit  an  electric  motor  for  the  conditions  under  which  the  blower 
will  have  to  operate,  since  it  is  often  impossible  to  determine 
these  in  the  beginning.  Besides  this,  the  motor  will  deteri- 
orate rapidly  in  the  heat  and  dust  of  the  foundry  atmosphere, 
and  usually  has  to  be  placed  in  a  room  of  its  own,  or  be  re- 
moved to  a  considerable  distance  from  the  cupola. 

In  a  steam  turbine,  such  as  is  shown  in  Fig.  1,  the  difficul- 
ties of  both  the  reciprocating  engine  and  the  motor  are 
believed  to  have  been  obviated.  It  can  be  continuously  operat- 
ed, without  attention,  requiring  only  a  weekly  filling  of  the 
oil  cups.    The  entire  absence  of  mechanism  makes  the  cost  of 


Fig.   2. 


The  Runner  of  the  Turbine  withdrawn  iVom  the  Casing 
to  showr  the  Solid  Buckets. 


renewals  and  repairs  so  small  as  to  scarcely  have  to  be  reck- 
oned with.  There  are  no  valves  to  set  or  eccentrics  to  adjust. 
Although  the  reciprocating  engine  is  as  economical,  the  steam 
consumption  is  not  the  true  measure  of  ultimate  economy. 
When  other  items,  such  as  repairs,  deterioration,  etc.,  are  con- 
sidered, the  builders  believe  that  the  turbine  will  prove  ulti- 
mately more  economical  than  the  reciprocating  engine. 
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Tlie  wheel,  removed  from  thp  casinR,  is  shown  In  Fig.  2. 
Tho  buckets  are  cut  from  the  solid  forcing,  not  being  separate 
pieces  as  in  many  turbines  now  on  the  niarliet.  A  single  solid 
wheel  is  used,  in  which  the  steam  is  used  over  again  a  number 
of  times,  so  as  to  reduce  the  peripheral  velocity  of  the  wheel, 
and  at  the  same  time  abstract  all  available  energy  from  the 
steam  before  it  escapes  into  tlic  exhaust.  I'^or  a  more  de- 
tailed description  of  the  action  of  the  steam  in  this  turbine, 
see  the  article  in  Machinery  previously  referred  to. 


RHODES  12-INCH  BACK-GEARED  CRANK 
SHAPER. 

The  back-geared  crank  shaper  shown  herewith  is  built  by 
L.  E.  Rhodes,  of  Hartford,  Conn.  Its  special  feature,  aside 
from  its  small  size  and  convenient  arrangement,  which  fit  it 
for  toolroom  work,  is  the  fact  that, it  is  provided  with  back- 
gearing  for  varying  the  ratio  of  the  connecting  .gearing 
between  the  done  pulleys  and  the  crank.  This  is  an  unusual 
provision  for  so  small  a  machine.  Six  changes  of  speed  are 
furnished  in  all,  with  the  three  steps  provided  on  the  driving 
cone.  The  back-gear  change  is  made  by  pushing  the  knob 
shown  in  the  cone  pulley  either  in  or  out,  as  may  be  required. 
This  shifts  a  double  driving  pinion  on  the  driving  shaft,  so 
that  either  its  large  or  small  diameter  engages  with  gears  on 
the  intermediate  shaft,  by  which  it  is  connected  to  the  crank 
gear. 

The  machine  is  provided  with  a  suitable  vise,  as  shown, 
having  tool  steel  faced  jaws  9  inches  long  and  2  inches  deep. 


A  SmaU  Back-gfeared  Crank  Shaper. 

opening  6  inches.  The  finest  table  feed  is  0.005  inch.  The 
table  is  fastened  to  the  cress  rail  by  a  wedge-shaped  gib,  thus 
insuring  a  bearing  surface  through  its  whole  length. 

The  stroke  of  the  ram  is  13  inches,  the  vertical  adjustment 
of  the  table  12  inches,  and  the  traverse  of  the  table  IS  inches. 
The  working  surface  of  the  table  is  11  x  13  inches.  The 
machine  is  driven  by  a  2y2-inch  belt.  The  weight  of  the 
machine,  complete,  is  1,650  pounds. 


UNDERWOOD   PORTABLE  PACING  MACHINE 
FOR  LOCOMOTIVE  FRAME  PEDESTALS. 

H.  B.  Underwood  &  Co.,  1024  Hamilton  Street,  Philadel- 
phia. Pa.,  have  recently  added  another  tool  to  their  list  of 
portable  devices  for  general  railroad  and  machine  shop  use. 
This  new  tool,  as  may  be  seen  In  the  accompanying  half-tone, 
is  designed  for  facing  the  inner  surfaces  of  the  pedestal 
legB  on  locomotive  engine  frames. 

The  milling  head  by  which  the  facing  is  done  is  carried 
by  a  square  bar.  which  is  th(!  miiiu  supiiortlng  meml>er  of  the 


mechanism.  This  bar  is  provided  at  the  top  with  a  steel 
swivel  connection  to  the  clamping  block  by  which  it  Is  fast- 
ened to  the  frame.  This  steel  swivel  allows  the  cutting  tool 
to  be  swung  around  for  cutting  the  other  side  of  the  opening, 
and  also  allows  the  square  bar  to  be  set  at  an  angle  for 
facing  on  a  taper.  The  clamping  block  may  be  easily  changed 
to  enable  it  to  enter  narrow  spaces.  At  the  lower  end  of  the 
square  bar  the  universal  adjustable  clamp  holds  It  securely 
to  the  frame. 

The  milling  head  is  fed  along  the  square  bar  by  a  bronze 
hair  nut,  which  may  be  engaged  with,  or  disengaged  from  the 


A  Portable  Machine  for  Facing  the  Pedestal  Jaws  of 
LiOcomotive  Frames. 

feed-screw.  This  screw  is  revolved  by  a  ratchet  and  dog  at  the 
lower  end  of  the  device,  operated,  through  the  squared  shaft 
shown,  by  an  eccentric  on  the  milling  head.  The  feed  is  thus 
automatic,  and  may  be  varied  to  suit  the  requirements.  The 
milling  spindle  has  adjustments  in  two  directions — ^to  and 
from  the  leg,  and  across  the  face.  Fine  or  rapid  adjustments 
may  be  made  without  difficulty,  suitable  cranks  being  pro- 
vided for  obtaining  these  movements. 

The  milling  spindle  is  threaded  to  receive  the  milling  cut- 
ters, which  have  blades  of  square  high-speed  steel,  set  in  a 
solid  head;  they  are  removable  for  grinding  or  adjustment. 
The  power  is  applied  by  a  telescopic  shaft  with  universal 
joints,  operating  through  gearing  on  the  spindle,  and  allow- 
ing the  source  of  the  power  to  be  in  any  convenient,  out  of 
the  way  place,  making  belts,  etc.,  unnecessary.  The  maker's 
two-eylinder  air  or  steam  motor  is  a  very  suitable  prime 
mover  for  a  portable  tool  of  this  kind. 

In  using  this  machine,  a  large  quantity  of  metal  can  be 
removed  in  a  given  time,  by  taking  a  succession  of  light 
cuts  and  feeding  very  rapidly. 


GOULD  &  EBERHARDT  RACK-CUTTING 
MACHINE. 

We  illustrate  in  Figs.  1  and  2  a  new  design  of  rack-cutter 
built  by  Messrs.  Gould  &  Eberhardt,  of  Newark,  N.  J.  This 
machine  has  been  improved  in  a  number  of  particulars  over 
the  designs  formerly  built,  adapting  it  to  faster  and  heavier 
cutting  and  greater  accuracy.  It  is  designed  with  a  view  of 
obtaining  to  the  fullest  extent  the  benefits  to  be  derived  from 
the  use  of  higli-speed  steel  cutters,  and  at  the  same  time  give 
a  product  of  the  highest  degree  of  accuracy  required  in  com- 
mercial work. 

One  important  change  has  been  made  in  the  design  of  t\\-3 
bed  of  the  machine.  This  was  formerly  of  rectangular  form', 
supported  by  box  legs.  The  new  construction  is  solid  in  one- 
piece,   resting   directly   on    the   floor,    thus    taldir:   directly  aU 
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strains  fiom  the  action  of  the  cutters  on  the  work.  That  part 
of  the  bed  which  supports  the  cutter  slide  column  is  also  cast 
solid  with  the  main  bed  casting,  still  further  adding  to  the 
rigidity  of  the  entire  machine.  Another  improvement  con- 
sists  in  arranging  the   thrust   bearings  of   the   feed-screw   so 


A/y 


Fig.  1.    A  Ne-w  Design  of  the  Gould  &  Eberhardt  Rack-cutting  Machine. 

that  the  cutter  slide  is  pulled  down,  as  it  feeds  through  the      width    of 
work,   on  the   draw-cut  principle.    This,   in  connection  with 
the  style  of  bed  furnished,  insures  not  only  increased  feeds, 
but  greater  accuracy  as  well. 

The  cutter  slide  is  counterbalanced,  and  is  so  arranged  that 
it  cannot  possibly  feed  downward  unless  the  proper  indexing 
for  the  work  and  all  previous  necessary  movements  have  been 
completed.     The    cutter   spindle   is    located    approximately   in 
the  center  of  the  slide,  which  has  a  large  bear- 
ing surface,  giving  freedom  from  chatter  under 
heavy  work.     The   cutter  spindle  is   driven  by 
double  spiral  gears,  one  pair  placed  at  the  out- 
board end,  and  the  other  close  up  to  the  cutter, 
where   the  full   driving  effect  can  be  obtained. 
One  of  these  pairs  is  cut  right-  and  the  other 
left-hand,    thus    neutralizing    by    this    heri'ing- 
bone   gear  effect  the   end   thrust  in   the   cutter 
spindle.      The    guard    over    the    inner    driving 
gear  has  been  removed  in   Fig.  1  to  show  this 
drive. 

The  feeds  for  the  cutter  slide  range  in  geo- 
metrioal  progression  from  %-inch  to  14yo-inch 
per  minute,  thus  providing  a  range  that  will 
economically  take  care  of  all  classes  of  work. 
The  spindle  drive,  feed  motion  and  the  index- 
ing are  all  derived  from  the  single  speed  driv- 
ing pulley  at  the  rear.  This  makes  the  matter 
of  changing  to  individual  motor  drive  a  very 
simple  one.  The  feeds  are  obtained  by  quick 
change  gear  mechanism,  shown  next  to  the 
driving  pulley  in  Fig.  2.  The  cutter  speeds 
are  varied  by  the  change  gears  shown  at  the 
end  of  the  rear  extension  of  the  bed.  These 
cutter  speeds  vary  from  12  to  76  revolutions 
per  minute,  in  geometrical  progression. 

The    work    table    is    provided    with    chucks 
or   vises   for    holding    the   work.     These    vises 
are  so  designed  that  they  are  fastened  solidly, 
metal  to  metal,  to  the  top  of  the  table,  thus  avoiding  the  com- 
mon fault  of  springing  or  warping  the  latter  out  of  line.    The 
table  has  a  generous  bearing  surface,  and  is  strongly  gibbed  to 
the  ways  on  the  main  bed  casting.   The  vertical  position  of  the 
blanks  and  the  vertical  travel  of  the  cutter  slide,  permit  chips 
and  oil  to  drop  down  out  of  the  way  of  the  cutters,  leaving  the 


work  free.  An  opening  in  the  bed  of  the  machine  is  pro- 
vided, through  which  the  chips  and  lubricant  are  drained, 
being  separated  by  suitable  screens  so  that  the  oil  is  returned 
to  the  pump  and  the  cutters,  free  from  chips. 

The  indexing  mechanism  for  the  table  is  simple  and  abso- 
lutely positive  in  its  action,  reducing  the 
chances  of  error  to  a  minimum.  One 
novel  feature  is  the  provision  for  the 
insertion  of  translating  gears  for  chang- 
ing the  setting  of  the  machine  from 
diametral  to  circular  pitch  or  vice  versa. 
or  to  set  it  for  cutting  metric  module  or 
circular  pitch — all  with  the  same  lead  or 
dividing  screw.  An  auxiliary  end  ad- 
justment for  the  screw  is  provided  which 
is  useful  in  resetting  work  which  has  to 
be  recut,  or  for  taking  a  light  cut  on  one 
side  of  the  tooth.  The  table  is  geared  to 
index  in  either  direction,  avoiding  the 
necessity  for  returning  the  table  every 
time  a  new  blank  is  set.  Adjustable 
stops  are  provided  which  can  be  set  at 
any  predetermined  point,  to  automatical- 
ly throw  out  the  table  indexing  move- 
ment. 

The   machine   shown,   which   has  a   ca- 
pacity of  work  up  to  6  feet  long  at  one 
setting,  was  furnished  to  a  large  planer 
manufacturer  for  cutting  the  planer  table 
racks.     Duplicate     machines     from     the 
same   lot   have   been    furnished    to   other 
manufacturers    of    machine    tools,    print- 
ing presses,  etc.     This  tool  will  cut  any 
face    up    to    10    inches,    or    a    series    of    narrow- 
faced  racks   up  to  the  same  width.     Any  pitch  as  coarse  as 
ly^  diametral  in  cast  iron,  or  2  diametral  in  steel  may  be  cut, 
using   from   1  to   12   cutters,   depending   on   the    pitch.     It   is 
possible  to  use  a  roughing  and  a  finishing  cutter  at  the  same 
time   on    the    largest    pitch    mentioned    above.     Gang    cutters 
provided    with    this    machine    have    their    cutting    points    set 
spirally,  so  as  to  avoid  chatter  and  the  consequent  rapid  dull- 


Fig  2. 


Rear  View  of -the  Machine,  showing  Single-speed  Drive.  Quick-change  Gear  Feed, 
Indexing  Mechanism,  etc. 

ing  of  the  cutting  edges.  A  bed  and  table  for  work  up  to  ten 
feet  in  length  at  a  single  setting  will  be  furnished  if  the  pur- 
chaser requires  it. 

It  will  be  seen  that  this  machine  in  its  structural  features 
belongs  with  the  other  Gould  &  Eberhardt  machine  and  the 
Reinecker  machine,  shown  in  Figs.  69  and  70  of  the  article  on 
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gear-cutting  machinery  (on  page  SOO  of  the  engineering  edi- 
tion of  this  Issue)  though  it  differs  considerably  in  its  mech- 
anism from  either  of  them. 


POOTE-BURT  HIGH  DUTY  DRILL  PRESS. 

It  used  to  he  considtM'ed  that,  for  drilling  tools,  all  it  was 
necessary  to  have  was  a  revolving  spindle,  properly  driven, 
and  a  table  on  which  the  worli  could  lie  placed,  having  a 
surface  approximately  perpendicular  to  the  axis  of  the  spin- 
dle. Carefulness  of  workmanship,  strength  and  rigidity  of 
frame,  and  other  such  features  as  are  looked  out  for  in  the 
ileslgn  of  lathes,  planers,  milling  machines,  etc.,  were  once 
thought  to  be  a  waste  of  time  and  money  when  a])plied  to 
drilling  machines.  Of  recent  years,  however,  this  attitude 
bas  changed,  since  it  has  been  found  tliat  drills,  particularly 
of  the  modern  high-speed  type,  can  be  worked  harder,  and 
will  remove  more  material  in  a  given  sjiace  of  time,  when 
driven  by  a  heavy,  rigidly  built  machine,  than  when  used  in 
a.  tool  of  the  older  type;   heavier  feeds  can  be  taken,  and  the 


of  the  spindle  to  the  face  of  the  column  Is  22  or  30  Inches  (as 
may  be  ordered),  and  the  spindle  has  16  Inches  of  power  feed. 
The  revolutions  per  minute  vary  from  23  to  170.  lOither  a 
plain  or  a  coni))ound  table  movement  may  be  furnislied.  The 
4-1-lnch  swing  size  weighs  6,000  pounds,  and  the  (lO-inch  swing 
6,800  pounds.  The  machine  is  powerful  enough  to  drive  a 
Si/i-lnch  high  speed  drill  ui)  to  its  full  capacity. 


A  DriU  Press  for  Heavy  Duty  with  High-speed  Drill. 

cutting  edge  lasts  longer.  Recognizing  this  condition,  the 
Foote-Burt  Co.,  of  Cleveland,  Ohio,  has  brought  out  the  drill 
press  shown  in  the  accompanying  engraving. 

The  spindle  is  of  forged  carbon  steel,  3V-!  inches  iu  diam- 
eter in  the  sleeve,  with  a  No.  6  Morse  taper  hole.  The  thrust 
of  the  cut  is  taken  by  a  bearing  of  %-inch  balls  which  is 
made  in  the  shops  of  the  builder,  and  is  guaranteed  to  stand 
up  under  the  hardest  service  continuously,  without  breaking 
the  balls  or  crushing  the  collars.  The  spindle  is  driven  from 
a  four-step  cone,  through  bevel  and  spur  gears  and  a  set  of 
back  gears,  which,  in  combination  with  the  cone  pulleys,  give 
eight  changes  of  speed  to  the  spindle. 

Three  changis  of  gear  feed  are  provided,  any  one  of  which 
Is  Instantly  available  by  simiily  shifting  a  lever  conveniently 
located  at  the  front  of  the  machine.  The  power  feed,  hand 
worm-reed,  automatic  stop  and  quick  return  levers  are  all 
within  easy  reach  of  the  operator  at  all  times. 

The  maximum  distance  from  the  end  of  the  spindle  to  the 
body  of  the  table  is  32  inches,   the  distance  from  the  center 


HILBBRT  TRIPLE-GEARED  UPRIGHT  DRILLING 
MACHINE. 

As  may  be  seen  from  the  accompanying  engravings,  the  de- 
signer of  this  drill  press  (which  is  built  by  the  Hilbert  Ma- 
chine Co.,  Cincinnati,  Ohio)  has  broken  entirely  away  from 
the  traditions  of  the  standard  drill  press  builder.  Everything, 
from  the  shape  of  the  frame  to  the  method  of  driving,  has 
been  worked  out  on  original  lines.  The  designer's  reasons 
for  these  changes  will  appear  in  the  following  description. 

The  frame  consists  of  a  round  column  of  generous  dimen- 
sions, provided  with  a  large  bottom  flange,  bolted  to  a  heavily 
ribbed  T-slotted  base.  This  column  is  sup- 
ported by  a  second  column  or  back  brace, 
which  connects  the  base  and  the  top  hous- 
ing, making  these   four  members  solid. 

The  work  table  is  fixed  in  height,  avoid- 
ing the  raising  and  lowering  mechanism 
usually  provided.  Instead  of  this,  the  arm 
carrying  the  lower  spindle  bearing  is  ad- 
justed up  and  down  on  the  column.  This 
has  a  long  bearing,  and  surrounds  the  col- 
umn, sliaing  down  on  the  latter  to  the  top 
of  the  table  arm,  when  the  nose  of  the  spin- 
dle will  nearly  touch  the  base.  These  two 
arms  for  supporting  the  table  and  the  spin- 
dle are  of  box  shape,  and  of  nearly  the 
same  pattern.  Each  is  clamped  securely  to 
the  column  by  means  of  two  strong  screws, 
insuring  the  rigidity  of  the  structure  of 
which  they  are  a  part.  This  arrangement 
is  believed  by  the  builders  to  be  superior  to 
the  usual  method  of  fastening  the  lower 
spindle  bearing  to  the  frame  work  by  screws 
and  flat  bearings,  so  far  as  concerns  the 
matter  of  obtaining  the  necessary  rigidity 
for  heavy  duty  work. 

The  machine  is  connected  to  the  counter- 
shaft by  a  belt  to  the  single  speed  pulley, 
shown  attached  to  the  speed  variator  on  the 
rear  column.  This  single  pulley  allows  the 
machine  to  be  set  in  any  direction  under  the 
line  shafting,  either  at  right  angles  with  it 
or  parallel  to  it.  The  speed  variator  is  of 
the  most  simple  type,  and  is  operated  with 
one  lever  only,  giving  six  speeds  arranged 
in  geometrical  progression.  From  here,  the 
power  is  carried  by  belt  to  the  shaft  on  top 
of  the  machine.  This  belt  serves  as  a  safety 
device  in  the  otherwise  positive  power  trans- 
mission system,  preventing  the  breakage  of  the  drilling  or 
boring  tools.  The  six  speeds  given  by  the  variator  are  multi- 
plied by  three,  by  the  operation  of  the  handle  shown  in  front, 
depending  from  the  upper  spindle  bearing.  This  lever  is  con- 
veniently located  for  the  operator,  and  its  position  can  be 
changed  instantly. 

The  spindle  is  driven  by  either  one  of  two  gears,  a  large 
one  with  a  coarse  pitch  for  the  slowest  speeds  and  a  small 
one  with  finer  pitch  for  the  higher  speeds.  None  of  these 
gears  run  idle.  When  the  back  gear  is  thrown  in,  the  gears 
of  the  medium  and  high  speeds  are  thrown  out,  and  vice  versa. 
Having  this  change  of  speed  directly  on  the  spindle,  allows 
all  the  shafts  of  the  machine  to  rotate  slowly  when  the  spin- 
dle speed  is  higli,  as  contrasted  with  the  great  rate  of  rotation 
necessary  tor  the  horizontal  shaft  in  the  usual  type  of  uprlglit 
drill,  with  Its  bevel  gear  drive  ratio  of  one  to  two  or  one  to 
three.  In  such  cases  the  shafts  have  to  rotate  two  or  throe 
times  faster  than  the  spindle. 

Another  feature  of  this  machine  is  the  design  and  localioii 
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of  the  tapping  mechanism  provided.  Instead  of  being  applied 
directly  to  the  spindle  drive,  as  usual,  where  the  torque  is  at 
the  highest  point,  it  is  located  on  the  high  speed  driving 
shaft.  It  consists  of  two  miter  gears,  provided  with  friction 
clutches  which  are  adjustable  for  wear.  The  clutches  are  so 
designed  that  they  tighten  in  proportion  to  the  load  placed 
on  them.     Either  of  these  friction  clutches  may  be  connected 


An  Upright  DriU  of  Original  Design,  made  by  the  Hubert  Machine  Co. 

With  its  miter  gear  by  means  of  the  horizontal  handle  shown, 
pivoted  to  the  lower  spindle  bearing  head,  and  operating  the 
vertical  squared  shaft,  which  transmits  the  movement  to  the 
clutch.  This  lever  is  directly  in  front  of  the  operator,  and 
is  used  by  him  for  stopping,  starting  and  reversing  the  ma- 
chine, as  well  as  for  tapping.  Owing  to  the  use  of  the  fric- 
tion clutch,  the  reversing  of  the  spindle  may  be  done  at  any 
speed.  These  clutches  have  proved  to  be  reliable  in  actual 
use,  having  been  in  operation  for  over  six  years  without 
requiring  any  adjustment  for  wear. 

The  power  feed  is  the  positive  gear  type,  having  four 
changes.  It  is  very  powerful  and  constructed  in  a  mechanical 
manner.  It  is  quickly  and  easily  changed  by  the  handle  shown 
in  the  engraving,  hanging  from  the  upper  bearing  of  the 
spindle  on  the  further  side  of  the  machine.  Hand  feed  and 
quick  return  movements  are  provided  for  the  spindle,  as  well 
as  an  automatic  trip,  adjustable  to  work  at  any  point  through- 
out the  travel  of  the  spindle. 

The  machine  shown  is  the  standard  type  furnished  by  the 
builders,  and  is  of  36-inch  capacity.  As  shown,  it  is  regu- 
larly provided  with  the  tapping  attachment.  It  is  built  in  a 
workmanlike  manner;  all  the  important  gears  are  of  steel  and 
all  the  important  bearings  are  of  phosphor-bronze. 


CINCINNATI  QUICK-ACTION  BALL  CRANK. 

The  Cincinnati  Ball  Crank  Co.,  of  Cincinnati,  O.,  has  been 
for  some  years  manufacturing  solid  crank  handles  for  ma- 
chine tool  builders,  for  general  use  on  cranks,  hand-wheels, 
etc.  It  has  recently  added  to  this  line  of  solid  handles, 
a  "quick  action"  design  of  the  type  shown  in  the  accompany- 
ing line  engraving.  As  may  be  seen,-  it  consists  of  a  central 
pin  which  is  riveted  or  otherwise  fastened  to  the  crank  or 
balance  wheel,  and  carries  a  washer,  and  a  loose  handle  or 
spool,   which  is  grasped  by  the  hand  of  the  operator.     Since 


this  handle  revolves  freely,  the  workman  Is  able  to  use  it 
much  more  quickly  and  easily  than  would  be  the  case  If  it 
were  solid.  It  will  be  found  especially  adapted  to  heavy 
tools,  being  useful,  for  instance,  for  such  applications  as  to 
the  carriage  movement  of  a  large  lathe.     The  rotation  of  the 


Machinery. \.T. 
Machine  Crank  or  Wheel  Handle  with  Revolving  Grip. 

handle  makes  it  possible  to  operate  such  machines  with  the" 
ease  and  rapidity  of  tools  of  much  smaller  size.  As  is  shown, 
an  oil  channel  is  provided,  by  means  of  which  the  handle 
can  be  lubricated. 


CYLINDER  GRINDING  ATTACHMENT  FOR 
THOMPSON  GRINDING  MACHINE. 
The  accompanying  Figs.  1  and  2  show  a  method  of  holding 
automobile  cylinders  and  similar  work  for  internal  grinding 
operations,  which  is  much  superior  to  any  possible  method 
of  clamping  it  to  a  face-plate  or  holding  it  in  a  chuck.  Fig.  1 
shows  the  device  mounted  on  the  table  of  a  grinding  machine 
built  by  the  maker  of  the  attachment,  the  Thompson  Grinder 
Co.,  of  Springfield.  0.  Fig.  2  shows  the  device  in  action,  with 
the  work  in  place. 


Fig.  1. 


Hollo^v  Spindle  Head-stock  for  Grinding  Automobile  Cylinders 
in  Thompson  Grinding  Machine. 


As  will  be  seen  in  the  engravings,  the  front  end  of  the- 
work  is  held  in  a  face-plate,  bored  to  the  same  size  as  the 
recess  of  the  crank-case,  thereby  holding  it  without  any 
possible  chance  of  springing  it  in  clamping.  This  face-plate, 
in  turn.  Is  bolted  to  the  face  of  the  hollow  spindle,  which 
runs  in  generous  bearings,  with  suitable  provision  for  adjust- 


Fig.  2.     Cylinders  in  Place  in  Hollow?  Spindle  Attachment  and 
Grinding  in  Progress. 

ment  for  wear.  It  is  driven  by  gearing  from  a  fast-running 
shaft.  The  diameter  of  the  hole  in  the  hollow  spindle  is  10 
inches.  At  the  rear  end  of  the  attachment,  appropriate  means 
ai'e  provided  for  supporting  the  closed  end  of  the  work. 

The  cylinder  shown  on  the  table  of  Fig.  1  is  of  the  air- 
cooled  type,  and  is  5%  Inches  bore  by  11  inches  deep.  In 
this  machine  the  internal  grinding  spindle  is  of  tool  steel, 
hardened  and  ground,  and  running  in  adjustable  bearings, 
by  which  all  lost  motion   is  taken  up.  except  that  necessary 
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foi-  the  lubricating  oil.  It  is  driven  by  an  endless  cotton  belt, 
held  at  the  proper  tension  by  the  Idler  seen  In  the  engraving, 
thereby  seciirinK  long  lite  to  the  belt  and  bearings.  As  the 
maehine  is  regularly  provided  witli  pumps,  pipes,  etc.,  for  wet 
grinding,  provision  has  also  been  made  for  using  water  with 
tliis  attachment  when  desired. 


INCLINED  BLISS  PRESS  WITH  DOUBLE 
DIE  ATTACHMENT. 

The  press  shown  in  the  aeconiiianying  engraving  is  built 
by  the  K.  W.  Hliss  Company,  5  Adams  Street.  Broolilyn.  It  is 
fitted  with  tools  for  blanlving,  drawing  and  wiring  sliallow 
cups  or  similar  shaped  worlc.  Double  dies  are  used.  The 
first  one  is  a  regular  combination  die,  which  cuts,  draws  and 
forms  the  blanlc.  The  press  being  In  an  inclined  position,  the 
worl<  thus  blanlved  slides  by  gravity  down  the  chute,  where 
it  Is  caught  and  supported  by  a  finger  gage,  which  holds  it  in 
l^osition  beneath  the  second  member  of  the  die,  which  wires 
the  edges  on  the  next  downward  stroke  of  the  ram.  On  this 
same  stroke,  ot  course,  another 'blanlc  is  being  cut  and  formed 


BUss  Press  arranged  for  Performing:  Tiivo  Successive  Operations 
at  Each  Stroke. 

in  the  first  die.  On  the  return  of  the  ram  to  its  upper  posi- 
tion, the  wired  blank  is  released  by  the  finger  feed,  and  drops 
into  a  receptacle  placed  to  receive  it,  after  which  the  finger 
quickly  returns  to  center  the  next  blank,  which  has  meantime 
dropped  down  from  the  first  die.  The  feed  is  operated  by  the 
cam  shown  at  the  end  of  the  crank-shaft.  The  ram  has  a 
stroke  of  two  inches,  and  is  operated  by  a  crank-shaft  made 
from  hammered,  high  carbon  steel.  It  is  fitted  with  a  cross- 
bar knock-out.  The  press,  arranged  as  shown,  weighs  5,350 
pounds. 


WILMARTH  &  MORMAN  SURFACE  GRINDER. 

The  builders  of  the  tool  shown  in  Figs.  1  to  4  call  their 
machine  a  "surface  grinder,"  but  that  title  scarcely  gives  a 
proper  Idea  of  the  range  of  operations  which  may  be  per- 
formed on  the  machine.  If  desired  by  the  purchaser,  it  may 
be  furnished  for  surface  grinding  pure  and  simple,  but  pro- 
vision Is  made  for  using  a  cutter  and  reamer  grinding  attach- 
ment, or  a  drill  grinding  attachment  when  desired,  so  that, 
when  completely  fitted  out,  the  machine  will  cover  practically 
the  whole  range  of  tool-room  work  so  far  as  concerns  the 
sharpening  ot  drills,  cutters,  reamers,  dies,  etc.  The  surface 
grinding  table  may  be  arranged  to  be  operated  entirely  by 
hand^  or  may  be  supplied  with  automatic  feed  as  desired.  If 
supplied  with  automatic  feed,  this  may  be  for  the  longitudi- 


nal   movement    only,    or    both    longitudinal    and   cross    move- 
ments may  be  automatic. 

The  spindle  is  of  crucible  steel,  ground  and  lapped  to  size, 
and  supported  close  up  to  the  wheel,  so  as  to  do  away  with 
vibration  due  to  springing  and  overhang.  The  spindle  cone 
pulley  Is  carefully  turned  both  Inside  and  out  to  secure  per- 


Pig.  1.    Front  View  of  the  Wilmarth  &  Merman  No.  2  Surface  Grinder. 

feet  balance.  The  bearings  are  of  phosphor  bronze,  with, 
liberal  dimensions,  being  8  inches  and  5  inches,  respectively, 
in  length,  and  tapering  from  2  inches  to  1%  inch  in  diam-- 
eter.  The  bearings  in  each  box  may  be  adjusted  inde- 
pendently. The  matter  of  lubrication  has  been  carefully 
looked  out  for.  The  oil  chambers  are  very  large,  and  supply 
the  bearings  with  oil  through  felt  wicks,  by  capillary  attrac- 
tion. Surplus  oil  that  may  be  run  out  to  the  front  of  the 
bearings  is  returned  to  the  oil  chambers  by  small  channels. 
The  bearings  are  carefully  protected   from  dust  and  grit. 


Pig.  2. 


Surface  Grinder  with  Automatic  Peed  Box  removed 
to  show  Mechanism. 


The  tatile  of  this  maehine  is  8  Inches  wide  and  50  Inchea 
long,  and  has  a  working  surface  of  8  inches  by  20  inches. 
This  20  inches  of  length  is  carried  by  36  Inches  length  ot 
saddle,  so  that  the  work  Is  always  well  supported.  A  gib  Is 
attached  to  the  rear  of  the  table  which  effectually  preventa 
any  tipping,  even  when  an  excessive  load  Is  placed  on  th» 
overhang  end  of  the  table  at  the  extieme  limit  of  its  tiavel,. 
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The  machine  is  designed  for  a  10-inch  diameter  wheel  for 
ordinary  surfacing  work,  and  with  a  wheel  of  this  size,  has 
a  capacity  for  work  up  to  11%  inches  high.  The  spindle  driv- 
ing cone  has  two  steps,  giving  the  proper  speeds  for  both 
7-inch  and  10-inch  wheels.     The  7-inch  wheel  is  used  for  cut- 


Fig.  3.    Cutter  Grinding  Attachment  in  Use  on  Table  of  Surface  Grinder. 
Note  DriU  Grinding  Attachment  on  Rear  of  Column. 

ter  and  reamer  grinding,  and  may  be  used  for  surfacing  as 
well,  where  circumstances  make  its  use  advisable. 

Where  the  machine  is  furnished  for  plain  hand  feed,  the 
longitudinal  movement  is  effected  by  means  of  the  hand-wheel 
at  the  left  of  the  front  of  the  knee,  and  operates  through  a 
plain  rack  and  pinion  movement.  The  cross  movement  is  by 
ball  crank  and  screw,  and  may  be  read  on  a  dial  to  a  thou- 
sandth of  an  inch.     The  vertical  adjustment  is  effected  by  a 


Fig.  4.    Centers  for  Reamer  Grinding  in  Use  on  Table  oi 
Surface  Grinder. 

vertical  screw  running  on  a  ball  thrust  bearing  and  working 
in  a  bronze  nut.  This  adjustment  may  be  easily  read  to  half 
a  thousandth  of  an  inch. 

When  automatic  feeds  are  used,  as  in  the  machine  shown, 
the  reversing  mechanism  is  contained  in  a  casing  on  the 
front  left  end  of  the  saddle,  shown  removed  in  Fig.  2.  The 
reversing  lever  may  be  placed  in  the  center  so  as  to  hold  the 
clutches  in  neutral  position  when  desired,  thus  leaving  the 
machine  free  for  plain  hand  feeding.  When  the  transverse 
feed  is  ilsed,  it  is  arranged  to  be  applied  or  released  by  a 
friction  clutch,  operated  by  the  knurled  knob  in  the  center  of 


the  table  traverse  hand-wheel.  This  feed  may  be  arranged 
to  act  in  either  direction  at  the  will  of  the  operator,  and 
may  be  varied  in  amount  to  suit  the  work  in  hand.  All  gears 
are  carefully  guarded,  to  protect  them  from  dust,  and  from 
injuring  the  operator.  The  ways  of  the  various  slides  are 
also  protected  from  grit. 

The  cutter  grinding  attachment  shown  in  use  in  Fig.  3,  is 
universal  in  its  application,  and  has  a  capacity  for  handling 
all  kinds  of  milling  cutters,  including  face  and  side  mills  up 
to  30  inches  in  diameter.  It  can  be  mounted  on  the  table  of 
the  surface  grinder  by  simply  clamping  it  in  place  with  two 
bolts,  and  can  be  manipulated  as  conveniently  and  quickly  as 
regular  cutter  grinders  made  especially  for  the  purpose.  In 
Fig.  4  this  cutter  grinding  attachment  is  shown  in  use  in 
conjunction  with  centers,  mounted  on  a  bar  ana  supporting 
a  taper  reamer  for  grinding.  The  adjustments  of  the  attach- 
ment permit  the  grinding  of  reamers  at  any  angle.  Counter- 
bores,  end  mills,  etc.,  may  be  sharpened  in  the  same  way. 

The  "New  Yankee"  drill  grinder  shown  attached  to  the  rear 
of  the  column  is  a  well-known  tool.  Its  use  on  the  same 
base  does  not  interfere  in  any  way  with  the  use  of  the  sur- 
face grinder,  as  one  operator  may  be  using  the  front  side  of 
the  machine  while  another  comes  up  and  sharpens  his  drills, 
without  either  being  in  the  slightest  degree  in  the  other's 
way. 


NEW  TYPES  OF  DRILLS  AND  CHUCKS  MADE 
BY  WHITMAN  &  BARNES. 

The  Whitman  &  Barnes  Mfg.  Co.,  of  Akron,  Ohio,  and  Chi- 
cago, 111.,  has  developed  a  line  of  drills  to  cover  the  require- 
ments of  the  heaviest  service  that  is  asked  of  these  tools  In 
metal  working.     The  first  design,  shown  with  the  chuck  for 
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Fig.  1.    The  "Economy"  Flat  Drill  and  the  Chuck  for  Holding  it. 

holding  it,  is  illustrated  in  Fig.  1.  As  may  be  seen,  this  drill, 
known  as  the  "Economy."  is  a  modified  flat  drill.  It  Is  so 
made  as  to  be  capable  of  standing  extremely  heavy  feeds  in 
th9  very  hardest  and  toughest  materials,  such  as  high  carbon 
steels,  hard  cast  iron,  armor  plate,  steel  rails,  and  steel  cast- 
ings. It  is  not  especially  adapted  to  work  where  unusual  accu- 
racy of  diameter  is  required,  nor  should  it  be  used  for  very 
deep  drilling,  it  being  best  adapted  for  holes  from  1  to  3 
inches  deep.  The  drills  are  made  of  the  very  best  grade  of 
high  speed  steel,  are  ground  to  size,  and  are  tempered  so  that 
practically  the  whole  length  can  be  used.  The  chuck  for  hold- 
ing them,  as  may  be  seen  in  Fig.  1,  is  so  arranged  that  only  as 
much  of  the  drill  as  is  necessary  needs  to  project  beyond  the 


Fig.  2.    The  "Norka"  High  Speed  Twist  Drill  and  Chuck. 

chuck.  The  back  end  of  the  drill  fits  a  plug  held  in  place  by 
a  cross  bar  secured  by  a  retaining  sleeve.  In  the  body  of  the 
chuck  are  bored  a  series  of  holes  in  which  the  cross  bar  fits. 
By  releasing  the  cross  bar,  the  plug  and  drill  may  be  moved 
out  the  required  distance,  the  adjustment  being  fixed  by  slip- 
ping the  retaining  sleeve  over  the  cross  bar  again.  The  use 
of  this  chuck   reduces  the  torsional  strain  on  the  drill  very 
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greiUly,   and  increases   Its   effldenoy,  so   it  may   be   run  at  a 
liiKluT  rate  of  speed  witliout  injury  or  breakage. 

Tlie  "Norka"  high  speed  twist  drill  and  the  chuck  used  for 
holding  it  are  shown  in  Fig.  2.  These  drills  are  made  from 
high  speed  steel,  twisted  while  hot,  so  that  the  grain  of  the 
steel  is  not  disturbed  at  all.  This  gives  them  great  strength, 
ability  to  stand  hard  and  rough  service,  and  adaptability  to 
all  kinds  of  drilling  in  any  class  of  material  in  which  drilling 
is  possible.  They  are  ground  to  size,  and  proper  clearance 
is  formed  on  the  flutes.  In  making  the  drill,  the  end  of  the 
blank  is  left  flat  and  straight.  This  forms  the  shank,  which 
flts  into  the  cluick,  so  that  there  is  no  possibility  of  the  tangs 
twisting  off,  or  of  the  drills  turning  in  the  socket.  This  flat 
end  of  the  drill  is  beaded  to  fit  grooves  in  the  jaws  of  the 
chuck,  so  that  the  drill  is  held  firmly  and  centered.  In  the 
chuck  used,  the  drill  is  centered  by  a  steel  plug,  and  is 
securely  locked  in  the  jaws  with  the  clamping  nut  shown. 
The  chuck  may  be  used  with  taper  shank  drills  by  removing 
the  jaws  and  steel  plug,  when  the  drill  will  fit  into  the  chuck 
as  in  an  ordinary  sleeve  or  socket. 


speed  in  a  total  ratio  of  about  4  to  1,  for  an  end-wise  move- 
ment of  only  about  2  inches. 

The  most  original  feature  of  this  arrangement  is  the  provi- 
sion made  for  supplying  just  enough  pressure  to  the  friction 
drive  to  transmit  the  reriuired  amount  of  power.     As  is  best 


FRICTION-DRIVEN  SENSITIVE  DRILL  PRESS 
OF  NOVEL  DESIGN. 

The  Washburn  Shops  of  the  Polytechnic  Institute  of  Wor- 
cester are  well  known  as  being  the  only  school  or  college  shops 
actively  engaged  in  the  building  of  machine  tools  for  the 
trade.  Their  drill  grinders  have  been  well  known  for  many 
years.  They  have  recently  added  to  their  line  a  new  product, 
which  we  illustrate  herewith:  it  is  a  friction-driven  sensitive 
drill  press,  presenting  novelties  of  design  and  construction 
which  make  it  of  unusual  interest  to  the  mechanic  and 
designer. 

As  may  be  seen  in  Fig.  1,  which  shows  the  single  spindle 
type,  the  tool  has  the  convenient  arrangement  in  which  the 
head   is    vertically   adjustable    through   a   considerable    range, 

and  in  which  a  circular  table, 
vertically  adjustable,  is  pro- 
vided in  addition  to  the  usual 
swinging  rectangular  table. 
This  combination  is  most  use- 
ful, in  that  it  makes  provision 
for  doing  all  sorts  and  condi- 
tions of  work. 

In  addition  to  the  adjust- 
ments mentioned,  the  rectan- 
gular work  table  may  be  swiv- 
eled  about  a  horizontal  axis 
to  present  the  work  at  any  de- 
sired angle  with  the  drill  spin- 
dle. It  is  provided  also  with 
a  short  vertical  face,  with 
cored  slots,  by  means  of  which 
the  work  may  be  clamped  to  it 
when  It  is  more  convenient  to 
present  it  to  the  drill  in  this 
way.  The  round,  vertically 
adjustable  table  may  be  re- 
moved, and  either  a  V-center 
or  a  cone  center  used  in  its 
place.  These  are  convenient 
for  drilling  cross  holes  in 
round  work,  or  for  center  drill- 
ing round  shafts. 

The  chief  novelty  of  the  ar- 
rangement, however,  lies  in 
the  design  of  the  friction 
drive  provided.  As  may  be 
seen,  the  machine  is  driven 
the  back,  carrying  a  friction 
disk  which  bears  on  the  periphery  of  a  fiber  roll  on  a 
second  horizontal  shaft  at  right  angles  to  it.  The  front  end 
of  this  shaft  carries  a  second  similar  fiber  roll,  bearing  on  the 
face  of  the  disk  on  the  vertical  spindle  of  the  machine.  By 
means  of  the  handle  shown  in  Fig.  1  at  the  side  of  the  col- 
umn, this  sliaft  and  its  two  rolls  can  be  moved  toward  the 
rear  or  toward  the  front,  thus  changing  their  positions  on  the 
faces  of  the  disks,  and   decreasing  or  Increasing  the  spindle 


Fig.  1,  Frlctlon-drlven  Sensitive 
DrUl  Press,  built  by  the  Washburn 
Shops  of  the  "Worcester  Polytechnic 
Institute. 

by    a    horizontal    shaft    at 


Figr.  2.    Top  View  of  Machine,  showing  Friction  Drive. 

seen  by  comparing  Fig.  1  and  Fig.  2,  both  of  the  friction  disks 
are  loose  on  their  shafts,  being  driven  from  them  by  cam  faces 
on  their  hubs,  corresponding  with  and  bearing  on  cam  faces  on 
collars  fast  to  the  shafts.  When  no  resistance  is  offered  by 
the  drill,  very  little  power  is  required  to  rotate  the  spindle. 
Under  these  circumstances  the  disks  are  only  lightly  in  con- 
tact with  the  rollers.  As  soon,  however,  as  the  drill  reaches 
the  work,  the  contact  between  the  friction  disks  and  their 
rolls  is  not  enough  to 
drive  the  spindle.  Un- 
der these  circumstances 
the  friction  disks  slip 
on  the  shafts,  but  this 
slippage  involves  the 
climbing  of  the  cam 
surfaces  of  the  disks 
and  their  collars  on 
each  other  in  such  a 
way  as  to  force  the 
f  r  ic  t  i  o  n  parts  into 
closer  contact.  Every 
bit  of  slip,  therefore, 
involves  an  increased 
pressure  on  the  friction 
rolls,  so  that  this  press- 
ure is  always  great 
enough  to  drive  the 
spindle,  but  is  never 
any  more  than  is 
needed. 

This  arrangement 
makes  unnecessary  the 
use  of  cones  and  quar- 
ter-turn belts,  and  per- 
mits an  Instantaneous 
change  of  speed.  The 
thrust  of  the  friction 
members  is  taken  up 
by    ball    bearings,    and 

thp  i01irnal<5  of  the  two  Fig.  3.  Multiple  spindle  Form  of  the  Ma- 
ine  journals    Ol    Uie    two    ^^^^^^  ^,,,j  t^e  Columns  Adjustable  for  Center 

horizontal     shafts     are  Distance. 

ring-oiled  from  ample  oil  reservoirs.  No  counter-shaft  is 
required.  To  stop  the  spindle,  the  speed  lever  is  thrown  to  its 
extreme  position.  While  in  this  position,  the  driven  roll  Is 
out  of  contact  with  the  driving  disk,  which  is  recessed  for 
this  purpose  to  clear  the  roll. 

The  elimination  of  this  counter-shaft  is  es|iecially  advan- 
tageous in  the  multiple  spindle  type  of  machine,  shown  in 
Fig.  3.  Note  the  ease  with  which  the  variations  of  spindle 
speeds  may  be  obtained  without  the  trouble  of  shifting  belts. 
This  design  also  presents  a  much  neater  appearance  than  is 
possible  in  designs  which  depend  on  a  quarter-turn  lielt  to 
transmit  the  power.  Each  head  of  the  multiple  spindle  type- 
is  a  unit  In  Itself,  and  the  heads  may  bo  slipped  along  the 
bed  to  any  position  required,  to  drill  to  within  a  minimun» 
center  distance,  between  adjacent  drills,  of  10  inches.  Any 
head   may   be   taken   from   the   base,   or  extra  heads  may   be 
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added,  as  the  work  requires.  The  head  is  fastened  to  the  base 
by  a  T-bolt  set  at  an  angle,  and  is  brought  down  and  for- 
ward into  position  by  the  lever  and  nut  shown  at  the  rear  ot 
the  machine. 

The  spindles  of  these  machines  have  a  feed  of  3  inches, 
;and  a  vertical  adjustment  of  7%'  inches.  The  diameter  of  the 
fsplndle  in  the  sleeve  is  %  inch.  The  single  spindle  machine 
weighs  about  250  pounds,  the  two-spindle  450  pounds,  and  the 
■  three-spindle,  650. 

This  machine  is  not  an  experiment,  having  been  thoroughly 
tested  for  several  months  by  everyday  use  in  the  Washburn 
Shops.  It  is  designed  for  sensitive  drill  work,  and  will  handle 
both  carbon  and  high  speed  steel  drills  up  to  9/16  inch  in 
•diameter,  at  their  proper  speeds  and  feeds. 


which  have  been  cut.  and  the  die  can  be  removed  directly,  by 
pulling  it  outward  without  turning  it  backward  over  the 
threads.  The  dies  can  be  instantly  reset  to  the  proper  posi- 
tion for  cutting  the  thread  on  another  pipe  ot  the  same  size 
by  simply  turning  the  cam  plate  back  to  the  original  position, 
no  clamping  of  any  kind  being  necessary. 

A  third  feature  wherein  this  die  differs  from  the  ordinary 
die-stocks  for  pipe  threading  is  in  the  adjustment  of  the  dies. 


HART'S  "BUCKEYE"  DIE-STOCK. 

The  accompanying  line-cut.  Fig.  1,  and  the  half-tones.  Figs. 
2  and  3,  illustrate  an  interesting  die-stock  for  threading  pipe, 
■manufactured  by  the  Hart  Manufacturing  Co.,  10  Wood  St., 
Cleveland,  Ohio.  The  principal  feature  of  this  die  stock  is 
that  the  chasers  which  cut  the  tapered  thread,  and  which  are 
•inserted  into  the  die  body,  are  not  as  wide  as  the  length  of  the 
■thread,  but  the  mechanism  permits  the  chasers  to  recede  from 
the  work  as  the  thread  progresses  along  the  pipe,  so  that  a  full 
Jength  thread  is  cut  on  the  pipe  by  this  means.  This  con- 
struction permits  the  use  of  chasers  with  comparatively  nar- 
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Fig.  2.    Front  View  of  the  Buckeye  Die-stock,  showing  Cam  Plate, 
A<yusting  Dog  and  Stop,  and  Cut-off  Attachment. 

A  wide  range  of  sizes  may  be  cut  with  the  same  chasers  by 
simply  loosening  a  screw  and  setting  a  stop  to  the  required 
graduation,  the  chasers  thereby  being  pulled  out  or  pushed  in, 
by  means  of  cam  grooves,  to  the  position  required  for  cutting 
the  corresponding  sizes  of  pipe. 

Instead  of  the  leader  screw  ordinarily  used  in  dies  of  this 
type,  a  so-called  leader  ring  has  been  adopted,  which,  as  will 
be  presently  explained,  feeds  the  die  inward  over  the  pipe  for 
the  first  revolution  of  the  die-stock,  thus  causing  the  chasers 
to  start  the  thread  without  any  hand  pressure  or  extra  exer- 
tion. The  same  leader  ring  is  employed  for  different  pitches. 
Theoretically,  of  course,  it  might  be  claimed  that  the  rise  of 
the  cam  surface  of  the  leader  ring,  which  causes  the  feeding- 
in  motion  of  the  die,  should  be  exactly  the  same  as  the  pitch 
of  the  thread,  so  that  a  different  leader  ring  would  be  required 
for  each  different  number  ot  threads  per  inch,  but  as  this 
leader  ring  simply  serves  the  purpose  of  starting  the  thread, 
the  slight  difference  in  rise  between  the  cam  surface  on  the 
leader  ring  and  the  pitch  of  the  thread  is  of  no  practical  con- 
sequence. 


Fig.  1.    Plan,  Section  and  End  View 

row  faces,  and  this,  in  turn,  reduces  the  amount  of  power 
necessary  for  turning  the  die-stock,  which  is  explained  mostly 
by  the  reduction  of  friction  between  the  chasers  and  the  metal 
being  cut,  which  is  considerably  less  than  the  friction  in  the 
case  of  dies  which  have  chasers  of  usual  length  of  face,  equal 
to  the  length  of  the  taper  thread  required. 

Another  of  the  principal  features  of  the  die  is  that  as  soon 
as  the  full  length  of  the  tapered  thread  has  been  cut  on  the 
pipe,  the  chasers  release  automatically,  and  as  soon  as  a  slight 
turn  by  hand  of  the  cam  which  controls  the  radial  position  ot 
the  chasers  has  been  made,  the  chasers  will  clear  the  threads 


of  Hart's  Buckeye  Pipe  Die-stock. 

A  description  of  the  design  of  the  die  will  show  how  these 
various  features  are  accomplished  by  the  mechanism  employed. 
In  Fig.  2  is  shown  a  full  set  of  chasers.  On  the  top  surface 
of  these  chasers  a  small  pin  A  will  be  noticed.  The  pin  works 
in  an  eccentric  groove  B  shown  in  the  end  view  in  Fig.  1,  this 
groove  being  cut  in  the  cam  plate  C.  Thus,  when  this  cam 
plate  is  turned,  the  cutting  edges  of  the  chasers  evidently  ai> 
proach  toward,  or  recede  from,  the  center  of  the  die.  A  handle 
D  is  provided  for  this  cam  plate,  by  means  of  which  it  can 
be  turned  by  hand.  It  will  also  be  seen  from  Fig.  1  that  the 
die  consists,   in   general,   of   a   revolving   part   or   body   E,  in 
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which  the  chasers  are  Inserted,  and  a  stationary  part  F, 
called  the  frame.  The  actual  desisn  of  this  frame  is  most 
clearly  shown  in  Fig.  3.  When  wanting  to  thread  the  pipe, 
(lie  body  E  is  first  placod  in  the  correct  position  in  relation 
ti;  the  frame  F.  by  turning  it  so  that  the  bar  //  comes  exactly 
opposite  to  the  indicating  boss  J  on  the  frame.  The  body  E 
is  also  inilled  forward  out  of  Ihe  frame  F  as  far  as  possible. 
The  dos;  K  is  now   placed,  and  tightened  to  the  cam  plate  C, 


Pig.  3. 


Side  View  of  Pipe  Die-stock,  showing  Frame.  Leader  Ring  and 
Graduations  on  Side  of  Cam  Plate. 


In  such  a  position  that  the  indicating  mark  on  the  dog  coin- 
cides with  that  graduation  on  the  cam  plate  which  corresponds 
to  the  size  of  the  pipe  to  be  threaded.  This  is  most  clearly 
shown  in  Fig.  3.  After  having  clamped  the  dog  K  as  men- 
tioned, the  cam  plate  C  is  turned  by  means  of  handle  D  until 
the  face  of  the  dog  E  touches  the  side  of  the  stop  L.  The 
chasers  are  now  in  the  proper  position  to  start  cutting  the 
size  of  pipe  for  which  the  dog  E  has  been  set.  The  die  is  placed 
on  the  pipe,  the  bar  H  being  over  the  center  of  the  pipe,  and 
the  pipe  Is  permitted  to  enter  into  the  die  as  far  as  possible, 
after  w^hich  the  binding  screw  G  is  clamped,  thereby  holding 
the  frame  F  of  the  die  firmly  to  the  pipe.        • 

The  die  body  E,  with  the  chasers, 
is  now  turned,  as  in  ordinary  thread- 
ing. During  the  first  turn  the  pin 
.¥,  which  is  stationary,  feeds  the 
body  E  Inward  by  acting  against  the 
cam  surface  of  the  leader  ring  N. 
which  is  held  to  body  E  by  three 
set-screws.  As  soon  as  the  die  has 
been  turned  once,  the  chasers  them- 
selves have  gripped  the  pipe  enough 
to  feed  the  die  forward.  As  this  for- 
ward motion  proceeds,  the  body  E 
progresses  closer  toward  the  frame 
F.  and  the  bar  H,  which  is  held  at 
one  end  in  a  groove  in  the  frame  F. 
is  pushed  forward  out  through  the 
body  E,  the  distance  between  the 
stop  L  and  the  face  of  the  cam  C,  of 
course,  then  becoming  greater.  The 
face  of  the  stop  L  and  also  of  the 
dog  E,  where  they  bear  against  each 
other,  is  formed  according  to  such 
a     curve     that     the     plate     C     will 

move   slightly   in   a    clock-wise    direction    as   the    stoij    moves 
outward,     and     by     this     motion   ■  the     chasers     are     with- 
drawn   the    proper   amount    from    the    center    of    the    die    to 
form   the  correct   taper  of  the  thread.     The   pressure  of  the 
threading  operation  en  the  chasers  is  utilized  for  effecting  the 
turning  of  the  cam   plate,   so  that  the   dog  E  always   bears 
against  the  stoi)  L.     As  soon  as  the  thread  is  fully  completed, 
1  the  stop  L  slides  completely  by  the  dog  E,  thereby  leaving  it 
free  to  move  any  amount  in  a  direction  toward  the  right.   The 
I  cam  plate  is  then  turned  by  the  handle  D  a  sufficient  amount 
I  to  the  right  to  release  the  chasers  completely  from  Ihe  thread, 
and  the  die  Is  removed  lioni  the  work  )iy  simply  pulling  it  out- 


ward, there  being  no  need  of  turning  the  die  backward.  In 
fact,  it  should  not  be  attempted  to  turn  the  tool  backward 
over  the  threads,  as  that  might  result  in  injury  to  the  threads. 

It  will  be  noticed  that  a  iilunger  O  Is  located  against  one 
side  of  the  leader  ring  N.  This  iilunger  simply  serves  the  pur- 
pose of  locating  the  leader  ring  N  against  the  pin  M,  at  the 
beginning  of  the  cut.  When  the  body  E  has  almost  completed 
one  revolution,  the  plunger  O  mounts  on  an  Incline,  on  the 
rear  edge  of  the  leader  ring  N,  and  disengages  this  edge, 
thereby  permitting  the  body  E,  with  the  leader  ring,  to  pro- 
gress independently  of  the  frame  F  which  holds  the  bracket 
in  which  the  pins  0  and  M  are  mounted.  It  will  also  be  noted 
by  examining  the  plan  view  of  the  die  In  Fig.  1  that,  at  the 
beginning  of  the  cut,  when  the  pin  M  Is  placed  in  relation  to 
the  leader  ring  N  as  shown,  it  is  possible  to  turn  the  body  E 
only  in  the  right  direction  for  the  thread  to  be  cut,  the  pin  M 
hearing  against  a  shoulder  on  the  leader  ring  in  the  other 
direction,  thus  preventing  turning  the  die-stock  the  wrong 
"^ay. 

When  left-hand  threads  are  cut,  the  plungtr  block  P  may 
simply  be  removed  and  the  operation  of  threading  proceeds  in 
the  same  way  as  when  cutting  right-hand  threads,  excepting 
that  hand  pressure  is  required  to  force  the  chasers  to  grip 
the  pipe.  A  left-hand  leader  ring  N.  however,  is  supplied  with 
these  dies  if  required. 

Sti-aight  threads  may  be  cut  by  not  clamping  the  binding 
screw  G,  thus  permitting  the  frame  F  to  revolve  freely  on  the 
pipe,  together  with  the  body  E. 

The  die-stock  is  also  equipped  with  a  cutting-off  attachment, 
as  shown  at  R,  Fig.  2.  The  cutting-off  tool  in  this  attachment 
is  fed  inward  by  the  knob  S,  while  the  die-stock  is  turned 
around  in  the  same  way  as  when  cutting  threads.  Back 
rests  shaped  in  the  same  way  as  the  chasers,  but  having  blank 
end  surfaces,  support  the  die  on  the  pipe  during  the  cutting-off 
operation. 

THE  POTTER  &  JOHNSTON  LONG  TRAVEL 

CHUCKING  MACHINE. 

The  use  of  cams  in  one  form  or  another  has  been  found  to 

be  the  most  practical  method  of  controlling  the  movements 

of  automatic  turret  machines  of  all  kinds.     There  is  no  limit 

to   the   complexity    of   motion   it   is    possible    to   obtain    from 


Fig.  1.     Potter  &  Johnston  Chucking  Machine,  with  "Long  Travel"  Mechanism,  allowing  the  Use  of 

Long  Pilots,  Boring-bars,  etc. 

them.  The  working  parts  may  be  advanced,  stoijped,  with- 
drawn, and  advanced  again  at  any  rate  of  speed  and  for  any 
length  of  travel  desired.  Effecting  these  same  movements  by 
the  use  of  the  rack  and  pinion,  or  a  screw  and  nut,  operated 
by  gearing  and  controlled  by  clutches,  would  be  a  matter 
requiring  mechanism  so  complicated  as  to  be  impracticable. 

There  is  one  difficulty,  however,  with  the  use  of  cams  for 
large  machines,  which  is  well  shown  in  the  case  of  the  auto- 
matic chucking  machine  built  by  Potter  &  .lohiiston. 
I'awtucket,  R.  I,  This  difhculty  is  the  great  size  of 
the  cam  required  for  movements  on  large  machines.  As 
may  be  seen  by   referring  to  l^ig.  1   in  the  article  describing 
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the  operation  of  this  machine  (a  few  pages  back  in  this  same 
issue  of  Machinery),  the  turret  cam  drum  is  made  of  as 
large  diameter  as  is  possible,  filling  practically  the  whole 
space  available  between  the  turret  slide  and  the  floor.  For 
the  range  of  work  for  which  the  machine  is  intended,  this 
gives  sufficiently  easy  rises  for  the  cam,  and  operates  the 
mechanism  very  satisfactorily. 

When  it  comes,  however,  to  controlling  the  movements  for 
operations   requiring   very    long   travel,   the   diameter   of    the 


Fig.  2.    Geared  Connections  for  Eflfecting  aU  the  Idle  Movements 
at  Constant  Speed. 

drum  would  have  to  be  so  greatly  increased  to  allow  the  use 
of  the  same  easy  rises  for  the  cams,  that  it  would  be  entirely 
impossible  to  incorporate  it  in  the  machine.  This  difficulty 
Is  especially  met  with  in  providing  for  the  necessary  move- 
ments for  handling  tools  carrying  pilot  bars,  which  bear  in  a 
bushing  in  the  nose  of  the  spindle  and  are  used  to  steady  the 
tools  under  the  pressure  of  the  cut.  These  long  bars  require 
that  the  turret  slide  be  moved  back 
a  long  distance  to  enable  them  to 
clear  the  work  for  indexing.  They 
then  have  to  be  brought  up  for  a 
considerable  distance  again  before 
the  tools  are  ready  to  cut.  This  long 
travel  it  is  impossible  to  effect  by 
cams,  as  we  have  shown.  The  diffi- 
culty has,  however,  been  overcome 
in  another  way  by  the  builders,  and 
they  have  succeeded  in  building  a 
combination  of  rack  and  pinion,  and 
cam  operated  mechanism  which 
gives  the  flexibility  of  the  cam  mech- 
anism, and  the  long  travel  of  the  rack 
and  pinion  device,  without  requiring 
the  cam  drum  to  be  increased  in  di- 
ameter, or  involving  the  complexity 
usually  attendant  on  the  use  of  the 
rack  and  pinion.  The  machine,  as  a 
whole,  will  not  be  described,  the 
readers  being  referred  to  the  article 
previously  mentioned  for  a  more 
complete  treatment;  only  the  differ- 
ence between  the  "long  travel"  and  the  standard  types  of 
machine  will  be  touched  on. 

The  turret  slide  is  under  the  influence  of  the  cams  for 
the  feeding  movements,  and  for  returning  the  turret  slide 
again  to  the  point  where  the  feeding  movement  commences. 
When  it  has  been  returned  to  this  point,  however,  a  clutch 
is  automatically  thrown  in  which  starts  the  rotation  of  a 
pinion  geared  with  the  rack  cpnnected  with  the  turret  slide, 
so  that  the  latter  is  rapidly  drawn  backward  as  far  as  may  be 
required  for  clearing  the  work  with  pilot  bars,  such 
as  those  shown  in  place  in  Figs.  1  and  3.  Here  the 
turret  slide  stops,  the  indexing  mechanism  is  thrown  into 
action  and  the  turret  is  revolved.  When  this  has  been  accom- 
plished the  pinion  is  again  rotated,  but  in  the  opposite  direc- 
tion, and  by  its  action  on  the  rack  the  tur'^et  slide  is  moved 


forward  until  the  cam  roll  is  again  in  position  to  be  actedi 
on  by  the  cams  for  feeding. 

This  is  repeated  for  each  operation  of  the  turret,  the- 
front  portion  of  the  travel  of  the  slide  being  taken  care- 
of  by  cams,  while  the  backward  end  of  the  movement 
is  effected  by  the  rack  and  pinion  controlled  by  clutches- 
and  reversing  movements.  These  two  mechanisms  are 
made  so  dependent  on  each  other  that  they  work  together 
automatically  without  requiring  any  attention  or  adjustment 
on  the  part  of  the  operator  at  any  time,  their  relations  being 
permanently  fixed  in  the  design  of  the  machine.  The  long 
travel  mechanism  may,  however,  be  thrown  out  of  use  by 
shifting  to  the  proper  position,  a  lever  shown  at  the  back 
of  the  machine  in  Fig.  3.  The  long  travel  mechanism  is  oper- 
ated by  the  same  shaft  that  controls  the  indexing.  There  is 
no  limit  to  the  length  of  bed  which  may  be  used  with  thi& 
device.  It  may  be  extended  as  far  as  necessary  to  clear  the 
longest  tools  that  the  machine  may  ever  be  called  on  to  use. 

Another  important  change  has  been  made  in  the  design  of 
this  machine,  as  compared  with  the  previous  standard  type- 
of  automatic  chucking  machine.  In  this  machine  the  fast 
movement  of  the  cam  shaft  has  been  arranged  (as  may  be  seen 
in  Fig.  2,  which  shows  the  rear  view  of  the  tool  with  the 
guards  removed)  to  be  driven  by  the  constant  speed  pulley, 
while  the  slow  or  fast  feed  movement  is  connected  directly 
with  the  spindle,  as  before,  so  that  the  feed  in  turns  per 
minute  remains  constant  for  a  given  combination  of  gearing, 
whatever  the  spindle  speed.  But  by  this  arrangement  the  fast 
movements  take  place  always  at  the  highest  practicable  speed, 
whatever  the  spindle  speeds  may  be.  The  same  is  true,  of 
course,  of  the  indexing  and  long  travel  movements,  which  are 
also  connected  with  the  constant  speed  pulley. 

In  Fig.  2,  JS  is  a  loose  double  gear  connected  to  the  driving 
pulley,  and  running  at  constant  speed,  driving  the  gear  C. 
When  clutch  D  is  thrown  in  by  the  action  of  the  star-wheel 
which  controls  the  feed  mechanism,  a  fixed  constant  speed 
is  transmitted  to  the  drum  operating  gearing,  which  is  thus 
moved   rapidly,    running   ahead   of   the   slow    feeding   motion. 


Pig.  3.    Rear  View  of  the  "Long  Travel"  Automatic  Chucking  Machine. 


This  slow  feeding  motion  again  becomes  operative  as  soon 
as  clutch  D  is  thrown  out.  As  in  the  older  style  of  machine, 
the  feeding  movement  is  driven  by  a  belt  running  from  the 
pulley  at  the  rear  end  of  the  spindle  to  the  feed  pulley  at  the 
base  of  the  machine. 

A  number  of  improvements  have  been  made  in  the  general 
design  as  well.  The  ways  and  slides  have  been  made  very 
wide  and  substantial  throughout,  and  the  turret  and  its  sup- 
porting base  have  been  enlarged.  While  the  same  principle 
has  been  maintained  in  the  turret  revolving  mechanism 
of  this  machine,  as  in  the  standard  design,  a  change  has 
been  made  in  the  method  of  operation,  "niien  this  slide 
reaches  its  extreme  backward  position,  it  stops  for  a  few 
seconds  while  the  turret  revolves,  so  that  all  of  the  distance 
possible  between  the  chuck  and  the  end  of  the  bar  is  gained. 
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None  of  (he  slide  movements  take  place  wlille  the  rotatliiK  Is 
In  action.  The  airangonient  Is  such  that  with  even  heavy 
tools  like  those  shown  In  Figs.  1  and  3  woiUImk  on  large 
diameters,  the  turret  revolves  very  gently  au'l  conies  to  its 
position  without  any  shock  or  Jar. 

The  tool  equipments  shown  In  Figs,  1  and  3  are  interesting, 
;uid  may  be  studied  in  connection  with  the  article  on  the  set- 
ling  up  and  operation  of  the  machine.  In  Fig.  1,  long  boring 
bars  with  pilots  entering  the  supporting  bushing  in  the  chuck, 
are  used  in  combination  with  standard  turning  tools,  bolted 
to  the  faces  of  the  turret.  In  Fig.  ;!  one  of  the  faces  is  pro- 
vided with  this  coml)ination  of  boring-bar  and  standard  fac- 
ing tool.  The  other  two  faces  have  boring-bars  mounted  on 
supplementary  cross  slides  bolted  to  the  table  and  actuated 
by  the  main  cross  slide.    These  are  used  for  recessing,  etc. 

The  advantages  of  this  long  travel  mechanism  will  be  easily 
tinderstood.  Without  complicating  at  all  the  setting  up  of  the 
machine  (which  is  in  itself  a  sinii)le  matter),  it  permits 
the  use  of  tools  provided  with  long  pilot  l)ars  which,  by 
the  support  they  give  to  the  cutting  tools,  allow  heavier 
chips  to  be  taken  and  produce  work  of  very  much  greater 
accuracy.  It  will  thus  be  seen  that  the  arrangement  Is  an 
imioitanl  improvement  of  an  already  useful  machine. 


HAHN  FLEXIBLE  SHAFT, 

The  flexible  shaft  shown  herewith  is  made  by  William  Hahn, 
i;20  Washington  St.,  Chicago,  111.  In  the  sample  illustrated, 
the  shaft  is  covered  with  a  thick  braided  cover  and  provided 
with  end  couplings  of  the  kind  generally  used  for  dental  work. 
It   is   made   in    larger   sizes,    however,   for    operating   grinding 


Hahn  Flexible  Shaft  made  of  Coiled  Piano  Wire. 

wheels,  portable  drills  and  other  such  tools  where  flexibility 
of  drive  is  an  ini|;ortant  factor  in  the  usefulness  of  the  device. 
This  shaft  is  buiit  uj)  of  multiple  coiled  springs,  both  right- 
hand  and  left-hand,  so  that  it  may  be  run  in  either  direction. 
These  coils  are  formed  of  piano  wire,  and  the  device  is  thus 
as  strong  and  durable  as  it  is  possible  to  make  it. 


ATTACHMENTS   TO    THE    HAMILTON    LATHES 
FOR  TAPER  TURNING  AND  RELIEVING. 

Two  new  attachments  of  unusual  interest  have  been  re- 
cently designed  by  the  Hamilton  Macliine  Tool  Co.,  of  Ham- 
ilton, O.,  for  its  line  of  Hamilton  la(hes.  The  first  one, 
shown  in  Fig.  1,  Is  a  taper  turning  attachment.  This  at- 
tachment Is  fastened  to  the  carriage,  and  Is  always  in  posi- 
tion to  use,  the  design  being  such  that  It  can  be  added  to  a 
lathe  which  has  been  properly  drilled  and  tapped  to  receive 
It,  whenever  the  owner  desires  to  purchase  the  device.  As 
may  be  seen,  the  carriage  has  fastened  to  It  a  bracket,  pro- 


vided with  a  slide,  which  la  connected  by  a  rod  with  a  damp- 
ing bracket,  which  latter  may  be  fastened  to  the  bed  at  any 
desired  point.  This  slide  carries  a  swiveling  guide  bar,  which 
is  adjusted  to  the  degree  of  taper  wanted  by  the  adjusting 
screw  shown,  suitable  graduations  being  furnished  to  faclll- 
late  the  setting.  This  swivel  slide  bar  carries,  on  dove-tailed 
ways,  a  sliding  shoe,  which  Is  pivoted  to  a  connecting  bar, 
in  which  is  journaled  the  rear  end  of  the  cross  feed  screw. 
The  attachment  is  never  disengaged.    To  change  from  straight 


Fig.  1.    Taper  Attachment  for  Hamilton  Lathes. 

to  taper  work  it  is  only  necessary  to  tighten  the  l)olt  in  the 
clamping  bracket  and  set  the  guide  bar  to  the  desired  taper, 
as  shown  by  the  graduated  scale.  To  disconnect  the  taper 
attachment,  the  bolt  in  the  c:amping  bracket  is  loosened. 
The  tool-post  wrench  fits  all  the  bolts  used  for  adjusting  the 
taper  attachment. 

The  relieving  attachment  shown  in  Fig.  2  is  used  for  back- 
ing off  the  teeth  of  milling  cutters,  taps,  hobs,  and  similar 
tools.  If  Is  remarkably  flexible  in  its  applications,  it  being 
possible  to  use  the  attachments  with  the  screw-cutting  mech- 
anism and  the  taper  attachment,  the  relieving  action  tak- 
ing place  at  any  angle.  This  last  feature,  which  is  pat- 
ented, is  accomplished  by  having  the  reciprocating  action 
necessary  for  the  backing  off,  act  through  the  center  of  the 
compound  rest,  so  that  It  is  effective  at  any  angle  through  a 
full  circle,  not  being  limited  by  universal  joints,  etc.,  which 
are  effective  only  through  a  limited  angle.  This  makes  the 
device  universal  in  relieving  formed  end  mills,  counter-bores, 
etc.,  where  the  tool  has  to  work  at  right  angles  to  the  cross 
slide  movement. 

The  construction  is  quite  simple,  the  cam  being  mounted 
on  the  carriage  or  compound   rest,  while  the  driving  gearing. 


Pig.  2. 


Rellovinfir  Attachment  for  Hamilton  Lathes,  which  works 
at  any  Angle. 


shaft,  etc.  Is  attached  to  the  back  of  the  bid.  The  driving 
change  gears  are  placed  on  an  adjustable  bracket,  which  can 
be  quickly  removed  when  it  is  desired  to  leave  the  lathe 
free  for  regular  work.  The  relieving  cam  Is  driven  from  the 
large  hack  gear,  which  Is  the  most  suitable  arrangement  for 
such  work,  as  It  Is  thus  possible  to  speed  the  relieving  cam 
up  at  the  proper  rate  In  relation  to  the  work,  without  strain- 
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ing  any  part  of  the  mechanism.  The  back  gears  are,  of  course, 
naturally  used  in  giving  the  slow  movement  required  for 
relieving  operations. 

This  attachment  is  furnished  by  the  builders  only  for  their 
16-inch  lathe,  this  being  the  size  best  adapted  to  general  tool- 
room use.  Change  gears  are  provided  for  relieving  cutters 
having  from  2  to  24  teeth.  Cams  are  regularly  furnished, 
giving  clearance  of  1/32,  1/16  and  3/32  inch,  respectively.  Two 
styles  of  the  device  are  furnished,  in  one  of  which  provision  is 
made  only  for  the  usual  relieving  movement  at  right  angles 
to  the  axis  of  the  lathe.  The  universal  relieving  attachment 
is  the  same  as  the  plain,  with  the  addition  of  the  necessary 
parts  to  provide  for  relieving  at  any  angle  at  which  the  com- 
pound rest  may  be  set.  These  attachments  must  be  ordered 
at  the  same  time  as  the  )athe  they  are  used  on,  as  a  special 
carriage  and  tool  rest  has  to  be  used. 


IMPROVED  SAXON  RING  GRINDER. 
The  accompanying  half-tone  illustrates  a  new  ring  grinder, 
which  has  been  brought  out  by  the  Saxon  Machine  Co.,  Holy- 
oke.  Mass.     The  design  of  this  grinder  is  very  simple,  and  it 


Improved  Ring  Gnnding  Machine  made  by  the  Saxon  Machine  Co. 

can  be  operated  easily  by  inexperienced  help.  Care  has  been 
taken  to  place  all  handles  and  dogs  for  adjusting  the  grinder, 
on  the  side  nearest  to  the  operator.  The  machine  is  driven 
directly  from  the  main  line,  a  special  counter-shaft  not  being 
necessary.  An  important  feature  in  the  ma- 
chine is  its  weight  and  stiffness,  special  at- 
tention having  been  paid  to  the  matter  of 
rigidity,  when  designing  this  machine. 

The  work-holding  chuck  is  attached  to  a 
vertical  spindle,  driven  from  the  lower  gear 
box.  This  gear  box  gives  8  different  speeds 
for  work  of  varying  diameters.  A  magnetic 
chuck  is  regularly  fitted  to  each  machine,  as 
this  affords  the  quickest  way  of  fastening  the 
work  for  grinding  and  eliminates  the  lia- 
bility of  springing  the  work,  which  is  always 
present  in  greater  or  less  degree  when  the 
work  is  clamped  by  mechanical  means.  The 
magnetic  chucks  are  furnished  in  three  dif- 
ferent sizes,  having  S%,  10%,  and  12% 
inches  diameter.  A  direct  current  of  either 
110  or  220  volts  may  be  employed  for  sup- 
plying electricity  to  the  chuck,  and  connec- 
tion can  be  made  directly  to  a  lamp  socket. 
In  cases  where  direct  current  is  not  avail- 
able,  the   makers  of   the   grinder   furnish   a 


is  furnished  for  brass,  copper,  hard  rubber  and  other  ma- 
terials, which  cannot  be  held  by  magnetism,  or  for  use  in 
cases  when  the  magnetic  chuck  is  not  wanted.  This  plain 
chuck  is  furnished  with  three  or  four  jaws  as  required. 

The  wheel-carrying  head  may  be  adjusted  in  such  a  man- 
ner that  the  work  may  be  ground  thicker  or  thinner  at 
the  center  than  at  the  circumference.  The  necessity  for  such 
adjustment,  as  is  well  known,  is  present  when  it  is  required 
to  grind  slitting  saws  and  plain  cutters,  having  no  teeth  on 
the  sides,  but  intended  for  cutting  slots  or  grooves  in  the 
work.  This  head  is  provided  with  three  speeds.  The  feed 
is  automatic,  but  can  be  operated  by  hand  when  necessary. 
The  spindle  carrying  the  grinding  wheel  is  proviaed  with 
adjustable  bushing  bearings,  thoroughly  protected  by  caps 
from  dust.  The  use  of  bearings  of  this  kind  permits  the  best 
means  for  taking  up  the  wear.  The  height  of  the  center  of 
the  spindle  from  the  floor  line  is  46  inches.  The  greatest  dis- 
tance from  the  center  of  the  wheel  to  the  chuck  is  12  inches, 
and  the  size  of  the  grinding  wheel  is  8  inches  diameter  by  % 
inch  width  of  face.  The  speed  of  the  driving  shaft  is  450 
R.  P.  M.  The  floor  space  required  for  the  machine  is  26  x  45 
inches,  and  the  net  weight  about  1,300  pounds. 


ANDREW  IMPROVED  MULTIPLE  DRILLING 
MACHINE. 

In  the  November,  1907,  issue  of  Machinery,  a  multiple  drill- 
ing machine  intended  for  heavy  duty,  built  by  M.  L.  Andrew 
&  Co..  2852-2854  Spring  Grove  Avenue,  Cincinnati,  Ohio,  was 
described  and  illustrated.  The  accompanying  half-tone  shows 
an  important  improvement  introduced  on  these  machines  for 
the  purpose  of  rapid  and  accurate  adjustment  of  the  position 
of  the  spindles  along  the  cross  rail.  This  adjustment  is  ac- 
complished by  turning  the  hand-wheel  at  the  right-hand  side 
of  the  machine,  from  which  the  long  adjusting  screw  receives 
its  motion.  Each  of  the  spindle-carrying  heads  is  provided 
with  independent  means  for  connecting  them  with  this  screw, 
they  being  engaged  and  disengaged  by  suitable  handles.  A 
slotted  bar  runs  in  front  of  the  machine,  as  shown,  and  the 
various  heads,  when  adjusted,  are  clamped  to  this  bar  by 
knurled  nuts.  Two  men  are,  of  course,  necessary  to  carry  out 
the  adjustment,  one  turning  the  hand-wheel  and  with  it  the 
adjusting  screw,  while  the  other  operates  the  handles,  engag- 
ing and  disengaging  each  head  with  the  screw  until  the  proper 
position  for  each  spindle  has  been  obtained.  This  feature  is 
distinctly  new,  and  will  prove  a  great  convenience  in  adjusting 
the  spindles. 

As  in  the  previous  machines  of  this  line,  the  feed  move- 
ment is  effected  by  raising  and  lowering  the  table.  Feed 
screws  are  provided  at  each  end  of  the  table,  engaging  half 
nuts  which  can  be  thrown  in  or  out  of  mesh  at  any  time  by 


Andrew  20-spindle  Multiple  Drilling  Machine,  with  Improved  Method  of  Adjusting  the  Spindle. 


small  generator 
which  can  be  placed  in  any  convenient  place  around  the  shop, 
and  wires  brought  to  the  grinder.  The  amount  of  current  re- 
quired b.v  the  chuck  when  in  operation  is  no  more  than  that 
required   by  an   ordinary   Incandescent  lamp.     A  plain  chuck 


a  lever  conveniently  located  for  the  operator.  The  table, 
being  counterbalanced  with  adjustable  weights,  may  be  easily 
raised  or  lowered  by  operating  the  pilot  wheel  at  the  front. 
Each  spindle  has  an  independent  vertical  adjustment  of  4 
inches,  to  make  allowance  for  the  various  thicknesses  of  work 
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and  various  lengths  of  drills.  The  spindle  driving  gears  are 
iimdo  of  high  carbon  steel,  accurately  cut  so  as  to  be  nearly 
noiseless  in  operation.  The  main  driving  gears  are  driven 
li.v  rawhide  pinions,  keyed  to  the  cone  pulleys.  The  table 
lias  sullioient  feed  and  the  drive  is  sufficiently  powerful  to 
ilriii  twenty  %-inch  holes  in  steel,  8  inches  deep,  at  one  time. 
Larger  or  smaller  niacliines  of  this  description  can  he  fur- 
nished, according  to  the  capacity  required. 


CHICAGO  BORING  TOOL  HOLDER. 

The  Krieger  Tool  &  Mfg.  Co..  of  Grand  Ilapids,  Wis.  (main 
offlce  479  North  Park  St.,  Chicago),  is  making  the  boring  tool 
holder  shown  in  Pigs.  1  and  2.  As  may  be  seen,  this  holder 
is  adapted  to  a  wide  range  of  sizes  of  boring  tool  shanks, 
owing  to  the  peculiar  construction  of  the  clamp,  which  is  made 


Pig.  1.    Chicago  Boring  Tool  Holder  with  Boring-bar  in  Place. 

with  a  large  V  on  one  side  for  tools  such  as  shown  in  Fig.  1, 
and  a  smaller  V  on  the  other,  so  that  it  will  hold  very  small 
diameters  when  reversed,  as  shown  in  Fig.  2.  The  full  range 
of  diameters  is  for  shanks  from  %  up  to  %  inch,  no  bloclc- 
ing  being  required. 

In  Fig.  1  a  boring-bar  is  used  with  an  inserted  tool.  Boring 
tools  of  different  sizes,  such  as  shown  in  use  in  Fig.  2.  will 
also  be  provided  as  a  part  of  the  outfit.  The  head  can  be 
swiveled  about  a  pivot  on  the  shank,  so  as  to  bring  the  tool 


Pig.  2.     Holder  in  Use  with  Forged  Boring  Too*  of  Small  Diameter. 

to  the  desired  height  to  center  with  the  axis  of  the  lathe.  The 
boring  tools,  and  blades  for  the  boring-bar,  can  be  furnished  in 
high  speed  steel  or  carbon.  The  steel  holding  parts  are  drop 
forged  and  case-hardened.  The  tool  may  be  used  for  holding 
inside  and  outside  test  indicators,  as  well  as  for  boring. 


IMPROVED  MELVIN  ADJUSTABLE 
BORING  HEAD. 
We  have  previously  described  the  boring  heads  made  by 
Melvin  &  Hamaker,  of  Meadville,  Pa.  (see  New  Machinery 
and  Tools  in  the  November,  1907,  issue  of  Maciiineby). 
The  boring  head  shown  in  the  cut,  made  by  the  same 
builders,  is  of  larger  size  than  the  one  pi'oviously  shown, 
and  includes  some  new  improvements  in  design.  The  front 
collar  or  clamping  ring  is  provided  with  graduations,  which 
enable  the  operator  to  get  the  rr quired  changes  without  meas- 
urement. An  intermediate  is  provided,  having  rubber  rings, 
which  maintain  the  pressure  on  the  cutters  even  when  the 
front  collar  Is  loosened.  This  serves  two  purposes:  First,  It 
prevents  the  cutters  from  falling  out,  or  loosening  so  as  to 
allow   chips    to   accumulate    between    the    cutters    and    their 


seats;  and  second.  It  allows  the  operator  to  make  adjustments 
without  the  liability  of  disturbing  the  seating  of  the  cutters 
in  the  grooves  which  bold  them.  The  blades,  as  was  explained 
ill  the  iirevious  description,  are  formed  from  steel  having 
an   eqiiilateial    triangular   .section,   and   are  seated   in  grooves 


Atyustable  Shell  Type  Boring  Head,  made  by  Melvin  & 
Hamaker. 

of  corresponding  shape  in  the  body  of  the  tool,  which  present 
them  to  the  work  at  the  required  cutting  angle.  When  one 
cutting  edge  is  dull,  the  blade  may  be  turned  in  its  seat, 
presenting  a  new  one.  By  doing  this,  six  new  cutting  edges 
may  be  obtained  in  succession.  When  the  point  of  the  tool 
is  rounded  to  give  a  smooth  finishing  cut,  four  cutting  edges 
are  provided  for. 

These  shell  type  heads  are  made  in  all  sizes,  from  5  inches 
to  18  inches  in  diameter.  They  have  an  adjustment  of  from 
%  to  1  inch  in  diameter,  depending  on  the  size,  this  adjust- 
ment not  being  provided  for  on  sizes  less  than  six  inches. 


COPFIELD  WATER  MOTOR. 

The  engraving  shown  herewith  illustrates  a  water  motor 
of  the  positive  piston  type,  invented  by  Mr.  P.  T.  Coflaeld,  of 
Dayton,  Ohio,  and  sold  by  the  Patterson  Tool  and  Supply  Co. 
of  the  same  city.  This  differs  from  the  ordinary  water  motor 
in  the  fact  that  the  direct  pressure  of  the  fluid  is  utilized 
on  a  steel  piston,  instead  of  employing  the  kinetic  energy  of 
the  fluid,  impinging  against  the  floats  of  a  rotating  wheel. 
Numerous  advantages  result  from  this  arrangement.  It  is 
stated  that  higher  power  is  developed  than  with  jet  motors 
with  the  same  water 
consumption.  The 
device  may  be  oper- 
ated at  slow  speed 
or  at  high,  often 
making  reduction 
gearing  or  counter- 
shaft unnecessary. 
Another  inijiortant 
feature  is  the  fact 
that  the  exhaust  of 
the  water  from  the 
motor  does  not  have 
to  be  so  arranged  as 
to  preclude  the  possi- 
bility of  back  pressure.  On  the  contrary,  the  exhaust  can  be 
piped  away  for  any  desired  distance,  and  used  for  any  purpose 
desired,  the  back  inessure  merely  serving  to  reduce  somewhat 
the  power  instead  of  entirely  stopping  the  action  of  the  de- 
vice as  in  the  case  of  the  jet  machine. 

The  motor  is  simple  in  construction,  having  only  two  valves 
and  a  piston.  These  parts  are  leather-packed  in  such  a  man- 
ner that  leakage  is  reduced  to  a  minimum.  The  machine 
shown,  running  at  a  speed  of  100  revolutions  per  minute,  devel- 
oped  1/10  of  a  horse-power,  with  a  consumjitlon  of  water  of 
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1 1/3  gallon  per  minute — at  what  pressure  the  report  does 
not  state.  An  efficiency  of  100  per  cent  would  require  a  pres- 
sure of  about  110  pounds  per  square  inch,  under  the  con- 
ditions given. 


STERLING  COMBINATION  WET  AND  DRY 
GRINDER. 

The  grinder  shown  in  the  accompanying  engraving  has  been 
designed  by  its  builder,  the  Sterling  Emery  Wheel  Mfg.  Co., 
Tiffin.  Ohio,  to  combine  the  advantages  of  the  wet  tool 
grinder  and  the  grinder  for  general  purposes  in  one  machine, 
thus  economizing  floor  space.  The  water  bowl  and  hood  are 
detachable.     The  tool  grinding   section  has  no  pump,   but  is 


sterling  Combination  Wet  and  Dry  Grinder. 

equipped  with  a  revolving  disk  which  throws  a  supply  of 
water  on  the  wheel  when  running.  The  tool  grinding  wheel 
is  24  inches  in  diameter  by  3  Inches  wide;  the  dry  wheel  is 
of  the  same  diameter,  but  4  inches  wide. 

The  weight  of  the  machine,  with  the  counter-shaft,  is  1,800 
pounds. 

WELLS  BENCH  CENTERS. 

The  engraving  we  show  herewith  illustrates  a  new  bench 
center  built  by  the  F.  E.  Wells  &  Son  Co..  of  Greenfield,  Jlass. 
These  bench  centers  are  strong  and  inexpensive,  and  in  many 
cases  they  take  the  place  of  the  lathe  in  testing  work  to  see 
if  i!  runs  true  on  the  center.  The  tail-center  is  pressed  out- 
ward by  a  colled  spring,  so  that  it  holds  the  woik  securely. 


The  work  spindle,  which  is 
given  a  longitudinal  move- 
ment in  the  operation  of  the 
machine,  is  driven  from  a 
drum  on  the  overhead  coun- 
ter-shaft, which  is  supported 
from  the  motor  bracket,  and 
belted  to  the  outer  end  of 
the  armature  shaft,  as  may 
be  clearly  seen  from  the  en- 
graving. An  Idler,  which  does 
not  show  in  the  cut,  is  pro- 
vided, by  means  of  which  the 
work  driving  belt  tension  is 
kept  the  same,  regardless  of 
the  adjustment  of  the  cross 
slide  on  which  the  work  belt 
is   mounted. 

The  motor  is  so  placed  that 
the  table  can  be  swung  to 
present  the  work  at  any  an- 
gle to  the  wheel,  without  in- 
terference  with  the  belts  or 
upiight  standards.  The  mo- 
tor Is  encased  in  dust-proof 
covers,  which  keep  the  dust 
away  from  the  armature  and 
bearings.  As  may  be  seen, 
all  the  parts  of  the  arrange- 
ment are  self-contained,  and 
neither  the  motor  nor  the 
counter-shaft  has  to  be  fas- 
tened to  the  wall.  The  plain 
cutter  and  reamer  giinders 
are  furnished  in-  the  same  way,  but  since  a  revolving  work 
spindle  is  not  used  for  these,  the  counter-shaft  is  done  away 
with,  the  spindle  being  driven  directly  from  the  armature 
shaft. 


Inexpensive  Bench  Centers,  taking  tiie  Place  of  the  Lathe  for 
Balancing  Shafting,  etc. 

while  Still  allowing  it  to  revolve  freely.  This  arrangement 
also  permits  the  work  to  be  inserted  anci  removed  quickly. 
This  center  may  be  adjusted  along  the  bar  to  suit  different 
lengths  of  work.  A  test  indicator  may  be  furnished  in  con- 
nection with  this  ceiiter-rest,  if  it  is  desired  to  show  how 
much  the  work  is  running  out  at  any  point. 

MOTOR  DRIVE  ARRANGEMENT  FOR  WELLS 
GRINDER. 

F.  E.  Wells  &  Son  Co.,  of  Greenfield,  Mass.,  has  provided 
a  motor  drive  on  its  cutter  and  rearher  grinder,  arranged  as 
shown  in  the  accompanying  half-tone.  As  may  be  seen,  the 
motor  is  mounted  on  a  bracket,  clamped  to  the  rear  of  the 
column,  and   is   directly   belted   to   the   emery   wheel   spindle. 


Motor  Drive  with  Self-contained   Coun- 
ter-shaft for  Wells  Grinder. 


SPRINGFIELD  MOTOR-DRIVEN  BRASS 
FINISHERS'  LATHE. 

The  half-tone  engi-aving  shown  herewith  illustrates  quite 
clearly  the  motor  drive  mechanism  provided  by  the  Springfield 
Machine  Tool  Company,  633  Southern  Avenue,  Springfield, 
Ohio,  for  its  brass  finishing  lathe. 

The  head-stock  shown  provides  for  four  mechanical  speed 
changes,  and  this,  in  combination  with  the  Lincoln  6  to  1 
variable  speed  motor  with  which  the  lathe  Is  driven,  gives  the 
entire  range  of  speed  necessary  for  the  work  for  which  the 
machine  is  intended.  Tlie  Lincoln  motor  (see  description  in 
the  New  Tools  Department  of  the  March,  1906,  issue  of  Ma- 
chinery) is  provided  with  mechanism  for  shifting  the  arma- 
ture and  field  longitudinally  in  relation  to  each  other,  so  as  lo 
obtain  a  stronger  or  weaker  field  at  the  desire  of  the  op- 
erator, thus  diminishing  or  increasing  the  speed  of  the  ma- 
chine. This  movement  is  effected  by  the  hand-wheel  shown 
projecting  from  the  upper  part  of  the  motor  casing.  It  is 
within  convenient  reach  of  the  operator,  who  can  thus  make 
the  changes  with  great  ease.  The  starting  box  is  placed  at  a 
convenient  point,  and  releases  automatically  when  the  power 
is  turned  off.  The  motor  is  reversed  in  this  case  by  a  double 
throw  switch  on  the  bed  at  the  head  of  the  machine. 

The  head-stock,  with  its  gearing,  clutches,  etc.,  is  of  neat 
and  compact  design,  all  the  working  parts  being  enclosed  to 
protect  them  from  injury  and  dust.  Of  the  four  mechanical 
changes  of  speed,  two  are  obtained  by  the  short  lever  seen 
just  in  back  of  the  friction  lever.  This  operates  a  sliding 
gear  arrangement.  Two  more  changes  are  obtained  by  the 
usual  friction  back  gear  mechanism,  operated  by  the  vertical 
lever.  The  clutches  used  for  this  friction  back  gear  drive 
have  been  built  by  this  firm  for  many  years,  and  have  given 
entire  satisfaction.  The  lower  hand-wheel  shown  just  over 
the  main  spindle  bearing  is  used  for  rotating  the  spindle  for 
such  minute  adjustments  as  are  required,  for  instance,  in 
finishing  a  square  thread,  ending  In  a  drilled  hole.  The  jour- 
nals throughout  the  head-stock  mechanism  are  self-oiling,  with 
large  oil  receptacles  which  seldom  require  refilling. 
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Till'  liiriot  Is  largo  ami  lieavy,  willi  buslu'il  holes.  II  is 
provided  witli  nn  Ingenious  indexing  and  locldng  nieciianism 
operated  by  the  liandle  sliown  at  the  top  of  the  turret.  The 
l)ai'Uward  movement  of  the  handle  wlllidraws  the  locking 
pin,  a  forwai-d  movrnient  rotates  the  turret  into  a  new  posi- 
tion, when  tlu>  loiUiug  pin  drops  back  into  place  locating  the 
turret,  and  tlien  the  returning  of  the  handle  to  its  first  posi- 
tion clamps  the  turret  firmly  to  the  carriage.  Both  screw 
and  lever  feed  are  provided  for  by  the  slide,  the  screw  feed 
lieing  used  where  fine  adjustments  are  required.  As  is  usual 
in  brass  finishing  lathes,  the  turret  is  mounted  on  a  cross 
slide.  The  cross  slide  is  centered  on  the  carriage  by  means 
of  a  taper  pin.  which  insures  absolute  alignment.  A  taper 
attachment  is  also  provided,  of  which  the  taper  bar  is  con- 
tained in  the  center  of  the  l)ed.  it  may  be  adjusted  to  any 
retiuired  taper  up  to  1  inches  per  foot.  The  slide  on  the  bar 
is  gibbed  to  take  up  all  wear.  All  the  ways  of  the  turret, 
cross  slides  and  carriage  are  fitted  with  taper  gil)s  throughout. 

The  apron  is  provided  with  a  power  feed,  driven  by  a  three- 
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Springffleld  Brass  Finishing  Lathe,  as  arranged  to  be  driven  by  Lincoln  Variable  Speed  Motor. 

step  cone.  The  feed  is  reversed  by  the  lever  at  the  side  of 
the  apron,  and  is  engaged  by  a  friction  clutch.  When  the 
power  feed  is  not  in  use,  the  carriage  may  be  clamped  to  the 
bed  by  means  of  the  rigid  clamping  device  shown  at  the  right 
of  the  apron. 

The  chasing  bar  is  of  very  heavy  construction,  supported 
by  large,  stiff  brackets.  The  different  pitches  are  obtained  by 
using  different  threaded  leaders  and  followers  in  the  usual 
fashion.  Provision  is  made  in  this  machine  for  cutting  either 
right-  or  left-hand  threads  without  changing  any  gears.  A 
handle  at  the  end  of  the  bed  operates  tumbler  gearing,  which 
reverses  the  direction  of  the  rotation  of  the  leader;  this  pro- 
vision makes  left-handed  leaders  and  followers  unnecessary. 
Taper  threads  may  be  chased  with  this  tool  by  tilting  the 
slide  on  which  the  forward  part  of  the  chasing  bar  rests, 
when  it  is  in  working  position.  A  heavy  spring  keeps  the 
follower  in  contact  with  the  leader,  thus  assuring  uniformity 
of  lead  to  the  thread  being  cut. 


Kew  people  realize  what  a  tremendous  industry  the  mov- 
ing picture  industry  has  become  in  a  few  years.  One  of  the 
French  companies,  manufacturing  the  films  for  moving  pic- 
ture machines  has  a  capital  of  $900,000,  and  in  1906,  accord- 
ing to  an  item  in  Industritidiiingen  Nordcn,  the  net  profit 
fioin  this  investment  amounted  to  fully  one  million  dollars. 
In  1907  the  sales  were  nearly  twice  the  sales  In  1906.  It  is 
stated  that  the  company  sells  about  19  miles  of  films  a  day, 
and  that  they  keep  continually  in  stock  30  tons  of  films,  repre- 
senting a  value  of  $1,400,000.  It  is  also  stated  that  all  the 
moving  picture  enterprises  in  Paris  represent  a  capital  of 
over  $20,000,000,  and  that  there  are  fully  as  many  English 
and  American  firms  in  tills  industry  as  there  are  French. 


THE  FIRST  OP  A  SERIES  OF  LETTERS  FROM  OSKAR  KYLIN» 
ON  THE  EDITORIAL  STAFF  OF  MACHINERY. 

nerlin,  March  14,  1908. 
The  industrial  depression  wliich  last  fail  started  in  New  York 
and  with  fliat  as  a  center  spread  over  Europe,  seems  to  have 
affected  the  machine  tool  market  here  to  quite  a  large  extent. 
Machinery  dealers  report  business  very  dull  throughout  the 
country,  the  machines  that  they  ordered  from  American  manu- 
facturers six  montlis  or  more  ago  are  now  coming  in.  and  as 
the  demand  is  small  at  the  jiresent  time,  they  are  obliged  to 
store  them.  The  depression  is  most  evident  in  the  line 
of  large  machine  tools.  Smaller  machine  tools  for  every 
day  uses  are  in  fair  demand,  and  in  small  tools,  business 
is  still  better.  Schuchardt  &  Schutte  report  a  falling  off 
of  aliout  hO  per  cent  of  last  year's  business  in  ail  kinds  of 
machine  tools  and   small   tools. 

The  machine  tool  maniifactuiTis  here  do 
not  seem  as  yet  to  feel  the  depression  in 
any  marked  degree.  They  are  generally 
running  their  shops  with  nearly  full  force, 
and  do  not  complain  aiiout  any  hard  times. 
Ludwig  Loewe  &  Co.  reported  a  fair  amount 
of  business  on  hand,  working  with  very 
nearly  full  force.  A  small  manufacturer 
here  that  six  months  ago  employed  125 
workmen  has  now  reduced  his  force  to  about 
90  men,  but  he  stated  that  business  was  un- 
usually good  then,  is  satisfied  with  present 
conditions,  and  is  optimistic  about  the  fu- 
ture. This  marked  difference  between  the 
reports  of  dealers  and  manufacturers  prob- 
ably results  from  the  fact  that  manufacturers 
are  still  working  on  orders  received  six 
months  or  more  ago. 

Copying-  American  Tools. 
I   have  carefully  investigated  the  copying 
of  American  machine  tools  abroad,  and  the 
German   manufacturers    no'  longer   seem    to 
make    any    secret    of    this    practice.      They 
openly  confess  that  they  do  copy  American 
machines,  or  rather  that  they  imitate  them 
and  adapt  them  to  the  different  requirements  that  exist  in  the 
German  shops.    Outright  copying  does  not  seem  to  be  so  com- 
mon as  imitation  or  rather  adaptation. 

There  seems  to  be  some  difference  between  the  structure  of 
the  German  cast  iron  and  the  American,  and  the  small  tools 
designed  to  suit  American  conditions  and  material  cannot  be 
used  with  equal  advantage  here,  as  they  are  too  light  and 
do  not  wear  well.  The  German  manufacturers  have  studied 
their  material  and  tools,  and  the  consequence  is  that  to- 
day a  different  line  of  tools  is  used  here  from  those  in 
America.  It  is  a  common  complaint  that  most  American 
manufacturers  who  are  selling  machines  here  do  not  pay 
enough  attention  to  this  point,  and  that  the  American  ma- 
chines are  not  made  to  take  the  German  tools.  The  feeling 
is  that  if  American  manufacturers  want  to  sell  machines 
here  they  should  study  the  German  needs  and  adapt  the  ma- 
chines to  meet  them;  and  since  this  is  not  being  done,  the 
German  manufacturers  will  natuially  adapt  the  latest  and  best 
American  tools  to  their  own  requirements,  retaining  the  new 
features  when  they  conform  to  German  needs  and  changing 
them  wlien  they  do  not.  American  manufacturers,  by  neg- 
lecting to  study  the  needs  here  are  to  a  certain  extent  re- 
sponsible for  present  conditions;  and  it  must  not  be  forgotten 
that  this  does  not  apply  to  the  trade  in  Germany  alone,  but 
to  all  the  territory  where  German  tools  are  sold,  which  In- 
cludes all  Europe  and  Asia.  Whether  justly  or  not  the  dealers 
here  continue  under  the  imjiression  that  during  tlie  jiast  boom 
American  manufacturers  did  not  treat  their  foreign  cus- 
tomers  fairly,   neglecting  them   in    favor   of  domestic  orders 


•  Osknr  K.vlln  Is  a  .vouiiK  AiiU'rlciin  ilr;il'lsmim  wlm  Is  miikliiR  a 
trip  tlu-diiKli  l-:iini|>i'  for  .MACiiiMMtv.  nml  icccmilnt;  his  Impi-osslons  of 
forplpn  niollioiis  mul  workH  fruin  tlie  simulpoliit  ol'  ii  pnu'lloiil  ine- 
I'liiinlc.  In  iiddltlon  to  liavlng  n  tliorouKli  knowli'dKc  of  .Vmeiieim 
shop  practice,  Mr.  Kylin  speaks  several  IniigHngca  fluently. 
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and  for  this  reason  have  lost  ground  on  the  foreign  market,  a 
condition   which   German  manufacturers   have   been  quick  to 

profit  by. 

An  Interesting-  Intervie-w. 

An  interview  with  Mr.  C.  H.  Johnson,  who  has  represented 
the  Gisholt  Machine  Co.  on  the  Continent  for  a  number  of 
years,  is  given  below,  as  it  is  fairly  typical  of  opinions  here, 
and  taken  from  an  intelligent  standpoint,  as  Mr.  Johnson  is 
an  American.  "Write  the  American  machine  tool  manufactur- 
ers that  more  of  them  should  begin  to  study  the  needs  and 
conditions  here,  which  are  not  the  same  as  they  are  over  in 
America.  They  build  machines  there  to  suit  American  con- 
ditions and  American  material,  and  don't  think  or  care  about 
the  conditions  or  material  here.  Then  they  send  their  ma- 
chines over  and  want  us  poor  devils  to  sell  them.  There  are 
some  American  concerns  that  know  how  to  handle  European 
trade,  but  they  are  very  few.  America  mustn't  think  that 
Europe  is  in  its  mechanical  baby  clothes  any  longer,  or  con- 
ditions are  any  longer  such  that  when  the  American  business 
managers  come  over,  buyers  here  salute  them  with  'How  d' 
you  do?  Glad  to  see  you!  I  am  just  ready  to  buy  your  ma- 
chines." Things  have  changed.  The  Germans  build  pretty 
good  machines  themselves  now,  and  the  material  is  not  the 
same  here  as  in  America.  The  cast  iron,  for  instance,  that 
we  have  here  Is  very  much  harder  or  tougher,  for  the  tools 
don't  wear  so  well  here  and  get  dull  much  faster,  so  that  we 
can't  use  the  American  tools.  The  tool  question  has  been 
studied  out  in  both  countries,  and  now  they  do  it  one  way  in 
America  and  another  way  here.  We  cannot  force  the  Ger- 
mans to  use  our  tools,  and  we  must  make  our  machines  to 
suit  their  tools  if  we  want  their  trade.  There  are  some  good 
American  concerns  that  do  so,  but  the  large  majority  don't. 
The  American  business  manager  goes  over  to  Europe  to  make 
a  thorough  study  of  the  European  trade  conditions — makes  a 
hurried  call  in  Berlin,  and  then  takes  the  fastest  express  for 
Paris,  and  that  is  where  he  studies  'trade  conditions.'  And 
now  since  the  Americans  won't  make  their  machines  to  suit 
the  German  tools,  the  Germans  must  do  it  themselves.  They 
simply  have  to;  and  you  can  take  my  word  that  they  do  it, 
too.  The  Germans  are  d — •  good  copiers.  They  copy  lots  of 
American  machines  and  adapt  them  to  their  own  tools,  and 
what  can  we  do  about  it?  Not  a  d—  thing!  They  must  use 
their  own  tools,  and  the  American  manufacturer  won't  make 
his  machines  to  suit  the  German  tools — so  there  you  are. 
And  it  is  not  so  very  easy  to  sell  a  machine  here  as  in  America 
either.  I  sold  a  milling'  machine  here  the  other  day,  and 
when  it  came,  the  customer  picked  up  and  took  apart  every 
piece — in  order  to  clean  it,  he  said,  but  really  to  examine  it. 
He  looked  at  every  piece,  and  if  he  had  found  any  defects  he 
would  have  refused  the  machine.  And  suppose  now  that  I 
want  to  sell  a  lathe.  I  have  to  sell  it  against  the  competition 
of  a  25  to  50  per  cent  cheaper  German  one.  If  I  say  that  my 
lathe  is  equal  to  two  or  three  German  lathes  I  must  get  down 
to  figures  and  show  the  buyer  why.  My  lathe  won't  do  two 
or  three  times  as  much  work  as  the  other  one,  and  therefore 
I  have  to  figure  on  the  floor  space.  Three  lathes  will  occupy 
so  much  space  and  mine  only  so  much,  and  this  represents  a 
saving  of  so  much  a  year  for  you.  I  have  to  figure  with 
power,  transmission  and  everything.  So  you  see  that  it  is 
not  so  very  easy  to  sell  American  machines  here. 

"And  then  there  is  another  point.  During  prosperous  times 
the  American  manufacturers  have  neglected  their  foreign 
trade.  T^iey  acted  as  if  they  thought,  'We  will  attend  to  our 
home  customers  and  let  the  devil  take  the  foreigners;  they 
can  wait'  And  if  a  German  customer  has  been  promised  one 
month's  delivery  he  has  often  had  to  wait  six.  Now  every- 
body wants  to  sell,  but  it  is  pretty  hard  work  to  get  back  the 
trade  for  American  machines  again,  and  it  is  the  American 
concerns  that  are  principally  responsible  for  it." 

Shop  Notes  from  Ludwig  Loewe  &  Co.'s  Shops. 
In  Ludwig  Loewe  &  Co.'s  Works  there  is  a  tendency  to 
abandon  the  milling  operation  for  finishing  heavy  castings, 
such  as  large  bed-plates.  They  are  goipg  back  to  the  old  way 
of  planing  these  castings,  which  they  claim  costs  less,  be- 
cause the  milling  cutters  wear  too  fast  and  are  too  expensive 
both  as  to  first  cost  and  maintenance.  This  may  be  on  account 
of  the  difference  in  the  wear  on  German  cast  iron. 


An  interesting  experiment  was  tried  in  these  works  for 
forming  a  milling  cutter  that  would  cut  a  perfectly  square 
thread  in  the  ordinary  thread  milling  machine.  As  generally 
known,  the  "square"  thread  cut  in  an  ordinarily  equipped 
thread  milling  machine,  although  close  enough  for  most  ordi- 
nary purposes,  is  not  perfectly  square  but  somewhat  wedge- 
shaped.  An  ordinary  Pratt  &  Whitney  thread  milling  ma- 
chine was  used,  a  square  thread  screw,  cut  in  a  lathe,  being 
placed  in  position  the  same  as  for  milling  a  thread.  In  the 
place  of  the  cutter  an  antimony  disk  was  mounted  on  the 
cutter  spindle.  The  screw  was  revolved  and  the  antimony 
"cutter"  pressed  against  it  and  caused  to  revolve  with  it.  By 
this  action  the  disk  was  formed  to  the  right  shape.  A  steel 
cutter  was  made  to  the  shape  thus  produced,  but  as  it  did  not 
work  well,  the  experiment  was  carried  on  to  find  another 
shape  that  would  cut  more  satisfactorily.  The  experiment 
was  made  on  account  of  an  inquiry  from  the  German  gov- 
ernment. 

[The  experiments,  if  conducted  as  described,  seem  quite  un- 
profitable. No  one-piece  rotary  cutter  of  appreciable  diameter 
can  be  formed  which  will  not  interfere  with  the  overhang  of 
a  square  thread. — Editor.] 


MISCELLANEOUS  FOREIGN  NOTES. 

Projected  Russian  Steel  Tedst. — It  is  stated  by  Engineer- 
ing that  a  Russian  steel  trust  is  about  to  be  formed  and  that 
the  promoters  of  the  scheme  desire  to  create  a  concern  along 
the  same  lines  as  the  United  States  Steel  Corporation.  The 
present  unions  between  steel  makers  and  the  trade  agreements 
are  understood  to  have  proved  unsatisfactory  and  inefficient, 
but  definite  action  has  not,  as  yet,  been  taken. 

Profits  in  German  Machine  Tool  Trade. — A  number  of 
the  principal  German  machinery  manufacturing  concerns  have 
issued  their  financial  statements  for  the  last  accounting  year, 
and  it  is  plainly  in  evidence  that  up  to  the  present  time  the 
business  has  financially  been  an  exceedingly  good  one.  Thus, 
some  of  the  large  companies  report  net  profits  from  $200,000 
up  to  $800,000,  and  the  paying  of  dividends  varying  from  12 
per  cent  to  20  per  cent  as  against  from  8  per  cent  to  16  per 
cent  in  the  previous  year.  It  is  now  stated  that  the  pros- 
pects for  the  German  machinery  trade,  while  not  as  bright 
as  they  have  been,  are  still  fully  satisfactory. 

Messrs.  A.  A.  Jones,  Pollard,  and  Shipman,  Ltd.,  Leices- 
ter, England,  have  placed  a  new  design  of  high  speed  drilling 
and  tapping  machine  on  the  market.  This  machine  is  of 
stiffer  construction  than  usual,  and  is  particularly  intended 
for  using  high  speed  drills  up  to  their  full  capacity.  The 
machine  will  drill  one  inch  holes  in  mild  steel  at  a  rate  of 
three  inches  per  minute.  The  machine  is  back-geared  and  the 
main  drive  is  by  a  three-inch  belt.  Instead  of  the  common  feed 
lever,  a  hand-wheel  is  employed.  The  drill  spindle  is  bored  to 
take  No.  3  Morse  taper  shank.  It  has  a  vertical  travel  of  10 
inches.  The  table  is  17  inches  in  diameter.  The  maximum  dis- 
tance between  the  drill  spindle  and  the  table  is  33  inches. 

British  Shipbuilding  Trade. — We  have  previously  referred 
to  the  fact  that  the  British  shipbuilding  concerns  were  not 
fully  satisfied  with  the  prospects  in  their  trade.  Present 
orders,  it  is  stated,  are  practically  confined  to  high-class 
steamers,  and  for  these  there  is  a  very  keen  competition.  Of 
course,  the  building  of  large  vessels  in  the  last  few  years  has 
been  carried  to  such  an  extent  that  naturally  the  number 
necessary  for  the  immediate  demands  of  the  trade  is  filled 
for  the  present.  The  probable  state  of  affairs  is  that  the 
activities  of  the  past  few  years  have  been  abnormally  high, 
and  that  business  now  recedes  temporarily  only  to  enter  on 
thoroughly  healthy  and  normal  conditions. 

Steel  Industries  in  Europe. — It  appears  that  while  the 
steel  industry  in  certain  of  the  European  countries  is  rather 
depressed,  there  is  still  considerable  activity  in  the  develop- 
ment of  new  plants.  A  large  iron  works  is  under  construction 
in  Italy  near  Naples,  for  which  six  blast  furnaces  and  large 
rolling  mills  will  be  erected.  From  France  a  depression  is 
reported,  although  not  as  accentuated  as  elsewhere.  The 
exports  of  iron  and  steel  in  that  country  still  show  an  increase 
over  the  exports  for  the  corresponding  months  last  year.     In 
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Germany  the  steel  syndicate  has  decided  to  make  no  change 
In  pi-ices,  and  It  Is  reported  that  the  export  trade  shows  signs 
of  improvement.  To  a  great  extent  the  worlis  ari^  now  liept 
bnsy  with  materials  for  the  German  Government  railroads. 

Gkuman  CoMi-ETiTivK  RiiSTKiOTiON. — ConsulGeneial  Richard 
Guenther  mentions  in  a  consular  report  the  following  inci- 
dent, Illustrating  the  restrictive  law  In  Germany  covering 
unfair  competition.  An  Austrian  merchant  was  recently 
convicted  in  the  criminal  court  at  Konstanz,  Germany,  of  hav- 
ing violated  the  law  as^ainst  illicit  competition.  He  was  sen- 
tenced to  iniiirisoument  for  three  months.  Tills  foreign  mer- 
chant, who  intended  to  establish  in  Austria  a  factory  for 
preserving  vegetables,  had  come  to  Singen  and  approached 
the  employe  of  a  similar  factory  there,  trying  to  Induce  him 
to  reveal  the  business  methods,  technical  appliances,  and 
manner  of  production  in  vogue  in  the  establishment;  also 
where  the  supplies  in  raw  materials  were  obtained  and  the 
names  of  the  customers  of  the  factory.  He  offered  money 
gratuities  to  the  employe,  who  was  a  sort  of  foreman,  and 
promised  him  a  better-iiaying  position  In  his  factory  in  Aus- 
tria. Some  of  our  American  manufacturers,  says  the  Consul, 
are  very  enterprising  and  occasionally — ^when  in  Europe — 
seek  to  obtain  information  by  personal  efforts.  The  case 
ciLCd  may  be  useful  In  cautionllng  personal  investigators  to 
be  very  circumspect,  so  as  not  to  violate  existing  laws  in  for- 
eign countries. 

Sales  of  Maciiinert  in  Italy. — According  to  the  London 
Commercial  Intelligence,  prote.ction  as  to  payment  for  machin- 
ery sold  to  Italian  firms  may,  according  to  Italian  commercial 
law,  be  secured,  if  the  sale,  within  three  months  from  date  of 
Invoice,  Is  registered  at  the  chancery  of  the  civil  and  penal 
tribunal  of  the  city  where  the  machinery  is  to  be  Installed. 
This  registration  offers  protection  for  the  final  payment  of 
machinery.  In  order  to  secure  this  privilege  of  protection, 
it  Is  necessary  for  the  seller  to  send  in  an  application 
addressed  to  the  "Regla  Cancelleria  del  Tribunale  Civile  e 
Penale,  Sezlone  Commerclale"  of  the  city  or  town  where  the 
machinery  is  delivered,  stating  details  regarding  price,  terms 
of  p^ment,  etc.  This  application  Is  made  out  in  duplicate 
on  Italian  stamped  paper,  one  copy  being  returned  by  the 
tribunal  after  registration.  The  expense  for  the  stamped 
paper  is  about  70  cents.  The  application  should  also  be 
accompanied  by  the  contract  for  the  sale  of  the  machinery, 
or  by  a  copy  of  the  Invoice.  The  copies  must  be  stamped  and 
registered  with  the  Italian  government  at  a  representative 
office  (undoubtedly  the  Italian  Consular  office  would  In  the 
United  States  be  the  proper  place).  An  amount  sufficient  to 
cover    postage    for    the    return    of    the    duplicate    application 

should  be  enclosed. 

«     *     * 

ANGLES  OP  HOPPER  SIDE  INTERSECTIONS. 

The  perplexing  problem  of  finding  the  angle  of  intersection 
between  the  various  IncMned  planes  In  a  rectangular  hopper 
has  been  previously  dealt  with  in  the  columns  of  Machinery, 
in  the  "How  and  Why"  section  of  the  May,  1907,  Issue  and 
in  the  "Letters  Upon  Practical  Subjects"  section  in  the  Aug- 
ust, 1907,  Issue.  In  these  articles  general  formulas  were 
given,  which,  however,  are  more  or  less  complicated  and  re- 
quire considerable  time  In  applying  to  each  separate  case. 
In  the  current  Data  Sheet  Supplement,  accompanying  the 
engineering  edition,  diagrams  are  therefore  presented  which 
permit  the  required  angle  of  intersection  to  be  read  off  at  a 
glance,  when  the  inclinations  of  the  side  planes  of  the  hopper 
are  known. 

In  sheet  metal  work  of  this  character  it  is  common  to  ex- 
press the  magnitude  of  angles  by  giving  the  inclination  In 
inches  per  foot;  In  inches  rather  than  by  expressing  the  angles 
In  degrees.  This  practice  has  been  adhered  to  in  arranging 
the  diagrams  given.     The  curves,  however,  have  been  plotted 

from  the  formula 

Cos  F  :=  — cos  X  cos  y, 

ft 
in   which    the   various   angles   are   expressed   in    degrees,   and 

where  P=the  angle  of  intersection  between  the  sides  of  the 

hopper   (commonly   called   the  angle  of  flare),  x  =;  the  angle 

which   one  of   the  hopper  sides  makes  with   a  plane  parallel 

to   the   bottom   of  the  hopper    (or  with   a  horizontal   plane). 


and  y  =  the  angle  which  the  other  hopper  side  makes  with 
the  same  plane.  Upon  examination  it  will  be  found  that  the 
I'ormula  given  above  Is  identical  with  the  one  given  in  the 
arlicl(>  in  the  August  issue,  already  referred  to.  This  formula 
in  that  Issue,  however,  was  given  the  form 

cos  EfiF  =  — sin  a  sin  p, 
where  angle  EBF  =  the  angle  of  flare,  and  a  and  /3,  the  angles 
M;ado  by  the  hopper  sides  with  a  vertical  plane  passed  down 
the  hopper  at  right  angles  to  the  iilane  in  relation  to  which 
angles  x  and  y  ar(>  measured.  The  angles  a  and  /3  thus  are  the 
complements  of  angles  x  and  y,  and  consequently 

sin  a  sin  /3  =  cos  x  cos  y, 
I'rom  which  It  is  clear  that  the  two  formulas  referred  to  are 

identical. 

•     •     • 

PERSONAL. 

Charles  C.  Tyler,  lately  of  the  Allls-Chalmers  Co.,  has  been 
appointed  works  manager  of  the  Remington  Arms  Co.,  Illon, 

N.  Y. 

George  A.  Seib,  formerly  superintendent  of  the  Monarch 
Typewriter  Factory,  Syracuse,  N.  Y.,  has  been  appointed 
superintendent  of  the  Remington  Typewriter  Co.'s  factory, 
lllon,  N.  Y. 

J.  L.  Cone,  for  several  years  foreman  of  the  carriage  assem- 
bling department  of  the  Remington  Typewriter  Co.,  Ilion, 
N.  Y.,  has  been  appointed  assistant  superintendent  of  the 
machine  assembling  department. 

David  Hunt,  Jr.,  general  sales  manager  of  the  Warner  & 
Swasey  Co.,  Cleveland,  Ohio,  sailed  February  29  for  a  three 
months'  trip  abroad.  He  will  visit  England  and  the  Con- 
tinent. 

John  Montgomery  formerly  foreman  of  the  screw  depart- 
ment has  been  appointed  assistant  superintendent  of  the  ma- 
chine tool  and  equipment  departments  of  the  Remington  Type- 
writer Co.,  Illon,  N.  Y. 

T.  D.  W.  Moore,  for  three  years  general  manager  of  the 
Remington  Arms  Co.,  Illon,  N.  Y.,  has  accepted  the  position 
of  general  manager  of  the  Savage  Arms  Co.'s  plant  at  Utica, 
N.  Y.  Mr.  W.  J.  Greene  retires  as  general  manager  of  the 
Savage  Arms  Co.,  but  still  continues  as  vice-president. 

R.  S.  Stangland  has  been  placed  in  charge  of  Muralt  &  Co.'s 
construction  office  at  New  Fort  Lyon,  Colorado,  and  will 
superintend  the  erection  of  the  complete  lighting,  heating 
and  power  plant  which  his  firm  Is  building  for  the  United 
States  government  at  the  New  Fort  Lyon  Naval  Hospital. 

Jerome  Orcutt,  who  for  several  weeks  has  been  acting  as 
general  manager  and  superintendent  of  the  Remington  Arms 
Company's  plant,  Ilion,  N.  Y.,  in  connection  with  the  manage- 
ment of  the  Union  Metallic  Cartridge  Co.'s  plant  at  Bridge- 
port, Conn.,  has  returned  to  Bridgeport,  and  will  confine  him- 
self to  the  management  of  the  Union  Metallic  Cartridge  Co. 

W.  O.  Renkin,  formerly  of  'Valley  Park,  Mo.,  and  an  occa- 
sional contributor  to  Machinery,  is  now  located  at  Chakrad- 
harpen,  India,  as  resident  engineer  for  Julian  Kennedy,  con- 
struction engineer,  Pittsburg,  Fa.,  for  the  erection  of  blast 
furnaces  and  steel  works  for  the  Tata  Iron  &  Steel  Co.  Mr. 
Renkin  expects  to  be  In  India  at  least  three  years. 

The  well-known  inventor  of  the  Schmidt  sujierheater,  Mr. 
Wilhelm  Schmidt,  of  Kassel-Wilhelmshohe,  Germany,  has  been 
promoted  to  Honorary  Dr.  Engineer  of  the  Technical  Institu- 
tion of  Karlsruhe,  "In  appreciation  of  his  services  for  making 
use  of  superheated  steam  In  steam  engines,  particularly  in 
locomotives,  and  for  his  initiative  efforts  In  the  construction 
of  apparatus  and  superheaters  for  highly  superheated  steam." 

Anton  M.  Olsen,  an  aiiprontice  of  Kemiismith  Mfg.  Co.,  Mil- 
waukee, Wis.,  has  the  distinction  of  being  the  first  apprentice 
west  of  New  England  to  receive  the  diploma  awarded  by  the 
National  Machine  Tool  Builders'  Association,  Mr.  Olsen 
signed  the  National  Machine  Tool  Builders'  uniform  appren- 
tice contract  May  2.^,  1904,  at  the  age  of  sixteen.  The  ap- 
lirentice  service  required  is  11, .520  hours  divided  in  four  gen- 
eral annual  periods  of  2,SS0  hours  each,  Mr.  Olsen  com- 
pleted this  term  in  the  early  part  of  March,  and  received  his 
diploma. 
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George  P.  Curtis,  who  for  the  past  twelve  years  was  con- 
nected with  the  city  sales  department  of  Charles  H.  Besly 
&  Co.,  Chicago,  died  February  26. 


John  Burry,  inventor  of  a  stock  ticker  In  common  use  in 
brokers'  offices,  hotels,  clubs,  etc.;  for  recording  stock  market 
quotations,  died  at  his  home  on  Staten  Island,  March  12,  of 
illuminating  gas  poisoning.  Mr.  Burry  was  born  in  Switzer- 
land in  1S61,  and  came  to  the  United  States  at  the  age  of 
nineteen.  He  had  made  many  inventions  and  improvements 
of  printing  telegraph  machines.  The  stock  ticlver,  brought  out 
in  1S80.  was  the  most  successful. 


George  J.  Meyer,  treasurer  of  the  National  Tool  Co.,  Cleve- 
land. Ohio,  died  at  his  home,  2003  Holmden  Ave.,  February 
2.3,  of  consumption.  Mr.  Meyer  was  one  of  the  incorporators 
of  the  National  Tool  Co.,  and  held  the  position  of  treasurer 
from  its  incorporation  until  his  death.  He  was  previously 
employed  by  the  Dyer  Co.,  Cleveland,  as  a  draftsman  and 
machine  designer,  and  thus  was  a  practical  machine  designer 
as  well  as  a  business  man.  Mr.  Meyer  was  highly  regarded 
by  his  associates,  and  his  untimely  death  leaves  a  place  hard 
to  fill.     He  left  a  widow  and  two  children. 


.lames  H.  Oliver,  a  well-known  plow  manufacturer  of  South 
Bend,  Ind.,  died  March  2.  He  was  born  in  Roxburgh,  Scot- 
land, August  2S,  1823,  and  came  to  the  United  States  with 
his  family  when  a  lad  of  thirteen,  settling  near  Geneva,  N.  Y. 
After  working  on  a  farm  for  a  few  years,  he  went  to  Indiana 
and  became  a  mill  worker,  and  after  accumulating  a  small 
sum,  began  to  make  plows.  iThe  problem  of  making  a  cast 
iron  plow  that  would  scour  in  the  black  Western  soils 
was  what  he  set  out  to  solve,  and  the  Oliver  chilled  plow  was 
the  result.  The  demand  increased  so  rapidly  that  in  1S7.^  the 
present  plant  at  South  Bend  was  built,  covering  thirty-two 
acres  and  employing  5,000  men. 

#     *     * 

NEW  BOOKS  AND  PAMPHLETS, 

Proceedings  of  the  Seventeenth  Annuat,  Convention  op  the 
Association  ofRaii.wav  Superintendents  of  Bridges  and  Bdildings, 
held  in  Milwaukee,  Wis.,  Octolier  15-17,  in07.  M44  iiages,  0x0  inches. 
S.  V.  rattcr.son,  secretary  Boston  &  Maine  Railroad,  Concord.  N.   H. 

Columbia  University  Quarterly.  December,  1907.  141  pages, 
7x10  Indies.  Published  b.v  Colnniliia  University,  New  York. 
This  issue  of  tiic  Cnlumhia  University  Quarterly  is  devoted  to  the 
Columbia  Schools  of  Mines,  Engineering  and  Chemistry,  and  will  be 
found  of  general  interest  to  those  contemplating  courses  In  these 
well-known    institutions. 

The  Weathering  op  Coal.     By  S.  W.  Parr  and  N.  R.   Hamilton.  37 
pages,   6x0   Indies.      Published   by    the   University   of   Illinois,   Ur- 
bana.    111.,  for   general   distribution. 
The    bulletin    relates    to    the    weathering   of   coal    and   losses    in    fuel 
values  which  result  from  storage  .   That  coal  deteriorates  in  storage  is 
generally   known,   but   the  data   available  have   been    meager.      The   re- 
sults of  tests  outlined  give  specific  information  that  should  be  valuable 
to  manufacturers,,  power  plants,  and  others  using  large  quantities  of 
fuel. 

Effect  op  Brake  Beam  Hanging   on  Brake  Efficiency.     By  R.  A. 

Parke.      63   pages,    6x9   inches.      Published   by   the    Westinghouse 

.\ir  Brake  Co.,  Pittsburg,  Pa. 

This    publication    is    a    reprint    of   a    paper   presented   bv    Mr.    Parke 

before    the    New    York    Railroad    Club,   .\pril    18,    1.S07.      it    is   a    clear 

and  comprehensive   analytical  discussion   of  the  complicated   conditions 

involved    in    the  design    of  car    brake    systems   of    maximum    efficiency, 

and    in    a    way    has    become    a    classic    that    is    often    referred    to    for 

analysis    of    the    complicated    farces    entering    into    car    braking    and 

brake  action.     Those  familiar  with   the  paper  will   be   pleased    to  note 

that  it  has  now  been  put  in   shape  for  general  circulation,  and   it  can 

be    recommended   to   those    interested   in    the  design   and    mathematical 

analysis  of  railway  ear  brakes. 

Locomotive    Catechism.      By    Robert    Grimshaw.      817    pages.    5x7 
Inches.      Published    bv    Norman    W.    Henley    &    Son,    i:>2    Nassau 
Street,  New  York.     Price,  !f2.50. 
Tills  work,  first  published  in  ISOS,  has  had  a  large  sale,  the  present 
edition  being  the  27th.     It  has  been  entirely   revised,  enlarged  and  re- 
set, and  contains  over  3,000  questions  .and  answers.      It  is,  in  fact,   a 
pr,actical   treatise  on    locomotive   construction   in   detail    and   a   treatise 
on    locomotive    operation    as    well.       The    catechism    style    enables    a 
great    deal    of    information    to    be    given    in    short,    concise    paragraphs, 
and   is  well  suited  to   the  needs  of  men  who  are   not  used   to  reading 
technical   books.      The  work  is  one.   also  that  can   be  read  with   profit 
b.v   any    one  who   desires    to   obtain   general   information   on   locomotive 
construction    and    operation.      The    illustrations    are    well    made,    the 
paper  is   of  good  quality,   the  binding  is  flexible,  and   the   comers  are 
rounded,   which    adapt    the   book    to   carrying   in    the   pocket,    although 
its  size  is  somewhat  too  great  to  make  it  a  comfortable  pocketbook. 
Reference  Book  for   Statical  Calculations.     Vol.   I.     By   Francis 
Ruff.      136  pages.    5x7  w.    inches.     Published  by   Spon   &   Chamber- 
lain, New  York.     Price  od. 
This  book    was    first   published   in    German    and    to   meet    the    wants 
of    English    engineers    has    been    translated'   into    English.      The    work 
presents   the    application    of   grapho-statics    to   the    constructions    most 
frequently   met    in    engineering  work.      It   contains    tables    of  moments 
of    inertia    and   resistance    to    bending   on    cross   sections   most    in    use, 
and   transverse   forces  and   moments    of  applications  for   simple   beams 
subjected  to  concentrated  loads  and  distributed  loads.     Bridge  trusses, 
strut   frames,    roof    construction,    cantilevers,    open    web    girders    are 


analyzed  graphically  ;  also  curved  beams  with  three  Joints,  suspension 
bridges,  frame  work  columns,  earth  pressure,  sustaining  walls,  vaults 
with  abutments,  concrete  constructions.  The  work  will  be  found  use- 
ful by  all  who  have  occasion  to  analyze  the  forces  in  engineering 
structures.  The  tables  are  conveniently  arranged  and  data  not  usually 
found  in  engineering  handbooks  are  included. 

Engineering  Reminiscences.  By  Chas.  T.  Porter.  "?m  pages,  6x9 
inches.  Illustrated  with  portraits  of  manv  prominent  engineers. 
Published  by  John  Wiley  &  Sons,  New  York.  Price,  ?:>.00. 
This  work  first  appeared  as  a  series  in  Poirer  and  the  American 
Machinist.  Mr.  Porter  was  the  originator  of  the  high-speed  engine, 
and-  has  had  a  most  interesting  career.  His  writmgs  have  a  charm 
and  interest  rarely  exceeded  by  any.  The  book  is  a  contribution  to 
engineering  literature  of  much  historical  value,  and  it  is  a  matter 
for  general  congratulation  that  the  memoirs  of  a  man  who  has  done 
so  much  tor  engineering  should  be  put  into  a  b:5ok  for  general  circula- 
tion. Electrical  engineering  owes  much  to  the  Porter-.\llen  engine, 
as  incandescent  lighting  would  have  been  impracticable  with  the  old 
slow-moving,  irregular-acting  steam  engines  in  use  prior  to  Mr.  Por- 
ter's development.  So  in  a  sense  it  may  be  said  that  Mr. 'Porter  is 
very  largely  responsible  for  the  enormous  development  of  electrical 
engineering  that  has  taken  place  since  the  first  high-speed  engine  was 
constructed. 

The  Gas  Engine.  By  Frederick  R.  Hutton.  502  pages,  6x9-  inches. 
243  illustrations.  Published  by  .lohn  Wiley  &  .Sons.  Price  $5.00. 
The  first  edition  of  Prof.  Ilutton's  work  cm  the  gas  engine  was 
published  in  190'3.  The  present  edition  is  the  third,  revised  and 
brought  up  to  date.  The  development  of  the  internal  combustion 
motor  and  the  importance  that  it  has  acquired  since  the  introduction 
of  the  automobile  makes  the  study  ,of  the  gas  engine  and  gas  fuels 
of  the  greatest  commercial  importance.  Tiie  new  edition  has  been 
revised  with  this  fact  in  view  and  special  attention  is  called  to  the 
reference  table  on  gaseous  fuels  now  included.  Some  attention  is 
given  to  alcohol  motors,  but  the  treatment  of  the  design  of  engine 
parts  included  in  previous  editions  has  been  intentionally  omitted,  it 
being  thought  best  not  to  include  this,  as  it  would  make  the  work 
too  large  and  costly.  For  design  and  construction  details  the  author 
calls  attention  to  the  work  "Gas  Engine  Design,"  by  Prof.  Charles  E. 
Lucke,  who  is  a  colleague  and  co-worker  in  Columbia  University. 
Prof.  Hutton's  work  is  generally  considered  to  be  the  most  compre- 
hensive theoretical  treatment  of  the  gas  engine  published  in  America. 
Gages  and  Gaging  Syste.ms.  By  Joseph  V.  Woodworth.  249  pages, 
6x9  inches.  258  figure  numbers.  Published  bv  the  Hill  Publish- 
ing Co.,  New  Y'ork.  Price.  $2.00. 
This  hook  on  gages  and  gaging  systems  is  a  compilation  of  articles 
published  in  the  American  Machinist  and  Mai'iiinerv.  contributed 
by  the  author  and  others.  It  treats  of  the  fundamental  practice,  de- 
velopment and  ffficioncy  of  gages  and  gage  making  with  numerous 
illustrations  of  various  forms  of  limit  gages,  indicators,  thread  test- 
ing gages,  snap  gages,  star  gages,  caliper  gages,  etc.  .\  chapter  is 
devoted  to  tri-squares,  l\nife  edge  sijuares,  combination  squares, 
straight-edges,  sizing  blocks  and  methods  of  making  same.  Special 
attention  is  given  to  calipering  large  work  and  the  methods  developed 
and  employed  by  the  Westinghouse  Co.  are  partially  described.  Sim- 
ple methods  of  testing  the  alignment  of  machine  tools  with  the 
ordinary  micrometer  are  illustrated.  The  Gronl^ist  or  Swedish  com- 
bination gage  system  is  illustrated,  this  being  a  new  system  by  which 
less  than  100  gages  are  made  to  have  about  80,000  combinations.  The 
work  is  one  that  should  be  useful  to  tool-makers,  gage-makers,  ma- 
chinists, etc. 

Practical  Steam  and  Hot  Water  Heating  and  Ventilation.  By 
Alfred  G.  King.  402  pages,  6x9  inches.  302  illustrations.  Pub- 
lished bv  Norman  W.  Henley  &  Son,  132  Nassau  St.,  New  Y'ork. 
Price.  .$3.00.  » 

The  work  reviews  modem  methods  of  steam  and  hot  water  heating 
and  ventilation,  and  describes  the  apparatuses.  It  treats  of  the 
nature  of  heat,  and  the  evolution  of  artificial  heating  apiiaratus  from 
the  open  fire-place  to  stoves,  furnaces,  steam  boilers,  and  hot  water 
systems.  The  work  is  comprehensive  and  useful.  It  gives  rules  for 
estimating,  and  tables  of  value  to  engineers,  estimators  and  others 
having  charge  of  the  installation  of  heating  systems.  The  work  as  a 
whole  appears  commendable  and  we  see  little  in  it  to  criticise  ad- 
versely, except  in  one  chapter  given  up  to  rules  tables  and  general 
information.  Some  of  the  statements  contained  are  jiuzzling.  as  for 
example :  ".\ir  expands  one  one  hundred  and  seventy-ninth'  of  its 
bulk."  This  of  course  means  nothing  at  all  without  an  explanatory 
statement.  A  typographical  error  makes  the  rule  for  finding  the  diam- 
eter of  a  circle  when  ttie  circumference  is  given,  to  read  "Divide  the  cir- 
cumferencce  by  4.14159."  instead  of  3.14159.  The  general  arrange- 
ment of  the  work  is  good  and  with  few  exceptions  the  illustrations  are 
first  class.  The  tables  are  gotten  up  in  exceptionally  fine  style. 
Handbook  for  the  Care  and  Opfjiation  of  Naval  Machinery.  By 
H.  C.  Dinger.  .'502  pages.  4V..  xO  inches.  Published  by  D.  Van 
Nostrand  Co.,  23  Murray  Street.  New  York.  Price,  $2.00. 
The  larger  part  of  this  series  first  appeared  as  a  series  In  the 
Journal  of  the  American  l^ocietv  of  Naval  Eiif/ineers.  and  has  been 
reprinted  in  book  form  with  modifications  and  numerous  additions. 
It  is  a  practical  treatise  on  marine  boilers  and  engines,  fittings, 
auxiliaries,  with  instructions  on  the  care  and  preservation  of  the 
ship's  hull,  water-tight  compartments,  etc.  Following  are  some  of 
the  sub.iects  treated  which  will  give  n  general  idea  of  the  contents  of 
the  work  ;  Getting  under  way  :  running  engines  under  way  ;  accidents 
under  way  :  general  rules  for  over-hauling  machinery  :  cylinders, 
valves  and  valve  gears:  engine  adjustments;  lining  up  engines;  fric- 
tion, oiling  and  lubrication;  condensers  and  pumps;  joints  and  pack- 
ing; stuffing  boxes:  lagging;  feed  and  filter  tanks:  feed-water  heaters: 
evaporators  and  distillers:  heating  system:  refrigerating  plant;  steam 
steering  gear;  air  compressors,  blowers  and  boiler  engines;  ash  hoists 
and  ejectors,  etc.  The  work  is  one  that  can  be  heartily  recommended 
to  any  one  desiring  an  elementary,  yet  comprehensive  work  on  marine 
machinery.  It  is  gotten  up  In  durable  shape  and  is  of  convenient  size 
to  carry  "in  the  pocket. 

Writing  for  the  Press.  By  Robert  I.uce.  302  pages,  5x7  inches. 
Published  by  the  Clipping  Bureau  Press,  Boston,  Mass.  Price 
$1.00. 
This  book,  first  published  in  ISSO.  now  appears  In  the  5th  edition. 
It  is  deservedly  popular,  and  will  be  found  of  general  value  to  all 
who  write  for  publication  or  who  indite  business  letters,  or  in  any 
way  express  themselves  in  written  language.  The  instructions  to 
writers  for  the  press  are  practical  nnd  concise  and,  with  one  excep- 
tion, meet  our  general  approval.  Tlie  exception  is  in  the  directions 
for  the  prenaration  of  copy  containing  illustrations.  It  states  that 
the  proof  of  an.v  cut  to  be  used  in  illustrating  an  article  should  be 
pasted  as  near  as  possible  to  tlie  proper  place  in  the  copy.  This  is 
not  objectionable  when  the  proof  is  nnf  to  6c  used  as  copu  for  making 
the  cuts  but  in  all  cases  where  the  illustrations  are  copies  for  new 
cuts  they  should  be  separated  from  the  manuscript  and  numbered  or 
marked  in  such  a  way  as  will  distinguish  them.  Tliis  saves  the 
manuscript  revisers  the*  trouble  of  cutting  oiTt  the  illustrations,  which 
will  be  necessary  if  they  are  a  part  of  the  manuscript.  The  book  con- 
tains lists  of  common  "expressions  with  superfluous  words  and  much 
other  matter  that  characterizes  bad  English.  A  great  deal  of  practical 
information  regarding  the  business  of  printing  and  publishing  is  in- 
cluded. We  would  recommend  the  book  to  our  readers  in  general,  espe- 
cially those  who  have  the  making  up  of  advertising  pamphlets,  cata- 
logues, brochures,  etc. 
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A  2,000  H.  P.  GAS  ENGINE  BLOWING  UNIT. 


ONE  of  the  great  chaiisos  Koing  on  In  power  plant  equip- 
ment is  the  use  of  large  gas  engines  and  steam  tur- 
bines in  place  of  the  reciprocating  steam  engine.  The 
intornal  comliustion  engine  and  steam  turbine  are  slowly  but 
surely  supplanting  the  reciprocating  steam  engine  except  for 
such  service  as  reversing  rolling  mills  and  mine  hoists.  In 
other  fields  it  apparently  has  an  unpromising  future.  When 
llie  old  steam  engine  is  displaced,  the  fight  will  be  on  between 
the  gas  engine  and  the  turbine.  Considerations  of  economy 
incline  the  engineer  to  believe  that  the  gas  engine  will  be  the 
favorite  motor  of  the  future. 

Only  a  few  years  ago  the  Internal  combustion  motor  was,  at 
best,  considered  of  comparative  inconsequence,  its  field  being 


capable  of  turning  every  wheel  In  the  plant,  lighting  every 
lamp,  compressing  the  blast  and  (were  It  not  for  the  mechani- 
cal difficulties  of  reversing)  the  entire  power  of  a  steel  plant 
could  be  derived  from  the  gases  of  the  blast  furnaces. 

The  illustrations  show  a  Westinghousc  2,000  H.P.  gas-en- 
gine-driven blowing  engine  recently  built  for  the  Edgar 
Thompson  plant  of  the  Carnegie  Steel  Co.,  Pittsburg,  which 
will  serve  as  an  example  of  recent  gas  engine  and  blowing 
engine  development.  The  blowing  cylinders  are  of  particular 
Interest  because  of  the  novel  way  in  which  clearance  Is  re- 
duced to  a  minimum  and  the  Inlet  valves  mechanically  oper- 
ated. This  construction,  known  as  the  "Slick  air  tub,"  is  one 
of  several  schemes  for  preventing  wire  drawing  of  the  incom- 


pig.  1. 


The  2. COO  H.P.  Weatinghouae  Gas  Engine  Blowing  Unit  for  the  Edgar  Thompson  Steel  Works,  in  the  Course  of  Erection 

in  the  Shops  of  the  Builders. 


limited  to  motor  lioats,  small  power  plants,  etc.  Even  in  1893 
there  was  exhiliited  at  the  Columbian  Exposition  a  gas  engine 
of  about  100  H.  P.  which  attracted  much  attention  because  of 
Its  large  size.  Now  gas  engines  of  2,000,  3,000  and  even  4,000 
H.  P.  are  In  use,  giving  performance  much  more  economical 
than  la  possible  with  the  best  steam  plants  using  superheated 
steam.  Of  particular  Interest  is  the  use  of  gas  engines  In 
steel  plants  and  blast  furnaces,  because  of  the  great  economy 
afforded  by  the  use  of  blast  furnace  gas.  Instead  of  permit- 
ting this  valuable  fuel,  aggregating  thousands  of  horse-power 
in  plants  of  ordiiiary  size,  to  be  worse  than  wasted,  it  is  piped 
away  to  scruhbers  and  wasliers  where  the  dust  is  so  thorough- 
ly removed  tliat  it  is  commonly  freer  from  suspended  impuri- 
ties than  the  atmosphere.    Delivered  to  the  engines.  It  is  quite 


•  Fnr  ndilltlnnni  liiforninllon  on  this  subject,  see  the  nrtlcle  on 
"Koiir  4,000  II.  1".  (ias  KtiKlnca,"  published  In  the  .Fanuary,  1008,  Issue 
of  Machinkry,  and  other  articles  there  referred  to. 


ing  air  because  of  having  to  lift  inlet  valves.  Opening  the 
valves  by  power  effects  a  considerable  economy  of  operation, 
and  Increases  the  volumetric  capacity. 

These  engines  are  of  the  4-cycle  type,  with  two  double-acting 
horizontal  tandem  cylinders  acting  on  each  of  the  two  cranks; 
this  gives  four  power  strokes  per  revolution,  the  cranks  being 
set  ninety  degrees  apart.  The  cylinders  are  each  40  Inches 
in  diameter,  and  51  inches  stroke.  The  speed  ranges  from  65 
■to  T.'i  revolutions  per  minute.  The  engines  are  Intended  for 
l>lowiiig  service  for  the  Bessemer  converter  plant,  the  blowing 
cylinders  being  of  the  "Slick  air  tub"  type,  which  will  be  de- 
scribed later.  Their  capacity  is  25,000  cubic  feet  of  free  air 
per  minute,  Jit  a  normal  pressure  of  18  pounds  per  square 
inch,  running  up  to  a  maximum  of  25  pounds.  On  blast  fur- 
nace gas  the  brake  horse-power  Is  2,400,  which  Is  increased  to 
3,100  when  natural  gas  is  used. 


583 


MACHINERY. 


May,  1908. 


The  Crank-shaft  and  Bearings. 

The  side  crank  construction  is  employed.  Tliis  has  the  ad- 
vantage of  requiring  but  two  bearings,  which  are  easily 
aligned.  As  shown  in  Fig.  3,  the  shaft  is  solid,  with  solid 
cast  steel  cranks  mounted  on  it.  An  unusual  feature  of  the 
design  is  the  fact  that  the  pins  are  cast  integral  with  the 
cranks,  as  shown  in.  Fig.  4,  thus  avoiding  the  possibility  of 
straining  the  metal  between  the  crank-pins  and  the  shaft  in 
making  press  fits.  The  crank  disks  are  cast  with  the  crank- 
pins  at  the  bottom  of  the  core,  thus  insuring  solid  metal  at 
this  point.  The  dot  and  dash  lines  in  Fig.  4  show  the  contour 
of  the  rough  casting. 

The  main  bearings,  seen  best  in  Fig.  2,  are  made  in  four 
parts,  of  which  the  two  side  pieces  are  adjustable  by  wedges. 
The  two  sides  of  these  bearings  are  held  together  by  tie-rods, 
passing  through  from  side  to  side  above  the  shaft.  These 
tie-rods  and  the  nuts  for  straining  them  may  be  seen  project- 
ing from  the  outer  end  of  the  housing  in  Fig.  2.  By  tighten- 
ing the  two  sides  together  in  this  way,  the  thrust  of  the  shaft 
is  distributed  equally  between  both  sides  of  the  bearing  hous- 


warping  or  twisting  in  any  way.  As  may  be  seen  in  Figs.  6 
and  7,  they  are  very  nearly  symmetrical.  In  the  case  of  large 
engines,  such  as  the  ones  shown  herewith,  the  cylinders  are 
cast  in  two  pieces,  as  may  be  seen  in  Fig.  6.  The  two  halves 
of  the  cylinders  are  held  tightly  together  by  the  links  shown, 
shrunk  into  slots  in  the  flanges  where  the  joint  between  the 
two  halves  is  made.  This  makes  tlie  two  castings  practically 
a  solid  piece. 

The  cylinders  are,  of  course,  water  jacketed.  As  may 
be  seen  in  Fig.  6,  the  jacket  walls  of  the  cylinders  are  cast 
open  at  the  center,  thus  avoiding  cooling  strains  in  the  metal. 
In  Fig.  7,  which  shows  the  completed  cylinder,  the  gap  be- 
tween the  two  jacket  castings  is  covered  with  the  jacket  band 
piece,  which  is  fitted  with  a  water-tight  joint,  permitting  ex- 
pansion or  contraction  without  the  serious  strain  which  would 
result  in  so  large  a  cylinder,  from  the  difference  in  the 
expansion  of  the  hot  inner  wall  and  the  cool  outer  wall  of 
the  jacket,  if  the  latter  were  one  solid  piece.  The  removal  of 
this  jacket  band  gives  free  access  to  the  water  spaces  for 
cleaning.     Free   access   is    also   given    to   the   interior   of   the 


Pig.  2.    Another  View  of  tlie  Engines,  taken  during  Erection,  showing  Blowing  Cylinder  and  Main  Bearings. 


ing.  This  is  a  point  of  great  importance  in  engines  of  large 
capacity.  The  bearing  cap  has  a  large  central  opening  extend- 
ing to  the  shaft,  which  is  visible  while  the  engine  is  running. 

Cylinders  and  Housing-s  and  the  Provision  for  Expansion. 

One  of  the  most  serious  difficulties  met  with  in  the  design 
of  gas  engines  of  large  size,  is  that  of  making  provision  for 
the  expansion  of  the  structure,  resulting  from  the  high  heat 
to  which  the  working  parts  are  subjected.  In  the  case  of  this 
engine,  only  the  front  housing  is  fastened  to  the  foundation. 
The  cylinders  are  supported  by  the  housings  at  the  ends,  not 
resting  on  the  foundation  at  all:  and  the  center  and  rear 
housing  are  not  bolted  to  the  foundations,  but  are  free  to 
slide  on  them,  as  the  whole  structure  (fastened  only  at  the 
other  end)  expands  or  contracts  with  the  heating  and  cooling 
of  the  parts. 

This  high  heat  also  makes  necessary  great  care  in  the  de- 
sign of  the  cylinders.  They  must  be  of  such  form  that  they 
will  expand  evenly  under  the  influence  gf  the  heating,  without 


cylinder  through  the  large  valve  opening  shown.  The  valve 
covers  and  cylinder  heads  are  also  cast  hollow  for  water- 
jacketing  and  are  provided  with  suitable  openings  to  facili- 
tate cleaning  them  thoroughly. 

Another  variation  from  steam  engine  practice  made  neces- 
sary by  the  great  weight  of  the  parts  and  the  high  heat  to 
which  they  are  subjected,  is  the  provision  made  for  support- 
ing the  pistons  from  the  cross-heads  outside  of  the  cylinder, 
so  that  no  part  of  their  weight  bears  on  the  interior  surface 
of  the  cylinder.  The  piston  of  the  front  cylinder  is  carried 
by  the  main  and  intermediate  cross-heads,  while  that  of  the 
rear  cylinder  is  carried  by  the  intermediate  cross-heads  and 
the  tail  bearings.  The  pistons  are  one-piece  symmetrical  cast- 
ings, with  no  sharp  corners  to  induce  premature  ignition.  The 
rods  are  packed  by  water-cooled  metallic  packings,  which  re- 
ceive their  oil  supply  at  the  center  of  their  length,  thus 
properly  distributing  the  lubrication.  The  hollow  rods  serve 
to  feed  cooling  water  to  the  interior  of  the  piston. 
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Valves  and  Valve  Mechanism. 

Tlic  valves  are  of  the  poppet  type,  with  iiilel  valve  i)ui-ts 
located  at  tlie  top  of  the  cylinder,  and  the  outlet  ports  directly 
cpiioslto.  at  the  bottom.  A  mezzanine  floor  below  the  level  of 
the  eni^lne  room  Is  provided  for  InspectinK  the  lower  valve 
Rear,  easy  access  being  given  to  all  parts  of  the  mechanism, 
owing  to  the  fact  that  the  cylinders  are  separated  from  the 
housings,  leaving  a  free,  open  spare  beneath  thoni. 

The  valve  gear  will  be  best  understood  by  reference  to 
Fig.  8.      It  is  oi)erated  from  a  lay-shaft,  driven  by  bevel  and 


Pig.  3      A  Completed  Crank-shaft  with  the  Cranlis.  Spur  Gears,  Blowing 
Engine  Eccentrics,  and  Fly-wheel  Flanges  in  Place. 

si)ur  gears  from  the  spur  gears  on  the  crank-shaft,  shown 
next  to  the  eccentrics  in  Fig.  3.  This  use  of  bevel  and  spur 
gears  in  the  place  of  the  usual  spiral  gears  obviates  the  back- 
lash resulting  from  the  rapid  wear  of  the  latter  type  of  gear, 
and  removes  the  necessity  for  taking  care  of  the  end  thrust 
to  which  it  is  subjected.  These  driving  gears  have  "hunting 
teeth"  to  distribute  the  wear  evenly.  An  eccentric  is  provided 
on  the  long  shaft,  at  each  end  of  each  cylinder,  the  same  one 
serving  to  operate  both  the  inlet  and  the  outlet  valve. 

The  inlet  valves  (of  the  poppet  variety,  as  previously  ex- 
plained ) .  are  held  up  to  their  seats  by  helical  springs,  as 
shown.  The  reach  rod  from  the  eccentric  operates  a  rocker 
cam  bearing  on  a  lever,  which  forces  the  valve  open  at  the 
proper  time,  and  allows  it  to  return  under  the  influence  of 
the  spring  when  it  is  time  to  close  it.  This  valve  operating 
mechanism  is  an  improved  form  of  the  well-known  gear  used 
on  four- valve  paddle-wheel  engines.  It  is  especially  suited 
for  use  on  gas  engines,  as  it  may  be  arranged  to  give  a  great 
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Fig.  4.    Detail  of  Crank  and  Crank-pin,  which  form  one  Solid  Piece 
made  from  the  same  Steel  Casting. 

leverage  when  first  opening  a  valve,  thus  relieving  the  lay- 
shaft  of  heavy  stress,  and  of  likewise  permitting  rapid  closing 
of  the  valves  without  hammering  the  seats. 

A  similar  plan  is  followed  in  operating  the  exhaust  valves, 
as  may  also  be  seen  in  Fig.  S.  By  a  careful  design  of  the 
mechanism,  a  very  wide  valve  opening  has  been  secured,  as 
has  lipeii  shown  by  diagrams  taken  from  the  engine  while  In 
operation.  The  rapid  and  full  o[)eiiing  of  the  valves  on  the 
Inlet  and   exliaust  strokes   materially  reduces  the  velocity  of 


the  gases,  lessens  the  resistance  to  passage  through  the 
valves,  and  considerably  Increases  the  capacity  of  the  cylin- 
ders. 

Tlie  exliaiisl  valves  are  made  hollow,  and  are  water-cooled. 
The  cooling  water  Is  supplied  to  the  outside  portion  of  the 
valve,  the  outlet  being  by  means  of  a  pipe  extending  through 
tlie  interior  to  the  top,  thus  insuring  that  the  valve  is  always 
full  of  water,  and  preventing  the  possiliility  of  air  pockets. 
'I"he  valve  stems  of  both  inlet  and  exhaust  valves  are  oiled  at 
about  the  middle  of  the  bearing,  thus  insuring  the  lubrication 
of  the  whole  surface.  The  valve  covers  are  fitted  with  a  tight 
joint  at  their  inner  ends,  thus  exposing  a  minimum  surface 
to  the  heating  action  of  the  products  of  combustion,  and  In- 
suring well-cooled  valve  seats. 

Governing'  Mechanism. 

The  inlet  valve  combines  the  function  of  inlet,  mixing,  and 
.governor  valves  in  the  single  mechanism.  A  cast-iron  sleeve. 
carried  on  the  valve  stem,  and  free  to  revolve  on  it,  is  provid- 
ed with  two  sets  of  ports,  one  for  gas  and  one  for  air,  register- 
ing with  corresponding  openings  in  the  valve  bonnet  in  which 
it  fits.  This  sleeve  is  revolved  on  the  stem  by  reach  rods 
from  the  governor,  thus  more  or  less  throttling  the  mixture 
supplied  to  the  cylinder.  It  is  evident  that  the  sleeve  on 
the  valve  stem  moves  up  and  down,  in  addition  to  its  rota- 
tion under  the  influence  of  the  governor.  This  compound 
movement  prevents  any  possibility  of  the  governor  valve 
sticking  when  the  engine  is  running  under  constant  load  for 
long  periods,  during  which  the  governor  valve  does  not  change 
its  position. 

Another  advantage  of  this  arrangement  is  the  fact  that  the 
gas  and  air  are  mixed  at  the  point  where  they  enter  the  cylin- 


Ptg.  5.    Partly  Finished  Cylinder  Casting;  the  Two  Halves  .are  shrunk 
together  by  the  Links  shown. 

der.  as  fast  as  they  are  needed  by  the  engine,  thus  avoiding 
large  quantities  of  idle  mixed  gases  with  the  resulting  diffi- 
culty of  a  large  volume  of  gases  exposed  to  premature  igni- 
tion. The  governor  also  has  the  most  effective  possible  con- 
trol of  the  engine  under  these  conditions,  as  the  mixture  at 
each  end  of  each  cylinder  is  independently  controlled,  thus 
giving  far  better  regulation  than  can  be  obtained  when  the 
controlling   is  done  at  a  distance  from   the  inlet   ports. 

1  iio  governor  acts  on  the  mixing  valves  through  a  relay 
cylinder,  operated  by  oil  pressure.  The  sole  function  of  the 
governor  is  to  operate  a  small  pilot  valve  which  controls  the 
movement  of  the  piston  in  the  governing  cylinder,  which  lat- 
ter is  connected  by  reach  rods  with  the  mixing  valves  on . 
the  cylinders  of  the  engine.  It  is  evident,  therefore,  that  the 
governor  Is  not  affected  by  the  movement  of  the  reach  rods 
or  by  the  force  required  to  move  them,  as  it  has  only  to  move 
this  small  pilot  valve.  A  dash  pot  is  provided  on  the  governor 
to  prevent  hunting  under  variable  loads.  The  governor  is 
driven  directly  from  the  main  shaft  at  a  point  near  the  front 
of  the  machine,  where  it  is  unaffected  by  any  slight  torsional 
deflection  to  which  the  lay-shaft  may  be  subjected. 

In  addition  to  the  governor  a  safety  stop  is  provided,  con- 
sisting simply  of -a  spring-balanced  pin  supported  In  the 
rim  of  the  fly-wheel,  which  is  forced  outward  by  centrifugal 
force.   If   the   speed   exceeds  a    predetermined   limit.     It   then 
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strikes  a  pawl,  which  in  turn  releases  a  weight  attached  to 
a  knife  switch,  which  falls  and  thus  opens  the  igniter  circuit, 
this  being  the  simplest  and  most  positive  method  of  instantly 
cutting  off  the  power  of  a  gas  engine.  A  safety  stop  is  also 
provided  to  automatically  open  the  igniter  circuit  in  case  of 
the  failure  of  the  cooling  water  supply. 

Ignition. 
The  method  of  ignition  used   is  the   result  of  careful  and 
extensive  experiments.     The  jump  spark  system  was  found  im- 
practical on  all  but  small  engines,  operating  on  rich  gas,  or 


Fig.  6,     Completed  Cylinder  Casting  with  the  Jacket  Band  in  Place. 

low  compression  gasoline  gas,  because  of  the  fact  that  the 
potential  required  to  jump  the  gap  increases  directly  with 
the  pressure,  so  that  for  the  high  compressions  necessary  for 
producer,  blast  furnace  and  other  "lean"  gases,  excessive  po- 
tential is  required.  The  make-andbreak  system  of  ignition 
has  therefore  been  adopted.  Each  end  of  each  cylinder  is 
provided  with  three  igniters,  each  with  its  own  independently 
fused  circuit,  so  that  the  possibility  of  a  misfire  is  reduced  to 
a  minimum.  This  gives  uniform  combustion  as  well,  the 
charge  being  lighted  at  more  than  one  point.  The  igniter 
contacts  are  of  cast  iron  or  special  bronze  which  has  been 
found  to  have  remarkable  wearing  qualities,  especially  for 
the  low  temperature  required  for  ignition  by  this  system. 
Each  igniter  circuit  is  provided  with  an  indicator,  which 
gives  visible  witness  of  its  operation.  Each  side  of  each  circuit 
is  separately  insulated  so  that  six  separate  grounds  are  re- 
quired to  put  one  end  of  the  cylinder  out  of  commission. 

Two  forms  of  ignition  gears  are  employed  in  the  Westing- 
house  engine,  one  being  mechanically,  and  the  other  electric- 
ally operated.  In  either  case  provision  is  made  for  adjusting 
the  time  of  the  ignition.  The  electrical  ignition  gear,  used 
on  this  engine,  is  operated  from  a  timer  or  contactor  for 
making  and  breaking  the  igniter  circuits.  In  place  of  the 
knock-off  cams  used  on  the  mechanical  gear,  an  electrical 
knock-off  device  is  used,  which  is  controlled  by  electrical 
magnets,  operated  by  the  timer  mentioned.  The  advantages 
of  this  system  are  that  the  ignition  is  easily  advanced  and 
retarded,  the  same  as  in  the  mechanical  gear,  and  that  all  the 
igniters  at  each  end  of  each  cylinder  are  necessarily  oper- 
ated simultaneously.  The  timer  is  shown  at  the  right  of 
Pig.  8. 

Lubrication. 

The  engine  oil  lubrication  is  effected  by  a  continuous  gravity 
system  with  filters,  insuring  ample  lubrication  of  all  bearings, 
crank-pins,  cross-heads,  etc.  All  important  parts  are  sup- 
plied with  right  feed  oilers.  The  lubrication  of  the  cylin- 
ders is  effected  by  a  timed  forced  lubrication  system  some- 
what similar  to,  and  a  development  from,  that  used  in  auto- 
mobiles. This  system,  as  applied  to  the  engine,  is  shown  in 
Fig.  8.  Four  eccentrics  are  used,  operating  valves  for  each 
of  the  two  ends  of  the  two  cylinders.  The  oil  is  supplied  at 
four  points  in  the  cylinder,  during  the  suction  stroke  only. 
This  is  a  point  of  great  Importance,  as  it  gives  two  working 
strokes  at  low  temperature,  during  which  all  the  oil  is  evenly 
distributed  over  the  cylinder,  thus  insuring  good  lubrication 
with  a   minimum   supply  of  oil.     The   pistons   do  not   touch 


the   cylinders    at    any    point,   so   that   the    piston    rings    form 
recesses  which   distribute  the  oil  evenly. 

Automatic  Starting  Mechanisra. 

The  starting  mechanism  is  automatic,  and  is  operated  by 
compressed  air.  An  air  supply  pipe,  controlled  by  an  unbal- 
anced poppet  valve,  is  fitted  to  each  end  of  each  cylinder,  this 
valve  being  located  directly  under  an  air  knock-off  cam 
mounted  on  the  main  lay-shaft.  To  start  the  engine  it  is  only 
necessary  to  turn  on  the  main  air  valve.  This  causes  the 
poppet  valves  to  move  upward  to  their  seats,  one  or  more  of. 
the  valves  being  held  down,  thus  admitting  air  to  the  proper 
cylinders,  causing  the  engines  to  turn  over.  As  the  air  is  ad- 
mitted to  the  cylinder  during  the  power  stroke,  the  exhaust 
valves  permit  the  escape  of  the  air  from  the  cylinder  during 
the  succeeding  stroke. 

The  "Slick  Air  Tub." 

The  blower  end  of  this  engine  is  not  the  least  interesting 
part  of  the  machine.  It  Is  of  the  design  known  as  the  "Slick 
air  tub,"  which  has  been  very  successfully  used  for  the  hand- 
ling of  air  at  low  and  medium  pressures.  A  great  point  in 
the  mechanical  handling  of  air  at  low  pressures  is  the  pro- 
vision for  ample  port  area  and  small  clearance.  This  is  ef- 
fected in  the  Slick  air  tub  in  a  way  that  will  be  understood 
from  reference  to  Figs.  2  and  9. 

The  cylinder  heads  are  stationary  and  are  fastened  to  the 
bed,  but  the  cylinder  itself  slides  on  the  heads,  being  recip- 
rocated by  reach  rods  from  a  rock-shaft  driven  from  the  air 
tub  eccentric.     The  eccentrics  may  be  seen  between  the  spur 
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Fig.  7.    Crosa-section  through  Cylinder  showing  Valves  and  Valve  Gear."" 

gears  and  the  fly-wheel  ilanges  in  Fig.  3.  The  inlet  ports  are 
formed  around  the  periphery  of  the  cylinder.  As  the  latter 
is  reciprocated  back  and  forth,  with  a  movement  of  six  or 
eight  inches,  these  ports  are  alternately  covered  and  uncovered 
by  the  periphery  of  the  cylinder  heads.  The  outlet  valves 
are  seated  in  the  cylinder  heads.  It  will  be  seen  that  this 
arrangement  gives  a  minimum  clearance,  owing  to  the  placing 
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of  the  outlet  valves  In  the  heads,  ami  the  fact  that  no  clear- 
aiu-e  whatever  is  required  tor  the  iulet  ports.  The  whole 
area  of  the  heads  is  available  for  the  outlet  valves,  while  as 
much  of  the  cylinder  periphery  as  may  be  necessary  can  be 
devoted  to  the  inlet  ports. 

The  parts  shown  in  diagrammatic   form  in  Fig.   9,  may  be 
easily  followed  in  the  halftone  engraving  in  Fig.  2,     It  will 


Fig.  8,    The  Forced  Lubricating  Apparatus  for  the  Cylinders, 
and  Ignition  Timer. 

be   seen    that   the    piston   of   the   blowing   engine   cylinder    is 
driven  by  distance  rods  from  the  main  cross-head,  the  crank 
lying  between  the  cross-head  and  the  blowing  cylinder. 
The  ■Westingrhouse  Line  of  Gas  Engines. 

The  line  of  gas  engines  of  which  the  one  we  have  shown 
is  an  example,  has  been  designed  to  be  operated  without 
change  of  design  on  the  wide  range  of  fuels  available  for  the 
purpose.  These  fuels  include  blast  furnace  gas  of  85  to  90 
B.  T.  U.  per  cubic  foot,  producer  gas  from  anthracite  and  bi- 
tuminous coal,  natural  gas  from  the  Kansas  and  Pennsylvania 
■fields,  and  by-product  coke  oven  gas  running -as  high  as  66  per 
cent  hydrogen.  _  All  are  being  successfully  employed  in  the 
same  design  of  engine. 

Various  sizes  are  built,  both  vertical  and  horizontal,  the 
former  being  employed  up  to  300  H.  P.,  and  the  latter  from 
there. on  up  to  the  maximum  3,000  or  4,000  H.  P.  units.  By 
tar  the  largest  number  of  them  are  used  for  driving  electric 
generators,  either  directly  connected  or  belted,  the  majority 
being  for  alternating  current  plants.  The  vertical  design  has 
made  use  of  the  spring  coupling  in  this  service.  In  hori- 
zontal engines,  such  as  that  shown  in  this  article,  thesa  are 
unnecessary,  except   for   some   particularly   difficult   high   fre- 
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THE  DESIGN  OP  SPRINGS  FOR  GAS 
ENGINE  VALVES. 

F.  E.  WHITTI,ESt:V.» 

Springs  for  gas  engines  should  be  carefully  designed,  and 
It  properly  proportioned  for  the  worlc  they  must  do,  should 
be  Just  as  reliable  as  any  other  part  of  the  mechanism.  While 
the  general  data  foi'  spring  design  are  well  known  to  engi- 
neers, yet  attention  may  properly  be  given  to  some  considera- 
tions specially  apiillcabie  to  gas  engine  valve  springs.  This 
article  will  consider  compression  springs  of  round  steel  wire 
only,  as  the  writer  knows  of  no  valid  reason  for  the  use  of 
any  other  material  or  section  for  this  class  of  springs.  It  is 
well  known  that  square  steel  is  less  desirable  than  round 
steel  for  springs,  both  on  account  of  the  higher  cost  of  the 
springs  per  pound,  and  from  the  standpoint  of  efficiency. 

The  first  consideration  is  the  selection  of  the  proper  values 
for  the  fiber  stress  S  and  the  torsional  modulus  of  elasticity  O. 
Experiments  have  shown  that  a  fair  value  for  G  is  12,.'JOO,000, 
which  value  is  fairly  constant  for  the  various  grades  and 
tempers  of  steel  within  their  elastic  limits.  The  safe  value 
for  &  is  not  so  easily  determined,  because  the  correct  value 
for  any  given  class  of  springs  is  largely  a  matter  of  experi- 
ence. The  highest  normal  value  of  S  varies  from  about  120,- 
000  pounds  per  square  inch  for  1/16-inch  wire,  to  90,000 
pounds  for  %-inch  wire,  which  includes  the  range  of  sizes 
generally  used  on  valves.  The  term  "normal  value"  is  used 
to  distinguish  these  figures  from  the  higher  values  which 
can  be  reached  by  spring  makers,  and  which  are  sometimes 
necessary,  but  should  never  be  used  for  rapidly  vibrating 
springs,  or  for  springs  where  safety  and  long  life  are  primary 
considerations,  as  in  this  class  of  springs.  In  fact,  even  the 
above  normal  values  are  far  too  high  for  gas  engine  springs. 
These  values  are  used  very  generally  on  machinery  springs, 
etc.,  but  should  be  reduced  very  materially  to  obtain  springs 
which  will  give  the  maximum  of  service  in  gas  engine  work. 
A  value  of  S  of  from  25,000  to  30,000  pounds  per  square  inch 
has  been  found  to  give  best  results  for  gas  engine  valves. 

The  third  variable  is  the  length  of  the  spring,  which 
should  be  as  long  as  practicable  in  order  to  keep  the  pressure 
on  the  lever  or  cam  which  operates  the  valve  from  being 
higher  than  necessary  at  the  extreme  lift  of  the  valve.  To 
.  illustrate  this  point  we  will  take  a  valve  on  which  a  pressure 
of  40  pounds  when  closed  is  desired,  and  which  opens  Vi  inch. 
If  the  spring  is  under  Vj  inch  compression  wlien  the  valve 
is  closed,  and  holding  40  pounds,  the  pressure  when  the  valve 
is  open  will  be  80  pounds.  But  if  we  use  a  spring  under  I'/i 
inch  compression  to  hold  40  pounds  when  the  valve  is  closed, 
when  the  valve  is  opened  the  %>-inch  travel,  the  pressure  will 
be  increased  to  only  56  pounds.  The  diameter  and  assembled 
length  of  the  spring  will  usually  be  determined  by  tlie  gen- 
eral design  of  the  engine.  The  diameter  should  be  as  large 
as  convenient,  which  will  lessen  the  tendency  to  buckle. 

We  will  now  design  a  spring  for  an  exhaust  valve,  the  lift 
of  the  valve  being  %  inch,  the  assembled  length  of  the  spring 
6  inches,  the  pitch  diameter  of  the  spring  2  inches,  and  the 
value  of  S  at  extreme  compression  25,000  pounds  per  square 
inch.  We  will  make  the  spring  714  inches  long,  thus  giving 
a  total  compression  of  1%  inch,  and  a  final  pressure  of  56 
pounds.     The  following  formulas  will  be  used: 

lld'S                                                  22D'8 
P  = ...d)  /.  = —...(2) 
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Diagram  showing  the  Mechanism  of  the 


Machincri/,\.T. 
Slick  Air  Tub." 


Pig.  e. 

quency  installations.  Owing  to  the  system  of  governing,  ap- 
plied directly  to  the  inlet  of  each  cylinder,  a  speed  regulation 
as  close  as  S'/j  per  cent  may  be  obtained. 

Owing  to  the  inherent  efficiency  of  the  four-stroke  cycle, 
gas  engine  economy  is  largely  independent  of  the  size,  and 
a  200  or  300  H.  P.  vertical  engine  will  give  nearly  the  same 
efficiency  as  a  large  horizontal  engine  like  the  one  shown. 
This  efficiency  ranges  close  to  10,000  B.  T.  U.  per  brake  horse- 
power per  hour,  The  ( Ificiency  is  largely  indejiendent  of  the 
kind  of  gas  used,  owing  to  the  fact  that  weaker  gases  will  take 
a  higher  compression — almost  200  pounds  per  square  inch,  for 
Instance,   for  furnace  gas. 
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P  =  pressure  at  given  compression, 

(i  =  diameter  of  wire  in  inches, 

D  =^  pitch  diameter  of  spring  in  inches, 

fi^  deflection  of  one  coll  in  inches, 

S  =  fiber  stress  in  pounds  per  square  inch, 

0  =  torsional  modulus  of  elasticity. 

[The  enmmon  form  of  thfe  formulas   (!)  and   (2)   is 


IGK 


»2P/v'-/ 


(3) 


f  =  - 


Ond' 


(4) 


In  these  formulas  P,  d,  S.  and  O.  denote  the  same  (|uanlilles 
as  In  formulas  (1)  and  (2),  and 
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R  =L  pitch  radius  of  spring  in  inches, 
f^  deflection  of  the  whole  spring  under  load, 
I  =:  full  length  of  wire  in  spring. 
The  formulas   (3)   and   (4)   can  easily  be  transformed  to  the 
form    in     (1)    and     (2)    by    writing    7r  =  22/7,    R  =  D/2.    and 
7  =  7rD»  (n  being  the  number  of  roils  in  the  spring). — Editor.] 
We  use  formula  (1)   to  determine  the  size  of  the  wire.    Sub- 
stituting the  known  values,  we  have 

\ia^  X  25,000 

56= ,  or  f?  =  0.225. 

28  X  2 

We  therefore  will  use  No.  4  Washburn  &  Moen  gage  wire, 
which  is  0.225.  To  determine  the  deflection  per  coil,  we  will 
substitute  the  known  values  in  formula   (2),  as  follows: 

22  X  4  X  25,000 

f,  = ■ =  0.112  inch. 

7  X  12,500,000  X  0.225 

The  free  length  of  the  spring  is  7%,  inches,  and  the  length 
with  the  valve  open  is  5%  inches,  the  compression  therefore 
is  1%  inch.  Then  1% -=- 0.112  (the  compression  per  coil) 
gives  15%  acting  coils  approximately,  and  adding  one  coil  on 
each  end,  for  a  flat  bearing  to  be  ground  at  right  angles  to 
the  axis  of  the  spring,  gives  17%  total  coils.  Therefore  the 
spring  will  be  2-inch  pitch  diameter,  714-inch  free  length.  No. 
4  W.  &  M.  gage  wire,  17%  total  coils,  squared  and  ground 
ends,  holding  40  pounds  at  6  inches  long,  and  56  pounds  at 
51/2'  Inches  long,  with  a  fiber  stre-ss  at  51/.  inches  long  of 
25,000  pounds  per  square  inch.  • 

If  it  is  desirable  that  the  pressure,  when  the  valve  is  open, 
rise  as  Utile  as  possible  above  40  pounds,  we  must  make  the 
spring  as  long  as  possible  and  still  compress  to  the  closed 
length  given!  We  will  assume  a  spring  2  inches  pitch  diam- 
eter, to  hold  40  pounds  when  6  inches  long,  and  as  little  over 
40  pounds  as  possible  at  5\:j  inches  long.  As  we  do  not  know 
the  pressure  at  51/2  inches  long,  we  will  take  the  fiber  stress 
25,000  pounds  at  6  inches  long,  instead  of  at  total  compression. 

lld'X  25,000  224 

Using  formula  (1 )  :    40  = ,  or  d'  = ,  and  f7=0.2nn. 

28  X  2  27,500 

We  will  therefore  use  No.  5  W.  &  M.  gage  wire,  which  is  0.207. 

22  X  4  X  25,000 


-=0.1215   inch 


Using  formula    (2):    A  = 

7  X  12,500,000  X  0.207 

compression  per  coil  when  holding  40  pounds.  Then  5y,  inch 
solid  length  less  twice  0.207  gives  the  length  occupied  by  the 
acting  coils  when  solid,  or  5.086  inches,"  and  5.086-^0.207  = 
24.5  acting  coils.  Further,  24.5X0.1215  =  2.975  inches  com- 
pression, which  added  to  6  inches  gives  8.975  inches  free 
length  of  the  spring,  say  9  inches.  The  spring  therefore  com- 
presses 3  inches  when  holding  40  pounds,  with  a  value  of  S 
of  25,000  pounds  and  at  514  inches  long,  being  compressed  3I2 

46  2/3 

inches,  holds  46  2/3   pounds,   with  a   value   of  S  of  X 

40 
25,000  or  29,166  2/3  pounds. 

In  these  examples  we  have  not  corrected  the  values  of  S 
to  allow  for  the  variation  in  sizes  of  wire  used,  from  the 
theoretical  sizes  obtained,  as  it  is  not  necessary  to  do  so  in 
practice.  It  is  interesting  to  note,  however,  the  difference  in 
this  value  at  final  compression,  obtained  by  the  above  method 
of  proportion  based  on  25,000  pounds  at  40  pounds  pressure, 
from  that  obtained  by  using  the  original  formula  with  the 
final  pressure  of  46  2/3  pounds,  and  wire  of  0.207  inch  diam- 
eter. The  first  method  gives  29,166  pounds,  while  the  second 
method  gives  26,782  pounds,  this  difference  being  caused  by 
the  difference  of  0.007  in  the  size  of  wire. 

*     *     * 

The  growing  practice  of  casting  threaded  holes  in  machine 
details  is  referred  to  by  the  Engineering  Record.  Wrought 
iron  nuts  are  inserted  in  the  molds  and  properly  located, 
be'.ng  held  securely  by  projections  from  the  cores.  For  work 
which  does  not  necessitate  any  high  degree  of  accuracy,  the 
nuts  can  be  placed  in  the  casting  close  enough  for  the  pur- 
pose required.  This  obviates  the  necessity  of  drilling  and 
tapping  operations  at  the  same  time,  as  wrought  iron  threads 
have  greater  strength  than  the  threads  cut  in  the  cast  iron 
itself. 


POLE  PIECE  DESIGN  FOR  DYNAMOS.* 

E.  A.  LOF.t 

To  give  a  definite  rule  for  the  design  of  pole  pieces  Is 
almost  Impossible,  due  to  the  many  different  shapes  of  poles 
used  by  the  various  dynamo  manufacturers.  The  parts  of 
which  a  pole  piece  consists  are  the  punchings,  the  end-plates, 
the  rivets,  and  the  bolts  holding  the  pole  piece  to  the  frame. 
Each  of  these  parts  will  in  the  following  treatise  be  treated 
separately,  and  some  data  and  dimensions  will  be  given,  illus- 
trating the  present  practice  of  their  design. 

Punchings. 
The  punchings  are  made  up  of  soft  sheet  steel,  carefully 
annealed,  and  of  a  size  of  about  No.  16  U.  S.  gage.  Before 
assembling,  each  punchin,g  should  be  thoroughly  lacquered 
with  an  approved  insulating  varnish,  and  then  left  to  dry. 
For  determining  the  number  of  punchings  required  for  a 
pole  piece  of  a  certain  width,  it  may  be  said  that  the  lacquer 
occupies  about  5  per  cent  of  the  total  width.  The  punchings 
are  pressed  together  in  a  hydraulic  press.  The  shapes  of  the 
punchings  vary  greatly,  dependent  upon  the  electrical  design. 
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Figs.  1  and  2.    Examples  of  Types  of  Pole  Piece  Desigrn. 

Figs.  1,  2,  and  3  show  a  few  of  the  various  forms  of  punch- 
ings used.  Some  manufacturers  have  one  of  the  face-corners 
of  each  punching  cut  off,  and  the  laminations  are  laid  with 
the  beveled  corners  alternately  to  one  side  and  then  the  other, 
thus  producing  a  pole  piece  with  saturated  tip. 

End-plates. 
To  give  the  pole  piece  a  more  substantial  construction,  an 
end-plate  of  heavier  thickness  is  provided  for  each  end.  These 
end-plates  are  made  up  of  tank  steel,  and  are  of  the  same  form 
as  the  punchings.  The  edges  are  either  straight  or  rounded. 
If  straight,  they  should  be  chamfered  at  45  degrees,  and  if 
rounded,  the  radius  should  be  equal  to  the  thickness  of  the 

TABLE  I. 


Rivet  diameter -,\      i 

End-plate j    i       J- 


Tff 


T» 


I 


E 
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plate,  as  shown  in  Figs.  4  and  5.  The  thickness  of  the  plate 
is  determined  by  the  size  of  the  rivets  holding  the  pole  pieces 
together.  Table  I  gives  suitable  thicknesses  based  upon  stan- 
dard rivet  diameters. 

Rivets. 
Some  methods  of  distributing  the  rivets  are  shown  in  Figs, 
1,  2,  and  3.  This  distribution,  however,  is  entirely  dependent 
upon  the  shape  and  size  of  the  pole  piece.  If  there  is  not 
sufficient  space  for  a  standard  size  rivet,  a  greater  number  of 
smaller  diameter  rivets  should  be  used.     Rivets  should  not  be 


Building-up  pressure  in  tons. 
Rivet  diameter j  -j', 

placed  too  close  to  the  edges.  The  distance  from  the  rivet  to 
the  edge  should  never  be  less  than  the  diameter  of  the  rivet. 
If  less,  the  end-plate  is  liable  to  break. 

The  building-up  pressure  required  for  a  pole  piece  is  usually 
a  reasonable  guide  for  determining  the  rivet  diameters. 
Table  II  gives  dimensions  of  rivet  diameters  such  that  the 
building-up    pressure   will   head-up    the   rivets    cold    in    pairs. 

*  Sec  M.iCHiNERY,  January,  1007:  Meulianical  Calculations  and 
Data  for  Dynamo  Design. 
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Fig.  3.     A  Third  Type  of 
Pole  Piece  Design. 


Flga.  4  aud  6.     Dealifn  of  Edge 
of  Knd. plates. 


For  deterniiniiis  the  iniiuher  of  rivets  required,  it  has  lieen 
found    from    aetual    praetice    that    as    an    average    for    every 
square  ineh  of  rivet  there  is  about  40  square  Indies  of  punch- 
ing area.    Thus, 
Approximate  number  of  rivets  =: 

Area  of  punching  in  square  Inches 


40  X  area  of  one  rivet 
Table  III  gives  for  each  rivet  diameter  the  area  of  the 
rivet,  and  a  suitable  pitch  that  will  allow  40  square  inches 
imuelilng  area  for  each  square  inch  of  rivet  cross-section.  It 
also  gives  the  distances  from  the  center  of  the  rivets  to  the 
edge  of  the  end  plate. 

TABLE  III. 


Diameter  of  rivet. . . . 
Area 

IB             fl 
t     1      Tff           S 

.049  .077  .110 

.150 

3i 

u 

.190 
3J 
If 

.249 

6 

S 

.307 

a 
.442 

Pitch 

Distance  to  edge 

n  1  n  2j 

41 

As  mentioned  before,  the  spacing  of  the  rivets  is,  to  a  great 
extent,  dependent  upon  the  size  and  shape  of  the  pole  pieces, 
and  good  judgment  must  be  relied  upon  to  adjust  the  diame- 


Plg.  6.    Tight-at  Rivets. 


Fig.  7.    Clearance  Rivets. 


ters  and  pitch  so  as  >to  suit  each  particular  case.  The  rivets 
may  he  either  of  the  cold  rolled  steel  tight-fit  type  or  of 
the  wrought  iron  clearance  type. 

Cold  Boiled  Steel  Tight-flt  Rivets. 
For  this  type  of  rivets  the  holes  in  the  punchings  should  be 
O.OO.'J  inch  larger  than  the  rivet  diameters.     This  will  produce 
a  tight  fit  when  assembled.    The  holes  in  the  end-plates  should 

TABLE  IV.     TIGHT-FIT  RIVETS. 

(See  Fig.  (i  for  notations  ) 
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be  1/32  Inch  larger  than  the  rivets.  The  riveting  is  done  cold 
In  the  press;  only  the  final  peening  of  the  head  is  done  by 
hand.  Tight-fit  rivets  are  used  in  all  bolted-ln  pole  pieces. 
Fig.  6  and  Table  IV  give  dimensions  for  a  standard  line  of 
tlght-flt  riveU. 


Wrought  Iron  Clearance  Rivets. 
'I'hc    rivet    holes    in    tlie    punchlngK    and    the   erid-iilales    for 
this  tyjie  of  rivets  arc  made   I/K;  iiicli   liirper  than   the  ilvotB. 

TABLE  V.    CLEARANCE  RIVETS. 
(See  FiR.  7  for  notations.) 
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All  riveting  Is  done  hot.  Clearance  rivets  are  used  in  all 
cast-in  pole  pieces.  Fig.  7  and  Table  V  give  dimensions  for 
a  line  of  clearance  rivets. 

Bolts. 

The  pole  pieces  are  secured  to  machined  surfaces  Inside  the 
frame  by  one  or  two  bolts  for  each  pole  piece.  These  bolts 
pass  through  the  frame  into  the  pole  piece.  They  do  not, 
however,  pass  entirely  through  the  poles,  but  leave  the  pole 
faces  smooth  and  unbroken.  For  smaller  pole  pieces  the 
treading  is  done  directly  in  the  punchings,  but  for  larger 
sizes  it  is  advisable  to  provide  a  large  solid  iron  cross  bar 
passing  lengthwise  through  the  pole  piece.  This  bar  in  then 
drilled  and  threaded  for  the  bolts.  The  former  practice  is 
shown  in  Fig.  2  and  the  latter  in  Fig.  1.  The  method  of 
fastening  the  pole  pieces  by  means  of  liolts  permits  the 
removal  of  the  poles  and  the  field  coils  without  separating  the 
frame,  and  repairs  can  be  made  in  the  shortest  possible  time. 
II  only  one  bolt  is  used  for  holding  the  pole  piece  in  place, 
it  is  advisable  to  provide  a  dowel  pin  to  prevent  the  pole 
piece  from  turning. 

In  Figs.  8  and  9  are  shown  two  kinds  of  bolts.  The  one 
shown  in  Fig.  S  is  mostly  used  for  rotating  field  pole  pieces. 
Fig.  9  shows  a  machine  bolt  tapped  into  the  pole  punchings. 


Fig.  8.    Steel  Bolt  for  Rotating 
Field  Pole  Pieces. 


Fig.  9.    Machine  Bolt  tapped 
into  Pole  Punchings. 


Referring  to  the  reference  letters  in  Fig.  9,  if  D  is  less 
than  1%  inch,  then  A  =  D  +  \i  inch,  and  B=Vs  inch.  If  D 
is  larger  than  1%  inch,  then  A  =  I>-f  %  inch,  and  B^3/16 
inch.  The  diameter  D  of  the  bolts  can  be  calculated  from 
formulas  as  given  in  any  mechanical  handbook. 


A  new  employers'  liability  bill,  intended  to  meet  the  objec- 
tions found  by  the  Supreme  Court  of  the  United  States,  in 
declaring  the  previous  bill  passed  unconstitutional,  was  passed 
by  the  House  of  Representatives  at  Washington  on  April  6. 
On  April  9  the  bill  was  also  passed  by  the  Senate.  This  law 
is  specifically  directed  towards  railroads  engaged  in  interstate 
commerce,  and  will  hold  railroad  comiianies  liable  for  all 
injuries  to  employes  while  engaged  in  commerce  between  the 
states  or  territories,  and  also  when  eii.gaged  in  commerce 
wholly  within  a  territory.  The  bill  passed  in  the  House  by  a 
vote  of  300  to  1,  but  it  is  feared  that  the  present  bill  may 
not  stand  the  test  of  constitutionality  when  subjected  to  the 
test  of  the  Supreme  Court. 
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COMPARATIVE  VALUE  OP  ALCOHOL  AND 
GASOLINE  AS  ENGINE  FUELS. 

The  technologic  branch  of  the  United  States  Geological 
Survey,  under  the  direction  of  Mr.  J.  A.  Holmes,  has  recently 
completed  an  elaborate  series  of  tests  on  the  relative  value  of 
gasoline  and  alcohol  as  producers  of  power.  The  tests,  over 
two  thousand  in  number,  probably  represent  the  most  com- 
plete and  exact  investigation  of  the  kind  that  has  been  made 
either  in  this  country  or  abroad,  and  includes  much  original 
research  work. 

Professor  R.  R.  Fernald,  engineer-in-charge  of  the  gas  pro- 
ducer section  and  professor  of  mechanical  engineering  in  the 
Case  School  of  Applied  Science,  Cleveland,  Ohio,  was  in  gen- 
eral charge  of  the  tests.  -R.  M.  Strong,  formerly  connected 
with  the  engineering  department  of  Columbia  University,  had 
personal  supervision  of  the  work.  He  was  assisted  by  a  corps 
of  specially-trained  men. 

These  tests  were  conducted  at  the  fuel  testing  plant  of  the 
Geological  Survey  at  Norfolk,  Va.,  and  show  the  following 
results  in  regard  to  the  comparative  fuel  consumption  of  73 
degrees  specific  gravity  gasoline  and  commercial  completely 
denatured  alcohol,  per  unit  of  power. 

Correspondingly  well-designed  alcohol  and  gasoline  engines 
when  running  under  the  most  advantageous  conditions  for 
each,  tvill  consume  equal  volumes  of  the  fuel  for  which  they 
are  designed.  This  statement  is  based  on  the  results  of 
many  tests  made  under  the  most  favorable  practical  condi- 
tions that  could  be  obtained  for  the  size  and  type  of  engines 
and  fuel  used.  An  average  of  the  minimum  fuel  consumption 
values  thus  obtained,  gives  a  like  figure  of  eight-tenths  pint 
per  hour  per  brake-horse-power  for  gasoline  and  alcohol. 

Considering  that  the  heat  value  of  a  gallon  of  denatured 
alcohol  is  only  a  little  over  six-tenths  that  of  a  gallon  of 
gasoline,  this  result  of  equal  fuel  consumption  by  volume  for 
gasoline  and  alcohol  engines  probably  represents  the  best 
comparative  value  that  can  be  obtained  for  alcohol  at  the 
present  time,  as  is  also  indicated  by  Continental  practice. 
Though  the  possibility  of  obtaining  this  condition  in  practice 
here  has  been  thoroughly  demonstrated  at  the  Government 
fuel-testing  plant,  it  yet  remains  with  the  engine  manu- 
facturers to  make  the  "equal  fuel  consumption  by  volume"  a 
commercial  basis  of  comparison. 

The  gasoline  engines  that  were  used  in  these  tests  are  rep- 
resentative of  the  standard  American  stationary  engine  types, 
rating  at  10  to  15  horse-power,  at  speeds  of  from  250  to  300 
revolutions  per  minute,  while  the  alcohol  engines  were  of 
similar  construction  and  identical  in  size  with  the  gasoline 
engines. 

The  air  was  not  preheated  for  the  above  tests  on  alcohol  and 
gasoline,  and  the  engines  were  equipped  with  the  ordinary 
types  of  constant  level  suction  lift  and  constant  level  press- 
ure spray  carbureters.  Many  special  tests  with  air  preheated 
to  various  temperatures  up  to  250  degrees  F.,  and  tests  with 
special  carbureters  were  made,  but  no  beneficial  effects  trace- 
able to  better  carburation  were  found  when  the  engines  were 
handled  under  the  special  test  conditions,  including  constant 
speed  and  best  load. 

The  commercial  completely  denatured  alcohol  referred  to  is 
100  parts  ethyl  alcohol  plus  10  parts  methyl  alcohol  plus  ij 
part  benzol,  and  corresponds  very  closely  to  94  per  cent  by 
volume  or  91  per  cent  by  weight  ethyl  alcohol  (grain  alco- 
hol). No  detrimental  effects  on  the  cylinder  walls  and 
valves  of  the  engines  were  found  from  the  use  of  the  above 
denatured  alcohol. 

The  lowest  consumption  values  were  obtained  with  the 
highest  compression  that  it  was  found  practical  to  use;  which 
compression  for  the  denatured  alcohol  ranged  from  150  to  180 
pounds  per  square  inch  above  atmosphere. 

Eighty  per  cent  alcohol  (alcohol  and  water)  for  use  in  en- 
gines of  the  present  type  would  have  to  sell  for  at  least  15 
per  cent  less  per  gallon  than  the  denatured  alcohol  in  order 
to  compete  with  it.  The  niinimum  consumption  values  in  gal- 
lons per  hour  per  brake-horse-power  for  80  per  cent  alcohol  Is 
approximately  17.5  per  cent  greater  than  for  the  denatured 
alcohol  used,  or  for  gasoline.  A  series  of  tests  made  with 
alcohol   of  various  percentages  by  volume,  ranging  from  94 


per  cent  to  50  per  cent  showed  that  the  minimum  consump- 
tion values  in  gallons  per  hour  per  brake-horse-power  increased 
a  little  more  rapidly  than  the  alcohol  decreased  in  percentage 
of  pure  alcohol.  That  Is,  the  thermal  efficiency  decreased 
with  the  decrease  in  percentage  of  pure  alcohol.  This  de- 
crease in  thermal  efficiency  or  increase  in  consumption,  re- 
ferred to  pure  alcohol  is,  however,  comparatively  slight  from 
100  per  cent  alcohol  down  to  about  SO  per  cent  alcohol.  Within 
these  limits  it  may  be  neglected  in  making  the  calculations 
necessary  to  compare  the  minimum  consumption  values  for 
tests  with  different  percentages  of  alcohol. 

The  nearer  the  alcohol  is  to  pure,  the  greater  the  maximum 
horse-power  of  the  engine.  The  per  cent  reduction  in  maxi- 
mum horse-power  for  80  per  cent  alcohol  as  compared  with 
that  for  denatured  alcohol  used  was  less  than  1  per  cent,  but 
the  starting  and  regulating  difficulties  are  appreciably  in- 
creased. 

With  suitable  compression,  mixtures  of  gasoline  and  alco- 
hol vapors  (double  carbureters)  gave  thermal  efficiencies 
ranging  between  that  for  gasoline  (maximum  22.2  per  cent) 
and  that  for  alcohol  (maximum  34.6  per  cent)  but  in  no 
case  were  they  higher  than  that  for  alcohol.  The  above 
thermal  efficiencies  are  calculated  from  the  brake-horse-power 
and  the  low  calorific  value  of  the  fuel,  which  for  the  gasoline 
was  19,100  British  thermal  units  per  pound  and  for  the  de- 
natured alcohol  was  10,500  British  thermal  units  per  pound. 

As  has  been  previously  demonstrated,  alcohol  can  be  used 
with  more  or  less  satisfaction  in  stationary  and  marine  gaso- 
line engines,  and  these  gasoline  engines  will  use  from  one-and- 
one-half  to  two  times  as  much  alcohol  as  gasoline,  when  oper- 
ating under  the  same  conditions.  The  possibilities,  however, 
of  altering  the  ordinary  gasoline  engine  as  required  to  obtain 
the  best  economies  with  alcohol  are  very  limited;  for  the 
amount  that  the  compression  can  be  raised  without  entirely 
redesigning  the  cylinder  heads  and  valve  arrangement  is 
ordinarily  not  sufficient,  nor  are  the  gasoline  engines  usually 
built  heavy  enough  to  stand  the  maximum  explosive  pressures, 
which  often  reach  600  and  700  pounds  per  square  inch.  With 
the  increase  in  weight  for  the  same  sized  engine  designed  to 
use  alcohol  Instead  of  gasoline,  comes  an  Increase  in  maxi- 
mum horse-power  of  a  little  over  thirty-five  per  cent,  so  that 
its  weight  per  horse-power  need  not  be  greater  than  that  of 
the  gasoline'  engine,  and  probably  will  be  less. 

The  work  was  taken  up  to  investigate  the  characteristic  ac- 
tion of  fuels  used  in  internal  combustion  engines  with  a  detail- 
ed study  of  the  action  of  each  fuel  (gasoline  and  alcohol)  as 
governed  by  the  many  variable  conditions  of  engine  manipu- 
lation,  design  and  equipment.  These  variables  were  isolated, 
so  far  as  possible;  their  separate  and  combined  effects  were 
determined;  worked  out  under  practical  operating  conditions; 
and  lead  up  to  the  conditions  required  for  minimum  fuel  con- 
sumption. The  results  show  the  saving  that  can  be  obtained 
over  conditions  for  maximum  consumption,  and  also  establish 
a  definite  basis  of  comparison  under  conditions  most  favor- 
able to  each  fuel.  This  latter  is  a  point  of  much  commercial 
interest  and  a  study  of  the  comparative  action  of  gasoline 
and  alcohol  may  be  of  great  service  in  solving  some  of  the 
general  internal  combustion  engine  problems  where  other  than 
liquid  fuels  are  used. 

Many  of  the  tests  of  internal  combustion  engines  have  been 
made,  but  most  of  them,  especially  in  this  country,  were  by 
private  concerns,  for  a  specified  purpose,  and  the  results  are 
not  generally  available.  Furthermore,  as  is  generally  recog- 
nized by  those  familiar  with  gas  and  especially  gasoline  en- 
gine operation,  the  conditions  influencing  engine  performance 
are  so  numerous  and  varied  as  to  make  the  value  of  off-hand 
comparison  very  limited  and  oftentimes  misleading,  exact 
comparisons  only  being  possible  under  identical  conditions  or 
with  reference  to  the  actual  known  differences  in  all  condi- 
tions that  influence  the  results. 

This  investigation  was  made  with  a  view  to  supplying  the 
continually  increasing  demand  for  more  complete  and  exact 
information  concerning  the  operation  and  design  of  gasoline 
and  alcohol  engines  and  to  assist  the  Government  and  others 
interested  in  the  larger  and  more  general  internal  combus- 
tion engine  problems. 
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GEAR-CUTTING  MACHINERY- 5. 

BAl.l'H  B,  FLANDERS,' 

This  InstalliiK'nt  of  this  series  of  articles  on  genr-cutUng 
niachineryi  •ontlnues  the  discussion  of  machines  for  cutting 
the  teeth  of  worms,  and  of  spiral  and  herring-bone  gears, 
begun  In  tlic  last  Issue. 

Automatic  Machines  for  Milling  Helical  Gears  with 
Formed  Cutters. 

A  number  of  full  automatic  machines  have  been  built  In  an 
experimental  way  for  milling  spiral  gears  with  formed  cut- 
ters. They  have  usually  been  modelled  after  the  automatic 
spur  gear  cutter.  Evidently  the  mechan- 
ism has  to  be  considerably  more  com- 
plicated. The  first  complication  involved 
Is  due  to  the  fact  that  the  index  wheel 
must  be  under  the  influence  of  both  the 
helical  and  the  indexing  movements,  as 
in  the  Reinecker  machine  in  Figs.  85  and  • 
86.  The  differential  gearing  there  shown 
Is    the    arrangement    generally    used    to 


Pig.  91.    Automatic  Helical  Gear-cutting  Machine,  made  by  Gould  &  Eberhardt. 

effect  the  combination  of  these  movements   in  the  automatic 
helical  gear-cutter. 

Another  complication  is  introduced  by  the  necessity  for 
relieving  the  cutter  on  its  return  stroke,  after  finishing  the 
forward  feed  through  the  blank.  Backlash  in  the  rotating 
mechanism  between  the  cutter  slide  and  the  work  so  alters 
the  position  of  the  cutter  and  the  work  on  the  return  stroke, 
that  the  latter  will  drag  on  the  one  side  of  the  groove  it  has 
just  cut,  unless  it  is  separated  slightly  from  it.  This  has 
been  done  in  various  ways  in  the  various  machines  built; 
In  some  cases  by  mounting  the  cutter  on  a  supplementary 
holder  which  rocks  back  out  of  the  way  on  the  return  stroke, 
and  in  other  cases  by  withdrawing  the  work  by  mechanism 
provided  for  the  purpose. 

These  various  complications  seem  to  have  militated  against 
the  commercial  success  of  the  automatic  spiral  gear  cutting 
machine  to  such  an  extent  that,'  so  far  as  we  know,  but  one 
1  of  the  various  designs  built  has  ever  left  the  shop  where  It 
I  was  made.  The  design  we  refer  to  is  that  shown  in  Fig.  91, 
built  by  Gould  &  Eberhardt  of  Newark,  N.  .7.  As  will  be  seen. 
It  is  a  machine  of  large  capacity,  built  in  the  form  of  the 
horizontal  machines  for  cutting  spur  gears,  shown  in  Figs.  29 
to  36.  The  cutter  spindle  is,  of  course,  set  In  a  swiveling 
head,  and  is  driven  by  worm  gearing.  Three  sets  of  change 
gears  are  used — one  of  them  for  the  indexing  mechanism,  one 
tor  obtaining  the  proper  lead  of  the  helix,  and  one  for  chang- 
ing the  feed.  The  relieving  mechanism  operates  as  follows: 
As  the  cutter  is  being  rapidly  returned  to  allow  the  work  to 
be  indexed  for  a  new  cut,  the  work  Is  withdrawn  slightly  from 
contact  with  the  cutter  by  a  cam  actuated  device,  connected 
with   the   indexing   mechanism.     On    the    conclusion    of   the 


indexing,  the  work  Is  again  brought  up  to  the  cutting  iiosltlon. 
and  the  cutter  is  fed  downward  for  a  new  tooth. 

Molding-Generatlngr  Principle  for  Cutting  Helical  Gears- 

Planlng  Operations. 
Passing  by  the  templet,  odontogiaphlc,  and  describing-gen- 
erating principles,  for  the  reasons  mentioned  in  the  introduc- 
tion to  this  section  (page  611),  we  come  to  the  molding-gener- 
ating principle.  This  is  applied  to  helical  gears  in  the  same 
way  as  to  spur  gears,  with  such  modifications  as  are  necessary 
to  allow  for  the  helical  shape  of  the  teeth.  The  counterpart  of 
Fig.  6  is  shown  in  Fig.  92.  The  forming  cutter  and  the  blank 
to  be  cut  are  rolled  together  as  In  Fig.  6,  while  the  forming 

cutter  is  reciprocated  axially.  In 
combination  with  the  axial  move- 
ment, however,  the  cutter  has  to 
be  given  a  rocking  movement 
about  its  center  line,  so  that  Its 
teeth  will  follow  the  path  of  the 
dotted  lines  shown,  which  indicate 
the  helix  of  the  spiral  gear  which 
the  cutter  represents. 

This  process  was  contemplated 
by  Mr.  Fellows,  of  the  Fellows 
Gear  Shaper  Co.,  in  the  original 
working  out  of  his  system  of  gear- 
cutting.  Given  suitable  cutters, 
the  necessary  changes  in  the  ma- 
chine shown  in  Fig.  63,  would 
simply  be  those  involved  in  giv- 
ing the  cutter  a  rotary  rocking 
motion  in  unison  with  its  recipro- 
cating movement,  to  compel  the 
tooth  to  follow  the  line  of  the 
helix  of  the  gear  which  the  cutter 
represents.  It  is  not  probable 
that  this  process  will  ever  come 
into  commercial  use,  as  the  great 
number  of  helix  angles  required 
would  Involve  too  large  a  stock 
of  cutters. 

The  counterpart  of   Fig.   7,   for 

helical    gears,    is    shown    in    Fig. 

93.     Here   the    forming   rack   has 

teeth     set     on     the     same     angle 

as   the   helix  angle   desired  in  the   gear  being  formed.     The 

rolling  of  a  plastic  blank  over  this  forming  rack  will  form  in 

the  blank  helical  teeth  of  the  shape  desired.     A  top  view  of 

the  rack  is  shown,  which  will  make  this  clearer.     Instead  of 

the  forming  rack  shown  by  the  full  lines,  we  may  use  one  like 

that  shown   in   the  dotted  lines,  whose  teeth  coincide   with 


FIsr.  92. 


Maehincri/.y.T 

__.    The  Molding-Generating  Principle  arranged  to  employ  n  Cutter 

having  a  Helical  Shaping  Action,  cutting  Teeth   In   a  Solid   Blank;   compare 
with  Pig.  6. 

those  of  the   first,  but  which  moves  in  a  direction   at  right 

If  this  dotted   rack  is 
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angles  to  the  direction   of  its  teeth. 

moved  at  such  a  rate  of  speed  that  Its  teeth  always  cotncld* 
with  those  of  the  rack  shown  in  full  lines,  they  will  evidently 
both  form  teeth  of  exactly  the  same  shape  In  the  blank. 

In  Fig.  94  we  have  the  dotted  rack  of  the  top  view  of  Fig. 
93,  shown  engaged  in  the  operation  of  generating  the  teeth  of  a 
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gear  identical  witli  tliat  in  Fig.  93.  This  view  has  been  taken 
at  an  angle  so  as  to  show  the  normal  view  o£  the  rack.  If  the 
proper  relative  rates  of  rotation  of  the  work  and  movement  of 
the  rack  are  maintained  in  Figs.  93  and  94,  and  the  normal 
sections  of  the  racks  In  each  case  are  the  same,  the  gears 
generated  will  be  the  same.  It  is  evident  In  Fig.  94  that  the 
teeth  of  the  rack  may  be  replaced  by  shaper  or  planer  tools 
r,  and  y,,  which  may  be  used  in  forming  teeth  on  the  blank 


ALTERNATIVE 
FORMING  RAC 


Fig.  93.  A  Rack  with  Teeth  set 
on  an  Angle.  Operating  by  Impres- 
sion on  the  Molding-Generating 
Principle,  to  form  Teeth  in  a  Heli- 
cal Gear  ;  compare  with  Fig.  7. 


Machinery, X.Y. 

Pig.  94.  Shaper  Tools 
representing  Teeth  of  Imagin- 
ary Rack.  Operating  on  the 
Molding-Generating  Principle 
to  generate  Teeth  in  a  Heli- 
cal Gear ;  compare  \vith  Fig.  8. 

by  rotating  the  gear  and  moving  the  tools  endwise.  In  the 
proper  ratio  prescribed  by  the  conditions  in  Fig.  93.  Fig.  94  is 
thus  the  counterpart  of  Fig,  S  for  helical  gearing.  Similar 
counterparts  may  be  drawn  for  Figs.  9  and  10,  showing  the 
milling  and  grinding  processes,  but  since  no  practical  applica- 
tion is  made  of  these,  they  are  omitted. 

Fig.  94  is  interesting  in  that  it  hints  at  the  principle  on 
which  the  action  of  the  helical  gearing  is  based.  As  drawn, 
it  shows  very  plainly  the  action  of  the  well-known  Sellers 
drive  for  planers.  It  will  be  noted  that  for  a  short  space  the 
rack  teeth  exactly  fill  the  outline  of  the  gear  tooth.  Contact 
between  the  gear  and  the  rack  takes  place  on  straight  lines, 
running  diagonally  across  the  plane  faces  of  the  rack  teeth. 
Much  might  be  written  about  the  contact  between  spiral  gears 
and  racks,  and  the  contact  of  spiral  gears  with  each  other, 
that  has  not  been  published,  so  far  as  the  writer  is  aware; 
but  since  this  subject  is  not  germane  to  the  subject  of  this 
series  of  articles,  it  will  not  be.  touched  on  here. 

Practical  application  has  been  made  of  the  principle  shown 
in  Fig.  94.  The  Bilgram  spiral  gear  jilaning  machine,  involv- 
ing this  principle,  is  shown  in  Fig.  95.  The  work  is  mounted 
on  a  spindle  carried  in  a  head,  which  swivels  about  a  vertical 
axis  so  that  it  may  be  set  to  the  helix  angle  of  the  gear  being 
cut.  The  cutting  tool,  having  a  shape  to  represent  a  tooth  of 
the  imaginary  generating  rack,  is  carried  by  a  ram  which 
works  in  and  out,  cutting  on  the  return  stroke.  This  ram  is 
carried  by  a  head  which  is  fed  along  the  bed  of  the  machine. 
This  longitudinal  feeding  of  the  ram-carrying  head  is  con- 
nected with  the  rotary  movement  of  the  work  spindle  by 
change  gearing,  in  the  proper  ratio  for  the  case  in  hand,  so 
that  the  gear  will  roll  with  the  movement  of  the  head  just  as 
it  would  if  it  were  acting  under  the  influence  of  the  imaginary 
rack,  one  of  whose  teeth  is  represented  by  the  cutting  tool. 
The  conditions  are  thus  exactly  the  same  as  in  Fig.  94. 

Under  these  conditions,  if  the  machine  is  set  properly,  the 
cutting  tool  will  start  to  work  at  one  side  of  the  blank,  and 
pass  through  it,  feeding  at  the  end  of  each  successive  stroke, 
with  the  work  rolling  in  such  a  way  as  to  form  a  tooth  space 
of  the  proper  shape.  This  action  is  modified  somewhat  by  the 
method  of  indexing  adopted,  which,  is  the  same  as  for  the 
somewhat  similar  spur  gear  planing  machine  by  the  same 
builder,  shown  in  Fig.  48.  The  arrangement  used  indexes 
the  work  at  every  stroke,  so  that  when  the  tool  has  once 
pasred  through  the  work,  the  gear  is  entirely  completed,  every 


tooth  having  been  worked  on.  This  indexing  movement  and 
the  rolling  motion  required  for  the  generating  are  superim- 
posed on  each  other  by  suitable  mechanism  so  that  neither 
interferes  with  the  other. 

It  may  be  mentioned  incidentally  that  this  machine  is  the 
only  one  known  to  the  writer  in  which  all  the  requirements 
for  theoretical  accuracy  in  cutting  helical  gears  have  been 
taken  care  of.  There  is  a  minute,  though  actual,  error 
involved  in  even  the  otherwise  perfect  bobbing  process  for 
cutting  these  gears. 

The  Hobbing-  Modification  of  the  Molding-Generating 
Principle  of  Cutting  Helical  Gears. 

Instead  of  using  the  shaper  or  planer  tool  to  take  the  place 
of  the  teeth  of  the  imaginary  rack  shown  in  Fig.  94.  we  may 
use  a  hob,  in  the  same  way  that  it  was  used  in  Fig.  50  for  hob- 
bing spur  gears.  This  condition  is  shown  in  Fig.  96,  which 
should  be  compared  with  Figs.  50  and  94.  The  upper  or  plan 
view  best  shows  the  respective  angular  settings  of  the  work 
and  the  hob.  The  hob  is  set  at  an  angle  with  the  line  of 
movement  of  the  imaginary  rack  equal  to  its  own  helix  angle, 
as  for  spur  gears.  The  gear  being  cut  is  set  at  an  angle  with 
this  same  line  equal  to  its  own  helix  angle,  so  that  in  this 
case  (in  which  both  gear  and  hob  are  right-hand)  they  are 
set  at  an  angle  to  each  other  equal  to  the  difference  between 
the  helix  angles.  If  the  hob  represented  by  the  worm  in  the 
diagram  is  revolved  in  the  direction  shown,  its  teeth  will  have 
the  same  outline  and  the  same  movement  as  the  teeth  of  an 
imaginary  rack,  moving  in  the  direction  shown.  If  the  work 
be  revolved  in  the  proper  ratio  with  the  hob,  the  latter  will 
form  the  teeth  in  the  former  in  the  same  way  that  the  imagi- 
nary rack  would,  provided  it  is  fed  progressively  through 
the  work  in  the  direction  of  line  X  X. 

This  necessity  for  feeding  the  hob  through  the  work  intro- 
duces   an   added   complexity   to   the   machine    in   the   case   of 


Fig.  95.    The  Bilgram  Machine  for  Cutting  Helical  Gears,  operating  on 
the  Principle  of  Fig.  94. 

spiral  gears,  beyond  that  needed  for  the  spur  gear  hobbing 
machine.  To  understand  this,  suppose  that  in  Fig.  96  the 
spindle  mechanism  is  stopped,  so  that  both  the  spindle  and 
work  ceased  to  revolve.  To  make  it  possible  to  feed  the  hob 
through  the  work  in  the  direction  of  line  -T  X  without  hav- 
ing the  teeth  of  the  one  strike  against  the  other,  it  will  be 
necessary  to  revolve  either  the  work  or  the  hob.  Suppose 
that  the  work  be  connected  by  change  gearing  with  the  feed- 
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screw  ol"  the  cutter  slide,  so  that  It  Is  revolved  ns  the 
cutter  is  fed  up  or  down,  in  the  same  way  that  the  worlc  In 
FIs.  SI  Is  revolved  ns  the  table  is  fed  backward  and  forward. 
I'nder  these  conditions,  the  cutter  may  be  moved  thiougli  the 
work  freely,  the  latter  revolving  to  allow  the  cutter  to  jiass. 
Not  only  must   the  work  revolve  in   a  defmite   relation   with 
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WHICH  IS  CUTTINQ  THE  QEAR 


'  GEAR  BEING  CUT 


N   MELIX  ANGLE  OF  MOB 
X  (otHECTION  OF  FEEDINQ 


IMAGINARY  RACK  WHICH  FORMS 
THE  GE.AR  3Y   THE  MOLDING 
GENERATING  PROCESS.   ITS  TEETH 
COINCIDE  WITH  THOSE  OF  THE 
H03,  WHEN   THE  LATTER  IS  SET 
AS  SHOWN. 


Ptg.  96. 


Molding-Generating  Method  of  Cuttingr  Spiral  Gears,  aa  Exemplified 
in  the  Robbing  Process ;  compare  with  Figs,  50  and  94. 

the  feeding  of  the  cutter  slide,  but  the  worlv  must  also  revolve 
in  unison  with  the  cutter  or  hob,  as  for  spur  gears.  It  must 
then  be  so  connected  with  the  cutter  and  with  the  cutter  slide 
feed-screw  that  it  will  be  under  the  influence  of  either  or 
both  of  them,  without  any  interference  of  the  two  movements 
with  each  other.  This  connection  is  usually  made  by  a  "jack- 
in-the-box"  or  differential  meclianism,  exactly  identical  in 
principle  with  that  shown  in  Fig.  86  for  combining  the  in- 
dexing and  helical  feeding  movements  for  revolving  the  work 
in  the  Reinecker  universal  machine.  In  the  case  of  the 
spiral  gear  bobbing  machine  we  have  a  helical  feeding  move- 
ment and  a  cutter  spindle  movement  to  combine  for  revolving 
the  work. 

A  typical  arrangement  of  the  mechanism  used  for  this  pur- 
pose is  shown  in  diagrammatic  form  in  Fig.  97.  Power  is  ap- 
plied to  the  machine  through  driving  shaft  G.  The  bevel 
gears  shown  connect  this  driving  shaft  with  vertical  shaft  H, 
by  means  of  which  the  hob  is  driven.  Change  gears  shown 
connect  shaft  G  with  shaft  E.  Considering  for  the  time  being 
that  worm-wheel  B  and  the  attached  bevel  gear  D  are  sta- 
tionary, the  rotation  of  E  and  the  cross  arm  A  keyed  to  it, 

CUTTER  SLIDE  FEED  SCREW 
I  |_,  CUTTER  DRIVING  SHAFT 
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CHANGE  GEARS  FOR  LEAD  OF  SPIRAL 


- —  CHANGE  GEARS  FOR  RATE  OF  FEED 


Fig.  97.    Typical  Arrangement  of  Gearing  for  Spiral  Gear 
Robbing  Machine. 

Will  cause  bevel  gears  C  to  roll  around  on  stationary  gear  D, 
thereby  revolving  gear  L  and  shaft  F  to  which  it  is  keyed, 
til  us  rotating  the  work  table.  The  change  gears  connecting 
O  and  E  are  selected  to  give  the  proper  ratio  of  movement 
between  the  hob  or  cutter  spindle  and  the  work  table,  to 
agree  with  the  numlier  of  threads  in  the  hob  and  the  number 
of  teeth  in  the  gear  lieiiig  cut.  The  cutler  slide  feed-screw  K 
is  connected  liy  change  gears  with  shaft  ./,  which  is,  in  turn, 
connected  through  tlie  clutch  and  the  bevel  gears  shown  with 
shaft   E.    The    clulch    furnishes   the   means   of   stopping   and 


starting  the  feed,  and  the  change  gears  serve  lo  give  the  rate 
of  feed  desired,  ("liaiige  gears  are  also  provided  connecting 
bevel  gear  M  on  I'cedscrew  A',  with  worm  L,  which  drives 
worm-wheel  IS,  running  loosely  on  shaft  E.  By  this  means, 
supposing  for  the  moment  that  shaft  E  and  its  attached  cross 
arm  A  are  stationary,  the  rotation  of  the  feed-screw  is  com- 
municated through  the  change  gears  to  worm-wheel  B  and 
Its  attached  bevel  gear  D,  which,  driving  bevel  pinions  C  on 
their  stationary  studs,  revolve  gear  L,  and  with  it  shaft  F 
and  the  worm  driving  the  work  table.  In  this  way,  by  select- 
ing suitalile  change  gears,  tlie  work  may  be  revolved  to  agree 
wilh  the  length  of  the  lead  of  the  spiral  on  which  its  li'clh  are 
formed,  so  that  the  cutter  may  be  fed  up  and  down  tlirough 
it  without  interfering  with  the  teeth. 

We  thus  see  that  the  mechanism  shown  in  Fig.  97  may  be 
arranged  to  connect  the  hob  and  the  work  in  the  proper  ratio, 
as  for  cutting  spur  gears,  and  also  for  connecting  the  feed- 
screw and  the  work  in  the  proper  ratio  as  for  cutting  spiral 
gears  in  the  milling  machine.  But  this  mechanism  not  only 
performs  these  two  functions  separately,  but  it  will  perform 
them  together,  as  well,  so  that  either  the  feed  or  the  cutter 


Fig.  98.     Biernatzki  Gear-hobbing  Machine. 

r^dlving  mechanism  may  be  started,  stopped  or  reversed  inde- 
pendently of  the  other  movement,  and  the  work  will  still  be 
properly  controlled  under  all  conditions.  The  mechanism 
shown  is  not  that  invariably  used,  but"  it  is  typical  of  the 
arrangement  employed  in  many  bobbing  machines  designed 
for  cutting  helical  gearing. 

Hobbing  Machines  with  Cutter  Slide  on  Bed. 
The  first  hobbing  machine  for  spiral  gears  we  show  is  that 
in  Fig.  98,  made  by  Biernatzki  &  Co.,  60  Zschopauerstrasse, 
Chemnitz,  Germany.  .  This  machine  is  built  on  the  general 
lines  of  the  orthodox  automatic  spur  gear  cutter  shown  in 
Figs.  21  to  28.  The  machine  is  stiffly  constructed,  the  col- 
umn and  head  being  apparently  made  in  one  piece.  A  notice- 
alile  feature  is  the  rigid  construction  of  the  outer  work  sup- 
port. In  a  smaller  size  machine  this  is  mounted  on  the 
front  of  the  bed,  but  in  the  case  shown  it  is  supported  on  ways 
at  the  rear,  behind  the  cutter  slide.  A  rack  and  pinion  move- 
ment, operated  by  hand-wheel,  ii;  provided  for  moving  it  to- 
ward or  away  from  the  column.  This  rapid  adjustment  Is 
very  convenient  in  changing  the  worli.  Three  sets  of  change 
gears  are  used,  as  in  Fig.  97.  Those  just  behind  the  hanii 
wheel  at  the  left  are  set  for  the  lead  of  the  spiral,  those  at 
the  end  of  the  bed  are  set  for  the  feed  of  the  cutter,  while 
the  ones  at  the  rear  are  altered  to  give  the  projier  ratio  of 
movement  for  the  number  of  teeth  in  the  work  and  the  holi 
The  arrangement  of  llie   iiuu-liiue   in   general   is   llie  same  as 
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for  its  prototype,  the  automatic  gear-cutter.  One  point  of 
difference  ^\-tiich  may  be  noted  is  made  necessary  by  tlie  fact 
that  the  worli  is  constantly  revolving,  instead  of  being  inter- 
mittently indexed.  The  work  support  clamped  to  the  face 
of  the  column  in  the  regular  gear-cutter  is  usually  a  simple 
abutment,  adjusted   by   screw    and   nut   to   support  the   work 


Fig.  99.     Gear-hobbing  Macbine.  made  by  Gould  &  Eberbardt.  Newark,  N.  J. 

against  the  thrust  of  the  cutter.  In  this  case,  as  may  be  seen, 
the  support  carries  a  disk  or  roller  against  which  the  work 
bears  as  it  revolves. 

Horizontal  Form  of  Gear-hobbing  Machines. 

The  Gould  &  Eberhardt  bobbing  machine,  shown  in  Fig.  99. 
has  previously  been  described  in  MACiiiNEuy.*  In  this  ma- 
chine the  "horizontal"  form  of  construction  has  been  adopted, 
in  which  the  work  is  carried  by  a  slide  adjusted  longitudi- 
nally on  the  top  of  the  bed,  while  the  cutter  slide  Is  mounted 
on  the  face  of  a  vertical  column,  following  thus  the  general 
plan  of  the  machines  shown  In  Figs.  30  to  39,  and  53  to  57. 
This  machine  is  rigidly  constructed,  the  column  and  bed  being 
in  one  piece,  and  special  attention  being  given  to  the  con- 
struction of  the  cutter  head  and  work  table  to  give  the  stiff- 
ness so  necessary  for  accuracy  and  output  in  a  machine  of 
this  kind.  The  outboard  support  for  the  work  is  particularly 
noticeable.  It  consists  of  a  heavy  post,  carried  by  a  slide 
working  on  the  same  ways  as  the  work  table,  to  which  it 
may  be  connected  to  form  one  piece.  A  rapid  traverse  for 
the  cutter  head  is  provided,  so  that  it  is  ordinarily  unneces- 
sary to  operate  the  feed  of  the  cutter  slide  manually.  The 
cutter  head  may  be  swung  around  through  an  angle  of  180 
degrees  above  the  horizontal.  With  this  arrangement,  the 
driving  gear  is  always  above  the  center  line  of  the  head,  so 
that  less  clearance  is  required  below  the  work.  This  means 
that  blanks  can  be  held  down  closer  to  the  table,  giving  less 
overhang  and  greater  rigidity.  In  Fig.  100  this  machine  is 
shown  bobbing  spiral  gears. 

In  Fig.  101  we  show  a  machine  built  by  Holroyd  &  Co.,  Ltd.. 
of  Milnrow,  near  Rochdale,  England.  The  engraving  shows  a 
spur  gear  in  the  machine  having  its  teeth  bobbed,  but  provi- 
sion is  made  for  bobbing  spiral  gears  as  well.  As  may  be 
seen,  the  cutter  spindle  is  driven  by  an  internal  gear  of  large 
diameter.  The  engraving  shows  quite  plainly  the  usual 
method  followed  of  supporting  work  in  machines  of  this  type. 
The  work  is  centralized  with  the   table  by  the  arbor  which 

•  See  "N'ew  M.ichineiT  and  Tools"  in  the  November.  1907,  issue  of 
JjAcnixEnT. 


passes  through  it,  but  most  of  the  support  is  taken  by  brackets 
mounted  on  the  table  or  face-plate,  and  provided  with  T-slot,3 
in  their  upper  faces  by  which  the  work  is  clamped  to  thenr. 
This  arrangement  makes  the  work  practically  solid  with  the 
face-plate. 

Of  the  three  shafts  extending  along  the  front  side  of  the 
bed,  the  lower  one  (B  in  Fig.  97)  is  connected 
with  the  cutter  driving  mechanism  and  drives 
through  change  and  differential  gearing  the 
upper  of  the  three  shafts  (F  in  Fig.  97)  which  is 
connected  with  the  index  worm  of  the  work  table. 
A  place  for  change  gearing  will  be  seen  at  the 
base  of  the  column  carrying  the  cutter  slide. 
This  connects  the  feed  movement  of  the  cutter 
with  the  central  shaft  (.L  in  Fig.  97)  which  in 
turn  is  connected  with  differential  gearing  in  the 
enclosed  casing  seen  at  the  right-hand  end  of  the 
bed,  in  the  foreground.  In  this,  as  well  as  in 
previous  machines  shown,  provision  is  also  made 
for  bobbing  worm  gearing,  the  mechanism  being 
introduced  at  the  right-hand  end  of  the  bed  for 
this  purpose.  Reference  will  be  made  to  this 
later. 

A  still  larger  size  of  this  machine  is  made, 
though  for  spur  and  worm  gears  only.  This  will 
operate  on  blanks  up  to  72  inches  in  diameter, 
and  will  cut  gears  up  to  2  inches  circular  pitch 
by  the  bobbing  process.  The  makers  state  that 
with  these  machines,  the  time  for  cutting  a  cast 
iron  wheel  of  84  teeth,  4  inches  circular  pitch, 
21 2  inches  face,  was  1  hour  21  minutes.  Another 
one  of  the  same  pitch  with  144  teeth,  3  inches 
wide,  took  2  hours.  Reckoning  on  the  basis  of 
84  teeth,  this  would  make  about  6  iriches  feed 
per  minute,  and  allowing  for  about  3  feet  a  min- 
ute quick  return,  an  automatic  gear-cutter  would 
barely  be  able  to  accomplish  this. 

In  both  of  these  machines  provision  is  made 
for  Intermittent  indexing,  so  that  a  formed  gear-cutter  can  be 
used.  For  this  purpose  the  lower  shaft  in  Fig.  101  may  be 
driven  through  a  friction  slip  if  desired.  The  lever  shown  be- 
low the  differential  gear  box  at  the  right-hand  end  may  be 
used  to  release  or  arrest  a  disk  keyed  to  this  shaft,  so  that  it 
may  be  allowed  to  make  one  revolution  when  desired.  The 
change  gears  at  the  end  of  the  machine  are  then  set  for  the 
number  of  teeth  required.  Under  these  conditions  it  will  be 
seen  that  it  may  be  used  for  gear-cutting  by  the  formed  cutter 
method,  being  then  practically  the  same  sort  of  machine  as 
those  illustrated  in  Figs.  33  to  36,  except  that  it  is  not  fully 
automatic. 


Pig.  loo.    Gould  &  Eberhardt  Machine  cutting  Spiral  Gears. 

In  Fig.  102  is  shown  a  gear-bobbing  machine*  built  by  the 
Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.  It  is 
shown  at  work  on  a  spiral  gear,  which  is  supported  in  a 
somewhat  different  manner  from  the  cases  previously  shown. 

•  See   "New   Machinery  and   Tools"  in   the  December,  1907,   issue  of 
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A  special  support,  In  the  foiiu  of  a  cast,  sleeve  or  column,  la 
provided  for  raising  the  work  high  enough  above  the  table 
so  that  the  driving  gear  of  the  spindle  clears  the  table  when 
the  cutter  has  been  fed  through  tlie  work.  In  cutting  spur 
gears,  of  course.  It  is  not  necessary  to  set  the  work  so  far 
al)ove  the  table.  less  clearance  being  required  for  the  spindle 
driving  gear. 

The  Pfauder  niaclilue,  shown  In  Fig.  103,  is  sold  by  Schuch- 
ardt  &  Schiilte  of  New  York,  Berlin,  London,  etc.  The  dif- 
ferential mechanism  is  shown  quite  plainly  in  this  engraving, 
which  represents  the  No.  4  machine.  The  change  gearing 
above  the  Index  worm  shaft  is  for  the  lead  of  the  helix,  that 
below,  for  the  feed,  while  the  larger  gearing  at  the  left  end 
of  the  machine  is  for  connecting  the  hob  and  the  worlc  in  the 
proper  ratio.  The  cutter  spindle  of  this  machine  is  driven 
by  herring-bone  gears  to  insure  smoothness  of  action.  This 
line  of  machines  is  made  in  a  great  range  of  sizes.  The 
smallest  of  these  has  a  maximum  capacity  for  a  blank  6 
inches  In  diameter,  while  the  largest  will  take  a  gear  104 
Inches  in  diameter.  Provision  is  made  in  the  larger  sizes 
for  Intermittent  indexing  of  the  work  table  by  hand,  so  that 
the  teeth  may  be  cut  by  formed  cutters  if  desired.  The  swivel- 
Ing  head  is  adjusted  by  a  worm  on  the  larger  sizes. 

Hobbing-  Machines  of  Special  Types. 
The  machine  shown  in  Fig.  104,  made  by  the  Grant-Lees 
Machine  Co.,  6901  Quincy  Avenue,  Cleveland,  Ohio,  cannot  be 
classified  structurally  with  any  of  the  previous  examples.  It 
is  an  outgrowth  from  a  hobbing  machine  for  worm  gears, 
formerly  built  by  its  designer,  Mr.  John  Grant.  It  has  pre- 
viously been  described  in  Machinery*  where  its  novel  fea- 
tures have  been   explained.     The  work  is  mounted  on  a  ver- 


circle  wltliout  interference.  Provision  has  been  made  in  the 
mechanism  to  revolve  the  work  as  it  is, fed  upward,  Inde- 
pendently of  the  movement  given  by  its  connection  with  the 
hob,  thus  meeting  the  requirements  for  spiral  or  helical  mill- 
ing. The  machine  Is  shown  In  Fig.  105,  completing  a  helical 
gear. 

A  gear-hobbing  machine,  built  by  Geo.  .Tuengat  &  Sons, 
Croton  Falls,  N.  Y.,  is  decidedly  worthy  of  study  on  account 
(if  Ihe  unl(iue  priiicijile  involved,  although   the  builders  have 


Fig.  lOl.    Holroyd  Gear-hobbing  Machine.    Though  shown  cutting  Spur  Gears,  it  will 
cut  Helical  Gears  as  well. 

tical  spindle,  carried  by  a  slide  which  is  adjusted  horizontally 
for  the  diameter.  The  feed  of  the  cutter  through  the  work 
is  effected  by  raising  the  spindle  vertically.  The  cutter  is 
driven  by  a  combination  of  bevel  gears  which  is  best  shown 
in  Fig.  105,  and  it  may  be  adjusted  throughout  a  full  circle. 
The  bevel  gear  on  the  hob  spindle  meshes  with  a  large  ring 
bevel  gear,  which  in  turn  is  driven  by  a  bevel  pinion  on  the 
driving  shaft.  The  bevel  pinion  on  the  hob  shaft  occupies 
a  different  portion  of  the  ring  bevel  gear  from  that  occupied 
by  the  driving  pinion,  so  it  may  be  adjusted  around  the  full 


•  See    "New    Mnchlnei-.v    and    Tools" 
SIaciii.vehv. 
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Fig.  102.    Newton  Machine  at  Work  on  a  Helical  Gear. 

never  placed  the  machine  on  the  market.     The  unique  feature 
is  the  method  adopted  for   avoiding  the  necessity  for  differ- 
ential   gearing.     The    spur    gear,  hobbing    machine    does    not 
require  any  connection  between  the  feed-screw  and  the  work- 
revolving   mechanism,   because   the   hob 
can  be  fed  back  and  forth  through  the 
work  after  it  has  been  completed,  with- 
out   interference.     In   the   Juengst   ma- 
chine  the   same    effect   is    accomplished 
by  setting  the  feeding  movement  at  the 
angle  of  the  teeth  of  the  work.     As  is 
shown  in  Fig.  106,  the  work  is  mounted 
on  the  column,  while  the  cutter,  which 
may  be  swiveled  to  agree  with  its  helix 
angle,  is  fed  along  a  slide   which  may 
be,  in  turn,  swiveled  to  agree  with  the 
helix  angle  of  the  work.     The  line  of 
travel  of  the  hob,  as  shown  In  Fig.  107, 
being  thus  set  in  the  same  direction  as 
the    teeth    of    the    gear,    the    hob    can 
be    fed    diagonally    through    the    work 
without   interfering  with  the   teeth,  whether  the   machine   is 
in  motion  or  not,  it  being  taken  for  granted,  of  course,  that 
the  hob  and  the  work  are  properly  geared  together.    Diffei'- 
ential  gearing  is  thus  done  away  with,  being  replaced  by  the 
swivellng  adjustment  of  the  cutter  slide,   which   permits  the 
litie  of  travel  of  the  hob  to  be  adjusted  to  the  helix  angle  of 
the  work. 

This  same  result  has  been  accomplished  in  another  way  by 
a  patent  granted  to  an  English  inventor.  With  his  arrange- 
ment the  work  Is  mounted  on  a  table  on  the  bed,  while  the 
cutter  slide  feeds  up  and  down  the  column  as  in  the  orthodox 
arrangement    for   hobbini;  iiiacliiiu's,  shown    in   Figs.  53  to  5(i 
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and  99  to  103.  The  column,  however,  instead  of  being  solid 
with  or  bolted  to  the  bed,  is  mounted  on  ways  so  that  it  may 
be  fed  horizontally  at  right  angles  to  the  line  of  adjustment 
of  the  work  table.  The  feed-screw  controlling  this  adjust- 
ment is  connected  by  change  gearing  with  the  vertical  feed- 
screw of  the  cutter  slide  on  the  column,  so  that  these  two 
movements    take   place   simultaneously    in   any    desired    ratio 


Fig.  103.    Pfauder  Gear-hobbing  Machine,  sold  by  Schuchardt  &  Schutte. 

With  each  other.  By  this  means  the  combined  vertical  and 
horizontal  movements  of  the  cutter  slide  give  a  component 
In  an  angular  direction,  which  may  be  made  to  give  any  de- 
sired angle  of  travel,  such  as  that  shown,  for  instance, 
in  the  line  of  travel  of  the  hob  in  the  Juengst  machine. 
Fig.   107. 

The  difficulty  with  this  otherwise  attractive  plan  for  bob- 
bing helical  gears  by  moving  the  hob  at  an  angle  instead  of 
using  differential  gearing,  appears  to  be  that  a  longer  hob  is 
required  for  going  In  an  angular  direction  across  the  face 
of  the  gear,  than  would  be  necessary  in  feeding  vertically 
downward,  as  is  the  case  with  the  usual  differential  mechan- 
ism. The  hob  would  have  to  be  unusually  long  if  it  w-ere 
desired  to  cut  a  bank  of  spiral  gears  in  one  operation,  as  is 
being  done  in  Fig.  99. 

There  are  still  other  methods  possible  for  taking  care  of 
the  helical  movements  required  besides  those  already  dis- 
cussed. For  instance,  instead  of  using  differential  gearing 
to  combine  the  motion  derived  from  the  feed-screw  with  that 
of  the  index  worm  shaft,  it  may  be  used  to  combine  move- 
ments derived  from  the  feed-screw  with  that  of  the  cutter 
spindle  driving  shaft.  Furthermore,  the  differential  mechan- 
ism may  be  discarded  entirely,  by  providing  an  index  worm 
of  considerable  length  and  shifting  it  longitudinally  at  the 
proper  rate  in  connection  with  the  feeding  of  the  cutter  slide. 
This  would  impose  on  the  work  rotation  in  connection  with 
the  cutter  slide  feed  without  interfering  in  any  way  with 
the  rotation  due  to  the  connection  with  the  cutter  or  hob. 
Differential  gearing  would  thus  be  avoided  as  in  the  case  of 
the  Juengst  machine.  This  device  would  have  its  limita- 
tions for  gears  of  small  lead,  as  it  would  require  too  great  a 
length  of  worm  to  give  the  proper  amount  of  rotation  to  the 
work. 

Another  interesting  spiral  gear  bobbing  machine  which 
has  been  described  in  Machinery*  is  that  furnished  by  the 
Pratt  &  Whitney  Co.,  of  Hartford,  Conn.,  for  cutting  the  won- 
derful herring-bone  gears,  run  at  such  tremendous  speed  in 
the  De  Laval  steam  turbine.  A  particular  feature  of  this 
machine   was  the   provision   for  correcting  by  a  link  motion 

*  See  "The  De  Laval  Stram  Turbine  and  its  Manufacture"  in  the 
November,  1904,  issue  of  Machixert. 


the  slight  inaccuracies  inherent  in  the  use  of  change  gears 
for  obtaining  exactly  the  lead  required  for  the  helical  teeth 
it  is  desired  to  cut. 

In  Fig.  108  is  shown  a  gear-hobbing  machine  made  by 
Maschinen  Fabrik  Lorenz,  Ettlingen,  Baden.  Germany.  This 
machine  should  properly  be  shown  among  the  spur  gear  bob- 
bing machines,  as  no  provision  is  made  for  bobbing  helical 
gears,  but  owing  to  an  oversight  on  the  writer's  part,  it  was 
omitted  from  that  category.  In  its  structural  design,  it  is 
differentiated  from  any  of  the  previous  examples  of  bobbing 
machines  from  the  fact  that  the  column  carrying  the  cutter 
slide  is  adjustable  on  the  bed  to  the  diameter  of  the  work, 
instead  of  having  the  work  table  adjustable.     In  this  respect 

it  resembles  the  bobbing 
spur  gear  cutting  ma- 
chines using  formed  cut- 
ters, illustrated  in  Figs. 
37,  38,  and  39.  The  ma- 
chine is  made  in  several 
sizes.  The  example  shown, 
which  is  next  to  the 
largest  size,  will  take 
work  up  to  110  inches  Id 
diameter. 

Spiral    gearing    is    cut 
on  this  machine  in  a  way 
analogous     to     that     fol- 
lowed   in    the    Reinecker 
universal  machine  shown 
in    Figs.    85    and    86,    al- 
though the  provisions  for 
indexing  are  entirely  dif- 
ferent.    A  formed   cutter 
is    used,    which     is     fed 
down  through  the   work, 
the  latter  being  revolved 
in  unison  with   the  feed- 
ing   as    in    the    case    of    the    universal    miller.    The    index- 
ing   is    then    effected   by   change   gears    and   the    one    revolu- 
tion crank  shown  at  the  side  of  the  base  in   the  engraving. 
In  indexing,  the  dividing  worm  is  connected  with  the  index 
gearing  and  disconnected  from   the   spiral  mechanism;    after 


Fig.  104.     Gear-hobbing  Machine  of  Special  Construction,  made  by 
Grant-Lees  Machine  Co.,  Cleveland,  O. 

the  indexing,  the  connection  is  again  made  with  the  spiral 
mechanism,  while  the  indexing  motion  is  released.  The  index 
or  work-driving  worm-wheel  is  of  bronze,  driven  by  a  worm 
of  special  construction,  which  the  builders  claim  gives  a  much 
more  durable  contact  than  is  ordinarily  obtained. 
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It  would  nppcav  from  the  drnwliiKs  l"iirnlsluHl  the  writer 
that  the  Helnecker  iiiiivers;il  Kt'iir-ciilting  iiuuhlno  tsi'e  Figs. 
t>5  ami  S6)  roulcl  he  arranged  to  hoh  spiral  gears  hy  the 
simple  expedient  of  eonneeting  the  indexing  change  gear 
train  positively  witli  the  cutter  driving  nieelianisni  Instead 
olf  throngli    the  friction  slip  used  for   the  semiautomatic   In- 


Figr.  105.     Grant-Leea  Machine  bobbing  a  Helical  Gear. 

■dexing.  This  would  give  a  combination  identical  in  prin- 
<'iple  with  that  shown  in  Fig.  96.  Probably  the  matter  of 
German  patent  infringements  accounts  for  not  using  the 
machine  for  bobbing  spiral  gears. 

Besides  the  machines  we  have  just  described,  two  of  the 
bobbing  machines  illustrated  and  described  under  the  head- 
ing of  spur  gear  machinery  are  adapted  to  the  cutting  of 
helical  gears  as  well.  These  machines  are  the  Rhenania  ma- 
chine shown  in  Fig.  54,  and  the  Wallwork  machine  shown  in 
Fig.  56.  The  only  change  necessary  to  adapt  these  machines 
to  cutting  spiral  gears  is  the  addition  of  the  differential  gear- 
ing, and  the  connection  for  change  gearing  between  the  feed- 
screw and  the  work  table  revolving  arm.  Provision  is  made 
for  this  mechanism  in  the  design  of  the  machines.  Of  course 
all  of  the  bobbing  machines  we  have  described  are  adapted 
for  cutting  spur  gears,  and  those  shown  in  tills  installment  of 
ttis  series  should  be  included  in  the  list  when  studying  spur 
gear  cutting  machinery. 

The  Field  of  the  Hobbing-  Process  for  Cutting  Helical  and 
Herring-bone  Gears. 

There  are  some  limitations  to  the  hobbing  process  of  cut- 
ting  helical    gears.     It    is   not   particularly   successful    in   the 


Fig.  106.     Juengst  Gear-bobblngf  Maciline  ;  uae3  a  Novel  Principle 
of  HeUcal  Milling. 

cutting  of  gears  of  such  small  lead  and  great  helix  angle  tiiat 
they  would  lie  classed  as  worms,  rather  than  spiral  gears. 
For  such  cases,  the  rate  of  rotation  which  has  to  be  given 
the  lilanlc  Is  so  great  In  proportion  to  the  downward  feed  of 
the  cutter  by  which  the  rotation  is  effected  (through  the 
change  and  differential  gearing)  that  It  Is  almost  impossible 
to  drive  it,  the  difficulty  being  the  same  in  liind,  though  re- 
versed  in   direction,   as   that   met   willi    in   <iitting  very  steep 


pltdies  In  the  lathe.  By  a  slight  eomplicalion  of  tlie  ma- 
chine, however,  nieelianisni  could  lie  introduced  to  overcome 
tills  dilllculty,  and  mal<e  llie  liobbing  niiicliino  univerBal  for 
all  kinds  of  gears  within  its  range. 

In  the  discussion  of  the  hobbing  processes  for  cutting  spur 
gears.  It  was  stated  that  its  field  was  not  yet  definitely  de- 
termined. It  may  be  said,  on  the  whole,  that  there  is  no 
such  indefinlteness  In  regard  to  the  field  of  the  hobbing  ma- 
chine for  cutting  helical  gears.  With  a  well-constructed 
machine  and  with  hobs  of  i)roper  shape,  s|iiial  gears  can  be 
cut  more  accurately  and  cheaply  by  this  method  than  by  any 
other  known.  There  are  none  of  the  mechanical  difficulties 
of  indexing  and  relieving  to  be  taken  care  of  as  is  the  case 
in  automatic  machines  working  on  the  formed  cutter  process: 
and  there  are  none  of  the  uncertainties  as  to  tooth  shape 
due  to  interference  met  with  In  cutting  a  helical  groove  with 
a  formed  cutter,  as  shown  in  Fig.  80.  There  has  been  some 
little  difficulty  in  getting  the  correct  shape  of  teeth  by  the 
hobliin.g  process,  due  to  the  elasticity  of  the  mechanism  con- 
necting the  hob  and  the  work,  and  to  errors  in  the  construc- 
tion of  the  hob  Itself.  These  difficulties,  however,  will  surely 
disappear  with   further  experience  and  investigation. 

Apparently  the  recent  rapid  development  of  the  hobbing 
process  for  cutting  spiral  gears  is  the  solution  of  a  problem 
which  has  long  seemed  somewhat  perplexing.  The  flexibility 
of  the  spiral  gear,  and  the  numerous  advantages  of  the  her- 
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Fig.  107.    Method  of  Feeding  the  Hob  in  the  Juengst  Machine. 

ring-bone  or  the  twisted  tooth  spur  gear  for  transmitting  great 
power  noiselessly  and  smoothly  even  at  high  velocities,  have 
long  been  appreciated,  but  their  extended  use  has  waited  for 
the  development  of  some  accurate  and  inexpensive  method  of 
forming  helical  teeth. 

MACHINES  FOR  FORMING  THE  TEETH  OF 
WORM-WHEELS. 

To  correctly  classify  and  comprehend  the  various  methods 
and  machines  for  cutting  the  teeth  of  worm-wheels,  it  is  first 
necessary  to  clearly  define  the  term  "worm  gearing."  We 
will  consider  that  by  worm  gearing  we. mean  gearing  of  the 
type  of  which  a  cross-section  is  shown  at  the  right  of  Fig. 
109,  in  which  the  acting  face  of  the  wheel  is  curved  to  fit  the 
form  of  the  worm,  and  in  which  the  whole  width  of  the 
wheel  face  is  in  active  working  contact  with  the  worm. 

The  action  is  best  understood  by  taking  vertical  sections 
on  the  center  line  A-A,  and  other  lines  such  as  that  at  B-B. 
parallel  with  the  center  line.  Sections  on  lines  .•1-.4  and  B-B 
are  shown  at  the  right  of  the  cut.  With  worm  gearing  of 
standard  form,  the  section  on  line  A-A  shows  the  worm  to 
have  the  profile  of  an  involute  rack,  while  the  teeth  of  the 
wheel  show  outlines  Identical  with  those  of  the  corresponding 
involute  gear  of  the  same  pitch  and  number  of  teeth,  suited 
to  engage  with  the  rack.  In  other  words,  the  teeth  of  the 
gear  are  such  as  would  be  formed  by  the  teeth  of  the  worm 
if  the  latter  acted  as  a  rack  in  a  molding-generating  opera- 
tion identical  with  that  shown  in  Fig.  7.  A  section  on  line 
B-B  shows  that  the  teeth  of  the  worm  have  a  distorted  out- 
line on  planes  removed  from  the  axial  plane.  If  we  con- 
sider these  distorted  teeth  as  the  teeth  of  a  rack,  molding 
their  mating  tooth  spaces  in  a  gear  running  on  the  same 
center  as  the  worm  gear  and  at  the  same  speed,  it  will  form, 
by    the    process   of    Fig,    7,    tlie   distorted    wlicel    teeth    sliown 
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for  the  section  on  line  B-B.  In  a  word,  each  section  of  the 
worm  parallel  to  the  axial  section  A-A,  is  a  rack  section, 
which  molds  in  the  wheel  below  it  the  proper  teeth  to  mesh 
with  it  in  accurate  conjugate  action.  The  true  worm-wheel, 
it  is  thus  seen,  must  be  formed  by  the  molding-generating 
process. 


Fig.  108.     Lorenz  Gear-hobbing  Machine. 

The  same  worm  as  that  shown  in  Fig.  109  may  be  made 
to  engage  with  a  spiral  gear  of  the  same  number  of  teeth  as 
*  the  worm-wheel,  provided  the  teeth  are  of  the  proper  pitch 
and  set  at  an  angle  to  agree  with  the  helix  angle  of  the 
worm.  The  action  of  such  gearing,  however,  does  not,  like 
that  in  Fig.  109,  take  place  on  all  sections  A-A,  B-B,  etc.,  but 
is  confined  to  a  point  at  or  near  the  center  line  A-A.  The 
contact,  in  other  words,  is  point  contact,  and  not  line  contact 
extending  clear  across  the  face  of  the  wheel.  Such  a  combina- 
tion, in  fact,  is  not  a  case  of  worm  gearing,  but  a  case  of 
spiral  gearing — and  a  very  poor  case  at  that. 

Gashing  Worm-wheels  by  the  Formed  Cutter  Process. 
While   the  method   of  forming  a  true  worm-wheel   is  thus 
seen  to  be  accurately  performed  only  by  the  molding-generat- 
ing process,  the  accurate  teeth  produced  by  that  process  may 
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SECTION  ON  LINE  B-B 
Fig.  109.     Action  of  a  True  Worm-wheel. 

be  closely  approximated  in  many  cases  by  the  "gashing" 
method,  which  belongs  in  the  formed  cutter  classification. 
In  this  operation,  illustrated  in  Fig.  110,  a  milling  cutter  is 
used,  having  approximately  the  outline  of  a  normal  section  of 
the  teeth  of  the  worm  to  be  used.  This  cutter  is  of  the  same 
diameter  as  the  worm,  and  is  set  with  relation  to  the  axis 
of  the  work  at  the  helix  angle  of  the  worm,  as  measured  on 
the  pitch  line.  It  is  centered  over  the  wheel,  and  fed  into 
the  latter  to  the  proper  depth  to  form  a  tooth  space;  it  is 
then  drawn  out  again,  the  work  is  Indexed  to  the  next  tooth 


space,  and  the  cutter  again  sunk  in  to  depth,  the  operation 
being  repeated  until  the  wheel  is  completed.  In  Fig.  110  a 
universal  milling  machine  is  being  used   for   this  operation. 

With  the  table  set  at  90  degrees,  the  cutter  is  first  brought 
centrally  over  the  work  arbor  by  adjusting  the  saddle  on 
the  knee  of  the  milling  machine'  and  then  the  work  is  brought 
centrally  with  the  cutter  arbor  by  adjusting  the  table  by  the 
feed-screw.  The  work  table  is  next  swung  to  the  helix  angle 
of  the  worm  which  is  to  be  used  with  the  wheel.  Then  the 
cutting  is  proceeded  with. 

This  gashing  process  gives  a  tooth  very  closely  approxi- 
mating the  true  tooth  form,  when  the  diameter  of  the  worm 
is  large  as  compared  with  the  pitch,  and  when  the  worm  is 
single  threaded.  For  multiple  threaded  worms  of  smaller 
diameter  in  proportion  to  their  pitch,  the  process  is  imprac- 
ticable. This  method  is  used  by  at  least  one  of  the  best 
known  builders  of  gear-cutting  machines  in  forming  the 
teeth  in  the  index  worm-wheel.  It  is  used  under  the  condi- 
tions which  give  a  very  close  approximation  to  the  true  form 
of  tooth,  and  is  employed  in  this  particular  case  for  the  sake 
of  the  high  degree  of  accuracy  obtainable.  The  index  wheel 
is  divided,  in  cutting,  by  a  carefully-made  and  carefully-pre- 
served master  wheel.  The  step  by  step  gashing  process  allows 
the  spacings  of  this  superior  master  wheel  to  be  accurately 
reproduced    in   the    index    wheel    being   cut — more    accurately 


Fig.  IIO.     Gashinfj  a   Worm-'wheel  in  the  Milling  Machine. 

than   would   be  possible   if   it  were  to  be  reproduced  by  the 
bobbing  operation. 

The  gashing  process  is  also  used  for  roughing  out  worm- 
wheels  preparatory  to  bobbing.  In  a  previously  gashed 
wheel,  as  will  be  explained  later,  the  bobbing  operation  is 
one  of  extreme  simplicity,  not  requiring  special  machines  or 
mechanism  of  any  kind. 

The  discussion  of  methods  and  machines  for  bobbing  worm- 
wheels  will  be  continued  in  the  next  issue  of  M.\chin'eby. 

«     *     * 

The  Northern  Railway  of  France  has  recently  conducted 
some  tests  for  the  purpose  of  comparing  the  superiority  of 
locomotives  of  the  4-cylinder  double  bogie  Mallet  type,  with 
two  6-  and  S-wheel  coupled  freight  engines  of  smaller  design. 
According  to  the  Mechanical  Engineer,  the  tests  were  made  on 
two  trains  weighing  each  950  tons  One  was  hauled  by  the  two 
smaller  engines,  and  the  other  by  one  Mallet  locomotive.  The 
trials  extended  over  a  period  of  six  months,  the  distance  run 
being  about  12,500  miles  in  each  case.  The  fuel  consumed  by 
the  Mallet  engine  cost  $458,  as  compared  with  $582  for  the 
two  smaller  engines.  The  cost  of  lubricants  and  up-keep  cost 
for  the  Mallet  engine  amounted  to  $85  as  compared  with  $90 
for  the  smaller  engines.  The  wages  for  the  men  employed 
on  the  Mallet  engine  amounted  to  $219,  as  compared  with 
$369  for  the  smaller  engines.  Thus,  the  total  sum  of  running 
expenses  for  the  Mallet  engine  amounted  to  $762.  as  com- 
pared with  .?1.041  for  the  6-  and  8-coupled  engines,  running  in 
tandem.  The  first  cost  of  the  Mallet  engine  was  $23,300,  and 
the  two  6-  and  8-coupled  engines  used  cost,  together.  $30,100, 
so  that  the  capital  saved  by  using  engines  of  the  newer  type 
is  nearly  $7,000  per  locomotive. 
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NOTES  PROM  THE  NEW  SHOPS  OF  THE  HEALD 
MACHINE  CO. 

The  lleaUl  MaclUue  Co.  was  incorporated  In  September, 
1903,  and  succeeded  to  the  business  ot  L.  S.  Heald  &  Son,  of 
Bnrre,  Mass.  The  business  in  Barre  was  established  by 
Stephen  Heald  in  1S30,  and  for  forty  or  fifty  years  this  shop 
was  the  principal  machine  shop  within  a  radius  of  20  or  2.5 
miles.  While  the  business  consisted  largely  of  building  agri- 
cultural and  wood -working  machinery  and  doing  work  of  a 
local  nature,  large  numbers  ot  wiredrawing  machines  were 
constructed,  which  were  sold  to  the  most  up-to-date  wire  manu- 
facturers of  that  time.  A  foundry  was  also  established  in 
connection  with  the  machine  shop  and  at  that  time  was  the 
only  foundry  within  a  radius  of  25  miles,  all  iron  and  coal 
being  teamed  that  distance  from  the  nearest  railroad. 

About  1S60,  two  sons  of  Stephen  Heald  were  taken  into  part- 
nership under  the  firm  name  of  S.   Heald  &  Sons.     In  1890, 


lathes,  and  later  yet  a  line  of  ring  and  surface  grlmlers  was 
brouglit  out  for  grinding  piston  rings,  disks,  dies,  and  similar 
work,  tills  being  known  as  the  Heald  ring  and  surface 
grinder.  The  attention  of  the  company  was  then  called  to 
the  Importance  of  furnishing  the  automobile  manufacturers 
with  a  machine  which  would  grind  the  interior  of  the  cylin- 
ders for  their  engines  so  that  a  better  surface  could  be  pro- 
duced than  by  boring  and  reaming. 

While  previous  practice  in  steam  engines  having  thick  cyl- 
inder walls  had  been  to  smooth  bore  for  a  finish,  and,  in  some 
of  the  smaller  sizes,  ream  for  the  same  purpose,  this  was  not 
a  satisfactory  method  in  finisliiiig  automobile  engine  cylinders 
having  thin  walls  which  spring  under  the  pressure  of  the 
boring  tool  and  reamer.  Therefore,  a  method  of  finishing 
these  cylinders  which  would  produce  a  more  perfect  surface 
and  uniform  diameters  was  greatly  needed.  The  company 
took  up  the  study  of  the  problem  and  developed  a  machine 
for  accomplishing   this   work,   known   as   the   Heald   cylinder 


Fig.  1.    View  of  Central  Bay  in  the  Heald  Machine  Co.'s  Shop,  showing  Section  devoted  to  Assembling  of  Machines. 


after  the  death  of  Stephen  Heald.  one  of  his  sons,  Leander  S. 
Heald  and  his  son,  Jas.  N.  Heald,  carried  on  the  business 
under  the  firm  name  of  L.  S.  Heald  &  Son  until  the  year  1903, 
when  the  need  of  better  shipping  facilities  (the  nearest  rail- 
road then  being  located  three  miles  from  the  factory),  better 
labor  market,  and  growth  ot  the  business,  led  to  its  removal 
to  the  city  of  Worcester,  the  senior  partner,  L.  S.  Heald,  sell- 
ing his  interest  to  his  son,  .Tas.  N.  Heald,  who  organized  the 
company  known  as  the  Heald  Machine  Company,  of  which  he 
Is  treasurer  and  manager. 

For  the  last  twenty  years  special  attention  has  lieen  given 
to  the  manufacture  of  grinding  machinery,  the  line  first  begin- 
ning with  the  American  twist  drill  grinder,  which  has  had  a 
wide  sale,  not  only  In  this  country  but  also  in  many  foreign 
icountrlps.  Later,  this  line  was  increased  by  a  line  ot  grinding 
I  attachments  and  center  grinders   for  use  In  connection   with 


grinder.  This  machine  has  been  adopted  by  almost  all  the 
leading  automobile  manufacturers  of  this  country,  and  many 
of  the  machines  have  been  shipped  to  England,  France,  Ger- 
many, and  Italy  for  the  same  service.  The  latest  tool  brought 
out  by  the  company  is  a  new  internal  grinder  which  has  just 
been  put  on  the  market. 

Fig.  5  shows  the  well-known  cylinder  grinder  built  by  the 
company,  under  inspection  test.  It  will  be  noted  that  the 
macliine  is  built  according  to  the  unit  system, — that  Is  to  say, 
the  different  portions  are  grouped  into  units  as  shown  in 
Fig.  6,  which  is  a  part  of  the  latest  machine  brought  out. 
These  units  are  afterward  assembled  to  the  frame  or  bed  by 
suitable  fastenings.  This  accords  with  the  most  modern  prac- 
tice and  Is  undoubtedly  a  time-saver.  Carborundum  wheels 
are  recommended  for  internal  grinding  on  cast  iron  parts. 
The  writer  noted,  however,  that  the  carborundum  wheels  In 
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stock  were  not  made  by  the  producers  of  carborundum,  but 
by  another  firm. 

The  works  of  the  company  are  located  in  Greendale,  a  sub- 
urb of  Worcester,  directly  across  the  street  from  the  works  of 
the  Norton  Co.,  and  the  Norton  Grinding  Co..  making  a  sort 
of  grinding  settlement  at  this  point.  The  shops  were  enlarged 
during  the  past  summer,  an  addition  of  150  feet  by  90  feet 
being  made  to  the  main  building,  and  wash  room  and  toilet 
rooms  covering  a  space  of  30  feet  by  45  feet  being  built  in 
addition.  This,  with  the  new  power  house  26  feet  by  43  feet, 
gives  a  total  floor  area,  at  the  present  time,  of  over  28.000 
square  feet.  The  number  of  employes  before  the  present  fall- 
ing off  in  business  was  from  90  to  100. 

In  regard  to  shipping  facilities,  the  works  are  located 
directly  on  the  spur  of  the  Boston  &  JIaine  Railroad  system, 
so  that  cars  are  loaded  directly  at  the  door  for  shipment  to 
any  section  of  the  country.  The  cuts.  Figs.  1  and  2,  show 
two  views  of  the  general  arrangement  of  the  shop.     All  the 


denoting  color  when  the  stock  is  received,  and  the  cutting  off 
is  from  the  unpainted  end.  All  bar  stock  is  cut  in  the  stores- 
room. 

While  the  stores-room  can  do  fairly  well  without  the  cost 
system,  the  latter  is  a  failure  without  the  former.  By  that 
is  meant  that  one  of  the  factors  in  cost  work  Is  the  material 
used,  and  unless  all  material  is  handled  correctly,  and  prop- 
erly issued  to  the  department  and  to  the  work  on  which  it  is 
used,  the  figures  obtained  by  the  cost  department  would  be 
proportionately  inaccurate.  The  Heald  Co.  has,  therefore,  so 
arranged  the  stores-room  that  all  material  is  received  by  that 
department,  and  complete  records  are  kept  of  all  material  in 
stock  (which  amounts  to  a  perpetual  inventory  of  stock  on 
liand),  and  of  the  proper  distribution  of  stock,  same  being 
issued  against  the  shop  orders  on  which  that  material  is  to 
be  used.  There  is  no  question  but  that  a  well-handled  stores- 
room  pays  for  itself  many  times  over  because  of  the  fact  that 
the   stores   department   is  constantly  on  the   lookout  for   the 


Fig.  2.    Lathe  Department,  showing  the  Light  and  Neat  Appearance  of  the  Factory. 


rooms  are  well  lighted  and  ventilated,  and  this,  together  with 
the  modern  wash-room.  Fig.  3,  makes  a  very  pleasant  place  in 
which  to  work.  In  all  the  arrangements  for  handling  the 
work  a  complete  business  system  is  maintained,  and  the  exact 
standing  of  manufacture  in  any  or  all  of  the  departments  is 
known  at  all  times. 

Outline  of  the  Heald  Machine  Co.'s  Shop  System. 

In  originating  the  stores  system  in  use  in  the  factory,  the 
Heald  Co.  goes  on  the  principle  that  a  satisfactory  cost  sys- 
tem and  a  well-kept  and  well-organized  stores-room  go  hand 
in  hand.  Fig.  4  shows  a  rack  for  holding  bar  stock.  As  this 
stock  is  of  varying  grades,  each  bar  has  its  own  color  denot- 
ing its  particular  grade.  For  example,  soft  machine  steel 
might  be  denoted  by  yellow,  wrought  iron  by  red,  hard 
machine  steel,  blue,  etc.     One  end  of  each  bar  is  painted  the 


future  needs  of  the  factory,  and  sees  that  the  material  is  on 
hand,  and  that  it  is  so  kept  that  it  can  be  found  when  wanted, 
which  cannot  be  the  case  if  material  is  handled  in  such  a 
way  that  any  one  of  the  workmen  can  help  himself  to  it, 
or  when  some  one  endeavors  to  anticipate  the  needs  of  the 
factory  without  some  good  system  connected  with  the  u.se  of 
the  material.  So  simple  and  yet  so  complete  Is  the  system 
installed  that  but  three  people  are  required  to  receive,  keep 
careful  record  of,  and  issue  all  the  stock  to  the  factory,  do 
the  time-keeping,  and  figure  all  the  cost  connected  with  the 
product,  for  a  force  of  from  seventy-five  to  one  hundred  work- 
men. The  same  stores-room  force  could  well  take  care  of  from 
25  to  50  per  cent  more  men. 

The  system  originates  or  starts  from  the  "production  depart- 
ment," which  issues  what  is  called  an  "assembly  factory 
order."     This   order   covers   all   the   work   done   and   material 
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used  ill  the  maiuil'iutiire  and  asseiubling  ol'  a  del\iille  number 
of  niai'lilnes  of  a  certain  kind.  After  the  assembly  order  Is 
Issued,  the  drawinK-room  furnishes  the  factory  with  several 
sets  of  eomiilete  dra\vini;s  showing  every  part  used  in  the 
constrnetion  of  tlie  nuniiines.  II  also  tnrnislies.  at  the  same 
time,  to  the  produelion  department  and  stores  department, 
what  is  linown  as  a  schedule  of  parts  used  in  I  lie  construction 
cf  the  luai'hines.     This  schedule  shows  every  part  used  on  the 


Fig.  3.    Wash  Room.     Note  Individual  "Wash  Bowls  and  Lockers, 
and  Spacious  Accommodations. 

machine,  gives  the  name  of  the  part,  the  part  number,  shows 
how  many  parts  of  each  kind  are  used  on  the  machine,  the 
material  of  which  each  part  is  made,  and  gives  the  rough 
dimensions  from  which  the  stores  department  makes  up 
requisitions  for  the  stock  that  will  be  needed  to  build  the 
different  parts.  The  schedule  also  gives  the  number  of  the 
blue-print  on  which  each  machine  part  is  shown. 

When  the  production  department  receives  the  schedule  from 
the  drawing-room,  individual  shop  orders  are  made  up  for  the 
number  of  each  piece  required  for  the  lot  of  machines.  These 
orders  are  made  in  triplicate,  one  copy  going  to  the  time- 
keeper, one  copy  to  the  stores  department,  and  one  copy  to 
the  foreman  of  the  department  in  which  the  first  operation  on 
that  particular  part  takes  place.  Immediately  upon  receipt  of 
the  shop  orders,  the  stores  department  makes  out  what  is 
called  "traveler  tags,"  These  tags  are  held  by  the  stores 
department  until  the  material  is  ready  for  the  factory,  at 
which  time  they  are  delivered  to  the  superintendent,  who  sees 


Fig.  4.    Rack  for  Holding  Bar  Stock. 

to  it  that  the  foreman  of  the  department  in  which  the  first 
operation  on  the  piece  takes  place  receives  the  tags,  each 
being  withheld,  however,  until  the  superintendent  is  ready 
for  that  particular  job  to  go  through.  On  the  back  of  the 
traveler  tag  is  indicated  the  list  of  ojierations  in  the  order 
in  which  they  are  to  be  performed.  The  names  of  the  various 
operations  are  iirinlcd,  and  in  a  column  in  front  of  the  name 
of  the  operation  a  nnmber  is  placed  in  ink  or  pencil,  indicating 
the  order  of  the  operations  for  (he  particular  piece  in  question. 


When  the  foreman  of  any  department  Is  ready  to  coiniuence 
work  on  any  part,  he  hands  the  workman  the  traveler  tag 
for  that  part,  which  Ibis  man  (hen  presents  to  the  stores 
department  delivery  window.  He  receives  the  stock  for 
making  up  (he  recpiired  nuiuber  of  parts,  after  which  he  pre- 
sents the  tag  to  the  time-keeper's  window  jind  receives  his 
time-card,  together  with  the  proper  blue-print,  for  which  he 
leaves  a  brass  check  with  the  time-keeper,  going  from  there 
directly  to  the  time-clock,  where  he  rings  "in"  on  the  time- 
card.     The  time-clock  in  use  is  known  as  the  "Rochester," 

After  ringing  In,  the  workman  is  ready  to  jiroceed  with  the 
work.  He  rings  "out"  on  the  time-card  when  leaving  off 
work  at' any  time,  and  rings  "in"  on  the  same  card  when  com- 
mencin.g  work  again.  When  each  operation,  however,  on  those 
l)arts  is  finished,  he  must  change  his  time-card  for  a  time- 
card  covering  the  following  operation.  This  is  done  in  order 
that  the  cost  of  each  operation  may  be  known,  and  thereby 
the  company  be  In  position  to  make  comparisons  of  labor  cost, 
and  ascertain  whether  one  man  is  a  more  skilled  and  a  better 
producer  than  another.  This  information  is  valuable  in  order 
that  jiroper  adjustments  of  wages  may  be  made,  and  is  a 
very  valuable  feature  for  the  workman,  especially  a  good  one, 
for  when  an  increase  in  his  pay  is  under  consideration,  records 
are  ready  at  hand  from  which  to  determine  whether  or  not 
he  is  worthy  of  an  increase. 

The  inspection  system  calls  for  the  inspection  of  all  work 
after  each  operation.  It  also  calls  for  the  immediate  inspec- 
tion of  the  first  part  finished  on  each  operation.  The  piece 
when  finally  inspected  as  a  completed  machine  part  is  turned 
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Fig.  5.    Heald's  Internal  Cylinder  Giiniier  under  Inspection  Test. 

in  to  the  stores-room  by  the  inspector,  who  alone  has  authority 
to  turn  in  material  to  the  stores  department  from  the  factory. 

Upon  receipt  of  these  finished  parts  hy  the  stores  depart- 
ment, they  are  placed  on  the  shelves  to  await  the  assembling 
of  the  machines,  at  which  time  they  are  drawn  out  of  stock 
and  charged  against  the  assembly  order,  the  same  as  other 
material.  The  copy  of  the  order  originally  sent  to  the  stores 
department  is  turned  in  to  the  time  clerk,  who  immediately 
proceeds  to  figure  the  cost  of  all  operations  on  the  part, 
material  used,  factory  overhead  charges,  etc.,  mailing  a  record 
of  these  costs  on  a  cost  record  card. 

When  the  stores  department  issues  material  to  the  factory, 
the  workman  taking  out  the  material  fills  out  a  blank  headed 
"Storekeeper:  Please  furnish:".  These  blanks  are  each  day 
turned  over  to  the  stock  clerk,  who  enters  on  his  stock  sheets 
the  material  shown  as  given  out.  It  sometimes  happens  tliat 
material  is  given  out  to  the  factory  and  afterwards  returned, 
at  which  time  a  credit  is  rendered  to  the  shoj)  order  on  which 
it  was  originally  issued.  Such  a  credit  is  made  out  on  a  pink 
slii)  headed  "Storekeeper:  Please  credit:".  These  issues  and 
credit  slips  are  turned  over  weekly  to  the  cost  clerk,  and  repre- 
sent the  actual  material  used  for  the  shop  order  on  which 
those  parts  are  made  up.  On  these  issue  slips  the  value  of 
the  material  appears.  This  is  written  in  by  the  cost  clerk, 
who  takes  the  prices  from  his  stock  sheets. 

In  order  that  the  cost  clerk  may  have  correct  prices  for  this 
purpose,  the  following  purchasing  system  is  in  use:  When 
purchased  slock   is  needed,  the  stores-keeper  notifies  the  inir- 
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chasing  agent.  When  the  purchase  order  is  made  out  by  the 
purchasing  department,  a  copy  of  this  order  is  sent  to  the 
stores  department,  who  receives  the  material  when  it  is 
delivered,  and  fills  out  a  "voucher  for  material  received." 
This  voucher  is  handed  to  the  purchasing  department,  who 
audits  the  invoice,  and  writes  in  the  cost  of  the  material,  after 
which  the  voucher  is  returned  to  the  stores  department,  where 
the  price  is  transferred  to  the  stock  sheets. 

There  is  one  feature  of  the  system  that  differs  quite  radi- 
cally from  many  we  have  seen,  which  is  that  none  of  the 
foremen  are  called  upon  to  do  clerical  work  of  any  kind.  The 
system  is  carried  through  the  works  entirely  independent  of 
the  foremen,  giving  them  all  of  their  time  to  attend  to  their 
work  as  foremen,  and  leaves  the  clerical  work  to  others  who 
are  better  fitted  for  the  work,  and  who,  as  a  general  thing. 


DROP  AND  STAMPED  FORGINGS." 


JOSEPH  HORNER. t 


Pig.  6.    Example  showing  Principle  of  Unit  Construction  foUowed  in 
the  Design  of  the  Heald  Co.'s  Machines. 

can  be  hired  for  less  money.  We  are  aware  of  the  fact  that 
a  large  number  of  manufacturers  question  the  wisdom  of 
going  to  the  expense  incurred  by  a  satisfactory  stores  depart- 
ment and  cost  system,  but  the  Heald  Machine  Co.  claims  that 
a  very  simple  and  inexpensive  system,  like  that  in  force,  will 
save  any  firm  many  times  the  actual  cost  of  the  system.  Prob- 
ably the  greatest  difficulty  with  those  who  question  the  wis- 
dom of  a  cost  system  has  been  that  the  systems  they  have  seen 
in  force,  or  been  in  contact  with,  have  been  so  loaded  down 
with  "forms"  and  "red  tape"  that  the  system  became  a  burden 
rather  than  a  help. 

In  preparing  this  article  we  are  indebted  to  Mr.  Heald  and 
to  his  superintendent,  Mr.  Cowan,  for  much  of  the  material. 

*  *     * 
MACHINE  SHOP  PROVERBS. 

Hell  hath  no  fury  like  a  loose  pulley  scorned. 

A  fair  exterior  may  be  but  a  whited  sepulchre  for  prick- 
punch  fits. 

A  rusty  nut  will  hang  as  plumb  as  a  mercury  bob. 

The  right  thing  in  the  right  place — lard  oil  for  the  tap, 
black  strap  for  the  spindle. 

"Were  there  "putting-on  tools,"  then  would  be  one  man  as 
good  as  another. 

Better  the  mote  in  another's  eye  than  the  emery  in  one's 
own. 

Lathe  tail-centers  were  made  before  center  reamers, — but 
be  civilized. 

That  a  man  is  a  tool-maker  does  not  make  him  a  Joshua 
Rose. 

*  *     * 

In  the  February  issue  of  Maciiinebt  reference  was  made  to 
the  new  railway  ferry  connection  proposed  between  Sweden 
and  Germany,  which  will  be  the  most  remarkable  railway 
ferry  connection  for  both  passenger  and  freight  service  in  the 
world.  The  bill  for  the  establishment  of  the  ferry  service 
has  now  passed  the  Swedish  parliament.  Four  ferry  boats 
are  to  be  built,  and  direct  communication  will  thus  be  pro- 
vided between  the  government  railroads  of  Sweden  and  Ger- 
many. The  cost  for  the  establishment  of  this  ferry  connection 
Js  about  $2,500,000. 


Joseph  Horner.j 


The  employment  of  drop 
forgings  and  stampings  in- 
creases constantly  and  rap- 
idly. Several  firms  are 
now  equipped  wholly  for 
this  class  of  work,  and 
supply  enormous  numbers 
of  forgings  to  the  metal 
working  trades.  Drop 
forgings  or  stampings 
bear  the  same  relation  to 
the  work  of  the  blacksmith 
shop  that  machine-molded 
castings  bear  to  that  of 
the  foundry.  In  each  case- 
the  skilled  labor  of  the 
craftsman  is  dispensed 
with,  yet  good  wages  are- 
earned  by  men  working  by  the  piece.  In  each  case  the 
cheaper  product  has  the  advantage  of  much  greater  accu- 
racy, and  uniformity  in  shapes  and  dimensions.  The  num- 
bers turned  out  from  the  dies  or  stamps,  as  from  the 
molding  machines,  are  often  twenty  or  thirty  times  as 
great  as  those  which  can  be  produced  by  hand  by  skilled 
men.  In  each  case,  too,  the  question  of  machining  is  often 
inseparable  from  that  of  the  methods  of  production  adopted, 
because  accuracy  of  shape,  and  uniformity  of  dimen- 
sions in  forgings  and  casting  alike  are  favorable  to  the 
most  economical  machining,  since  allowances  which  are  either 
insufficient  or  excessive  for  the  machines  are  equally'  unde- 
sirable and  troublesome.  The  smith  working  at  the  anvil, 
even  with  the  aids  afforded  by  templets  and  gap  gages,  is- 
unable  to  produce  two  pieces,  to  say  nothing  of  twenty  intri- 
cate and  elaborate  pieces,  absolutely  alike,  unless  at  an  enor- 
mous expenditure  of  time.  It  is  cheaper  therefore,  and  is  the 
practice  to  "leave  plenty  on"  to 
insure  that  the  work  shall  "fin- 
ish" all  over  when  machined, 
otherwise  the  final  corrections 
would  occupy  much  more  time 
than  the  actual  formative  work 
of  the  forging.  But  forgings 
which  are  stamped,  all  come  out 
exactly  alike  from  the  dies, 
without  any  extra  care  or  time 
spent  on  the  part  of  the  work- 
man. Moreover,  since  the  allowance  left  is  small  in  amount 
and  regular,  pickling  can  be  more  usefully  practiced  than 
when  allowances  are  excessive. 

The  accuracy  of  stampings,  however,  is  further  advantage- 
ous in  the  fact  that  a  considerable  amount  of  machining  is 
often  avoided  altogether.  The  smooth,  glossy,  polished  and 
accurate  surfaces  left  from  the  dies  are  often  good  enough  for 
handles,  lever  webs,  and  bossed  parts.  Or,  if  they  are  re- 
quired to  be  bright  for  good  appearance,  then  a  polished  sur^ 
face  imparted  by  an  emery  wheel  and  buff  are  sufficient,  with- 
out any  machining  in  the  lathe,  shaper,  or  milling  machine. 
Punched  holes  may  be  simply  lapped,  instead  of  being  drilled 
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Fig.  1.    Die  used  for  Correcting 
or  Finishing  End  of  Lever. 


•  The  following  articles  on  this  and  kindred  subjects  have  previously- 
appeared  in  Machinery  :  The  Manufacture  of  Dies  and  Drop  Forgings, 
March,  1900  ;  Making  Drop  Forging  Dies,  January,  1905. 

t  .\ddress  :  45  Sydne.v  Buildings.  Bath.  England. 

i  Joseph  G.  Horxer  was  born  in  Bristol.  England,  in  1S47.  His 
early  technical  training  was  acquired  In  serving  an  apprenticeship  of 
seven  years  with  Stothert  &  Pitt,  Ltd.,  Bath.  England,  and  by  attend- 
ing technical  evening  classes.  .-Vfter  having  finished  his  apprenticeship, 
he  remained  in  the  employ  of  Stothert  &  Pitt,  where  he  worked,  in  all, 
considerably  more  than  thirty  years,  of  these,  fifteen  years  as  foremaa 
His  train  nig.  gathered  here,  was  most  thorough,  because  the  works,  al- 
though now  specializing  chiefly  in  hoisting  machinery,  has.  at  different 
periods,  handled  many  classes  of  manufacture.  His  duties  as  foreman 
kept  him  in  close  touch  with  all  branches  of  mechanical  work.  For 
the  last  thirteen  years  he  has  been  wholly  occupied  with  technical 
literary  work,  and  besides  having  contributed  to  a  number  of  technical 
publications,  including  Engineering,  the  Mechanical  World,  the  Ameri- 
can Machinist,  Foundry,  Cassier^s  Magazine,  etc.,  he  was  written  a 
number  of  books,  of  which  may  be  mentioned  "Pattern  Making." 
"Practical  Iron  Founding,"  "Toothed  Gearing,"  "Helical  Gears," 
"Plating  and  Boiler  Making."  "Dictionary  of  Engineering  Terms," 
"Hoisting  Machinery."  "Tools  for  Engineers  and  Wood  Workers.'' 
"Practical  Metal  Turning,"  "Milling  Machines,"  "The  Principles  of 
Fittings,"  etc.     He  is  also  editor  of  the  "Encyclopedia  of  Engineering.' 
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and  reamed,  the  locations  of  the  holes  beliiR  flxed  with  accu- 
racy by  the  dies. 

Development  of  Stampiner  Processes. 
The  lilstory  of  die  stanipinp;  goes  back  fifty  years  or  more 
In  the  Black  Country,  and  Dlrralnghani  district,  England.  In 
the  blacksmith  shops  a  limited  amount  of  work  had  been 
done  previously  In  dies  for  as  long  a  period,  but  only  or 
chiefly  as  a  device  for  Imparting  a  final  finish  to  work  which 
had  been  already  prepared  and  nearly  completed  at  the  anvil. 
This  practice  arose  out  of  the  fact  that  only  In  this  way 
was  uniformity  In  a  number  of  similar  forgings  economically 
possible.     Such    uniformity    could    only    be    produced    on    the 
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Figs.  2  and  3.    Other  Examples  of  Dies  used  for  Finishing,  but  not  for 
Bough  Forging,  Bossed  Levers. 

anvil  with  flatters  and  swages,  at  the  sacrifice  of  much  time 
and  labor.  Hence,  long  before  the  practice  of  producing  forg- 
ings by  stamping  existed  in  the  blacksmith  shops,  the  prac- 
tice had  grown  of  correcting  and  finishing  anvil-made  forg- 
ings in  dies  under  the  power  hammer.  The  dies  were  often 
of  a  sectional  form,  as  they  are  still  to-day  when  heavy  forg- 
ings are  In  question.  Thus,  a  die  or  pair  of  dies  would  In- 
clude a  boss  only,  on  a  lever.  Figs.  1,  2  and  3;  the  lever  ends 
standing  out  beyond  the  dies;  or  a  die  would  be  used  to 
punch  a  hole,  and  correct  the  boss  at  the  same  time,  Fig.  4. 
Lever  ends,   either   forked   or  solid,   are   suitable   objects    tor 
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Pig.  4.  Die  vised  for  Punching 
Hole  through  Boas,  correcting  Shape 
of  Boas  at  the  same  Time. 
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Fig.  6.    Die   for  Finishing  the 
End  of  a  Connecting-rod. 


finishing  in  this  way.  So  are  the  ends  of  connecting-rods. 
Fig.  5,  the  eyes  of  the  tie  rods,  and  the  bridles  or  loops  of 
Blide  valves.  In  the  old  practice,  as  to  a  large  extent  now, 
these  were  made  of  wrought  Iron,  bent,  and  welded.  These 
operations  were   done  at  the  anvil,   and  the  correction  and 


finish  done  at  another  heat  in  dies.  These  dies  were  and 
are  made  of  cast  iron  from  a  i)attern.  I^ater,  cast  steel  has 
been  often  used  with  a  view  either  (o  increase  the  strength,  or 
to  lessen  the  weight. 

Even  on  the  anvil,  in  little  shops  where  there  was  not  as  yet 
a  steam  hammer,  the  old  Oliver  was  utill/A'd  In  finishing  the 
heads  of  bolls  in  dies,  and  the  writer  remembers  seeing  these 


Fig.  6.    Device  for  Shaping  Bosses  on  Work,  made  on  the  Principle 
of  the  Spring  Swage. 

in  operation.  And  on  the  anvil,  little  devices  were  rigged 
up  for  finishing  bosses,  and  punching  holes,  the  type  of 
which  was  the  spring  swage.  Fig.  6,  the  jaws  of  which  were 
fashioned  independently  of  aid  from  the  machine  shop,  by  a 
process  of  typing,  or  hubbing,  from  a  dummy,  or  a  duplicate 
forging.  Very  many  simple  forms  can  be  and  are  done  in 
this  way  still  as  a  legitimate  and  suitable  method.  Light 
swages  are  used  on  the  anvil,  just  as  the  heavier  ones  are 
operated  under  the  steam  or  drop  hammer. 

The  sectional  dies  are  used  very  extensively  now  in  the 
blacksmith  shop  for  the  purpose  of  final  correction  and  fin- 
ishing only.  But  along  with  the  use  of  these,  there  has 
grown  the  practice  of  stamping  wholly,  either  as  a  sub-de- 
partment of  the  shop,  or  carried  on  in  a  distinct  shop.  Gen- 
erally, however,  the  merely  corrective  dies  are  used  for  the 


Fig.  7.    Example  of  Forging  Die.  forming  Center  Holes 
in  the  Bosses  of  the  Work. 

heavier  forgings,  and  the  regular  stamps  for  the  smaller  class, 
as  in  Figs.  7  to  10.  To  make  the  larger  forgings  entirely  by 
stamping  operations  would  often  require  heavier  hammers 
and  appliances  than  most  shops  are  equipped  with,  and  the 
numbers  wanted  of  the  large  forgings  might  not  be  sufflcieiit 
to  render  heavier  installation  remunerative.  But  a  heavy 
forging  may  be  corrected  in  dies  when  it  would  not  be  prac- 
ticable to  produce  It  entirely  from  a  rude  lump.  Among  work 
of  this  kind  may  be  Instanced  large  tie-rod  eyes,  large 
bossed  levers.  Figs.  1  and  2,  rings,  pillars,  and  such  like. 
Some  of  these  are  too  long  to  be  embraced  wholly  in  a  single 
die.  A  long  two-  or  three-bossed  lever,  for  example,  is  then 
corrected  only  on  its  bosses,  and  for  an  Inch  or  two  away 
therefrom.  A  pillar  for  handralling  would  have  its  bossed  por- 
tions corrected  separately,  and  the  body  corrected  by  swag- 
ing at  the  anvil,  or  in  other  dies. 
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Materials  Used  for  Dies. 

The  number  of  similar  castings  required  is  often  insufficient 
to  justify  a  large  outlay  for  cut  steel  dies.  But  dies  made  in 
cast  iron  are  not  costly,  and  therefore  they  are  frequently 
made  when  only  half  a  dozen  or  a  dozen  of  similar  articles  are 
required.  They  may,  of  course,  be  kept  for  future  use,  and 
should  be,  -when  a  job  is  likely  to  be  repeated,  but,  apart  from 
that,  a  very  small  number  of  forgings  will  pay  the  cost  of 
cast  dies. 

The  growth  of  stamping  has  been  gradual  and  natural.  The 
mere   fact  of  having  cast  dies  lying  by   from  previous   jobs 
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Fig.  8.  Type  of  Die 
for  Forming  the  End  of 
a  BaU  Cranll. 


Fig.  9.     Forging  made  in  Dies 
from  a  Bar, 


has  been  the  cause  of  their  utilization  for  pieces  of  work 
which  might  not  otherwise  have  been  thought  to  justify  the 
expense  of  new  dies.  But  being  in  stock,  slight  and  unim- 
portant alterations  in  some  dimensions  in  new  jobs  would 
often  render  the  dies  available.  In  this  way  the  beginnings 
of  standardization  arose.  For  as  the  dies  began  to  accumu- 
late, one  pair  or  set  was  made  to  do  duty  for  work  for  which 
it  was  not  originally  intended.  Thus,  the  difference  of  half 
a  ton  or  a  ton  of  crane  power  was  not  allowed  to  involve  the 
making  of  minute  differences  in  the  forged  work  for  the 
cranes,  but  one  standard  set  was  used  for  both.  So  in  en- 
gine and  pump  work  the  same  standard  sets  came  to  be  used 
for  powers  and  sizes  of  mechanisms  that  were  not  very  dis- 


Fig.  lO.    Dies  for  a  Lever  -wiXh 
Hubs  at  Both  Ends. 
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Fig.  11.  Dies  for  Fig.  12.  Dies  for 
Forging  an  Eye-  Finisliing  the  Eye- 
bolt,  bolt. 


similar,  and  when  the  difference  of  Vs  inch,  or  so.  in  dimen- 
sions could  make  no  possible  difference  in  the  proper  opera- 
tion or  strength  of  the  forged  details. 

Principles  of  Drop  Forging-  and  Stamping. 
Comparatively  few  articles  can  be  produced  in  one  pair  of 
dies,  and  these  are  chiefly  circular  forms,  the  diameters  of 
which  at  different  sections  do  not  vary  greatly.  If  they  do 
vary,  some  preliminary  reduction  or  "breaking  down"  is 
necessary.  And  it  a  portion  of  the  article  takes  the  form  of 
an  eye,  or  a  boss,  three  or  four  successive  opei-ations  may  be 
necessary  to  produce  the  forging,  as  in  the  eye-bolt  produced 
in  Figs.  11  and  12.  The  die  maker  has  then  to  settle  how 
the  work  shall  be  done,  whether  in  one  or  more  pairs  of  dies, 
and  whether  under  one  hammer  or  two.  As  a  rule,  to  which  there 
are  exceptions,  it  is  desirable  to  do  all  the  work  at  a  single 
heat.  Then,  if  several  operations  are  required  they  must  be 
done  either  in  one  set  of  dies,  or  in  separate  dies.  For  small 
forgings  it  is  easy  to  get  three  or  four  recesses  in  one  pair 
of  dies,  for  roughing  down,  for  formation,  and  for  cutting  off, 
or  nicking  for  bi-eaking  off.  In  larger  pieces  it  is  necessary 
to  have  two  hammers  adjacent,  so  that  the  stamper  can  use 
them  both  without  walking  away  from  either.  But  a  few 
hammers  are  made  double  headed,  with  two  anvils,  and  tups 
to  facilitate  such  work.     When  two  heats  are  necessary,  then 


it  may  be  convenient  to  perform  the  earlier  operations  on  a 
large  number  of  similar  pieces,  and  then  change  the  dies  tor 
the  subsequent  work.  This,  perhaps,  is  more  often  done  in 
the  regular  machine  shops  than  in  the  stamping  works,  in 
which  the  work  is  divided  between  two  adjacent  hammers. 

Though  the  smith  working  at  the  anvil  endeavors  to  gage 
by   a  very   rough  mental   estimation  the   amount  of  material 


Staelii'iery,  .V.  F. 


Pig.  13.     Stripping  Die  for  Removing  Fin  produced  by  Forging 
Process,  and  Worli  for  which  it  is  used. 

which  is  required  for  a  forging,  in  order  to  lessen  labor,  the 
stamper  may  be  comparatively  indifferent  to  that  consider- 
ation. He  will  not,  of  course,  have  much  excess  of  metal  if  it 
can  be  avoided,  yet  he  is  much  in  the  same  position  as  the 
anvil  smith  who  has  a  steam  or  drop  hammer  available  adja- 
cent to  the  anvil.  The  power  hammer  is  often  resorted  to  for 
roughing  down  an  odd  lump  quickly,  in  place  of  taking  a 
smaller  section,  which  would  involve  the  alternative  of  upset- 
ting, or  of  welding.  The  shapeless  lump  is  simply  roughed 
down  rapidly  in  far  less  time  than  would  be  occupied  in  ful- 
lering on  the  anvil,  or  in  performing  the  alternative  opera- 
tions of  upsetting,  or  welding.  In  this  way,  too,  very  many- 
odds  and  ends,  cropped  from  iron  or  steel  bars  are  utilized, 
which  would  otherwise  go  to  swell  the  scrap  heap. 

The  case  of  stamping  is  analogous.  Though  forgings  having 
considerable  differences  in  cross-sectional  areas,  are,  as  a  gen- 
eral rule,  broken  down  in  one  or  more  operations,  preliminary 


Figs,  14  and  15.     Dies  provided  ivith  Space  for  Receiving  the  Fin, 

to  finishing,  yet  a  great  deal  of  work  Is  done  without  this 
step-by-step  process.  A  cubical  lump  is  taken  and  put  into 
the  dies  and  reduced.  A  large  amount  of  fin  being  squeezed 
out  in  the  process,  this  is  removed  in  an  adjacent  stripping 
die,  Fig.  13,  and  the  forging  put  back,  and  finished  in  the 
first,  or  in  another,  recess,  followed  sometimes  by  a  final  strip- 
ping. This  heavy  reduction  is  only  possible,  first,  because 
the  lump  is  raised  to  a  high  temperature,  and  second,  because 
the  mechanical  work  done  on  it  maintains  the  heat  until  the 
reduction  is  completed.  At  the  anvil,  two  or  three  heats 
would  often  be  required  to  accomplish  the  same  amount  of 
work  which  is  done  in  one  heat  in  stamps. 
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Romoval  of  Fin  Produced  In  Drop  Porglngr. 
'riic  roriiiiilioii  of  I'm,  it  will  bv  noted,  is  iicciiliar  to  slaniii- 
iim:  it  does  not  occur  In  anvil  work.  Sometimes  dies  are 
lilt  lilve  Figs.  14  and  15  to  receive  the  tin.  In  Fig.  14  a  wide 
and  slinllow  groove  is  cut  all  around  the  recess  to  receive  the 
fin.  In  I'Mg.  IT)  the  faces  are  sloped  awa.v  with  the  same 
object.      Worli    which   is   of   cylindrical    form    dues    not    neces- 


Work  with  Holes  Forged  throuerh  It. 
'I'lic  iilil  nictliod  of  punchinf;  holes  is  that  shown  In  Fig.  4, 
ill  wiiicli  (ho  |)uncli  is  guided  by  a  plate  doweled  on  the  body 
(it  the  die.  This  Is  suitable  for  large  holes.  Frequently,  for 
.small  holes,  tlie  punch  is  separate,  and  driven  throiigli  a  hole 
in  an  upper  die  as  in  Fig.  22;  in  Fig.  28,  a  liole  without  its 
punch  is  shown.  But  imnches  are  also  often  included  solidly 
ill  the  die,  as  in  Fig.  2(!,  half  in  to|),  and  half  in  bottom,  and 
not  quite  meeting  at  the  center.  In  a  sliallow  boss  the  punch 
may  be  In  one  half  of  the  die  only,  as  for  a  forging  like 
I'ig.  24.  The  metal  becomes  squeezed  into  the  boss,  and  is 
imi)roved  by  consolidation.  Often,  when  holes  are  left  to  be 
drilled,  the  centers  are  stamped  by  small  conical   projections 


Pigs.  16  and  17.  Sbowlngr  how  Fin  pro- 
duced ou  Round  Work  is  RtrgeA  into  the  Bar 
by  rotating  it. 


Fig.  18.    Die  with  Rounded 
Edges  to  receive  Fin. 


sarily  involve  the  formation  of  permanent  fin.  because  it  can 
lie  rotated,  as  tlie  reduction  is  goin.g  on,  and  such  excess  of 
metal  which  is  squeezed  out  laterally  is  removed  at  once  when 
a  partial  rotation  is  given  to  the  piece,  as  in  Figs.  16  and  17. 
In  Fig.  16  the  fin  is  shown  squeezed  out;  in  Pig.  17  it  is  being 
driven  into  the  foi-ging  again.  Such  being  the  case.  Fig.  18 
is  the  shape  given  to  circular  dies  in  cases  where  the  circu- 
lar form  is  not  hampered  liy  the  proximity  of  shapes  which 
would  interfere  with  rotation.  When  the  worli  can  be  rotated, 
the  result  is  a  fine,  smootli,  polished  surface,  which  in  many 
classes  of  work  renders  any  subsequent  machining  unneces- 
sary, or,  if  finish  is  essential,  a  little  grinding  may  suffice. 
In  some  forgings  a  portion  only,  a  stem  or  shank,  can  be  so 
treated,  the  remainder  consisting  of  an  eye,  or  a  flattened 
portion,  or  a  square  shape. 

Difference  between  Treatment  of  Steel  and  Wrought  Iron. 

In  the  blacksmith  shop,  wrought  iron  is  still  used  as  exten- 
sively as  steel  for  common  forgings.  But  many  forms  when 
made  of  wrought  iron  must  not  be  stamped  from  a  solid  lump 


Pig.  19.    Dies  for  Crane 
Hook. 


Stnchininj/<  y^T, 

Fig.  20.     Fork  Lever,  and  Wrought  Iron  Bar 
from  -which  It  is  made. 


because  of  the  loss  of  strength  which  occurs  across  the  grain. 
Large  thin  rings  and  curves  of  light  section  should  always 
be  bent.  But  if  these  ai'e  made  of  steel,  no  such  reason  exists, 
because  steel  has  practically  no  difference  in  strength  with 
or  across  the  direction  of  rolling.  The  partial  substitution 
of  steel  for  wrought  iron  has  therefore  been  favorable  to  the 
development  of  stamping.  Many  jobs  are  now  stamped  from 
a  solid  bar,  or  lump  of  steel,  which  were  formerly  made  from 
wrought  iron  by  bending  and  welding.  Hence,  wliile  wrought 
iron  is  still  extensively  used  for  anvil-made  forgings,  steel 
is  employed  much  moie  for  stampings.  The  crane  hook. 
Pig.  19,  when  made  of  wrought  iron,  is  always  bent  from  bar 
before  being  finished  in  the  dies.  Made  from  steel,  it  is 
stamped  fi-om  a  solid  lump.  For  the  forked  end.  Fig.  20,  if 
made  of  wrought  iron,  a  bar  is  slit,  and  opened  out,  and  bent 
over  a  form,  and  finished  in  dies.  When  made  of  steel,  it  may 
be  stamped  from  a  solid  mass.  The  flange,  Pig.  21,  is  stamped 
in  steel  fi'oni  a  solid  chunu.  handled  by  a  porter  bar  tem- 
porarily. 


Fig.  21.    Dies  for  a  Circular 
Loose  Hub. 


Fig.  22.     Punching  a  Small  Hole 
through  the  Work  in  the.  Dies,  t; 


in  the  dies  which  serve  as  accurate  guides  to  the  driller. 
Sometimes  holes  are  punched  only  through  a  portion  of  the 
metal.  Pig.  25,  when  the  central  part  has  to  be  bored  out  sub- 
sequently, as  indicated  by  the  dotted  lines. 

Methods  of  Applying  Impact  or  Pressure  on  Djes. 
Formerly  all  die  work  was  done  with  hammer  blows.  As 
the  demand  grew  for  an  extension  of  the  system  to  heavier 
forgings,  and  to  articles  involving  the  bending  of  plates  and 
sheets,  the  steam  and  drop  hammers  we're  not  able  to  deal  so 
well  with  these-  The  demand  was  met  by  the  presses,  which 
are  actuated  by  hydraulic  power  or  by  gears,  cranks,  and 
toggle  levers.  These  will  easily  deal  with  dies  and  articles  of 
several  feet  in  length,  many  of  which  are  too  intricate  to  be 
dealt  with  by  hammers,  even  if  their  dimensions  did  not  set 
a  limit  to  such  treatment.  They  are  practicable  on  the 
hydraulic  presses,  because  two  rams  can  be  utilized,  one  act- 
ing in  the  vertical,  the  other  in  the  horizontal  direction,  so 
working  at  right  angles  with  each  other.  This  is  utilized  for 
bending,  welding,  and  punching,  for  closing  up  joints,  for 
dealing  with  undercut  designs,  and  with  hollow  spaces  formed 
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Fig.  24 


Fig,  23.    Dies  for  Punching  Holes  through 
Bosses.  Fig.    24.      Holes     punched     by 

Punches  Integral  with  Die. 


Fig.  25.  Method  of 
Forging  the  Slots  In 
Collets. 


by  bending  and  welding,  or  by  stamiiing.  Typical  of  much 
work  of  this  class  is  the  die  and  punch  used  for  stamiiing  the 
rings  for  uptakes  of  vertical  boilers  and  the  man-hole  and 
mud-hole  seatings  for  boilers.  Fig.  27.  from  a  plain  piece  of 
steel  plate.  Fig.  2S  shows  the  dies  for  forging  a  crank  by 
pressure.  A  large  amount  of  work  of  this  kind  is  done  in  the 
railway  car  shops. 

Stamped     forgings     thus     diverge    into     two    groat     groups, 
according  as  they  are  pi-oduced  by  hammer  blows,  or  by  grad- 
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ual  pressure.  Broadly,  the  first  group  includes  articles  of 
small  and  medium  dimensions,  the  latter  those  of  a  massive 
character,  and  all  large  work  done  in  plates.  This  is  now  a 
generally  accepted  division,  and  one  which  harmonizes  with 
the  difference  in  hammer  blows  delivered  on  comparatively 
small  masses,  and  of  pressure  on  thicker  bodies.  Where  mass 
is  the  condition  present,  slow  pressure  is  more  penetrating 
than  impact,  just  as  it  is  in  large  shafts  and  forgings.  More- 
over,   the   blows    delivered   from    a    very   heavy   hammer   are 


Fig    26.    ConatrucHon  of  Die  for  Forging  a  Hole  through  a  Boss. 

destructive  to  dies,  and  it  they  are  made  massive  enough  to 
withstand  these  blows,  then  they  are  too  heavy  for  convenient 
handling.  Massive  dies  are,  of  course,  required  to  resist 
pressure,  but  that  is  not  nearly  so  destructive  as  the  violent. 
incessant  jarring  action  of  a  hammer. 

Methods  Used  for  Making  Dies. 
The  stamps  or  dies  used  are  as  varied  in  their  details  and 
cost  as  the  forgings  themselves  are.  A  great  advantage  of 
stamping  dies  is,  that  like  machine  molding,  they  are  as 
readily  adaptable  to  the  demands  for  a  very  few  identical 
articles,  say  ten  or  a  dozen,  as  to  hundreds  or  thousands.  But 
the  amount  of  work  put  into  the  dies,  and  the  patterns  and 
the  materials  used  for  them  have  to  bear  a  definite  relation 
to  the  number  of  pieces  required.  Hence,  we  have  at  extremes, 
dies  of  cast  iron  made  cheaply,  and  those  of  mild  steel  cut 
out  with  care  and  hardened.     Except  in  name  and  function, 
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Fig.  27.    Die  used  for  Forging  and  Bending  Man-hole  Seatings. 

the  examples  at  each  extreme  have  little  in  common.  They 
are  not  made  in  the  same  way,  and  the  periods  of  their  serv- 
ice are  much  less  in  the  first  than  in  the  second  case. 

The  cast  dies  are  molded  from  suitable  patterns.  They  may 
have  to  be  cleaned  up  a  little  by  the  machinist.  As  they  are 
liable  to  fracture,  unless  made  very  massive,  they  are  fre- 
quently encircled  with  bands  of  wrought  iron,  shrunk  on,  as 
in  Figs.  1  and  4.  They  are.  when  small,  lifted  with  circular 
tongs.  Fig.  29,  or  by  the  hands,  but  larger  dies  have  handles 
«ast   in    for   lifting    them.    Fig.    27.     Or.    alternatively,   holes 


are  cast  in  for  the  insertion  of  rods  for  the  same  purpose. 
Some  cast  dies  will  endure  long  service,  others  fracture  soon. 
Dies  of  cast  steel  are  stronger,  but  are  more  liable  to 
inaccuracy. 

Dies  of  forged  steel  are  marked  out  on  their  faces,  and 
recessed  by  various  machine  tools,  and  by  hand  work.  All 
the  aids  afforded  by  machine  tools  are  utilized,  as  boring, 
slotting,  milling,  and  shaping.  But  often  very  much  is  left 
for  the  chisel  and  file  to  complete.  There  are  several  special 
machines  designed  wholly  or  chiefly  for  the  use  of  die  sinkers, 
but  much  can  be  done  by  the  ordinary  tools  in  the  shops. 
Templets  are  used  to  check  the  progress  of  the  work,  includ- 
ing those  of  sheet  metal  for  local  sections,  and  those  which 
represent  the  actual  forgings  which  have  to  be  stamped. 
These  are  made  of  lead,  or  tin,  or  a  first  sample  forging  is 
prepared.  Contact  is  insured  by  the  transference  of  red  lead 
from  the  templet  to  the  recesses  which  are  being  cut. 

Reference  has  been  made  to  the  typing  or  hubbing  process. 
It  bears  an  essential  resemblance  to  the  operation  of  stamp- 
ing medals  and  coins  by  a  hard  blow.  Only  the  operation  is 
reversed,  the  die  itself  being  produced  by  stamping  it,  while 
white  hot,  from  a  cold  forging.  It  has  the  advantage  of  being 
cheaper  than  cutting  dies,  and  in  circular  outlines  is  accu- 
rate enough,  but  is  not  well  adapted  for  intricate  shapes. 
The    spring    swages   are    frequently    made    in    this   way.      In 
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Fig. 30 


Fig.29 


Fig.  28.    Die  for  forging  Crank.        Fig.  29.    Tong  for  Holding  Dies. 
Pig.  30.    Cutters  for  Nicking  the  Stock,  fitted  at  the  End  of  the  Dies. 

obtaining  circular  shapes  thus,  the  hub  or  type  is  rotated 
between  each  successive  blow,  so  correcting  any  inaccuracies 
that  might  form.  The  edges  are  of  necessity  produced  with  a 
slight  convexity.  Fig.  18.  But  this  is  an  advantage  in  pro- 
ducing circular  forgings  which  are  rotated  in  the  dies.  It  is 
not  necessary  to  have  complete  circles  in  such  a  case,  because 
metal  squeezed  out  laterally,  and  what  would  soon  form  a 
^n,  becomes  obliterated  b.v  the  next  blow  when  the  rotation 
into  a  new  position  takes  place. 

In  one  of  the  illustrations.  Fig.  3.  dowels  are  shown,  which 
are  inserted  to  serve  as  guides  to  secure  the  alignment  of  top 
and  bottom  dies.  These  are  only  used  when  the  dies  are  not 
attached  in  any  way  to  the  anvil  below,  and  tup  above,  as  is 
often  the  practice  in  heavy  dies.  But  generally  the  dies  are 
secured  by  dovetails  and  keys,  as  in  Fig.  5.  In  some  cases 
locating  screws  are  used  on  the  anvil  for  dies  cut  at  the  cor- 
ners, like  Figs.  13  and  19,  and  the  dovetail  is  only  on  the  tup. 
The  locating  screws  permit  of  making  slight  adjustments. 

Forgings  are  often  included  wholly  in  their  dies,  and  are 
knocked  out  by  a  kicker  device,  or  are  pried  out,  or  pushed 
out.  Often  a  porter  bar  Is  used,  generally  the  plain  length 
of  the  bar  from  which  the  forgings  are  being  stamped,  as  In 
Figs.  7  and  9.  Then  the  forging  is  easily  nicked  off  by  reduc- 
ing the  eye  at  the  neck,  as  shown  in  Figs.  7  and  9;  or  a  pair 
of  cutters  is  fitted  at  the  end  of  the  dies,  as  in  Fig.  30. 

The  foregoing  is  an  outline  of  the  methods  of  stamping  in 
use,  from  which  it  is  seen  that  the  practice  is  divisible  into 
three  great  groups;  that  done  under  hammers,  and  that  in 
presses,  and  a  further  subdivision  between  the  methods  of  the 
general  shops,  and  the  drop  forgers  who  work  for  the  trade. 
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THE    SETTING    UP  AND    OPERATION    OF 
POTTER  &  JOHNSTON  AUTOMATIC 
CHUCKING  MACHINE-2. 


THE 


This  Installniont  completes  the  article  relating  to  the  set- 
ting up  and  operation  of  the  Potter  &  Johnston  automatic 
chucking  machine.  Owing  to  the  frecjuent  unavoidable  refer- 
eneces  to  Figs.  1  to  7,  It  should  be  read  In  connection  with  the 
first  Installment,  published  In  the  April  Issue  of  Machinery. 

As  expiainod,  the  third  turret  face  is  empty,  the  cutting 
off  of  the  collar  being  done  during  this  portion  of  the  cycle 
of  operations.  It  has  been  taken  for  granted,  of  course,  that 
In  setting  the  turret  slide  for  position,  room  has  been  left 
between  it  and  the  chuck  for  the  cross  slide.  The  cross  slide 
is  clamped  in  a  convenient  longitudinal  position  on  the  bed 
tor  the  cutting-off  operation,  which  will  be  done  with  a  tool 
In  the  rear  tool-post,  so  as  to  leave  the  front  unobstructed 
for  the  operator.  Where  forming  and  cutting-off  are  to  be 
done,  forming  Is  generally  done  at  the  front  and  cutting-off 
at  the  back,  since  heavier  and  more  accurate  forming  work 
can  be  done  with  the  worlv  revolving  downward  toward  a  tool 
In  the  front  tool-post,  than  with  a  tool  at  the  back  which  is 
subjected  to  a  lifting  action. 

The  layout  of  the  cross-slide  cams  Is  shown  in  Fig.  5.  The 
rear  feed  cam  is  the  one  we  have  to  use.  Since  this  cutting- 
off  operation  Is  a  short  one,  it  may  be  done  during  the  return 
of  the  turret  for  face  No.  3.  The  cam  drum  is  therefore 
rotated  by  hand  until  the  turret  for  face  No.  3  has  begun  to 
return.  The  cross-slide  cams  are  loosened  and  the  rear  feed 
cam  swung  around  to  just  touch  the  roller,  the  cross  slide 
having  been  adjusted  out  to  nearly  the  limit  of  its  forward 
travel  for  cutting  off,  leaving  approximately  enough  motion 
for  cutting  down  the  rear  face  of  the  collar  and  through  the 
shell.  The  rear  feed  cam  is  then  clamped  in  this  position. 
A  cutting-off  tool  is  next  placed  in  the  rear  tool-post  at  the 
proper  height.  The  rear  tool-post  slide  is  adjusted  to  bring 
the  point  of  the  cutting-off  tool  up  to  the  work,  and  the  cam 
drum  Is  revolved  by  hand  until  the  piece  is  cut  off.  The 
cross-slide  tool  is,  of  course,  set  in  the  proper  position  to 
make  a  collar  of  the  desired  thickness. 

Stopping  the  hand  feeding  when  the  roll  is  on  the  point  of 
the  cam,  the  cutting-off  tool  slide  is  permanently  set  on  the 
cross  slide  so  that  the  point  of  the  cutting-off  tool  enters  the 
bore  just  barely  enough  to  completely  sever  the  collar  from 
the  bushing.  The  motion  of  the  cam  drum  is  continued  by 
hand  until  the  roll  is  over  the  point  of  the  feed  cam.  The 
cross  slide  is  then  pushed  back  by  hand  until  the  cam  and 
roll  are  again  in  contact,  when  the  rear  return  cam  is  brought 
up  and  clamped  in  position,  so  that  there  is  just  room  for  the 
roll  between  the  feed  cam  and  the  return  cam.  The  rear  re- 
turn cam,  as  the  hand  feed  of  the  cam  drum  is  continued, 
brings  the  cross  slide  back  to  its  central  position.  Since 
there  is  no  front  tool  used  in  the  final  layout  of  operations 
(Fig.  2  to  the  contrary,  notwithstanding)  the  first  feed  and 
return  cams  are  allowed  to  remain  wherever  they  happen  to 
be.  These  cam  adjustments  can  all  be  made  from  the  front  of 
the  machine. 

Continuing  the  feeding  of  the  turret  slide,  we  next  make 
sure  that  the  cutting-off  tool  is  returned  to  its  normal  posi- 
tion before  the  next  face  of  the  turret  is  presented  for  Its 
operation,  and  then  we  proceed  to  set  the  recessing  tool.  This 
recessing  tool,  which  Is  shown  diagrammatically  in  Fig.  8,  is  a 
model  of  simplicity  of  design  and  action,  as  compared  with 
the  somewhat  complex  operation  it  has  to  perform.  It  may 
be  said,  in  the  first  place,  that  this  recess  is  for  clearance  only, 
and  accurate  dimensions  and  fine  finish  are  not  necessary. 
Assuming  this,  it  will  be  seen  that  the  operation  of  this 
recessing  tool  should  be  eminently  satisfactory.  The  device 
consists  simply  of  a  slender  boring-bar  held  in  the  turret, 
carrying  a  cutter  suitably  located  about  midway  of  the  bar, 
the  forward  end  of  which  is  adapted  to  enter  a  bell-mouthed 
bushing  held  in  the  chuck.  This  boring-bar  is  bent  to  one 
side  far  enough  so  that  the  cutter  clears  the  hole  as  the 
bar  enters,  but  is  forced  Into  the  work  as  the  bell-mouth 
of  the  bushing  engages  the  end  of  the  bar  and  deflects  it 
Into  its  working  position.  The  upper  diagram  shows  the 
condition  of  the  bar  as  It  enters  the  hole,  and  the  lower  one 


Its  condition  after  It  has  entered  the  bushing  and  Is  engaged 
In  turning  the  recess.  This  bar  being  properly  designed  as  to 
its  length,  the  position  of  the  cutter  with  relation  to  the 
length  of  the  recess  in  the  work,  and  the  location  of  the 
work  with  relation  to  the  l)ell-mouthod  bushing.  It  has  merely 
to  bo  set  In  the  turret  so  that  at  the  extreme  forward  travel 
of  the  turret  slide  the  cutter  is  the  same  distance  from  the 
face  of  the  chuck  that  the  rear  end  of  the  completed  recess 
win  be  when  made  to  the  desired  dimensions.  The  cutter, 
of  course,  has  been  set  out  to  give  the  recess  the  required 
diameter. 

The  final  facing  of  the  bushing  by  cam  and  turret  face  No. 
5,  so  far  as  the  setting  of  the  tool  is  concerned,  is  merely  a 
repetition  of  the  facing  operation  on  turret  face  and  cam 
No.  1.     This  completes  the  setting  of  the  cutting  tools. 

Making  the  Adjustments  for  Speeds,  Feeds,  Etc. 
We  have  now  to  set  the  machine  to  perform  automatically 
the  desired  changes  of  spindle  speed,  and  fast  and  slow  cam 
movements.  Placing  a  new  piece  of  work  in  the  machine  (the 
first  one  having  been  completed  in  the  setting-up  operations) 
the  cam-shaft  is  revolved  by  hand  until  the  turning  tool  in 
turret  face  No.  1  is  just  about  to  commence  its  cut.  Hand- 
wheel  Z)  (Fig.  6)  is  now  rotated  in  its  normal  direction  until 
its  next  graduation  marked  "slow"  is  in  line  with  the  index 
mark  on  the  base  casting  of  the  machine.  Then  the  nearest 
pin  M  (see  also  Fig.  12)    is  moved  up  until  it  bears  against 
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Machinery,y.T. 
Fig.  8.    The  Tool  used  for  Recessing  the  Work;  shown  also  in  Pig.  3. 

the  teeth  of  the  star-wheel,  when  it  is  clamped  in  position. 
This  should  set  it  properly.  To  see  if  It  is  so  set.  return  the 
cam-shaft  by  hand  and  throw  in  the  automatic  feed  by  mov- 
ing lever  H  to  the  right,  and  watch  the  cut.  The  drum  should 
slow  down  just  before  the  tool  commences  to  work.  If  it 
does  not  do  this,  the  pin  may  be  adjusted  a  little  either  way, 
as  may  be  required.  (In  going  over  a  piece  for  the  first 
time,  it  is  best  to  have  the  feed  set  to  the  smallest  rate;  that 
is  to  say,  feed  change  handle  K  should  be  in  position  No.  1.) 

After  the  cut  has  been  completed  and  the  turret  feed  cam 
roll  is  on  the  high  point  of  the  cam,  the  power  feed  may  again 
be  stopped,  and  the  hand-wheel  revolved  until  the  next  grad- 
uation mark  "fast"  is  opposite  the  index  mark.  The  next 
stop-pin  is  then  moved  up  until  it  just  touches  the  star-wheel, 
where  it  is  clamped  in  position.  The  feed  being  again  thrown 
in,  the  turret  will  be  rapidly  returned,  indexed  and  moved 
forward  for  the  second  operation.  Stopping  the  automatic 
movement,  the  pins  are  set  for  this  face,  and  so  on  for  all 
the  operations,  including  that  in  which  the  cross  slide  is  used 
for  cutting  off. 

Operations  1,  2,  and  3,  being  done  on  large  diameters, 
should  be  done  at  the  slow  speed,  handle  J  (Fig.  6)  being  set 
to  give  that  speed.  While,  however,  the  turret  slide  is  being 
returned  between  operations  3  and  4,  one  of  the  spindle  speed 
changing  dogs  N  should  be  clamped  to  the  rim  of  disk  D  so 
as  to  change  the  spindle  speed  to  the  fast  movement.  This 
is  continued  until  the  last  operation  Is  completed,  when  a 
second  dog  of  this  kind  Is  clamped  la  place  to  again  throw 
in  the  slow  movement. 

The  feed  knock-off  dog  should  also  be  clamped  in  place  on 
the  disk  to  stop  the  machine  at  the  completion  of  the  fifth 
operation,  when  the  turret  is  in  Its  rear  position. 
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This  completes  the  setting  up  of  the  machine.     It  is  best  was   found   possible  to  use  No.  3.     If  at  any  time  the  tools 

for  the  operator  to  watch  the  operation  the  first  time  it   is  show  signs  of  distress,  the  feed  may  be  lowered  instantly  by 

done    automatically.      If,    as    was    the    case    with    the    parts  changing  this  handle;  or  if  the  work  seems  to  be  done  with- 

shown,   the  feed  is  finer  than  is  necessary,  the   feed  change  out  distress,  it  may  be  increased  as  easily. 
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Fig.  9.    The  First  Page  of  the  Tool  Record  Sheet  for  Recording  the 
Operations  shown  in  Figs.  2  and  3. 
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Fig.  lO.     Second  Page  of  Tool  Record,  giving  the  Setting  of 
Cutting  Blades. 
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Fig.  11.  Third  Page  of  Record,  showing  the  Setting  of  Turret  Slide  and 
Cross-slide  Tool-blocks,  and  the  Setting  of  the  Gearing  for  Spindle  Speeds 
and  Feeds. 

handle  may  be  moved  to  the  position  which  will  give  the 
greatest  feed  which  it  is  possible  to  use  with  the  work  in 
hand.     In   the  present  case,  as  shown   in  Figs.   6   and   11.  it 
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Fig.  12.     Fourth  Page  of  the  Record,  giving  Setting  of  the  Feed  Shipper 
Pins  and  the  Feed  Knock-off  Dog. 

It  has  taken  some  little  time  to  describe  the  setting  up  of 
the  machines  for  this  simple  operation.  In  reality,  however, 
in   the   hands   of   a   competent   operator,   the  setting  up  takes' 


:\Iav.  1!)08. 


MACIIINKRY. 


607 


liltle,  if  any.  more  time  than  the  settUiK  of  a  single  piece  In 
llie  lathe.  There  are  no  more  tool  settings  to  make  than 
with  the  ordinary  typo  of  turret  lathe,  anil  the  extra  changes, 
such  as  the  setting  of  the  pins  and  dogs  lor  the  speed  and  feed 
changes,  are  made  so  quickly  as  to  consume  little  time  in 
comparison   willi  the  cutting  movements.     With  the  exception 


Fig.  13,     Front  View  of  Maclilne  engaged  in  Finishing  a  Flanged  Sleeve,  made  ft-om  a  Steel  Casting, 

of  the  recessing  tool,  which  is  of  simple  construction,  all  the 
tools  are  a  part  of  the  regular  equipment  of  the  machine. 

Tool  Record  Sheet. 

The  builders  of  this  machine  furnish  a  convenient  form 
for  recording  the  settings  of  a  piece  of  work  after  they  have 
once  been  obtained.  We  show  the  four  pages  of  one  of  these 
records  in  Figs.  9.  10,  11,  and  12,  made  out 
for  the  piece  whose  machining  we  have  just 
described.  It  is  printed  in  Ink  resembling 
India  ink,  in  which  the  blanks  are  filled  out 
by  hand.  The  first  page,  as  shown,  gives 
the  name  of  the  piece,  the  material  and  the 
number  of  operations  performed — this  being 
a  second  operation,  as  previously  explained. 
The  number  of  the  machine  is  also  given  for 
convenience  in  Identifying  it  with  the  follow- 
ing operations.  The  fact  that  the  part  is  cut 
In  two  to  make  two  pieces  of  work,  Is 
plainly  shown  in  the  sketch. 

The  second  page  is  taken  up  with  sketches 
of  the  various  tool-holders  and  cutting  tools 
used.  The  distance  of  each  of  the  cutting 
edges  from  the  face  of  the  turret  or  the  face 
of  the  tool-holder  is  given.  The  tool-holder 
may  thus  be  set  at  once  without  goin,g 
through  the  trial  settings  we  have  men- 
tioned as  being  necessary  the  first  time  the 
work  is  done.  Tools  held  In  the  standard 
tool-holder  have  their  distances  measured 
from  the  face  of  the  holder,  while  tools  held 
in  the  face  of  the  turret  have  their  cuttiuK 
edges  located  by  the  turret  face.  The  feed 
cam  used  for  each  of  the  operations  is  also 
indicated.  In  recording  work  on  which  spe- 
cial cams  might  have  to  be  used,  the  number  of  the  cam 
employed  for  a  given  operation  would  be  indicated  In  place 
of  the  word  "standard,"  which  we  have  for  all  five  operations 
In  this  case. 

On   the   third   page   of   the    pamphlet   are    shown   diagrams 
giving   the   measurements   for   the   setting  of   the   cross   slide 


the  setting  of  the  turret  slide  with  relation  to  the  cam  roll. 
The  latter  measurement  is  taken,  as  indicated,  from  the  end  of 
the  turret  slide  to  the  end  of  the  sliding  bar.  The  setting  of 
the  cross-slide  blocks  and  cross  slide  is  also  given.  The 
change  gears  for  the  fast  and  slow  trains  are  recorded  as 
shown,  as  well  as  the  position  of  the  feed  change  gear  lever 
which  was  found  the  most  suitable  for  the 
work.  General  instructions  for  tool  setting 
are  also  given. 

The  last  page  of  the  record  is  occupied 
by  a  diagram  in  which  the  settings  of  the 
feed  shipper  pins  are  noted.  These  set- 
tings are  obtained  by  using  inside  calipers 
in  measuring  the  distance  between  con- 
secutive pins.  These  distances,  after  being 
recorded,  may  be  used  in  again  setting 
pins  for  new  work,  thus  making  unneces- 
sary the  trial  operations  we  have  described. 
In  actual  practice,  however,  with  compe- 
tent workmen,  this  page  of  the  record  is 
not  ordinarily  filled  out,  it  being  as  simple 
a  matter  to  set  the  pins  by  trial  as  to 
measure  them.  For  workmen  not  used  to 
the  machine,  however,  this  record  will  be 
found  very  helpful.  Regular  use  of  the 
other  features  of  these  records  will  be 
found   to  save   considerable  time   on  work 

which  has  to  be  done  repeatedly. 
« 
The  Tools  and  Operations  for  a  More 
Complicated  Job. 

The  operations  we  have  just  shown  are 

comparatively  simple.     In  Figs.   13  and  14 

are  shown  front  and  rear  v;ews  of  another 

machine   in   operation   at   the   time   of   the 

writer's  visit,    in   which   many    more   tools 

are  used,  and  in   which   much   greater   accuracy   is   required. 

The  machine  is  of  the  same  type  as  the  one  shown  in  Figs. 

1,   2,  and  3,  though  of  a   somewhat  older   design.     The  part 

being  machined  is  made  from  a  steel  casting.     It  is  intended 

to  be  a  sleeve  for  use  in   holding  bushings  In  the  chucks  of 

the    automatic   machine   for   guiding   the    pilot   bars   of   tools 


held  in  the  turret.     The  face  of  the  chuck  which  carries  the 


Pig. 


longitudinally  of  the  bed  with  relation  to  the  chuck,  and  foi' 


14,     Rear  View*  of  the  Machine,  sot  up  ae  shown  in  Fig,  13, 

sleeve  is  recessed,  like  the  one  shown  in  Figs,  13  and  14 
holding  the  work,  though  a  smaller  sized  sleeve  would  be 
used  with  that  chuck.  The  lip  on  the  flang«  of  the  sleeve 
enters  this  recess,  in  which  it  must  be  carefully  fitted.  The 
body  of  the  sleeve  is  also  very  carefully  fitted  to  the  bore  of 
the  chuck.  It  will  be  seen  that  this  sleeve  ties  the  sections 
of  the  chuck  together,  so  that  oil  large,  heavy  work  the  clann> 
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ing  of  the  jaws  down  on  the  work  will  not  spring  the  body  of 
the  chuck  so  as  to  distort  it,  and  cause  the  pilot  bushing 
within  the  sleeve  to  run  out  of  true. 

The  first  operation  is  performed  by  the  turret  face  shown 
at  U.  It  consists  in  rounding  the  corner  of  the  large  diameter 
of  the  flange,  rough  turning  the  outside  diameter  of  the  body, 
and  facing  the  outer  end  of  the  body.  This  operation,  like  all 
the  others,  is  steadied  by  the  pilot  bar  shown,  which  is  sup- 
ported by  a  bushing  in  the  chuck.  The  tool  for  facing  the  end 
of  the  body  is  not  plainly  shown  in  the  engraving.  The  second 
operation,  on  turret  face  T,  recesses  the  flange  to  form  the 
lip.  using  a  facing  tool  held  in  a  special  tool-holder,  as  shown. 
The  third  operation  on  face  S  finish  turns  the  outside  diam- 
eter of  the  body.  The  fourth  operation,  on  turret  face  TJ, 
finish  turns  the  inner  side  of  the  lip  to  the  exact  diameter 
desired.  In  the  last  operation,  the  hole  is  bored  by  a  taper 
attachment  Q.  as  will  be  explained,  and  the  lip  is  finish  faced 
by  a  tool  held  in  the  cross  slide. 

The  bore  of  the  sleeve  is  tapered,  and  one  of  the  most  in- 
teresting of  the  tools  is  that  used  In  the  final  operation  for 
boring  this  taper.  It  Is  shown  in  action  in  the  two  views 
of  the  machine  given,  but  is  best  seen  in  Fig.  14.  It  consists 
simply  of   a   cross  slide  carried  by   the   turret,  and  provided 


Fig.  IS.    Group  of  Parts,  sho^^^ng  tbe  Variety  in  a  Typical  Day's  W^ork, 
as  done  on  the  Machines  in  the  Builders"  Shops. 

with  a  spring  which  tends  to  keep  it  forced  toward  a  stop 
at  the  rear  end  of  its  travel.  In  the  T-slots  of  the  cross  slide 
on  the  back  end  is  clamped  a  hardened  plate  Q,  with  a  ground 
straight-edge  which  is  set  to  the  desired  taper.  The  end  of  a 
tool  in  the  tool-post  held  in  the  rear  cross-slide  block  is 
brought  up  against  the  edge  of  this  plate  by  the  cross-slide 
cam.  The  cross  slide  remains  in  this  position  throughout 
the  operation.  During  the  forward  feeding  of  the  turret,  the 
action  of  the  shank  of  this  tool  on  the  tapered  plate  forces 
the  cross  slide  toward  the  front  slowly,  in  such  a  way  as  to 
reproduce  the  taper  of  the  plate  in  the  bore  of  the  hole.  This 
simple  arrangement  produces  tapers  of  a  high  grade  of 
accuracy,  as  revealed  by  the  usual  test  of  finding  the  bearing 
in  the  hole  produced,  of  the  standard  taper  plug  to  which  it 
has  to  be  fitted. 

The  operation  on  this  part  takes  something  like  three-quar- 
ters of  an  hour  to  perform,  as  compared  with  the  very  few 
minutes  required  for  machining  the  bus'hing  and  collar  shown 
in  the  first  series  of  operations. 

Range  of  'Work  for  which  the  Machine  is  Pitted. 

The  wide  range  of  work  for  which  the  machine  is  suited 
may  be  realized  by  referring  to  Fig.  15,  which  shows  the  work 
being  done  on  the  machines  at  the  time  of  the  writer's  visit. 
The  two  upper  parts  at  the  right  and  left  are  cast  iron,  being 
clutch  bodies  for  the  spindle  clutches  of  the  chucking  ma- 
chines. The  large  cast  iron  ring  shown  is  of  a  diameter  that 
nearly  taxes  the  machine  to  the  limit  of  its  swing.  Inside  the 
ring  are  shown  a  cast  iron  gear  blank  and  the  recessed  bush- 
ing whose  making  we  have  described.    The  collar  of  this  bush- 


ing is  shown  near  the  bottom  of  the  group.  The  steel  sleeve 
whose  making  is  shown  In  Figs.  13  and  14  is  at  the  lower 
left-hand  corner  of  the  group.  A  bevel  gear  blank  and  a  cam 
are  also  shown,  as  well  as  a  pulley  and  several  miscellaneous 
pieces. 

This  group  gives  a  favorable  idea  of  the  variety  of  the 
work  possible  on  the  machine,  but  it  does  not  include  any 
bar  work  or  any  work  on  composition  metals,  like  brass  and 
bronze,  for  both  of  which  the  machine  is  successfully  used. 
For  brass  and  bronze,  the  spindle  is  usually  driven  directly, 
instead  of  through  gearing,  to  give  the  higher  rotative  speeds 
required. 

Among  the  operations  possible  on  the  machine  by  the  use 
of  tools  which  have  not  been  described,  may  be  mentioned 
tapping,  for  instance,  which  may  be  done  either  right-  or  left- 
hand  without  reversing  the  spindle.  Another  device  with 
which  the  machine  may  be  provided  is  the  "back  facing"  at- 
tachment, which  is  operated  from  a  separate  cam,  applied 
to  the  cam-shaft,  acting  through  levers  on  a  back  facing  bar, 
which  passes  through  a  hole  in  the  spindle,  in  a  position  to 
act  on  the  rear  face  of  the  work  inside  the  chuck  jaws.  In 
this  may  be  mounted  drills,  cutters,  facing  tools,  etc.  Where 
extreme  accuracy  is  required,  a  double  back  facing  attach- 
ment may  be  used,  arranged  with  cutters  for  taking  both 
roughing  and  finishing  cuts.  A  large  proportion  of  the  ma- 
chines sent  out  by  the  builders  are  fitted  with  this  attachment, 
whose  use,  in  the  general  run  of  chucking  work,  will  usually 
save  a  second  operation. 

Bar  work  up  to  6  inches  in  diameter  is  also  handled  to  good 
advantage,  floor  stands  being  provided  for  supporting  the 
outer  end.  For  bar  work,  as  well  as  for  steel  castings  and 
forgings,  in  which  the  holes  are  not  cored,  an  oiling  arrange- 
ment is  provided  for  the  turret,  which  forces  the  oil  through 
the  drill  under  heavy  pressure  to  the  cutting  point.  The 
oil  flows  only  through  the  hole  in  the  turret,  which  may  be 
at  the  moment  presented  to  the  work. 

Other  such  special  arrangements  as  cam  turning  devices, 
two-position  chucks,  etc.,  will  be  provided  as  may  be  required 
by  the  purchaser.  A  large  field  of  complicated  operations  is 
opened  up  by  employing  these,  many  of  the  combinations  pos- 
sible being  of  great  ingenuity.  The  builders  have  developed 
a  thriving  business  in  the  design  of  special  tools  for  special 
operations.  The  possibilities  of  the  machine  with  regular 
equipment,  however,  are  evidently  very  great  in  the  ordinary 
run  of  machine  shop  work. 

It  is  not  unusual  to  see  as  many  as  ten  cutting  tools  in 
simultaneous  operation  on  a  piece,  being  carried  by  the  tur- 
ret, cross  slide,  and  back  facing  holder.  When  such  a  tooling 
arrangement  can  be  employed,  it  will  be  understood  that  the 
machine  will  show  a  saving  over  the  ordinary  type  of  hand 
lathe. 

5P  *  * 

An  interesting  method  for  reproducing  drawings,  maps,  etc., 
is  mentioned  in  Teknisk  Tidskrift.  This  method  is  termed 
"helios  printing,"  and  by  the  use  of  this  method  it  is  possible 
to  take  copies  from  drawings  on  any  kind  of  white  drawing 
paper,  if  the  lines  are  simply  drawn  heavy  enough  so  as  to 
give  resistance  to  the  light.  Not  only  is  it  possible  to  make 
copies  from  drawings  on  any  kind  of  paper,  but  it  is  also  pos- 
sible to  reproduce  these  copies  on  any  kind  of  paper,  as  for 
instance,  on  tracing  paper,  white  Whatman  paper,  ordinary 
yellow  drawing  paper,  tracing  cloth,  etc.  It  appears  that  a 
great  number  of  copies  can  be  produced  in  a  very  short  time. 
The  method  by  means  of  which  the  work  is  carried  out,  how- 
ever, is  kept  secret  by  the  concern  in  Stockholm,  Sweden, 
which  makes  a  business  of  printing  from  other  firms'  draw- 
ings. It  is  stated  that  the  price  charged  at  the  present  time 
Is  about  20  cents  a  square  yard  .for  copies  reproduced  on  good 
white  paper,  when  several  copies  are  ordered  from  the  same 

drawing. 

*     *     * 

In  the  course  of  a  lecture  on  the  drive  of  machine  tools, 
presented  before  the  Pomeranian  section  of  the  Society  of 
German  Engineers,  it  was  mentioned  that  for  high  speed  cut- 
ting steel  the  proper  cutting  speed  for  cast  iron  is  66  feet;  for 
machine  steel  S2  feet;  for  tool  steel  and  steel  castin,gs  59 
feet,  and  for  nickel  steel  from  10  to  33  feet. 
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MONNBT  &  MOYNB  MACHINE  FOR 
BENDING  TUBING. 

In  beiKliiiR  a  tube  by  the  usual  process,  It  is  filled  with 
eaiul  or  some  similar  substance,  after  which  the  ends  are  cap- 
ped to  hold  the  material  In  place;  the  bending  la  then  per- 
formed by  any  suitable  means,  generally  around  forms  of  suit- 
able radius  to  give  the  desired  curve.  The  niling  with  sand  is 
done  to  prevent  buckling  or  flattening  of  the  tube  while  it  is 
being  bent.  The  fact  that  the  ends  of  the  pipe  are  capped, 
maintains  the  pressure  of  the 
sand,  and  prevents  such  decrease 
of  the  interior  volume  as  is  neces- 
sary for  flattening  or  buckling. 

Messrs.  Monnet  &  Moyne,  of  U 
Rue  Torricelll,  Paris,  have  re- 
cently perfected  a  machine  for 
bending  tubing  which  performs 
the  operation  satisfactorily  with- 
out flattening,  buckling  or  other 
deformation  of  the  work,  and 
without  requiring  the  usual  fill- 
ing with  sand.  This  interesting 
machine  we  show  in  diagrammatic 
form  in  the  accompanying  line  en- 
graving. Fig.  1  shows  a  vertical 
section  through  the  column  of  one 
of  the  smaller  machines.     Fig.  2 

shows  a  plan  view  of  the  top  of  the  machine  and  Fig.  3  shows 
the  operation  in  progress.  The  same  reference  letters  apply 
to  each  of  the  three  diagrams. 

To  the  top  of  the  column  is  clamped  a  bracket  A,  carrying 
at  its  outer  end  a  fixed  pivot  B,  and  provided  with  a  slide 
and  adjusting  and  clampinc  screws  for  locating  a  second 
pivot  C,  at  any  desired  distance  from  pivot  B.  Pivot  G  car- 
ries a  rectangular  block  D,  having  semi-cylindrical  grooves  in 
its  face,  made  to  the  radius  of  the  pipe  it  is  desired  to  bend. 
Above  and  below  it,  about  the  same  pivot,  are  mounted  bars 
E.  which  extend  out  to  the  side  of  the  machine,  where  they 
are  pivoted  to  a  brace  F,  which  is  clamped  in  a  swivel  O 
at  the  top  of  the  column  of  the  machine. 

Pivot  B  has  mounted  on  it  a  former  H,  provided  with  a 
lever  J  for  swinging  it  about  its  center  in  the  forming  opera- 
tion. This  former  is  turned  to  the  radius  to  which  it  is 
desired  to  bend  the  tubing,  the  groove  provided  being  of  a 
circular  section  to  match  the  diameter  of  the  work.  Attached 
to   /f   is   a  clamp  K,  formed  of  a   stirrup   and   thumb-screw, 


able   to   follow   a   curve  of  tlie  shortest   radius  to   whicli   the 
tube  can  ba  bent.     This  Is  most  plainly  shown  In  Fig.  3. 

The  method  of  operation  Is  as  follows:  The  Interior  of  the 
tube  P  is  first  cleaned  with  a  wire  brush.  The  tube  Is  next 
placed  In  the  groove  of  former  //,  and  gripped  tightly  In  the 
jaws  of  the  holding  clamp  K.  Mandrel  ?/  la  next  oiled  and 
Inserted  inside  of  the  tube,  its  position  being  so  adjusted 
by  the  nut  at  the  end  of  bolt  M  that  the  extremity  of  the 
solid  body  of  the  mandrel  lines  up  with  axis  XY  of  former 
//,  as  shown  In  Fig.  2.    Guide  block  D  is  next  adjusted  by 
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Ffg.  3.  Action  of  the  ArticvUated 
Supporting  Mandrel  during  the  Bend- 
ing Operation. 


Machinfrti.y.T, 
Pig.  1.    Vertical  Section  of  Monnet  St.  Moyne   Tube  Bending  Machine. 

which  clamp  together  serrated  jaws,  adapted  to  firmly  hold 
the  pipe  and  apply  the  pressure  to  it  from  all  sides,  so  that 
it  is  not  deformed.  At  the  outer  end  of  the  frame-work 
(formed  by  bars  E  and  brace  F)  Is  a  support  L  for  a  bolt  M, 
which  Is  threaded  into  the  right-hand  end  of  the  mandrel  N. 
In  the  peculiar  construction  of  mandrel  2V  lies  the  novelty 
of  this  bending  process.  As  may  be  seen  in  Figs.  2  and  3, 
it  uas  a  solid  body,  but  its  left-liand  end  Is  composed  of  three 
articulated  sections,  forming  a  flexible  extension  of  the  full 
diameter  of  the  hole  in  the  pipe,  so  joined  together  as  to  he 


Fig.  2.    Plan  View  of  Machine,  showing  Forming  Dies  and  Method  of  Holding  the  Articulated  Mandrel. 

means  of  a  screw  0  to  such  a  position  that  the  distance  from 
its  face  to  the  axis  X  Y,  when  it  is  brought  in  contact  with 
the  work,  is  equal  to  the  diameter  of  the  tube.  This  being 
done,  pivot  0  and  screw  G  are  tightened,  rigidly  securing  the 
framework  formed  by  base  A  and  members  E  and  F. 

The  tube  is  now  bent  to  the  angle  required,  by  operating 
handle  J,  which  may  be  lengthened,  as  required,  by  the  use  of 
a  piece  of  pipe  of  suitable 
diameter.  When  the  tube 
has  been  bent  to  the  re- 
quired angle,  the  mandrel  is 
withdrawn,  being  started  by 
pressing  on  lever  Q,  after 
which  it  may  be  easily  re- 
moved. The  vise  K  is  then 
loosened  and  the  jaws  re- 
moved, when  the  work  can 
be  taken  out  of  the  machine. 
The  position  of  the  man- 
drel during  the  bending  is 
shown  in  Fig.  3. 

After  the  device  has  once 
been  set  up.  it  is  only  neces- 
sary to  brush  out  the  tube,  clamp  it  into  place,  oil  and  insert 
the  mandrel,  and  oil  the  guide,  after  which  the  work  is  bent 
and  removed  as  previously  described.  Two  operations  per 
minute  are  easily  possible  on  work  of  medium  size.  This,  it 
will  be  seen,  is  a  great  saving  over  the  old  method  in  which  it 
was  required  that  the  tube  be  filled  with  sand  previous  to  bend- 
ing. Even  very  thin  tubes  may  be  curved  with  this  device, 
since  the  flexible  mandrel  j^cevents  all  possibility  of  the  col- 
lapsing of  the  walls.  The  action  is  that  of  a  drawing  out 
of  the  fibers  on  the  outside  radius  of  the  curve,  combined, 
possibly,  with  a  slight  compression  of  those  on  the  other  side. 
Owing  to  the  flow  of  metal  which  takes  place,  the  material  is 
hardened  appreciably,  thus  Increasing  its  resistance  to  defor- 
mation. 

Different  formers  H  are  required  for  different  radii  of  curva- 
ture and  for  different  diameters  of  pipe.  Special  formers 
have  sometimes  to  be  provided  for  tubes  curved  in  two  places. 
Guide  D  may  be  used  on  all  radii  of  curvature  within  the 
range  of  the  machine,  but  must  be  changed  for  different  diame- 
ters of  pipe.  The  machine  is  made  in  five  sizes,  for  the 
following  maximum  diameters:  "/i,  1%,  2%,  4  and  6  inches, 
respectively.  The  smaller  sizes  are  hand  operated,  as  is  the- 
case  with  the  IVa-inch  machine,  of  which  we  show  diagrams. 
T.arger  sizes  are  operated  by  power.  This  machine  is  said  to 
liave  found  extensive  application  in  automobile,  boiler  and! 
railway  shops  in  England  and  on  the  Continent. 
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HOW  BILLY  CAME  TO  USB  TWtST  DRILLS. 

It  was  mighty  difficult  for  old  Billy  Brown  to  give  up  his 
belief  that  a  well  forged  and  ground  flat  drill  was  not  superior 
to  a  twist  drill.  He  had  been  using  flat  drills  for  40  or  50 
years,  beginning,  in  fact,  long  before  the  twist  drills  were 
originated,  and  when  the  younger  hands  came  up  and  began 
to  talk  to  him  about  some  improvements  of  this  or  that  kind. 
Billy  Brown  would  smile  in  a  superior  way  and  explain  to 
them  that  he  was  experienced  in  the  business  long  before 
they  were  born.  In  particular,  the  flat  drill  was  one  of  Billy 
Brown's  hobbies,  and  unless  the  force  of  circumstances  pre- 
vailed, he  would  never  consent  to  use  a  fluted  twist  drill. 
Billy  had  been  working  in  this  same  shop  for  so  many  years 
that  he  had  become  something  of  an  old  inventory,  and  the 
boss  did  not  care  much  about  Billy's  queer  ideas,  particularly 
as  he  was  a  pretty  good  tool-maker,  notwithstanding  his  oppo- 
sition to  new  wrinkles.  Billy's  favorite  boast  was  that  no 
■one  in  the  whole  shop  could  grind  a  flat  drill  just  as  he  did 
it,  as  none  of  the  others  had  the  experience,  because  of  using 


■•What  ails  the  d thing?" 

these  new-fangled  drills.  Billy's  boasting  finally  led  to  his 
downfall,  and  as  usual  a  shop  "kid"  was  the  cause. 

It  happened  one  day  that  Billy  was  going  to  drill  a  %-inch 
liole  on  the  upright  drill  press,  and  while  he  was  grinding  his 
drill,  young  Jimmy  Smith  went  up  to  Billy's  machine  and 
crossed  the  driving  belt.  Billy  put  his  drill  into  the  socket 
and  started  off  drilling,  but,  to  his  dismay,  he  found  that  his 
drill  would  not  cut.  The  reverse  motion  of  the  drill  spindle 
was  not  very  apparent,  because  of  its  high  speed,  and  then, 
too,  Billy's  eyesight  was  not  as  good  as  it  was  once.  He  hard- 
ened his  drill  again,  and  ground  it  very  carefully,-  put  it  in 
the  drill  press,  and  still  it  would  not  work.  A  thing  like  this 
liad  never  happened  to  Billy  before,  and  he  began  to  worry 
about  not  being  able  to  grind  a  flat  drill  so  that  it  would  cut. 
So  sudden  was  the  loss  of  a  boasted  ability  that  Billy  might 
well  be  pardoned  for  getting  a  little  flustered. 

He  finally  hardened  his  drill  for  another  trial,  and  ground 
It  even  more  carefully  than  before  to  the  angles  that  had  never 
failed  him  before,  but  strange  to  say  the  drill  still  would  not 
make  any  impression  whatever  on  the  piece  of  work.  Then 
he  tried  the  work  with  a  file  to  see  whether  it  was  not  hard- 
ened, but  it  was  nothing  but  ordinary  soft  machine  steel. 
Then  he  tried  the  drill  with  his  file  and  found  that  it  was 
just  as  hard  as  it  could  be,  so  the  fault  evidently  must  be 
with  the  grinding  of  the  drill.  Then  Billy  totally  lost  confi- 
dence in  himself,  and  went  up  to  one  of  the  younger  men, 
explaining  to  him  his  troubles.  Jimmy,  the  innocent,  who 
was  always  around  when  he  was  not-  wanted,  came  up  and 
looked  at  Billy's  drill,  and  said:  "Why,  Billy,  of  course  that 
drill  wouldn't  cut.  Don't  you  see  you  haven't  ground  to  the 
right  angles  at  all?" 


1  won't  try  to  repeat  what  Billy  said  to  the  apprentice,  for 
that  would  not  look  good  in  print,  but  Jimmy,  unabashed, 
snatched  the  drill  from  Billy  and  ran  over  to  the  grindstone, 
pretending  that  he  was  grinding  the  drill  to  its  proper  angles, 
while,  of  course,  he  left  the  cutting  surfaces  undisturbed. 
During  this  grinding  operation,  however,  somebody  kindly  put 
the  belt  right  again  on  the  drill  press,  and  Jimmy,  placing 
the  drill  in  the  socket,  fed  it  down  and  it  cut  through  the 
piece  of  work  as  though  it  were  butter.  Billy  stood  dumb- 
founded, and  that  noon,  he  went  up  to  the  foreman  and  said: 
"I  guess  I  am  getting  too  old  to  work  in  the  shop."  The 
foreman,  however,  who  by  this  time  had  heard  the  story  of 
Billy's  trouble  with  the  drill,  persuaded  Billy  that  he  could 
not  spare  him,  and  Billy,  greatly  gratified  to  hear  that,  con- 
cluded that  thereafter  he  would  use  a  twist  drill,  and  now 
Billy  thinks  that  twist  drills  are  far  superior  to  the  old  flat 
drills. 

I  often  think  of  Billy  and  his  flat  drill  hobby.  W'e  laugh 
at  him  and  his  ignorance  or  perversity,  but  aren't  most  of  us 
about  as  foolish  on  some  pet  notion?  We  often  need  a  jolt 
to  knock  out  old  delusions,  so  that  new  ideas  can  get  in.  Billy 
got  a  hard  one,  but  the  old  man,  after  all.  was  more  sensible 
than  lots  of  young  men  would  be. 


A  BELT  TIGHTENER. 

An  interesting  tightener  for  a  small  belt  or  rope  drive  is 
shown  in  the  Practical  Engineer.  It  often  happens  that  it  is 
desirable  to  arrange  one  or  more  machines,  so  that  they  can 
be  conveniently  stopped  and  started,  without  reference  to  the 
running  of  the  rest  of  the  machinery.  Of  course,  this  prob- 
lem is  usually  solved  with  friction  clutches,  loose  pulleys,  etc., 
but  thei-e  sometimes  occur  cases  where  a  pulley  is  driven  di- 
rectly from  the  line  shaft  and  there  is  no  room  to  put  in 
any  of  these  extra  appliances. 
In  a  problem  of  this  kind, 
where  it  is  desired  to  arrange 
a  drive  for  the  machine  so 
that  it  could  be  stopped  and 
started  at  any  time,  the  ar- 
rangement shown  in  the  ac- 
companying illustration  was 
devised.  In  the  cut,  C  is  the 
driving  and  E  is  the  driven 
pulley.  The  pulley  E  may  be 
started  and  stopped  by  means 
of  the  twin  idlers  F  and  G. 
which  are  mounted  on  a  bar 
of  iron,  B,  of  suitable  size, 
the  pulleys  running  on  studs, 
screwed  into  this  bar.  The 
bar  B,  in  turn,  is  fastened  to 
a  wooden  piece  D.  which, 
with  the  bar  B  is  pivoted  on 
a  suitable  stud  at  A.  Thus  it 
will  be  seen,  that  when  the 
handle  on  the  end  of  D  is 
pressed  down,  it  will  tighten 
the  belt  without  a  very  great 
swing  of  the  idlers,  and  when 
the  handle  is  lifted  it  will  release  the  belt  and  allow  it  to 
hang  free  from  the  bottom  pulley  C.  The  belt  is  held  at 
proper  tension  by  means  of  the  locking  device  shown,  consist- 
ing of  the  iron  bar  L.  attached  to  the  block  D.  the  upper  end 
P  of  which  engages  in  suitable  notches  in  bar  X,  and  holds 
the  idler  frame  wherever  set.  This  locking  device  is  conven- 
iently released  by  simply  raising  up  bar  3.'.  It  is  evident  of 
course  that  on  a  large  belt,  a  certain  amount  of  power  is 
wasted  b.v  this  arrangement,  and  it  may  not  be  advisable  to 

use  with  large  belts. 

*     *     * 

In  almost  every  shop  and  factory  in  the  country,  men  and 
women  are  just  aching  to  be  interested  in  the  firm's  welfare, 
if  the  employers  would  only  let  them.  Any  man  or  woman 
would  rather  be  interested  in  his  work  than  not  be.  for  when 
the  heart  is  in  it,  work  is  easy,  and  easy  work  is  work  done 
right. — TJie  Silent  Partner. 
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ITEMS  OF  MECHANICAL  INTEREST. 


UROOVKU  SHAFTS  FOR  MOTOR  CARS. 
Tlio  LniuhtstiT  Motor  Co..  Ltd.,  of  lUnnlngham,  England, 
tMnploys  a  latlior  inlcit'stinn  means  of  setuiinK  dilvinK  pai'ts 
of  automobiles  to  their  respective  shafts.  The  principle  em- 
ployed is  clearly  illustrated  by  the  two  sections  of  shafts 
shown  In  the  accompanying  cut.  The  shafts  are  grooved  as 
Indicated,  and  the  corresponding  female  parts  are  provided 
with  grooves  to  fit.  This  system  of  connecting  the  shafts  with 
tlie  rotating  parts  was  adopted  by  tills  company  over  eight 
years  ago.  and  has  stood  the  lest  of  long  time  of  service.     In 
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Grooved  Motor  Car  Shafts  over  which  Hubs  \vith 
Correaponciing  Grooves  Fit. 

the  first  place,  the  use  of  this  kind  of  shaft  was  restricted  to 
<'ases  where  keys  were  awliward  or  difiicult  to  arrange,  but 
I  lie  results  proved  so  satisfactory  that  in  the  modern  Lan- 
chester  car  this  system  of  connecting  shafts  and  rotating  parts 
has  been  adopted  almost  exclusively  for  all  cases  where  there 
was  any  reasonable  gain  from  having  the  shaft  and  the  rotat- 
ing parts  so  firmly  connected,  and  the  system  has  also  been 
adopted  by  several  other  British  motor  car  firms.  It  would 
appear,  on  first  siglit,  that  this  Ivind  of  joint  would  be  rather 
expensive,  but  it  is  claimed  that  tlie  shafts  and  the  corres- 
ponding holes  can  be  produced  comparatively  cheaply.  The 
slots  are  cut  to  the  necessary  depth  on  a  milling  machine, 
with  ordinary  milling  cutters,  and  the  corresponding  female 
pai-t  is  cut  with  a  series  of  broaches.  The  first  cost  of  the 
broaches  is,  of  course,  rather  high,  but  the  amount  of  worlv 
they  will  perform  before  worn  out  is  so  considerable  that  the 
unit  cost  per  each  detail  finished  is  very  small.  The  actual 
fit  of  the  parts  talies  place  on  the  external  diameter  of  the 
shaft.  The  grooves  are  so  milled  that  they  will  pi'ovide  for 
as  close  a  fit  as  possible  on  their  sides,  but  a  small  clearance 
is  allowed  in  tlie  bottom  of  the  grooves. 


TIGHTENING  DEVICE  FOR  CONNECTING-ROD  BRASSES. 
An  automatic  device  for  connecting-rod  brasses  has  recently 
been  brought  out  by  Messrs.  Tangyes,  Ltd.,  Smethwick,  Eng- 
land. This  device  is  shown  in  the  accompanying  cut,  which 
is  taken  from  the  Mechanical  Engineer,  issue  of  February  28. 
The  bearing  brasses,  instead  of  being  fixed  in  the  usual  man- 
ner, are  given  freedom  to  rotate,  when  too  loose,  under  the 
friction  of  the  crank-shaft,  and  this  rotation  of  the  brasses  is 
utilized  to  .effect  the  tightening  of  the  screws  A  in  tlie  con- 


Kod  Connection  in  which  the  Wear  of  the  Brasses  is  AutomatlcaUy  taken  up. 

necting-rod  end  and  its  cap.  On  the  outside  circular  surface 
of  the  bearing  brasses  a  worm  thread  is  cut  as  shown,  and 
small  worm-wheels  are  arranged  in  recesses  in  the  cap  and 
connecting-i-od  end.  The  holes  through  these  worm-wheels  are 
thieaded  right-  and  left-hand  to  engage  with  the  tightening 
bolts  A  as  shown.  By  this  arrangement  it  is  evident  that  if 
the  brasses  revolve  slightly,  they  will  cause  a  slight  motion 
of  the   small    worni-wheels,   aiiil    lliis   in    I  mn   will   tighlen    up 


the  cap  of  I  lie  connccliiig-rod  against  the  end,  by  means  of 
lhi>  riglil-  and  lefl-hand  threads  In  the  small  worm-wheels. 
Should  the  bearing  brasses  be  loose  enough  so  that  the  fric- 
tion between  the  crank-shaft  and  the  brasses  has  a  tendency 
to  effect  a  rotation  of  the  brasses,  the  pressure  between  the 
head  and  cap  of  the  connecting-rod  being  Insutncient  to  hold 
the  brasses  in  place,  a  rotary  motion  of  the  brasses  will  take 
place  and  the  worm-wheels  will  be  rotated  In  the  proper  direc- 
tion for  drawing  the  screws  inward,  thereby  tightening  up  the 
cap.  When  the  pressure  of  the  cap  is  sufficient  to  i)revent  the 
rotary  motion  of  the  brasses,  those  will  remain  stationary, 
and  the  crank-shaft  will  revolve  as  usual  in  its  bearing.  It 
will  be  seen  that  the  bearing  is  thus  automatically  tightened 
whenever  it  becomes  loose,  and  accident  from  the  unfastening 
of  the  bearing  is  rendered  impossible. 


A  SIMPLE  CALCULATOR. 
The  accompanying  cuts,  reproduced  from  Der  praktische 
Maschinen-Eonstmkteur  show  a  rather  interesting  and  ingen- 
ious calculator  of  a  simple  and  cheap  design,  intended  for 
rapid  multiplication.  The  construction  is  easily  comprehended 
directly  from  the  cuts.  There  are  five  stationary  slides,  pro- 
vided with  numbers  from  1  to  99,  and  between  each  of  these 
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Fig.  1.    Calculator  for  Rapid  Multiplication. 

rows  of  numbers  there  are  nine  movable  slides  which  are  num- 
bered at  the  ends,  1,  2,  3,  4,  etc.  These  movable  slides  are 
provided  with  figures,  placed  in  a  certain  way,  so  that,  by 
setting  the  slide,  as  indicated  in  Fig.  2,  the  product  of  the 
number  on  the  stationary  slide,  and  the  number  at  the  end 
of  the  movable  slide  can  be  read  off  at  once;  thus,  for  instance, 
4  X  44  is  176.  In  the  case  in  Fig.  2,  the  number  6,543  is  to 
be  multiplied  with  any  of  the  numbers  on  the  stationary  slide. 
The  product  of  each  of  the  figures  in  6.  5,  4  and  3  times  44 
will  be  found  directly  uuder  44,  as  132,  176,  220  and  264;   the 


r^ 

01 

02 

OJ 

04 

1         05 

1'                          00 

07 

oa 

Ol. 

w 

42 

m 

* 

3  ■    4 

'   ■ 

45' 

fr: 

1 

III    in 

'  H 

ii^ii 

■ 

III! 

iim 

B     III 

m    III 

lee 

Mini! 

i      HI 

«.. 

! 

m 

ii 

^^■__U 

~l.~" 

:M 

III  III 

Ml     III 

ILH 

Fig.  2.    Method  of  using  the  Calculator. 

movable  slides  being  set  in  proper  order,  all  that  is  necessary 
to  get  the  multiplication  is  to  add,  the  same  as  in  ordinary 
multiplication,  getting  the  product  287,892.  It  is,  however, 
not  necessary  that  the  one  number  with  which  another  is 
multiplied  should  have  only  two  figures.  It  is  possible  to 
figure  with  factors  having  four  figures  a  great  deal  easier 
than  by  ordinary  multiplication.  Take  a  case,  for  instance, 
of  6,543  X  4,546.  In  this  case,  4,546  is  divided  up  in  two 
parts,  45  and  46,  and  we  have: 

6543  X  ..46=      300978 

6543  X  45..  =294435 


29,744,478 
The  products  of  each  part  of  the  number  4,546  with  6,543 
are  found  directly  on  the  scale  in  Fig.  2,  by  simple  addition, 
and  the  time  required  for  luultipllcation  Is  but  a  fraction 
of  that  ordinarily  necessary,  if  we  multiply  in  the  usual  way. 
The  instrument  is  made  liy  the  Hechenaiiparate-Fabrik  Fr. 
Schneider.   Miincbeii.  (lermany. 
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MACHINERY  is  published  In  four  editions.  The  practical  work  of  the  shop 
Is  thoroughly  covered  in  the  Shop  Edition— $1.00  a  year,  comprising  more  than 
430  reading  pages  and  36  Shop  Operation  Sheets,  containing  etep-by-step  Illus- 
trated directions  for  performing  36  different  shop  operations.  The  Engineering 
Edition— $2. OO  a  year,  coated  paper  $2. 50— contains  aU  the  matter  in  the  Shop 
Edition,  including  Shop  Operation  Sheets,  and  about  250  pages  a  year  of  ad- 
ditional matter,  which  includes  a  review  of  mechanical  literature,  and  forty- 
eight  6x9  data  sheets  filled  with  condensed  data  on  machine  design,  engin- 
eering practice  and  shop  work.  The  Foreign  Edition,  $3. OO  a  year,  comprises 
the  same  matter  as  the  Engineering.  RAILWAY  MACHINERY,  $2.00  a  year,  is  a 
special  edition,  Including  a  variety  of  matter  for  railway  shop  work— same  size 
as  Engineering  and  same  number  of  data  sheets. 


A.  FAULT  OP  HANDLING  FOREIGN  TRADE. 

It  is  a  more  or  less  common  fault  of  machinery  dealers  to 
become  indifferent  to  the  fate  of  machines  sold,  after  they  are 
once  accepted  and  paid  for.  This  applies  with  special  force 
to  foreign  trade,  and  one  very  serious  mistake  made  by  a 
few  of  our  American  machine  tool  builders  is  their  selection 
of  indifferent  foreign  representatives.  The  builder  of  a 
machine  tool  should  not  forget  that  the  ability  to  handle  it  so 
as  to  secure  its  maximum  efficiency  is  fully  as  important  as 
the  design  itself.  Very  often  the  fate  of  a  new  design  depends 
as  much  on  the  way  the  first  operator  handles  it  as  on  the 
general  design.  In  a  foreign  field,  where  conditions  are  quite 
different  from  those  under  which  the  machine  was  designed, 
it  is  specially  desirable  that  prejudice  be  not  aroused  because 
of  misunderstanding  the  various  functions  of  a  new  machine. 
We  were  deeply  impressed  with  this  view  by  a  letter  lately 
received  from  a  foreign  subscriber  who  is  trying  to  do  deep- 
hole  drilling  with  certain  American  equipment.  He  wrote,  in 
part,  as  follows: 

"We  depend  greatly  on  American  machine  tools  in  this  coun- 
try [Belgium],  but  we  never  get,  during  the  first  months,  the 
full  value  of  the  machine  we  buy.  Everybody  has  to  go 
through  costly  experiments  before  he  learns  to  use  the  machine 
to  its  best  advantage.  The  agent  will  sell  you  everything  you 
order,  but  he  does  not  take  the  least  interest  in  whether  you 
get  the  right  tool  for  your  use  or  not.  He  rarely  knows  the 
machine  sufficiently  well  to  point  out  what  you  want  to  know. 
He  will  give  you  a  catalogue  printed  in  English,  and  that  is 
all.     Lucky  is  the  man  who  understands  this  language!" 

This  man  wrote  to  us  for  specific  instruction  on  deep-hole 
drilling  that  would  enable  him  to  use  the  equipment  he  had 
purchased.  Is  it  not  a  serious  condition  of  affairs  when  a 
foreign  buyer  and  user  of  an  American  product  finds  it  neces- 
sary to  write  to  an  American  trade  journal  for  help  rather 
than  to  appeal  to  the  manufacturer  himself?  This  man  prob- 
ably felt  that  there  was  little  opportunity  of  getting  help  from 
that  direction,  because  he  dimly  realized  that  his  equipment 
was  not  well-suited  to  his  work.  But  why  was  not  the  proper 
rquipment  sold  to  him?  Simply  because  the  agent  did  not 
know  his  business,  or,  if  he  did  know  it,  he  apparently  did 
not  care  enough  about  future  sales  to  help  this  man  out  of 
his  predicament. 


OVERTIME,  A  CASE  OF  MISDIRECTED  ENERGY. 

A  few  weeks  ago  there  was  some  discussion  in  Great  Bri- 
tain regarding  the  practice  of  certain  firms  working  their  men 
overtime,  while  most  firms  were  laying  off  help,  not  having 
been  able  to  run  full  time.  The  trade  unions  contended  that 
because  of  the  number  of  unemployed,  firms  having  a  greater 
amount  of  work  to  do  than  could  be  performed  by  their 
regular  workmen  in  the  stipulated  number  of  working  hours, 
should  employ  additional  help  rather  than  work  overtime. 
In  a  case  like  this  it  may  be  difficult  to  say  whether  or  not 
the  contention  of  the  labor  unions  was  reasonable,  for  the 
rush  in  the  shops  which  were  working  overtime  may  have 
been  only  temporary,  and  it  might  have  been  inadvisable  to 
hire  new  help  only  to  lay  off  such  men  within  a  few  weeks. 

However,  it  cannot  be  disputed  that  our  industrial  system 
under  which  men  work  in  the  shops  one  year,  say,  for  ten, 
twelve,  and  even  thirteen  hours  a  day,  only  to  find  themselves 
the  next  year  either  thrown  out  of  employment  altogether,  or 
only  working  five  days  a  week,  seven  to  eight  hours  per  day, 
is  very  unsatisfactory.  It  is  greatly  to  be  doubted  if  this  way 
of  conducting  a  manufacturing  business  is  more  profitable 
than  if  the  work  were  divided  more  evenly  over  the  times 
of  prosperity  and  depression.  The  majority  of  well-estab- 
lished firms  could,  without  injury  to  their  business  and  with- 
out fear  of  the  future,  prepare  somewhat  more  than  Is  com- 
mon in  this  country  for  the  day  when  the  orders  come  in 
faster  than  the  facilities  of  the  shop  enable  them  to  be  filled. 
If  this  were  done,  there  would  be  less  feverish  overtime  work 
in  prosperous  times,  and  during  times  of  depression  the 
results  all  around  would  be  less  disastrous.  The  great  sums 
paid  out  for  overtime  work  could  be  partly  saved,  and  the 
saving  invested  to  good  advantage  in  keeping  things  going 
at  a  more  even  pace  all  the  time.  It  may  be  said  that 
this  proposition  is  impracticable,  but  if  it  were,  the  general 
uniform  balance  of  industrial  conditions  which  is  maintained 
on  the  European  continent  would  not  be  possible.  We  can 
learn  a  profitable  lesson  from  the  way  that  such  conditions  are 
handled  across  the  water — a  lesson  that  would  be  greatly  to 
our  advantage.  It  may  be  added,  however,  that  there  are 
some  indications  that  certain  Continental  firms  are  on  the 
verge  of  adopting  our  methods,  and  running  their  works  on 
the  hand-to-mouth  plan,  but  they  will,  without  doubt,  find 
this  policy  a  decidedly  inferior  one. 

*     *     * 

INATTENTION. 

The  writer  has  just  returned  from  an  auction  sale  of 
tickets  where  large  signs  were  displayed  stating  that,  in 
every  case,  bids  were  a  premium  to  be  paid  in  addition  to 
the  basic  price  of  tickets.  To  make  assurance  doubly  sure, 
the  fact  was  announced  and  explained  from  the  platform.  In 
the  face  of  all  this,  no  less  than  three  persons  bid  in  seats, 
and  prepared  to  pay  for  them  only  the  specified  amount  of 
the  premium.  Such  experiences  are  repeated  everywhere 
and  every  day,  in  the  shop,  the  oflBce,  the  school.  They  seem 
to  be  almost  chronic.  It  is  hard  to  define  the  cause.  Is  it 
due  to  mere  inattention,  or  heedlessness,  or  to  real  lack  of 
comprehension,  or  what?  At  all  events,  its  results  are  dis- 
astrous to  the  prospects  of  many  a  young  man  whose  mind 
is  not  upon  his  work. 

Attention  to  business  is  the  first  sound  law  of  success. 
The  boy  who  does  not  have  to  be  told  twice,  who  carries 
"the  message  to  Garcia,"  and  brings  back  what  he  was  sent 
to  get,  is  the  one  who  counts.  It  would  be  interesting, 
though  saddening,  to  discover  the  aggregate  annual  loss  in 
the  average  shop  through  inattention:  The  things  done  over 
because  the  first  attempt  was  wrong;  the  things  done  wrong 
because  the  workman  was  not  attentive  enough  to  learn  how 
to  do  them  right;  the  piece  spoiled  because  the  feed  was 
jammed  in  too  deep;  the  drawings  ruined  because  of  miscal- 
culation or  error  in  layout.  It  would  be  a  sorry  exhibit. 
We  are  all  looking  for  the  boy  who  thinks;  for  him  there  is 
a  prospect,  but  he  is  scarce  in  these  days  of  the  multitude 
who  seem  to  think  that  the  world  owes  them  a  living.  If 
our  education  is  to  accomplish  anything  of  which  we  can 
boast,  it  must  create  a  feeling  of  personal  responsibility  and 
an  attitude  of  careful  attention. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


OfBclal  statistics  place  the  number  of  automobiles  In  use 
in  Germany  at  a  figure  of  36,022.  Of  these  nearly  1,800  are 
trucks.  Of  the  vehicles  intended  for  carrying  passengers 
more  thiin  lialf  were  used  for  business  purposes. 


The  Cunard  steamer,  Mauretania,  crossed  the  ocean  last 
March  during  an  eastward  voyage,  at  an  average  speed  of 
24.42  knots,  which  is  the  highest  speed  ever  attained  by  any 
steamer  across  the  Atlantic. 


The  Imports  of  Austrian  petroleum  Into  Germany  are  con- 
stantly increasing,  while  the  imports  of  petroleum  from  Rus- 
sia have  decreased  considerably.  In  the  year  1902  Germany 
imported  16,800  tons  of  petroleum  from  Austria,  and  in  1906 
the  figure  was  59,800  tons,  while  during  the  first  half  of  1907 
the  imports  exceeded  45,000  tons. 


A  Dutch  scientist,  Kamerlingh-Onnes,  has  succeeded  in  pro- 
ducing helium  in  solid  form;  in  other  words,  in  freezing 
helium.  There  is  now  not  a  single  element  known  which  can- 
not be  transformed  into  solid  form.  The  temperature  at 
which  helium  will  freeze  is  claimed  to  be  — 272  degrees  C, 
which  is  only  one  degree  C.  over  absolute  zero. 


In  the  Consular  and  Trade  Reports  for  February  20,  it  is 
stated  that  the  tariff  duties  on  catalogues,  price  lists,  and 
advertising  matter  of  similar  character,  which,  as  we  men- 
tioned in  a  previous  issue,  have  hitherto  been  imposed  by  the 
commonwealth  of  Australia,  have  been  removed,  and  that  mat- 
ter of  this  character  will  hereafter  be  admitted  to  the  country 
free  of  duty. 

The  Italian  ambassador  at  Washington  has  given  out  official 
information  to  the  Department  of  State  regarding  an  interna- 
tional exposition,  to  be  held  at  Rome  and  Turin,  Italy,  in  1911, 
in  commemoration  of  the  50th  anniversary  of  the  proclama- 
tion of  the  kingdom  of  Italy.  The  exposition  in  Rome  will 
include  art  and  history,  and  the  Turin  exposition  will  be 
devoted  to  the  productive  industries. 


A  new  motor  record,  according  to  the  Practical  Engineer, 
was  established  on  the  Brooklands  motor  tracks  in  England  by 
a  60  H.  P.,  6-cylinder  Napier  car,  which  covered  50  miles  In 
35  minutes  and  15  seconds,  and  150  miles  in  one  hour  and  46 
minutes.  In  two  hours  the  space  covered  was  169  miles,  the 
average  speed  for  this  time  having  been  84 1^  miles  an 
hour.    The  previous  best  record  was  151  miles  in  two  hours. 


The  preliminary  work  for  the  electrification  of  portions  of 
the  main  lines  of  the  Swedish  State  railways,  to  which  we 
have  referred  several  times,  has  now  progressed  to  the  point 
where  orders  have  been  placed  for  some  of  the  machinery  for 
the  power  stations.  To  begin  with,  two  water  turbines,  de- 
signed to  deliver  12,500  H.  P.  each,  have  been  ordered.  These 
turbines  will  work  with  a  head  of  100  feet,  and  will  deliver  the 
required  power  at  187   revolutions  per  minute. 


Flying  machines  built  according  to  the  same  design  as  the 
Farman  prize-winning  aeroplane,  fitted  with  50-H.P.  motors, 
can  now  be  bought  in  England  at  a  price  of  .?6,000,  or  in 
America  for  $8,400,  the  latter  figure  including  the  import 
duty  to  this  country  of  40  per  cent  ad  valorem.  In  this  par- 
ticular case  the  tariff  seems  to  fill  its  place  of  protecting  an 
infant  industry,  inasmuch  as  the  manufacture  of  flying  ma- 
chines surely  still  is  in  its  infancy  in  the  United  States. 


We  mentioned  in  our  Engineering  Review  section  last  month 
that  an  internal innal  industrial  exhibition  is  to  be  held  this 
summer  in  Toulouse,  France.  According  to  Industritidningen 
Norden,  the  Permanent  German  Industrial  Exposition  Com- 
mittee has  iiphiled  out  Ibat  II  does  not  seem  advantageous  for 


German  manufacturers  to  take  part  in  this  exhibition.  The 
reason  is  not  given,  although  It  may  be  assumed  that  the 
scope  of  the  exhibition  and  its  advertising  value  would  not 
warrant  the  expense  Incurred  by  sending  machinery  for  exhi- 
bition.   

A  radical  departure  along  the  line  of  making  use  of  the 
surplus  heat  from  electric  generators  will  be  made  at  the 
large  electric  power  station  at  Trollhattan,  Sweden.  We  have 
previously  mentioned  that  the  equipment  will  consist  of  gen- 
erators which  will  carry  a  normal  load  of  10,000  H.P.  The 
heat  evolved  from  the  generators,  it  is  estimated,  will  be 
equivalent  to  400  H.P.  In  order  to  prevent  this  heat  from 
escaping  Into  the  engine  room,  a  partition  of  iron  has  been 
placed  within  the  machine,  and  each  generator  will  be  fur- 
nished with  a  fan  so  placed  that  it  will  draw  cold  air  through 
a  duct  from  the  outside  atmosphere.  The  air  then  passes 
through  the  generator,  and  will  be  driven  in  its  heated  state 
into  various  parts  of  the  building  where  artificial  heating  is 
required.  It  is  believed  that  sufficient  heat  can  thus  be  sup- 
plied from  the  .generators  for  heating  all  the  adjoining  rooms 
and  buildings  by  hot  air. 


The  growth  of  the  ocean  steamship  continues.  The  Lusi- 
tania  and  Mauretania  are  not  long  to  hold  the  palm  for  great 
size.  The  White  Star  Co.  has  made  plans  for  two  new  ships 
1,000  feet  long  and  of  60,000  tons  displacement.  These  new 
monsters,  however,  will  not  be  ocean  greyhounds.  They  will 
be  comparatively  slow  boats,  the  promised  speed  rating  being 
about  20  knots.  The  economy  of  the  large  vessel  where 
plenty  of  business  is  assured  is  fully  recognized,  and  the 
probabilities  are  that  even  larger  boats  than  1,000  feet  length 
will  be  built  within  the  next  twenty  years.  Mr.  Lewis  Nixon, 
a  naval  expert  of  some  reputation,  prophesies  ocean  steamers 
a  quarter  of  a  mile  long,  driven  by  producer  gas  engines.  The 
new  White  Star  boats  will  be  driven  by  reciprocating  engines 
and  turbines,  the  turbines  being  low  pressure  and  driving 
screws  in  the  center  while  the  high  pressure  reciprocating 
engines  are  connected  to  side  screws. 


An  interesting  instance  of  the  bending  of  a  large  steel  pipe 
in  a  short  time,  by  heating  with  an  oil  burner,  is  mentioned 
in  the  Iron  Trade  Review.  The  work  was  carried  out  in  an 
eastern  mining  shop.  A  10-inch  steel  pipe,  18  feet  in  length, 
was  bent  to  right  angles  with  a  radius  of  30  inches,  without 
filling  with  sand  or  other  material,  in  one  hour  and  ten  min- 
utes. Three  men  were  required  for  the  work.  One  end  of  the 
pipe  was  fastened  by  wedges,  and  at  the  other  end  of  the  pipe 
a  tackle  was  attached  for  pulling  the  pipe  at  the  proper  time. 
The  burner  was  then  applied  to  the  pipe,  at  the  point  selected 
for  the  beginning  of  the  bend,  and  a  20-inch  section  was 
heated,  this  operation  requiring  about  six  minutes.  Then 
the  pipe  was  pulled  to  the  desired  radius,  the  wedges  were 
loosened,  and  the  pipe  was  shifted  for  bending  further  down 
on  the  arc,  until  it  was  bent  the  required  90  degrees.  With 
an  air  pressure  of  60  pounds,  the  entire  oil  consumption  was 
about  2%  gallons. 

Fly-wheels  with  rims  of  reinforced  concrete  are  a  novelty 
which,  according  to  Industritidningen  Norden,  has  been  intro- 
duced at  a  pumping  station  at  ZwartUopjes  in  Transvaal, 
where  ten  pumps  are  installed,  each  having  fly-wheels  of  a 
diameter  of  about  14  feet.  These  fly-wheels  are  provided  with 
cast  iron  hubs,  to  which  are  screwed  16  spokes  made  of  4-inch 
pipe.  The  rim  consists  of  a  casing  of  sheet  iron,  in  which  Is 
placed  the  actual  rim  of  reinforced  concrete,  having  a  section 
13  inches  square.  The  concrete  Is  reinforced  with  Vi-lnch  steel 
wire.  The  rim  weighs  about  6,000  pounds,  and  the  whole  fly- 
wheel weighs  about  8,000  pounds.  On  the  ten  fly-wheels,  this 
construction  permitted  a  saving  of  nearly  $10,000,  most  of 
which  saving,  however,  is  due  to  the  enormously  high  trans- 
portation costs  that  would  have  been  necessary  to  pay  for 
Ihe  transport  of  fly-wheels  of  this  size,  if  they  hail  been  mad.' 
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entirely  of  cast  iron,  and  sliipped  to  the  pumping  worlvs. 
Under  the  present  conditions  the  rims,  of  course,  were  com- 
pleted right  at  the  pumping  station. 


A  novel  gas  engine  starter  has  been  developed  by  the  Oil 
City  Gas  Engine  Co.,  consisting  of  a  flash  boiler  furnishing 
superheated  steam  at  high  pressure  which  may  be  used  in  a 
gas  engine  in  the  same  manner  that  compressed  air  Is  used 
for  large  engine  units.  According  to  a  description  in  the 
Engineering  Record,  the  boiler  is  of  the  coil  type  of  small 
capacity,  and  is  heated  by  a  large  gas  burner.  When  in  oper- 
ation, the  coil  Is  heated  to  a  red  heat,  and  then  a  small 
quantity  of  water  is  injected  by  a  hand  pump.  This  water 
instantly  flashes  to  steam  of  from  400  to  500  pounds  pressure, 
and  is  then  admitted  to  the  engine  cylinder.  The  first  heat- 
ing of  the  coil  will  furnish  sufficient  steam  for  turning  the 
crank  a  number  of  revolutions,  and  if  the  engine  then  should 
fail  to  get  in  operation,  a  second  heating  of  the  coil  will 
give  another  number  of  turns,  and  so  on.  A  safety  valve  set 
at  500  pounds  pressure  protects  the  device  from  excessive 
pressure.  

The  extent  of  the  automobile  business  in  the  United  States 
can  be  comprehended  from  some  figures  which  have  been 
compiled  by  the  Association  of  the  Licensed  Automobile 
Manufacturers  for  the  year  1907.  It  is  stated  that  the  num- 
ber of  automobile  factories  amounts  to  more  than  200,  but  It 
is  extremely  diflBcult  to  get  any  figures  in  this  respect,  as 
many  so-called  manufacturers  of  automobiles  work  on  a  very 
small  scale,  merely  assembling  a  few  machines  from  parts 
bought  from  part  makers,  and  other  factories,  so  far,  only 
experiment.  The  number  of  employes  in  the  factories  is 
estimated  at  58,000,  the  capital  invested,  $94,000,000,  and 
the  value  of  the  product  for  the  year  mentioned,  over 
$105  000,000.  The  increase  in  these  last  three  years  is  remark- 
able. In  1904  the  number  of  factories  was  given  as  121,  the 
number  of  employes  as  about  10,000,  the  capital  invested  as 
$20,500,000,  and  the  value  of  the  product  as  $26,650,000,  ap- 
proximately.   

A  writer  in  Stahl  und  Eisen  states  that  China  has  enormous 
possibilities  as  an  Iron-producing  country.  Although  as  yet 
the  country  has  not  been  thoroughly  explored,  enormous  de- 
posits of  high  grade  ore  are  known  to  exist.  It  is  estimated 
that  the  total  ore  resources  are  not  much  less  than  those 
of  the  United  States.  Coal  is  also  available  in  fairly  extensive 
quantities.  The  Chinese,  however,  have  passed  a  law  prevent- 
ing, foreign  capital  from  being  employed  directly  in  raining 
operations  in  China.  Foreign  capital  can  be  used  only  for  the 
purchase  of  stock  in  Chinese  companies.  While  this  provision 
is  by  no  means  cheerfully  accepted  by  foreign  capitalists  who 
see  an  opportunity  for  exploitation  on  a  large  scale  in  the 
newly-developed  Chinese  ore  deposits,  this  provision  may  be 
a  very  wise  one  from  the  Chinese  point  of  view.  It  is  at 
least  in  harmony  with  the  time-honored  idea  of  protection, 
which  the  Chinese  applied  for  many  centuries  before  the. 
western  world  conceived  of  this  efficient  means  for  the  stifling 
of  trade  and  the  building  up  of  monopolies. 


On  March  19,  the  two  long  cantilevers  of  the  Blackwells 
Island  Bridge  across  the  East  River,  at  New  York  City,  were 
brought  together  above  the  middle  of  the  stream.  As  regards 
capacity,  this  bridge  will  be  the  largest  cantilever  structure 
in  the  world,  although  there  are  some  cantilever  bridges  that 
have  a  considerably  lon.ger  span  between  the  towers.  The 
bridge  will  be  double-decked  and  is  8,449  feet  in  length 
between  terminals.  The  length  of  the  main  span  is  1,182  feet 
(the  span  of  the  famous  Forth  Bridge  in  Scotland  is  1,710 
feet,  and  the  span  of  the  Quebec  Bridge,  one  cantilever  arm  of 
which  recently  collapsed,  is  to  be  nearly  1,800  feet).  On  the 
Blackwells  Island  Bridge  there  will  be  a  roadway  wide  enough 
for  four  three-horse  teams  to  pass  abreast.  On  each  side  of 
this  roadway  there  will  be  two  trolley  tracks.  The  upper 
deck  will  carry  two  elevated  railroad  tracks,  and  two  foot- 
bridges. The  six  tracks  across  the  bridge  are  estimated  to 
have  a  capacity  of  between  400,000  and  500,000  passengers  a 
day.  The  total  cost  of  the  bridge,  it  is  estimated,  will  be 
more  than  $20,000,000. 


ELECTRIC  TRANSMISSION  OF  PHOTOGRAPHS. 
Electrical  Engineering.  January  3,  1908. 
In  the  May,  1907,  issue  of  Machixert,  engineering  edition, 
the  principles  of  the  Korn  system  of  transmitting  photographs 
by  means  of  electricity,  were  explained.  Another  system  for 
transmitting  photographs  electrically  has  been  worked  out  by 
a  Frenchman,  Mr.  Pascal  Berjonneu.  During  experiments 
undertaken  lately  in  Paris,  wires  were  connected  so  that  the 
photographs  were  transmitted  through  the  line  from  Paris  to 
Marseilles  and  back  again  to  Paris,  a  distance  of  over  one 
thousand  miles.  Pictures  were  successfully  transmitted  over 
this  line.  The  apparatus  was  also  connected  to  a  wireless 
telegraph  outfit,  and  the  receiving  apparatus  placed  in  the 
same  room  as  the  transmitting  apparatus,  and  the  pictures 
were  transmitted  from  the  one  to  the  other,  wirelessly,  this 
being  the  first  time  that  this  has  been  done.  The  new  system 
differs  from  the  Korn  system  in  that  use  is  not  made  of 
selenium.  The  principle  of  this  system  is  that  the  picture  to 
be  sent  is  etched  on  a  thin  metal  plate,  which  is  rolled  up  to 
form  a  cylinder,  and  Is  mounted  on  a  traveling  drum,  similar 
to  that  on  a  phonograph.  An  insulated  platinum  point  is 
placed  in  front  of  the  drum,  so  that  It  will  come  in  contact 
with  those  portions  of  the  cylinder  only  which  stand  in  relief, 
that  is.  those  portions  which  have  not  been  influenced  by  the 
etching  process.  When  the  drum  revolves,  and  contact  is 
made  between  the  metal  plate  and  the  platinum  point,  a  cur- 
rent will  pass  through  the  transmitting  wire  for.  longer  and 
shorter  periods.  The  receiving  apparatus  consists  of  a  film, 
sensitive  to  light,  mounted  on  a  cylinder,  and  a  ray  of  light, 
controlled  by  a  small  shutter  moved  by  a  magnet  through 
which  the  current  passes,  falls  upon  the  film,  thus  reproducing 
the  original  picture.  The  reproduction,  of  course,  consists  of 
lines  of  dots  and  dashes  corresponding  to  the  etching. 


CIRCULAR  CHASERS  FOR  INTERNAL  THREADING. 
Mechanical  Engineer,  ilarch  20,  1908. 
Circular  chasers  for  internal  threading,  such  as  shown  in 
Fig.  2  of  the  accompanying  cut.  have  been  more  or  less  used 
instead  of  ordinary  inside  thread  tools,  but  when  the  differ- 
ence in  diameter  between  the  hole  to  be  threaded  and  the 
diameter  of  the  chaser  itself  is  considerable,  there  is  a  serious 
objection  to  the  use  of  these  internal  chasers,  particularly 
on  coarse  pitches.  Referring  to  Figs.  1  and  2,  It  is  evident 
that  if  the  nut  to  be  threaded  is  provided  with  four  threads 
per  inch,  and  the  diameter  of  the  thread  equals  2%  inches, 
then  the  actual  angle  of  the  thread  with  a  line  perpendicular 
to  the  axis  of  the  nut  is  about  2  degrees.     If  now  a  circular 
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Pigs.  1,  2  and  3.    Section  through  Nut,  Objectionable,  and  Improved 
Forms  of  Circular  Chaaers. 

chaser  is  made,  being  1^^  inch  In  diameter,  and  having 
four  threads  per  inch,  it  will  be  seen  that  the  angle  of  this 
thread  with  a  line  at  right  angles  to  the  axis  of  the  chaser 
is  4  degrees.  It  is  plain  that  when  such  a  chaser  is  used  for 
cutting  the  thread  in  the  nut  shown,  there  will  be  an  inter- 
ference between  the  part  of  the  thread  in  the  chaser  which 
is  below  the  cutting  edge  and  the  thread  already  cut  in  the 
nut,  the  side  of  the  thread  \i\  the  chaser  rubbing  up  against 
one  side  of  the  thread  in  the  nut.  In  order  to  overcome  this 
defect,  and  at  the  same  time  offer  the  advantages  inherent 
in  the  chaser  form  of  thread-cutting  tool.  S.  N.  Brayshaw, 
Mulberry  Street,  Hulme,  Manchester,  England,  has  brought 
out  an  improved  form  of  circular  chaser.  For  cutting  a  nut 
of  the  kind  shown  in  Fig.  1,  a  chaser  such  as  shown  in  Fig.  3 
would  be  used.  In  this,  the  flute  or  notch  in  the  chaser  which 
provides  the  cutting  edges,  is  milled  flrst,  before  any  threads 
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are  ciu.  ;iiul  then  the  threads  iwe  cut  l).v  a  iiillUiiK  cutter  in  a 
tliiea<liiiillins;  machine  with  such  a  lend  that  the  angle  of  llu' 
thioiul  in  the  chaser  will  be  the  same  as  the  angle  oi;  the 
thread  in  the  nut  to  be  cut,  the  shape  of  the  thread,  of  course, 
still  reinalnluK  the  same  as  before.  The  thread  Is  not  a  con- 
tinuous thread,  but  each  thread  slniiily  extends  around  the 
chaser  from  one  edse  of  the  flute  or  groove  to  the  other,  B.v 
this  means  a  chaser  is  provided  which  will  cut  the  thread 
required  witliout  interference.  It  Is  clear,  of  course,  that 
different  chasers  will  have  to  be  made  for  various  internal 
diameters,  but  on  line  pitches,  in  particular,  each  chaser  can 
take  In  a  considerable  range  of  different  diameters  without 
meetinsj  with  the  olijections  that  would  prevail  if  the  chaser 
simpl.v  liad  a  thread  of  the  regular  pitch  cut  continuously 
around  it. 


inilal   would   have  to  bo  used  than  might   lie  requiicd   if  our 
IvMOwledge  were  more  exact. 

O.  The  professional  record  of  Mr.  Cooper  was  such  (hat  his 
selection  for  the  authoritative  position  that  he  occupitid  was 
warranted,  and  the  complete  coiilldence  that  was  i)laced  in  his 
judgment  liy  the  otricials  of  llie  Dominion  government  and  the 
Phcenix  Bridge  Company   was  deserved. 


THE  QUEBEC  BRIDGE  DISASTER. 
The  chief  conclusions  of  the  royal  commission,  appointed 
by  the  Canadian  government  to  investigate  the  cause  of  the 
failure  of  the  Quebec  Bridge,  which  collapsed  on  August  29, 
1907.  have  been  submitted  to  the  Canadian  Parliament.  The 
summary  of  the  findings  of  the  commission  are  as  follows; 

A.  The  collapse  of  the  Quebec  bridge  resulted  from  the  fail- 
>ire  of  the  lower  chords  in  the  anchor  arm  near  the  main 
pier.  The  failure  of  the  chords  was  due  to  their  defective 
design, 

B.  Stresses  that  caused  the  failure  were  not  due  to  ab- 
normal weather  conditions  or  accident,  but  were  such  as 
might  be  expected  in  the  regular  course  of  erection. 

C.  The  design  of  the  cliords  that  failed  was  made  by  P.  I. 
Szlaplva.  the  designing  engineer  of  the  Phoenix  Bridge  Co. 

D.  This  design  was  examined  and  officially  approved  by  Mr. 
Theodore  Cooper,  consulting  engineeer  of  the  Quebec  Bridge 
&  Railway  Co. 

E.  The  failure  cannot  be  attributed  directly  to  any  cause 
other  than  errors  1h  judgment  on  the  part  of  these  two  engl 
neers, 

F.  These  errors  of  judgment  cannot  be  attributed  either  to 
lack  of  common  professional  knowledge,  to  neglect  of  duty  or 
to  a  desire  to  economize.  The  ability  of  the  two  engineers 
was  tried  in  one  of  the  most  difficult  professional  proljlems 
of  the  day  and  proved  to  be  insuflBcienit  for  the  task. 

G.  We  do  not  consider  that  the  specifications  for  the  work 
were  satisfactory  or  sufficient,  the  unit  stresses  in  particular 
being  higher  than  any  established  by  past  practices.  The 
specifications  were  accepted  without  protest  by  all  interested. 

H,  A  grave  error  was  made  in  assuming  the  dead  load  in 
the  calculations  at  too  low  a  value  and  not  afterwards  revis- 
ing this  assumption.  This  error  was  of  sufficient  magnitude 
to  have  required  the  condemnation  of  the  bridge  even  if  the 
details  of  the  lower  chords  had  been  of  sufficient  strength,  be- 
cause, if  the  bridge  had  been  completed  as  designed,  the  actual 
stresses  would  have  been  considerably  greater  than  those  per- 
mitted Idv  the  specifications.  This  erroneous  assumption  was 
made  by  Jlr.  Szplaka  and  accepted  by  Mr.  Cooper  and  tended 
to  hasten  the  diaster. 

I,  We  do  not  believe  that  the  fall  of  the  bridge  could  have 
been  prevented  by  any  action  that  might  have  been  taken  after 
August  27.  1907.  Any  effort  to  brace  or  take  down  the  struc- 
ture would  liave  been  impracticable,  owing  to  the  manifest 
risk  of  human  life  involved. 

J.  The  loss  of  life  in  August.  1907,  might  have  been  pre- 
vented by  the  exercise  of  better  judgment  on  the  part  of  those 
in  responsilile  charge  of  the  worlv  for  the  Quebec  Bridge  & 
Railway  Company  and  for  the  Phoenix  Bridge  Company. 

K.  The  failure  on  the  part  of  the  Quebec  Bridge  &  Railway 
Company  to  appoint  an  experienced  bridge  engineer  was  a 
mistake.  This  resulted  in  a  loose  and  inefficient  supervision 
of  all  parts  of  the  worl;;  on  the  part  of  the  Quebec  Bridge  & 
Railway  Company. 

L.  The  work  done  by  the  Phoenix  Bridge  Company  in  mak- 
ing the  detail  drawings  and  in  planning  and  carrying  out  the 
erection,  and  by  the  Phcenix  Iron  Company  in  fabricating  the 
material  was  good,  and  the  steel  used  was  of  good  quality. 
The  serious  defects  were  fundamental  errors  in  design. 

M.  No  one  connected  with  the  general  designing  fully  ap- 
preciated the  magnitiide  of  the  work  nor  the  insufficiency  of 
the  data  upon  which  they  were  dejiending.  The  special  experi- 
mental studies  and  investigations  that  were  required  to  con- 
firm the  judgment  of  tlie  designers  were  not  made. 

N.  The  i)rofessional  knowledge  of  the  present  day  concern- 
ing the  action  of  steel  columns  undei'  load  Is  not  sufficient  to 
enable  engineers  to  economically  design  such  structures  as 
the  Queliec  l)ridge.  A  bridge  of  the  adopted  span  that  will 
unquestional)ly  l)e  safe  can  be  built,  but  In  the  present  state 
•of   professional    knowledge    a   considerably    larger   amount    of 


DIE  SINKING  AND  ENGRAVING  MACHINES. 

The  accompanying  cuts,  Pigs.  1  and  2,  show  some  interest- 
ing die-sinking  and  engraving  machines,  constructed  by 
Messrs.  Thomas  Auty  &  Co.,  London.  England.  These  ma- 
chines are  employed  in  a  great  variety  of  die-cutting  work, 
and  for  engraving,  and  are  used,  to  a  great  extent,  in  the 
British  government  shops  for  cutting  the  dies  for  various 
parts  of  rifles.  The  half-tone.  Fig.  1.  shows  what  is  called 
the  42-inch  Patent  Die-sinking  machine,  which  is  the  latest 
design  brought  out.  The  line  cut,  Fig.  2,  shows  exactly  the 
same  principle  applied  to  a  smaller  machine,  called  the  27-inch 
die-sinking  and  engraving  machine.  The  principle  of  these 
machines  is  that  they  copy  from  an  enlarged  former  or  model 
the  form  desired,  reducing  it  by  means  of  the  pantograph 
arrangement  shown. 

The  work  to  be  operated  upon  is  clamped  to  the  table  A 
under  the  head  C.  This  head  carries  a  milling  cutter,  con- 
strained to  follow  the  exact  movement  of  the  tracing-pin  car- 
ried by  head  D  along  the  form.  The  operating  mechanism  is 
carried  on  the  table  A.  and  consists  of  a  pivoted  arm  B.  the 


Fig.  1.    Thomas  Auty  Si.  Co.'s  42-inch  Patent  Die-sinking  Machine. 

end  of  which  can  be  traversed  in  a  horizontal  plane  around 
the  axis  of  stud  K.  This  arm  is  carried  at  its  outer  end  by 
the  roller  L  on  the  end  of  stud  H.  traveling  along  the  circular 
path  G  of  the  machine  table.  The  horizontal  movement  may 
be  effected  either  directly  by  hand  or  meclianically  through  a 
pinion  and  rack,  connecting  with  the  hand-wheel  /.  As  will 
be  seen  from  the  cut,  at  the  right-hand  end  of  the  machine 
the  arm  B  is  carried  by  the  stud  K.  which  is,  in  turn,  con- 
nected with  the  table  by  a  universal  joint,  which  permits 
the  arm  to  rise  and  fall  in  a  vertical  plane,  so  as  to  accommo- 
date itself  to  any  irregular  surfaces  which  there  may  be  on 
the  form,  while,  at  the  same  time,  the  exact  proportion  be- 
tween the  cutter  and  the  tracing-pin  is  maintained  through 
the  pantograph.  By  traversing  the  tracing  head  D  longi- 
tudinally along  the  arm,  a  third  movement  is  obtained,  which 
imparts  a  relative,  but  reduced,  motion  to  the  cutting  head  C. 
The  cutter  spindle  of  head  C  Is  driven  through  a  longitudinal 
shaft  B\  from  the  pulley  E  at  the  right-hand  end  of  the  ma- 
chine. The  drive  in  the  head  is  through  hardened  steel  heli- 
cal gearing,  carried  In  the  slide  itself.  The  arm  B  Is  secured 
to  the  stud  K  by   means  of  a  set-screw,   the   point  of  which 
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enters  into  a  splinej  as  shown  in  the  line  cut,  Fig.  2,  so  that 
the  height  of  the  arm  may  be  varied  according  to  the  height 
of  the  work  operated  upon.  The  left-hand  end  of  the  arm  is 
provided  with  a  spring  support  on  the  end  of  rod  H  which 
takes  the  weight  of  the  arm  when  vertical  movements  are  re- 
quired. This  spring  support  is  provided  with  the  roller,  as 
already  mentioned.  A  thumb-screw  is  provided  for  preventing 
the  spring  from  acting,  thereby  allowing  the  full  weight   of 


Fig.  2.    27-iiich  Die-sinlting  and  Engraving  Machine. 

the  arm  to  bear  upon  the  work  when  necessary.  In  the  ma- 
chine in  Fig.  1,  reversible  automatic  feeds  may  be  provided 
for  both  the  longitudinal  and  transverse  motion  if  required. 
The  power  is  transmitted  to  the  arm  hand-wheel  by  a  shaft  in 
the  back  of  the  machine,  driven  through  suitable  gearing  from 
the  main  shaft.  The  transverse  movement  is  connected 
through  a  universal  joint  with  the  free  end  of  the  arm. 


THE   MANUFACTURE  OP  MACHINE  TOOLS  IN  GERMANY. 

Abstract  of  Report  of  Capt.  Godfrey  L.  Varden.  Special  Agetit 

of  the  Department  of  Commerce  and  Labor. 

American  manufacturers  who  have  not  heretofore  attempted 
to  analyze  the  European  market,  will  find  that  German 
machine  tool  shops  are  turning  out  many  machines  that  for 
practical  shop  worK  serve  the  purpose  as  well  as  the  average 
American  tool,  and  unless  the  German  manufacturer  can  buy 
American  machine  tools  cheaper  than  those  made  in  his  own 
country,  he  may  be  expected  to  patronize  his  own  market. 
The  majority  of  American  manufacturers,  however,  can  under- 
sell the  German  tool  manufacturers  in  German  territorj-, 
despite  the  lower  wages  paid  in  Germany.  This  condition  is 
due  to  the  specializing  and  high  standard  of  shop  efficiency 
prevalent  in  America.  Very  few  German  establishments  have 
attempted  so  far  to  confine  themselves  to  a  few  lines  of  tools 
or  to  one  type  of  machine,  which  specializing,  of  course,  would 
greatly  diminish  the  cost  of  production. 

Many  of  the  statements  in  the  report  are  of  a  character  that 
seems  like  the  very  rudiments  of  business  requirements,  but 
Capt.  Garden  says  that  he  has  been  struck  with  the  apparent 
Ignorance  on  the  part  of  many  machine  manufacturers  in 
America,  even  men  who  are  presidents  of  prominent  concerns, 
of  what  constitutes  the  latest  and  most  up-to-date  practice 
in  Europe.  It  is  this  very  lack  of  knowledge  which  has 
probably  had  much  to  do  with  the  failure  of  many  American 
machine  houses  to  accomplish  more  in  the  outside  world. 
There  is,-  however,  some  excuse  for  this,  when  we  consider  the 
great  stress  under  which  the  home  firms  have  been  engaged 
during  the  last  few  years  in  the  attempt  to  meet  the  enor- 
mous domestic  demand.  Under  such  conditions,  there  has  been 
little  incentive  for  many  of  our  houses  to  study  foreign 
markets. 


The  rate  of  wages  has  increased  in  German  shops  in  recent 
years.  The  average  wages  paid  at  one  large  establishment  is 
about  17  cents  per  man  per  hour.  (In  one  large  machine  tool 
building  firm  in  the  United  States  the  average  wages  paid 
per  man  per  hour  Is  22  cents. — Editob.)  The  average  work- 
ing day  is  nine  hours.  The  introduction  of  gages  into  Ger- 
many, as  turned  out  by  some  of  the  best  American  firms,  is 
serving  as  a  potent  factor  in  the  development  of  the  efficiency 
of  the  German  workman.  Measuring  instruments  are  manu- 
factured in  Germany,  but  they  are  not  recognized  as  equal 
to  the  best  produced  in  America.  There  is  very  little  compe- 
tition in  Germany  on  the  part  of  English  firms. 

What  concerns  American  manufacturers  vitally  is  the  fact 
that  the  Germans  are  putting  more  engineering  thought  into 
their  designs  than  at  any  time  in  the  history  of  tool  con- 
struction. The  mechanical  skill  still  holds  in  favor  of  the 
Americans,  and  will  probably  remain  to  their  credit  in  the 
case  of  those  American  firms  which  are  paying  close  attention 
to  the  drafting-room.  When  tools  from  American  firms  are 
introduced  into  Germany,  every  feature  of  those  tools  will  be 
the  subject  of  close  scrutiny,  and  if  engineeering  skill,  backed 
up  by  careful  mathematical  deductions,  make  it  possible  to 
produce  a  better  machine,  the  Germans  will  be  among  the 
first  to  discover  the  fact.  The  American  firm  need  not,  there- 
fore, be  surprised,  if,  in  a  very  short  time,  there  is  found  on 
the  market  a  similar  German  tool,  possibly  American  in  its 
original  idea,  but  essentially  German  in  its  improved  form. 
It  is  therefore  absolutely  necessary  for  any  American  firm 
which  proposes  to  hold  its  own  in  foreign  competition,  not  to 
ignore  technical  education. 

A  visit  to  the  A.  Borsig  plant,  near  Berlin,  is  referred  to 
in  the  report.  This  plant  employs  about  5,000  men,  and  the 
managers  have  learned,  to  the  highest  degree,  how  to  get  the 
maximum  work  out  of  the  machine  tools.  It  would  be  sur- 
prising to  many  American  manufacturers,  says  Capt.  Garden, 
who  believe  that  Americans  alone  understand  shop  efficiency, 
to  take  a  walk  through  these  shops,  and  he  says  that  a 
glimpse  of  the  workings  of  this  particular  plant  would  cause 
a  realization  of  what  there  is  ahead  of  America  in  foreign 
competition. 

Practically  one-half  of  the  machinery  production  of  Prussia 
is  for  export.  The  French  have  not  been  inclined  for  many 
years  to  patronize  the  German  houses,  but  the  merit  of  Ger- 
man production  has  forced  itself  even  on  the  French  buyer. 
On  the  whole,  however,  the  Germans  do  not  as  yet  under- 
stand in  the  great  majority  of  cases  how  to  operate  the  great- 
est number  of  machines  with  the  least  number  of  men,  and 
the  greatest  improvement  possible  in  German  machine  tool 
building  is  enhanced  shop  efficiency.  The  Germans,  however, 
are  learning  fast  in  this  respect,  and  if  we  propose  to  keep 
ahead  in  shop  efficiency  and  in  our  ability  to  run  a  shop  with 
the  least  possible  number  of  men,  there  must  be  a  thorough 
training  of  all  those  employed  in  the  shop.  In  Germany, 
schools  for  apprentices  are  often  established  in  the  shops. 
These  schools  are  presided  over  by  men  directly  interested 
in  the  shop  work.  The  apprentice  works  in  the  school-room 
either  early  in  the  morning,  when  he  first  comes  to  work,  or 
at  some  other  hour  in  the  day,  and  the  time  devoted  to  the 
school-room  is  deducted  from  his  wages.  The  education  of 
the  apprentice  is  carried  along  on  carefully  and  well-thought- 
out  lines,  and  always  with  the  view  of  developing  a  highly 
skilled  and  technically  trained  man,  developed,  of  course,  par- 
ticularly along  the  lines  of  work  carried  on  by  the  firm 
employing  him. 

*       *       X 

In  a  previous  issue  we  referred,  in  a  short  note,  to  the 
tremendous  volume  of  business  done  in  the  moving  picture 
industry.  The  following  additional  information  may  be  of 
interest,  as  indicating  the  proportions  of  the  business.  One 
of  the  largest  French  companies  is  employing  about  1,000 
people  in  its  factories.  For  the  production  of  moving  pic- 
tures, two  large  theaters  are  in  constant  use,  and  a  large 
park  with  artificial  lakes,  etc.,  is  also  included  in  the  equip- 
ment. Outside  of  the  employes  in  the  factories,  the  company 
employs  more  than  300  actors  for  obtaining  the  scenes  for 
the  moving  pictures. 
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MAXIMUM  STRESSES-2.* 

JOHN   S.  MVEKS.t 

Moments  in  Two  Planes;  Crane  and  Telpher  Girders. 
In  the  design  of  crane,   telpher,  and  similar   runways,  not 
housed,  suitable  provision  should  be  made  for  lateral  strength 
to    resist    wind    loads.     This,    In    conjunction    with    consider- 
ations  of   the   bucliUug   tendeucy    of   the   compression   flange, 
makes  a  single   I-beam  or  a  built-up  girder  of  symmetrical 
section   undesirable.     The   three   types  of   section    most   com- 
monly used  for  these  purposes  consist  of:     1st,  an  I-beam  for 
vertical  strength  with   a  channel   riveted  to  the   compression 
flange    for   lateral   stiffness;    2d,   the  same   construction    with 
the   addition   of   a   smaller   channel   to   the  tension   flange   to 
increase  the  vertical  strength;   and,  3d,  two_  I-beams,  side  by 
side,  with  a  cover  plate   on  the   top  flanges  only.     Tables  V 
and  VI  in  the  supplement  of  the  present  issue  give  properties 
of  these  three  varieties  of  built-up  sections.     Most  of  the  com- 
binations are  made  up  of  the  minimum  weight  sections  rolled, 
which  are  the  most  economic  to  use  and  most  readily  obtained. 
For  the  purpose  of  Illustrating  the  use  of  these  two  tables  In 
conjunction  with  Table  II  and  Diagram  III  in  the  supplement 
of  the  March  Issue,  the  following  notation  is  assigned  to  the 
various  quantities  entering  into   the   calculation   of  a   girder 
acted  upon  by  a  moving  load,  dead  load,  and  wind  loads,  the 
moving  load  being  carried  on  two  wheels  equally  loaded: 
\V\  —  live  load,  i.  e,.  the  sum  of  the  two  wheel  loads, 
Wd  =  dead  load.  i.  e.,  the  weight  of  the  girder. 
W„  =  wind  load,  one-half  of  which  is  carried  by  each  wheel. 
Wn  =  normal  wind  load  on  girder, 
L  =  length  of  span  in  inches, 
B  =  wheel-base  (center  to  center  of  wheel;, 
Zc  =  section  modulus  of  upper  chord  about  axis  a  a, 
Zt  =  section  modulus  of  lower  chord  about  axis  a  a, 
Z„  =  section  modulus  of  upper  chord  about  axis  b  b. 
Zc,  Zt,  and  Z„  are  to  be  taken  from  Tables  V  and  VI  in  the 
the  supplement. 

T'^  =  variable  for  determining  tlie  moment  due  to  wheel 
loads.     Use, the  maximum  value  given  by  Table  II  or 
diagram  III  in  the  March  issue  supplement. 
I'„,„=  variable  for  determining  the  moment  due  to  uniformly 
distributed  loads.     Use  the  value  given  by  the  top 
curve  of  diagram  III,  where  the  same  vertical  ordin- 
ate as  used  for  V,„  intersects.     If  using  Table  II,  take 
the  value  given  opposite  R  =  1  or  over,  and  in  the 
same  vertical  column    from  which    the   maximum 
value  of  Vm  was  taken. 
M\  =  moment  due  to  live  load  TI'i. 
JViv  =  moment  due  to  all  vertical  loads,  W\  and  Wi. 
M„  —  moment  due  to  wind  loads  W„  and  \\\. 
St  =  tensile  stress  due  to  Mv, 
Sc  =  compressive  stress  due  to  Mv, 
S„  =  stress  in  top  chord  due  to  iM„, 
S,„c  =  maximum  combined  compressive  stress, 
S  =  assumed  stress  used  for  determining  the  size  of  a  trial 

section. 

Then  M,  =  ir,  L  F„  (18) 

Mr  =  L  (Wt  F„  +  Wi  F„,„)  (19) 

Jl/„  =  L  (\V„  V„  +  W„  T^,„„)  (20) 


Ml 
Z,  =  — 

My 


s,  = 


z. 


(21) 


(23) 


„„) 
My 
St  =  — 
Zt 

My. 
Sy.    = 

Z^ 


(22) 


(24) 


If  the  structure  is  subjected  to  maximum  wind  while  car- 
rying full  dead  and  live  load,  then 

8n,c.  =  Sc  -t-  S„  (25) 

but  since  unhoused  cranes,  telphers,  etc.,  are  not  reasonably 
supposed  to  be  in  operation  during  a  wind  storm  little  short 
of  a  hurricane,  It  Is  more  logical  to  assume  but  half  the  wind 
loads,  when  combining  with  the  maximum  stresses  due  to  live 
and  dead  load;  then 

Sm.  =  So  +  -^  (Srm) 

2 
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Example.— A  girder,  30  feet  span,  supports  15,000  pounds 
on  two  wheels  equally  loaded.  The  wheel-base  Is  9  feet,  the 
wind  normal  to  the  girder  is  taken  at  30  pounds  per  square 
foot,  and  the  area  exposed  to  wind  carried  by  the  two  wheels 
is  60  .square  feet.  Find  a  suitable  section,  and  state  the  maxl-  ' 
mum  stress. 

B         <) 
Sututioii.—L  =  30  feet  =  800  inches;  B  =  Q  feet;  —  =  — 

L         30 
=  0.8;   Wt  =  15,000  pounds;  Wy,  =  60  X  30  =  1800  pounds. 

From  table  II  or  diagram  III  (March  issue  supplement),  the 

B 
ma.ximuni  value  of  I'„  =  0.1800  for  —  =  0  3  or  B  =  0  3  L  and 

L 
for  the  uniformly  distributed  loads  F„,„  =  0.1222.     For  a  trial 
section  we  have  by  formula  (18)  3lt  =  Wi  L  V„.  =  LI, 000  x  360 
X  0.1806  =  975,240  inch-pounds.     Assuming  the  low  liber  stress 
of  10,000  we  have  by  formula  (21) 

M,        975,240 

Z,  =  —  = =  97.5 

S  10,000 

From  Table  V,  in  the  current  supplement,  the  lightest 
weight  girder  having  a  section  modulus  Z,  in  excess  of  this  is 
seen  to  be  composed  of  one  18  inch  55-pound  I-beam  with  a 
12-inch  20.5-pound  channel  on  the  top  flange.  For  this  section 
Zt  =  99.11,  Zc  =  161. .57,  and  Z„  =  23.16.  The  weight  per  foot 
is  then  55  +  20.5  =  75.5  and  the  total  weight  of  girder  is 
Wi  =  75.5  X  30  =  2265  pounds.  By  formula  (19),  My  =  360 
X  (15,000  X  0.1806  +  2265  X  0.1222)  =  1,074,882  inch-pounds. 
By  formula  (22) 

My       1,074.882 

St  =  —  = =  10,820, 

Zt  99.11 

and  by  (28) 

J)/v       1,074,882 

Sc  =  —  = =  6660. 

Z^  161.57 

The  depth  of  girder  is  18  inches  =  1.5  feet:  the  area  exposed 
to  wind  is  1  5  X  30  =  45  square  feet.     Then 

W„  -  45  X  30  =  1350  pounds. 
By  formula  (20) 

My,  -  360  X  (1800  X  0.1806  +  1350  x  0.1222)  =  176,432. 
Then  by  formula  (24) 

My,       176,422 

Sy,  =  —  = =  7610 

Zy,         23.16 
The  maximum  stress  is  then,  according  to  formula  (25), 
,S„c  =  6660  +  7610  =  14.270  pounds  per  square  inch, 
or,  under  the  more  logical  assumptions  of  formula  (25a), 
7610 
Smc  =  6660  H =  10,465  pounds  per  square  inch. 

Moments  in  Two  Planes  with  Symmetrical  Besisting-  Section. 

The  foregoing  is  an  example  of  moments  in  planes  at  right 
angles  to  each  other,  but  of  such  a  special  nature  as  to  war- 
rant classification  under  a  specific  heading.  The  most  com- 
mon case  of  moments  in  two  places  occurring  In  machine 
construction  is  that  of  shafting  or  pins  supporting  gears, 
drums,  etc.  In  these  cases  the  resisting  section  is  round,  and 
therefore  symmetrical  about  any  axis  passing  through  the 
center  of  gravity.  The  stress  in  any  particular  plane  is  then 
proportional  to  the  bending  moment  in  that  plane,  and  to,  find 
the  maximum  stress  it  is  only  necessary  to  find  at  what  point 
the  combined  bending  moment  becomes  a  maximum,  the 
moments  in  the  various  planes  being  susceptible  of  graphical 
combination  in  the  same  manner  as  forces.  The  point  at 
which  the  combined  moment  is  a  maximum  can  generally  be 
determined  by  an  inspection  of  the  problem,  but  when  there 
Is  any  doubt,  the  moments  at  the  critical  points  should  be 
calculated,  and  a  scale  diagram  laid  out  for  each  plane  in 
which  moments  occur.  The  ordinatcs  of  these  diagrams  can 
be  combined  for  the  various  points  where  the  maximum  mo- 
ment is  liable  to  occur.  To  Illustrate  this  method  we  will 
take  an  actual  case. 

Example. — The  shaft  shown  in  Fig.  4  is  acted  upon  by  the 
four  forces  P,  /',.'  Pj,  and  P,„  and  by  the  two  reactions.  The 
forces  P  and  P,  are  in  the  plane  of  line  E  F,  and  the  moments 
they  produce  In  this  plane  are  represented  by  diagram  A. 
The  forces  P,  and   P,  are   in   the   plane  OH.  their  moments 
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being  shown  by  diagram  B.  At  C  is  shown  the  method  of  com- 
bining moments  M^  and  M-^,  producing  the  resultant  moment 
MiB,  which  is  the  maximum  moment  occurring  in  the  shaft  at 
the  point  of  application  of  the  force  Pj,  the  magnitude  and 
direction  of  M^.^  being  represented  by  the  length  and  direction 
of  the  heavy  line  c  &;  ca  is  drawn  parallel  to  £  F  and  a  6 
parallel  to  G  H. 

At  D  is  shown  the  combination  of  If,  and  M,  giving  the 
resultant  M..„  which  is  the  maximum  moment  occurring  at  the 
point  of  application  of  force  P,.  This  resultant,  3/,„  exceeds 
in  numerical  value  the  moment  at  any  other  point  of  the  shaft 
and  is  therefore  the  maximum  comhined  'bending  viotnent  for 
which  it  must  be  designed. 


DIAGRAM  B. 

MOMENTS  OF  FORCES 

Pa  AND    Ps  IN  THE 

PLANE  G  H 

Machinery, y. 7. 


Fig.  4. 


The  method  of  calculating  the  reactions  and  moments  at 
the  various  points  used  in  making  the  diagrams  of  Fig.  4  is 
as  follows: 

PI  +  P,  U        4000  X  60  +  3000  X  20 
iJ,  = = -  6000  pounds. 


R^ 


Rz 


L 


50 
3000  X  30  -  4000  X  10 


1000  pounds. 


R,^ 


L  50 

M  =  PI;,  =  4000  X  10  =  40,000  inch-pounds. 

3/,  =  i?2  ?i  =  1000  X  20  =  20,000  inch-pounds. 

P3  U  +  P2  h       4500  X  8  +  3500  x  38 

= = =  3380  pounds. 

L  50 

Pa  li  -  Pj  h       4500  X  58  -  3500  x  12 


=  4380  pounds. 


L  50 

-1/s  =  Rsh  =  3380  X  12  =  40,560  inch-pounds. 
.1/3  =  P,U=  4500  X  8  =  36,000  inch-pounds. 
After  laying  out  diagrams  A  and  B  from  the  above  values. 
Mi  and  M.^  may  be  scaled  off,  diagrams  C  and  D  constructed, 
and  the  final  results  M^^  and  M.^  scaled  off  with  sufficient  accu- 
racy for  all  practical  purposes.  If  desired,  they  may  be  calcu- 
lated.    For  this  particular  case 

M  +  Ml                           40,000  +  20,000 
31,  =  31 h  =  40,000 X  12  =  16,000, 


h 


30 


and 


-V,  4-  .1/3        40.560  +  36,000 
3fs  = = =  38,280. 


3/j4  =  V  (3U  sin  a)5  +  {31,  +  3It  cos  a)^  = 
\/(16,000  X  0.7)'  +  (40,560  +  16,000  x  0.7)^  =  53.900. 
This  latter  is  an  unnecessary  refinement  which  in  practice 
would  seldom,  if  ever,  be  resorted  to.  but  is  inserted  here  for 
purposes  of  illustration. 

It  -will  be  noticed  in  the  above  solution  that  the  forces  were 
considered  to  be  concentrated,  no  account  being  taken  of  the 
distributing  action  of  the  bearings.  While  this  is  quite  cus- 
tomary, on  account  of  simplifying  the  calculations,  the  error 
is  sometimes  considerable.  In  diagram  A  of  Fig.  4,  if  the 
length  of  bearing  B  at  the  reaction  R^  is  7  inches,  then  the 

B,  B 

actual  moment  M  ^  P  1 . x   —  =  34,750.     The  diagram 

2  4 

instead  of  coming  to  a  sharp  point  should  actually  be  rounded 
off  as  indicated  by  the  dotted  line. 

Moments  in  Three  Planes. 

Fig.  5  is  an  illustration  of  moments  in  three  planes,  the 
proposition  there  presented  being  this:  A  shaft  carries  three 
drums.  A,  A'  and  C  A  and  A'  are  each  acted  upon  by  a  rope 
whose  load  is  represented  by  the  force  F  at  an  angle  of  30 
degrees  with  the  horizontal.  An  additional  force  F„  due  to 
the  gears  B  and  B'.  acts  at  an  angle  of  90  degrees  with  the 
horizontal.  Drum  C  carries  a  rope  load  F,  on  each  side,  and 
a  gear  load  F,  in  the  center,  their  direction  being  indicated 
by  the  dotted  lines  in  the  diagram. 

The  problem  is  to  find  the  maximum  combined  bending 
moment. 

Solution. — Force   F  is  distributed  over  two  bearings,  their 

25,000  X  7 

respective    loads    being    P    and    P^.     P^ ^11,700 

15 
25,000  X  8 

and  P,  — s  13,300.      The  reaction  due  to  P  and  P, 

15 
is  i?=:  25,000.     The  maximum  moment  in  the  plane  of  these 
forces  is 

M^  =  R  0  +  l.)  —  P  {l,  +  1.)   —  P,l,  =  Rl  — 
Pl,  +  l,  (R  —P  —  P,), 
but  since  R  —  P  —  P,  =  0,  we  have  M„  =  Rl  —  P  I,. 

This  shows  that  the  moment  for  this  case  is  the  same  in 
value  as  though  the  loads  were  concentrated  at  the  center  of 
the  bearing,  the  only  difference  being  that  in  the  case  of  con- 
centrated loads  the  moment  would  become  maximum  at  point 
H.  whereas  with  the  load  uniformly  distributed  over  the  bear- 
ing, the  point  of  maximum  moment  shifts  to  J  (see  Fig.  5, 
diagram  D).  From  the  above  may  be  stated  the  general  prin- 
ciple that  for  all  cases  of  equal,  symmetrically  disposed  loads 
acting  in  the  same  direction  the  maximum  moment  is  the 
same  in  value  whether  the  loads  6e  concentrated  at  the  center 
of  bearings  or  distributed  over  their  full  length.  Then  M„  = 
25,000  X  25  —  11,700  X  15  s  449,500  :=  maximum  moment  in 
the  plane  of  F. 

The  force  F,,  being  central  with  a  bearing,  is  all  carried  by 
that  bearing.  By  the  principle  above  stated  its  maximum 
moment  is  M^  =  R,l  =  18.100  X  25  =  452.500. 

The  forces  F,  and  F^  acting  on  drum  C  may  be  combined  as 
in  the  diagram  showing  the  direction  of  forces.  This  gives 
the  resultant  load  P.  =  13,000  pounds  on  each  bearing  of  the 
drum.  The  maximum  moment  of  P,  In  its  plane  is  M,  =  R.  h 
=  13,000X  35  =  455,000. 

Diagram  K  of  Fig.  5  shows  the  combination  of  moments 
Md,  Ml  and  M..  giving  the  resultant  maximum  combined  bend- 
ing moment  3/,,,,^  880.000  inch-pounds,  which  is  the  moment 
for  which  the  shaft  must  be  designed. 

Use  of  Table  VII  in  the  Supplement. 

After  the  maximum  moment  to  which  a  shaft  is  subjected 
has  been  found,  the  next  step  is  to  find  what  size  must  be 
used  to  withstand  this  and  not  exceed  a  safe  fiber  stress.    By 

M 
formula    (S)    in   the   March    issue   7^=—.  where   ;^  =  section 

Sb 
modulus,  M  =  moment,  and  St  =  stress.     Table  VII  in  the 
supplement  gives  the  value  of  Z  for  diameters  ranging  from 
1/16  Inch  to  10  inches.     It  also  gives  the  moment  of  inertia 
/   for   use   when    investigating   for    deflection.     Formulas    for 


yiny,  liHlS. 
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(leflet-tion  coveilnf;  various  cases  are  given  on  ilala  sliect  No. 
■IS  ot:  tlie  September.  1905  issue. 

The  values  given  In  tlie  supplement.  Table  VII,  should  be 
used  for  bendlns  moments  only.  For  torsional  moments,  the 
polar  moment  of  inertia  and  section  modulus  should  be  used; 
but  since  these  (pianlities  are  just  double  those  for  a  rectangu- 
lar axis,  multiply  the  values  in  the  table  by  L'. 

The  use  of  this  table  can  best  be  Illustrated  by  actmU 
problems. 

i,'j-<imp?c. —  In  the  case  shown  by  Fig.  1  the  maxinuim  com- 
bined bending  moment  was  52,900  inch-pounds.  Using  a  fiber 
stress  not  exceeding  10,000  pounds  per  square  inch,  what  size 
should  the  shaft  be? 

Hohitiuii. — By  formula    (S)    the  required  section  modulus  is 

52.900 
Z  = =  5.29.     Referring  to  Table  VII  in  the  supplement, 

10,000 
it  is  seen  that  for  a  3  13/16-inch  shaft  Z  =  5.44,  which  satis- 
fies the  conditions  of  the  problem. 

Ejample. — In  the  case  illustrated  by  Fig.  5,  the  maximum 
moment   was  SSO.OOO   inch-pounds.     Allowing  25   per  cent  for 


DIAGRAM  K. 
SHOWING  THE 
COMBINING  OF 
MOMENTS  IN 
THREE   PLANES 


Machtnery,y.Y. 


Fig.  5. 

impact,  what  diameter  of  shaft  may  be  used  without  exceed- 
ing a  maximum  stress  of  15,000  pounds  per  square  inch? 

Solution— 2^o  per  cent  of  880,000  =  220.000. 

M  =  880,000  +  220,000  =  1,100,000. 

1,100,000 

Z= =73.33.     Referring    to    the    supplement   for   9- 

15,000 
inch  diameter.    ;^  =  71.57  and  for  914  inch  diameter  /=:77.7;   a 
9Vs-inch  shaft  would  then  answer  the  purpose. 

Example. — A  shaft  resists  50,000  inch-pounds  torsional  mo- 
ment, what  should  be  its  diameter  for  a  liber  stress  of  8,000 

pounds  per  square  inch? 

50,000 

Solution. — Polar  section  moaulus= =6.25.  Value  in  table 

8,000 

=  M..  X  6.25  =  3.125.  For  a  3%-inch  shaft,  the  table  gives 
'/,  =  2.996,  and  for  3  3/16-inch  shaft  X  =  3.179.  Either  of  these 
sizes  would  be  sufficiently  near  to  satisfy  the  conditions. 

Ej-(implc.—\\'hM  is  the  deflection  of  an  8%-lnch  shaft  loaded 
as  shown  in  Fig.  fi,  taking  the  coefficient  of  elasticity  at  B^ 
30,000,000? 

Schilion. — Referring  to  data  sheet  No.  48,  September,  1905. 

Wa 
deflection  f  = CM-— 4a').     For  this  iiroblem  W  =  26,000. 


2iE  J 


l'"roiii   Tablr   VU    in    tlic   suppU;meiit  of   this  issue  /=:  287.7 
for  an  8%-lnch  shaft.     Then  the  deflection  /  = 


26,000  X  84 


X  (8  X  W  -4  X  34«)  =  0.098  inch. 


24  X  30,000,000  x  287."; 

Example. — If  in  the  last  problem  It  Is  required  to  reduce 
the  dellectlon  to  1/16  =  0.0625  Inch  and  use  a  coefficient  ot 
elasticity  £  =  28,000,000,  what  should  be  the  shal't  diameter? 

Solution. — Let  /,  E  and  f  be  the  values  under  the  first  con- 
dition, and  /',  E'  and  f  the  corresponding  values  under  the 
second  condition.  The  deflection  is  inversely  jiroportlonal  tO' 
the  moment  of  inertia  and  the  coefficient  of  elasticity,  then 
the  required  moment  of  inertia 


/'  = 


IfE        287.7  x  0.098  X  80,000,000 


s  483. 


/'  E'  0,0625  X  28,000.000 

Referring  to  the  supplement,  it  is  seen  that  for  a  10-inch 
shaft  7  =  490.  Ten  inches  is  then  the  required  size  under 
these  conditions. 

Combining  Shear  with  Tension  or  Compression.— Table  VIII. 
The   usual    formulas    given    for   the    combination    of    shear 
with  tension  or  compression  are: 


Om 


and 


>Mi)' 


S'+  I- 


{^ 


26) 


(27) 


in  which  the  letters  have  the  following  values: 
S  =  unit  shearing  stress  if  acting  alone. 
t  =  unit  tensile  or  compressive  stress  if  acting  alone. 
,S',„  =  maximum  combined  shear. 
f„^  maximum  combined  tension  or  compression. 
Both  the  above  formulas,  involving  as  they  do  the  square- 
and  square  root,  are  rather  awkward  to  apply.     Equation  (26) 
may  be  expressed 


s,n  =  s  ^  n  + 


in  which 


(."^f 


Sy 


(26a) 


and  formula  (27)  may  be  written 

t„,  =  t 
in  which 


be  written 


/  .1- 


(27a) 


Z  =  96,  n  =  34. 


+  1. 


The  value  x  then  represents  a  factor  by  which  to  multiply 
the  tension  and  arrive  at  the  maximum  combined  tension, 
while  y  represents  a  similar  factor  by  which  to  multiply  the 
shear  when  the  maximum  combined  shearing  stress  is  de- 
sired.    Table  VIII  in  the  supplement  gives  values  of  x  and  y 

S  t 

for  values  of  —  and  —  ranging  from  0.05  to  1.5. 
t  S 

To  make  the  significance  of  these  values  clear,  refer  to  the 
S 
table,    and    note    that    for    —  =  0.75,    .i-  =  1.40.    whi- h    means 

t 
that  if  the  shear  is  75  per  cent  of  the  tension,  the  nuiximum 
combined  tension  is  1.40  times  what  it  would  be  if  there  were 
no  shear  or  an  increase  of  40  per  cent.     For  the  same  value  of 

—  =  0.75,    //=1.20,   wliich    indicates    that   the   nuiximum    com- 

t 
bined  shear  is  1.20  times  what  it  would  be  if  there  were  no 
tension  or  an  Increase  of  20  per  cent.     Again,  referring  to  the 

t 

talile     for    —  =  0.75,    i/  =  1.n7     and     ,<'  =  1.92     apiu-oximately, 

S 
which  shows  that  when  the  tension  is  75  per  cent  of  the  shear 
Ihe  maxinuim  combined  shear  is  only  7  per  cent  greater  than 
if  there  were  no  tension,  but  the  maxinuim  coniliined  tension 
is  92  per  cent  in  excess  of  what  it  would  !»'  if  acting  nlouc, 
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The  combination  of  shearing  stresses,  produced  by  torsion, 
with  tension  or  compression  stresses  due  to  bending,  will  be 
taken  up  in  a  later  issue. 

Stresses  Due  to  Torsional  Deformation. 
When  a  machine  element  or  member  is  subjected  to  a  known 
torsional  moment,  an  angular   deformation  occurs,  or,  if   de- 
formed   torsionally    a    known    amount    a    resultant    shearing 
stress  is  produced.     The  following  notation  and  formulas  ex- 
press the  relations  of  the  various  quantities  involved: 
I/  =  length  of  member  in  inches. 
Op  =  distance  from  polar  axis  of  the  section  to  the  extreme 
fiber  in  inches. 


h-- 


Fig.  6. 
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S  =  the  shearing  stress  in  pounds  per  square  inch. 
Ml  =:the  torsional  moment  in  Inch  pounds, 
/p  =the  polar  moment  of  inertia. 

E,  =the  modulus  of  elasticity  for  shear  (given  by  Reuleaux 
as  0.4  of  that  for  tension). 

0  =  torsional  angle  in  radians, 
a  =:  torsional  angle  in  degrees. 


Then  a  = 


57.290 


hE, 
M,  L 


IfE, 


=  57.2: 


S  ==■ =  0.01745 


EU 

p 

ogg 

SL 

E.C^ 

aE 

Cp 

(28) 


(29) 


(30) 


L  L 

Eye  bars  are  sometimes  used  for  supporting  a  load,  while 
at  the  same  time  subjected  to  a  torsional  deformation.  An 
example  of  this  is  seen  in  some  bridge  tramways  where  one 
end  of  the  bridge  is  supported  by  a  number  of  bars,  per- 
mitting the  bridge  to  slew  through  an  angle  of  several  de- 
grees by  twisting  the  bars. 

Example.— A  4  X  %-inch  bar  24  feet  long,  sustaining  a 
load  of  21.000  pounds,  is  twisted  through  an  angle  of  5  de- 
grees.    What  are  the  maximum  stresses? 

Solution.— L  =  2iX  12  =  288  inches. 


Cp  =  ^2-  +  0.3752  _  2.03  inches.     0  =  5  degrees. 
£,  0  4  X  27,000,000  =  10,800,000.     By  formula  (30) 


S  = 


0.01745  X  5  X  10,800,000  X  2.03 


The  direct  tension  is 
load       21,000 


288 


s  6650. 


S       6650 

= 7000.      —  = =  0.95. 

area      4  x  0.75  t        7O0O 

Referring  to  Table  VIIl  in  supplement,  it  is  seen  that  the 
tension  factor  j;=  1.573,  and  shear  factor  1/  =  1.130.  Then 
by  formula  (27a)  maximum  tension  f„  =  <x  =  7,000  X  1.573 
s  11,010.  By  formula  (26a)  the  maximum  shear  8,„  =  Sy  = 
6650  X  1.130  ^  7,510. 

As  an  example  of  bending,  direct  tension,  and  shear,  also 
illustrating  the  method  of  determining  moment  of  inertia  of 
unsymmetrical  sections,  take  the  corner  section  on  a  C-frame, 
as  illustrated  in  Fig.  7.  This  section  is  subjected  to  a  bend- 
ing moment  equal  to  W  L.  where  W  equals  360,000  pounds, 
and  L  is  the  perpendicular  distance  from  the  line  of  action 
of  the  force  to  the  center  of  gravity  of  the  section.  In  addi- 
tion to  the  bending  moment,  there  is  acting  upon  this  section 
a  force  P,  which  is  equal  to  W  cos  a  and  is  uniformly  dis- 
tributed over  the  section  as  tension;  the  other  component  P„ 
which  is  equal  to  W  sin  a,  is  uniformly  distributed  over  the 
section  as  shear. 

In  order  to  find  the  magnitude  of  the  various  stresses  it  is 
first  necessary  to  find  the  area,  center  of  gravity  and  moment 


of  inertia  of  the  section.  Proceeding  to  find  the  center  of 
gravity,  take  moments  of  the  elementary  areas  of  which  the 
section  is  composed  about  some  assumed  line  of  reference, 
as  X  X,  and  divide  the  algebraic  sum  of  the  moments  by  the 
total  area;  the  quotient  is  the  distance  from  this  line  to 
the  center  of  gravity.     The  operations  are  as  follows: 

Areas.  Moments. 

10  X  4       =  40.000  X    2.00  =    80.00 

1.25  X  13.5  =  16.875  X  10.75  =  181.41 

6  X    2.5  =  15.000  X  18.75  =  281.25 


542.66 


A  =  total  area  =  71.875      ®™^  '^{^  I  =  542.66 
moments  ) 

7.55  inches  to  center  of  gravity  of  section  =  Ci  for 


71.875 

tension  flange;  20  —  7.55  =  12.45  inches  =  C'c  for  compression 

fiange. 

To  get  the  moment  of  inertia,  multiply  each  area  by  the 
square  of  its  distance  from  the  center  of  gravity  of  the  entire 
section  and  add  to  each  its  moment  of  inertia  about  its  own 
center  of  gravity.  The  moment  of  inertia  of  a  rectangle  being 
bh' 

,  the  problem  becomes: 

12 

10  X  4« 
40  X  5.55*  H 


16.875  X  B.^"  + 


12 
1.25  X  13.53 


15  X  11. 2« 


12 
6  X  2.53 


12 


\  1232.10 
■)      53.33 

\    172.80 
"j    256.29 


1881.60 

7.81 


/,  =  3603.93 
The     moment    If  =  WL  =  360,000  X  14.25  =  5,130,000     inch- 

MCt 

pounds.     The  tension  is,   St= and  the  compression  is 

I 

MC, 


Then  St : 


Sc  =- 


5,130,000  X  7.55 

3603.93 
5,130,000  X  12.45 


:  10,747,   and 


:  17,722. 


3603.93 

In  this  case  the  tension  due  to  P  and  the  shear  due  to  P, 
are  equal  since  sin  45  deg.  =  cos  45  deg.  The  value  of  these 
stresses  is  then 

irsina        360,000x0.707 

= =  3543. 

.4  71.875 

Adding  this  to  the  stress  in  the  tension  flange,  since  this  is 
also  tension,  and  subtracting  it  from  the  stress  in  the  com- 
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Fig.  V. 


pression  flange  we  have:  10.747  +  3,542  =  14,289  pounds  per 
square  inch  tension,  and  17.722  —  3,542  =1 14. ISO  pounds  per 
square  inch  compression.  Combining  with  the  shear  by  for- 
mula  (27)    we  have  for  the  maximum  combined  tension 


14,289 


«m  = 


I  /14,289\ 

^3542^  -  (^-) 


15,122  pounds  per  sq.  in. 


The  compression  is  so  nearly  the  same  value  as  the  tension 
that  it  will  be  unnecessary  to  combine  the  shearing  stresses  in 
this  case  by  separate  calculation. 
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JIGS  AND  FIXTURES— 2. 


BINAB  MORIN* 
GUIDING  THE  DRILL. 

The  guides  for  the  cutting  tools  In  a  drill  ji;;  take  the 
form  of  concentric  steel  bushings,  which  are  hardened  and 
ground  and  |)laced  in  the  jig  body  in  proper  positions.  The 
bushings  may  lie  either  stationary  or  removable,  which  latter, 
in  the  shop,  are  usually  termed  loose  busliings.  The  most 
common,  and  the  preferable  form  for  the  stationary  bushing 
is  shown  in  Fig.  5.  This  bushing  is  straight  both  on  the 
inside  and  on  the  outside,  excepting  that  the  upper  corners  A 
on  the  Inside  are  given  a  liberal  radius,  so  as  to  allow  the 
drill  to  enter  the  hole  easily,  while  the  corners  B  at  the  lower 
end  of  the  outside  are  slightly  rounded  for  the  purpose  of 
maldng  it  easier  to  drive  the  bushing  into  the  hole,  when 
nialving  the  jig,  and  also  to  prevent  the  sharp  corner  on  the 
bushing  from  cutting  the  metal  in  the  hole  into  which  the 
bushing  is  driven. 

When  removable  bushings  are  used,  they  should  never  be 
placed  directly  in  the  jig  body  except  if  the. jig  be  used  only 
a  few  times,  but  this  should  always  be  provided  with  a  lining 
bushing.  This  lining  bushing  is  always  made  of  the  form 
shown  In  Fig.  5.  If  the  hole  bored  in  the  jig  body  receives 
the  loose  or  removable  bushing  directly,  the  inserting  and 
removing  the  bushing,  if  the  jig  is  frequently  used,  would  soon 
wear  the  walls  of  the  hole  in  the  jig  body,  and  after  a  while 
the  jig  would  have  to  be  replaced,  or  at  least  the  hole  would 
have  to  be  bored  out,  and  a  new  removable  bushing  made  to 
fit  the  larger-sized  hole  resulting.  In  order  to  overcome  this, 
the  hole  in  the  jig  body  is  bored  out  large  enough  to  receive 
the  lining  bushing  referred  to,  which  is  driven  In  place.     This 
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lining  bushing  then.  In  turn,  receives  the  loose  bushings,  the 
outside  diameter  of  which  closely  fits  the  inside  diameter  of 
the  lining  bushing,  as  shown  in  Fig.  6,  In  which  A  is  the  jig 
body,  B  the  lining  bushing,  and  C  the  loose  bushing.  Both 
of  these  bushings  are  hardened  and  ground  so  that  they  will 
stand  constant  use  and  wear  for  some  length  of  time.  When 
no  removable  bushings  are  required,  the  lining  bushing  itself 
becomes  the  drill  bushing  or  reamer  bushing,  and  the  inside 
diameter  of  the  lining  bushing  will  then  fit  the  cutting  tool 
used.  The  bushing  shown  in  Fig.  5  is  cheaper  to  make,  and 
will  work  fully  as  well  when  driven  in  place  in  the  hole  re- 
ceiving it,  as  do  bushings  having  a  shoulder  at  the  upper  end, 
as  has  the  loose  bushing  shown  in  Fig.  6.  It  was  the  prac- 
tice some  years  ago  to  make  all  bushings  with  a  shoulder,  but 
this  is  entirely  unnecessary,  and  simply  increases  the  cost 
of  making  the  bushing. 

Dimensions  of  Jig  Bushing-s. 
It  is  rather  difficult  to  give  any  standard  dimensions  for  jig 
bushings  as  these  depend,  in  most  cases,  on  the  different  con- 
ditions of  the  various  classes  of  jigs  in  which  the  bushings 
are  Inserted.  As  a  rule  the  common  practice  is  to  make  the 
length  of  the  bushing  twice  the  inside  diameter  of  the  hole 
In  the  bushing  for  stationary  drill  bushings.  On  very  small 
bushings,  however,  say  14  inch  diameter  hole  and  less,  the 
length  of  the  bushing  will  have  to  be  made  longer  than  twice 
the  diameter,  while  on  very  large  bushings  the  length  may 
be  made  somewhat  less  than  twice  the  diameter.  The  ac- 
companying Table  I  gives  proportions  of  stationary  drill  bush- 
ings. The  dimensions,  as  here  given,  will  be  found  suitable 
In  all  cases  where  no  special  conditions  demand  deviation 
from  ordinary  practice.     If  the  jig  wall  is  thin,  the  bushing 


may  project  out  as  shown  in  Fig.  7,  so  as  to  give  the  cutting 
tool  the  pioper  guiding  and  support  as  close  to  the  work  as 
possible.  In  Table  11  are  given  dimensions  for  lining  bushings, 
not  Intended  to  directly  guide  the  drill,  but  to  hold  removable 
bushings,  which  in  turn,  guide  the  cutting  tools.  The  di- 
mensions given  In  Tallies  I  and  II  are  for  bushings  made  from, 
tool  steel  or  machine  steel. 

While  it  may  be,  in  some  cases,  difficult  to  draw  a  distinct 
line  between  stationary  drill  bushings  and  lining  bushings, 
it  may  be  said   in  genei'al,   that  the  bushings  In  Table  1   are 

TABLE  I.    DIMENSIONS  OP  STATIONARY  DRILL  BUSHINGS. 
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used  for  guiding  the  drills  when  drilling  holes  directly, 
either  with  a  full-sized  drill,  when  the  hole  is  not  required 
to  be  very  smooth  or  accurate,  or,  if  greater  accuracy  is  re- 
quired, for  guiding  a  spotting  drill  which  fits  the  bushing 
exactly,  after  which  the  hole  is  drilled  ■  out  with  a  so-called 
reamer  drill  which  is  0.010  inch  or  less  under  the  size  of  the 
finished  hole,  and  finally  reamed  out  with  a  reamer  fitting 
exactly  the  hole  in  the  bushing.  These  bushings  are  thus, 
in  general,  used  when  no  tapping  or  counterboring  would  be 
required.  The  lining  bushing  in  Table  II  again  may  guide 
one  of  the  tools  for  the  holes  to  be  finished  directly,  and  then 
removable  bushings  are  inserted  to  guide  the  other  tools  used. 

Miscellaneous  Types  of  Drill  Bushings. 
As  already  mentioned.  It  was,  some  years  ago,  always  the 
practice  to  provide  even  stationary  bushings  with  a  shoulder 
or  head,  as  shown  In  bushing  C,  Fig.  6.     This  will  prevent 

TABLE  II.     DIMENSIONS  OP  LINING  BUSHINGS. 
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the  bushing  from  being  pushed  through  the  jig  by  the  cutting 
tool,  but  this  seldom  occurs  If  the  bushings  are  made  to  fit 
the  tool  correctly.  Sometimes  the  shoulder  Is  used  to  take 
the  thrust  of  a  stop  collar,  which  Is  clamped  on  the  drill,  to 
allow  it  to  go  down,  to  a  certain  depth,  as  shown  In  Fig.  8, 
in  which  C  is  the  stop  collar,  D  the  wall  of  the  jig,  and  E  the 
stationary  bushing,  F  being  the  piece  worked  upon.  In  such 
a  case,  a  shoulder  on  the  bushing  may  be  in  place. 
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If  the  work  to  be  drilled  Is  located  against  a  finished  seat 
or  boss  on  the  wall  of  the  Jig,  and  the  wall  is  not  thick 
enough  to  take  a  bushing  of  standai-d  length,  then  it  is  com- 
mon practice  to  make  a  bushing  having  a  long  head,  as 
shown  in  Fig.  9.  The  length  A  of  the  head  can  be  extended 
as  far  as  necessary  to  get  the  proper  bearing.  As  the  bush- 
ing is  driven  in  place,   and   the  shoulder  of  the  head  bears 
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Fig.  9. 
Types  of  Drill  Jig  Bustlings  for  Different  Purposes. 

against  the  finished  surface  of  a  boss  on  the  jig.  it  will  give 
the  cutting  tool  almost  as  rigid  a  bearing  as  if  the  jig  metal 
surrounded  the  bushing  all  the  way  up.    • 

Stationary  or  fixed  drill  bushings  are  almost  invariably 
made  from  tool  steel,  but  machine  steel  bushings,  case-hard- 
ened and  ground,  give  good  service  and  wherever  it  seems 
necessary  to  save  in  the  expense  of  the  jig,  machine  steel 
will  serve  the  purpose  well  enough  for  any  jig  that  is  not  In 
constant  use.  For  large  bushings  in  particular,  the  difference 
becomes  quite  considerable,  and,  therefore,  a  great  many 
prominent  firms  have  made  it  a  rule  to  make  all  larger  bush- 
ings and,  in  particular,  all  lining  bushings  of  machine  steel. 

Removable  bushings  are  frequently  used  for  work  which 
must  be  drilled,  reamed,  and  tapped,  there  then  being  one 
bushing  for  each  of  the  cuttting  tools.  They  are  also  used 
when  different  parts  of  the  same  hole  are  to  he  drilled  out 
to  different  diameters,  or  when  the  upper  portion  of  the  hole 
is  counterbored,  or  when  a  lug  has  to  be  faced  off.  In  this 
case,  each  tool,  of  course,  has  its  own  guiding  bushing.  The 
common  design  of  removable  bushing  is  as  shown  in  Fig.  10. 
The  outside  is  made  to  fit  the  inside  of  the  lining  bushing 
with  a  nice,  sliding  fit,  so  that  it  can  be  gently  pressed  into  the 
lining  bushing  by  the  hand.  The  distance  A  under  the  head 
of  the  bushing  should  be  the  same  length  or  longer  than  the 
guiding  bushing;  in  the  latter  case  for  the  purpose  of  getting 
close  to  the  work.  The  thickness  B  of  the  head  varies,  of 
course,  according  to  the  size  of  the  bushing.  The  diameter  C 
of  the  head  should  be  from  %  to  14  inch  larger  than  the  diam- 
eter D  of  the  bushing.  A  groove  E,  %  to  Vj,  inch  wide,  is  cut 
immediately  under  the  head,  so  that  the  emery  wheel  can 
pass  clear  over  the  part  being  ground. 

Means  for  Preventing-  Loose  Bushings  from  Turning. 
In    order   to  prevent   the   bushings   from   turning,   in    some 
shops  a  collar,  with  a  projecting  tail,  as  shown  in  Fig.  11,  is 
forced  over  the  head  of  the  bushing.     This  arrangement  also 
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Fig.  14 
]llachincry,X  F. 
Means  for  Preventing  Drill  Bushings  from  Turning,  Taper  Bushing, 
and  ScrewT  Bushing. 

makes  it  easy  to  remove  the  hushing.  The  dog.  as  it  is  com- 
monly called,  is  usually  bent  at  the  end  of  the  tail,  as  shown 
in  the  cut,  one  end  resting  against  some  part  of  the  jig,  the 
proportions  of  which  the  dog  must  suit.  Sometimes  the  bent 
end  is  left  straight,  if  there  is  a  possibility  for  the  tail  to 
strike  against  some  lug  in  the  same  plane.  The  making  of 
such  dogs  involves  some  extra  expense,  but  it  is  very  effective 
in  avoiding  troubles  with  bushings  turning  and  working  their 
way  out  of  the  holes.     In  some  cases  simply  a  hole  is  drilled 


in  the  shoulder  of  the  bushing  at  the  edge,  and  a  correspond- 
ing pin  is  driven  into  the  jig  body.  This  serves  the  same 
purpose  as  the  dog.  It  is  probably  cheaper,  but  it  does  not 
add  the  convenient  means  for  removing  the  bushing  as  does 
the  dog.  To  make  such  a  bushing  more  easily  removalile,  the 
arrangement  shown  in  Fig.  12  is  probably  the  most  common. 
A  step  A  is  turned  down  on  the  head,  which,  in  this  case, 
will  have  to  be  a  trifle  larger  in  diameter.  This  step  permits 
some  kind  of  a  tool — a  screw  driver,  for  instance — to  be  put 
underneath,  and  with  a  jerk  the  bushing  may  be  lifted 
enough  to  get  a  good  hold  on  it.  The  half-round  slot  at  B  is 
milled  or  filed  in  the  periphery  of  the  head,  and  fits  over  a 
pin  or  screw  which  is  fastened  in  the  jig  body,  as  mentioned 
before.  There  are,  of  course,  a  number  of  other  devices  tor 
preventing  drill  bushings  from  turning,  but  the  ones  shown 
will  serve  the  purpose  of  plainly  exhibiting  the  principles. 

In  Table  III  are  given  dimensions  for  removable  bushings 
of  the  type  shown  in  Fig.  12.  As  will  be  seen  in  the  engi-av- 
ing  above  the  table,  dotted  lines  have  been  shown,  indicating  a 

TABLE  III.     DIMENSIONS  OF  REMOVABLE  DRILL  BUSHINGS. 
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*  When  using  dogs  as  illustrated  in  Pig.  11,  the  dimensions  in  these 
columns  are  omitted. 

shoulder  without  any  recess  of  the  kind  shown  at  A,  Fig.  12. 
The  dimensions  for  such  a  shoulder  as  would  be  the  result  if 
the  head  of  the  bushings  were  made  to  the  dotted  lines  apply 
to  such  bushings  as  are  used  with  a  dog,  as  shown  in  Fig.  11. 
In  this  case  the  dimensions  in  columns  I  and  K  in  the  table 
are  omitted. 

Table  IV  gives  dimensions  for  bushings  for  holes  which  are 
reamed  with  a  rose  chucking  reamer,  after  having  first  been 
drilled  with  a  drill  1/16  inch  smaller  than  the  diameter  of  the 
reamer  with  which  the  hole  is  finally  reamed  out.  The  bush- 
ing to  the  extreme  right,  over  the  table,  is  the  lining  bushing, 
which  is  made  of  machine  steel,  case-hardened  and  ground. 
The  bushing  to  the  extreme  left  is  the  bushing  for  the  rose 
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bushing  in  the  center  is  tlie  drill  liushing  which  Is  made 
from  tool  steel,  hardened  and  ground,  or  in  cases  where  it 
does  not  seem  warranted  to  make  the  bushing  of  tool  steel, 
of  niiuhine  stool,  iwso-hardoncd  and  giounil. 
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Special  Types  of  Drill  Jig  Bushings. 

The  tapered  removable  bushing  shown  in  Fig.  lo  is  objec- 
tionable on  account  of  being  expensive  to  make,  and  also  on 
accoimt  of  its  liability  to  be  thrown  out  of  true  by  chips,  etc., 
getting  in  between  the  outside  of  the  bushing  and  the  hole. 

Scre'w  Bushings. 
Sometimes  removable  bushings  are  threaded  on  the  outside 
and  made  to  fit  a  tapped  hole  in  tlie  jig,  as  shown  in  Fig.  14. 
The  lower  part  of  the  bushing  is  usually  turned  straight,  and 
ground,  in  order  to  center  the  bushing  perfectly  in  the  hole 
in  the  jig.  The  head  of  the  bushing  is  either  knurled,  or 
milled  hexagon  for  a  wrench.  When  these  bushings  are  used 
they  are,  as  a  rule,  not  used  for  the  single  purpose  of  guid- 
ing  the  cutting  tool,  but  combine  with  this  the  purposes   of 

TABLE  IV.     BUSHINGS  FOR  HOLES  REAMED  WITH  ROSE 
CHUCKING  REAMERS. 
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*  When  dogs  illustrated  in  Fig.  11  are  used,  dimensions  in  these  columns 
are  omitted. 

locating  and  clamiiing  the  work.  For  such  purposes  they  are 
quite  frequently  used.  These  bushings  are  not  commonly 
used  as  removable  bushings,  as  it  would  take  considerable 
time  to  unscrew,  and  to  again  insert  a  bushing  of  this  type 
Into  the  jig  body. 

Sometimes  liushings  for  guiding  the  tools  may  be  made  of 
cast  Iron,  but  only  in  such  cases  when  the  cutting  tool  is  of 


.sucli  a  design  thai  it  docs  not  have  any  cutting  edges  in  the 
bushing  Itself,  as,  tor  Instance,  in  the  case  of  guiding  the 
smooth  surface  of  a  boring-bar,  or  the  shank  of  a  reamer  or  a 
rose  reamer,  but  hardened  steel  bushings  must  always  be 
used  when  the  cutting  tool  is  liable  to  cut  the  bushing,  as,  for 
instance,  in  the  case  of  drills  and  reamers,  guided  on  their 
llutes,  taps,  etc. 

Special  Designs  of  Guide  Bushings. 

When  the  guide  Inisliings  are  very  long,  and  consequently 
would  cause  unnecessary  friction  in  their  contact  with  the 
cutting  tools,  they  may  be  recessed,  as  shown  in  Fig.  15.  T)ie 
distance  .1,  of  the  hole  in  the  bushing,  is  recessed  enough 
wider  than  the  diameter  of  the  tool,  so  as  not  to  bear  on  it. 
The  length  B.  being  about  twice  the  diameter  of  the  hole, 
gives  sufficiently  long  guiding  surfaces  for  the  cutting  tool, 
to  prevent  its  running  out.  If  the  outside  diameter  of  the 
bushing  is  very  large,  as  compared  with  the  diameter  of  the 
cutting  tool,  as  indicated  in  Fig.  IC,  the  expense  of  maling 
the  bushings  may  be  reduced  by  making  the  outside  bushing 
of  cast  iron,  inserting  into  this  a  hardened  tool  steel  bushing, 
driven  in  place.  The  steel  bushing  is  then  given  dimensions 
according  to  Table  I  for  stationary  bushings.  The  reason  why 
there  may  be  a  necessity  of  a  bushing  having  so  large  an 
outside  diameter  and  so  small  a  hole,  may  be  that  the  bush- 
ing is  required  to  be  removed  for  counterboring  part  of  the 
small  hole  being  drilled,  by  a  counterbore  of  large  diameter, 
in  wiiich  case  the  hole  in  the  jig  body  has  to  be  large  enough 
to  accommodate  the  larger  sized  counterbore. 

If  a  loose  or  removable  bushing  is  longer  than  the  lining 
bushing,  as  illustrated  in  Fig.  17,  it  will  prove  advantageous 
to  have  the  diameter  of  the  projecting  portion  of  the  bushing 
about  1/32  inch  smaller  in  diameter  th.<tn  the  part  of  the 
loose  bushing  which  fits  the  lining  bushing.  This  lessens  the 
amount  of  surface  which  has  to  be  ground,  and,  at  the  same 
time,  makes  it  easier  to  insert  the  bushing,  giving  it,  so  to 
say.  a  point,  which  will  first  enter  the  lining  bushing,  and  it 
interferes  in  no  way  with  the  proper  qualities  of  the  bushing 
as  a  guide  for  the  cutting  tool. 

In  some  cases,  the  holes  in  the  piece  to  he  drilled  are  so 
close  to  one  another  that  it  is  impossible  to  find  space  for 
lining  bushings  in  the  jig.  In  such  a  case,  it  will  be  neces- 
sary to  make  a  leaf,  or  a  loose  wall,  or  the  whole  jig  of  ina- 
chine  steel  or  tool  steel,  hardening  a  portion  or  the  whole  jig 

thus  made. 

*     *     * 

MACHINE  SHOP  PRACTICE. 


MACHINING  A  FIXTURE  CASTING.* 
Machixert's  articles  on  shop  practice  aim  to  supply,  in  a 
comprehensive  way,  definite,  practical  information  about  the 
various  methods  and  operations  chiefiy  comprising  the  work 
of  the  machinist;  and  while  such  instructions  are  always 
necessarily  more  or  less  elementary  in  character,  and  intended 
primarily  for  the  apprentice,  they  are  invariably  interesting 
and  valuable  to  the  more  advanced  workman.  We  select,  as 
examples,  those  operations  which  are  general  in  character 
and  best  serve  to  teach  the  methods  employed  in  actual  prac- 
tice, and  the  underlying  principles  of  machine  shop  work;  and 
in  following  this  policy  the  information  is  of  the  greatest  value 
to  the  largest  number. 

In  Fig.  1  is  shown  a  drawin.g  cf  a  milling  machine  fixture 
casting  which  is  to  be  machined  as  indicated  by  the  finish 
marks  f.  In  this  article  we  shall  only  discuss  the  planing 
operations,  the  boring  and  milling  work  being  reserved  for  the 
next  installment.  In  the  Shop  Operation  Supplement  accompany- 
ing this  issue  we  have  given  condensed  instructions  for  perform- 
ing the  planing  operations,  together  with  diagrams  showing 
how  the  work  is  set  up  on  the  machine.  Before  setting  this 
casting  up  on  the  table  of  the  machine,  it  is  first  necessary 
to  determine  which  of  these  surfaces  shall  be  machined  first. 
In  general,  when  there  are  several  surfaces  on  a  piece  of  work 
to  be  machined,  the  shape  of  the  work,  and  the  relation  of 
the  finished  surfaces  to  each  other,  must  be  considered  in 
determining  which  part  of  the  work  is  to  be  machined  first. 
The  fixture  casting  which  we  have  selected  as  an  example  of 
•  With  Shop  Opeintlou  Sboet  Supplemeut. 
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planing,  boring,  and  milling  work,  is  to  have  the  bearing 
planed,  which  includes  facing  the  top,  planing  the  pillow- 
block  cap  fitting  and  facing  the  ends;  the  base  with  its  tongue- 
piece,  which  is  to  be  at  right  angles  to  the  pillow-block  cap 
fitting,  planed;  the  top  surface  of  the  arm  H  planed;  a  T-slot 
milled  in  it,  and  the  bearing  bored.  The  T-slot  C  is  to  be 
parallel  with  the  tongue-piece  B.  and  the  finished  surface  of 
the  arm  parallel  with  the  base.  Either  the  bearing  or  the  base 
might  be  planed  first  in  this  case,  but  it  is  preferable  to  begin 
with  the  bearing,  as'  the  casting  can  be  supported  better  on 
the  rough  base  than  on  the  unplaned  bearing  end.  The  first 
illustration  on  the  Shop  Operation  Supplement  shows  the  work 
set  up  for  the  first  planing  operation.  Small  parallel  pieces 
were  inserted  beneath  each  corner  of  the  base,  as  shown,  in 
order  to  get  a  better  bearing  by  preventing  the  casting  from 
bearing  on  any  high  spot.  If  the  base  of  the  casting,  because 
of  its  roughness,  does  not  rest  on  all  four  parallels,  liners  of 
brass  or  tin  should  be  inserted.  In  order  that  the  base  be  of 
uniform  thickness,  its  top  surface  should  be  set  parallel  with 
the  table  by  using  a  surface  gage.  As  the  first  planing  op- 
eration consists  of  facing  the  top  of  the  bearing  and  planing 
the  fitting  G  for  the  pillow-block  cap,  and  as  this  bearing  is 
to  be  at  right  angles  to  the  long  side  of  the  base  and  the  T- 
slot  C  in  the  arm  H.  it  will  be  necessary  to  set  the  casting 
with    reference  to  these  points.     Inasmuch   as  the  arm   H  's 
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Fig.  1. 


^achinery,X.Y. 
Elevations  and  Plan  of  Milling  Machine  Fixture  Casting. 


considerably  above  the  base,  a  straight-edge  A  is  first  set  at 
right  angles  to  the  side  of  the  table,  as  shown  in  the  Supple- 
ment, and  clamped  in  position.  When  the  base  is  set  parallel 
with  the  straight-edge,  the  cored  slot  in  the  arm  may  be 
tested  by  placing  a  square  against  the  straight-edge  and  meas- 
uring from  the  blade  of  the  square  to  the  T-slot  C  at  two 
points  as  far  apart  as  possible.  If  the  T-slot  is  not  parallel, 
the  casting  should  be  shifted  slightly  so  that  both  T-slot  and 
base  are  as  near  parallel  with  the  straight-edge  as  possible. 
The  tongue-piece  B.  which  is  to  be  at  right  angles  to  the 
bearing,  should  also  be  approximately  parallel  with  the 
straight-edge,  so  that  when  the  casting  is  turned  over  and 
the  base  planed,  the  tongue-piece  will  true  up.  It  is  well  to 
remember  that  in  setting  up  any  piece  of  work  having  a  num- 
ber of  surfaces  to  be  machined,  that  it  should  be  so  set  that 
all  surfaces  can  be  finished  in  their  proper  relation  to  one 
another.  After,  the  casting  is  set  it  should  be  clamped  firmly 
to  the  table,  and  set-screw  plugs  or  other  suitable  stops  set 
against  it  to  prevent  it  from  shifting  when  taking  a  cut.  When 
planing  the  top  surface  F  of  the  casting,  the  amount  of  metal 
to  be  removed  will  depend  upon  the  distance  between  this  sur- 
face and  the  base,  and  the  required  thickness  of  the  base. 

By  locating  the  center  c  of  the  boss  and  the  arcs  d,  and  then 
working  to  these  lines  when  planing  the  cap  fitting,  the  fit- 
ting is  made  central  with  the  boss.  Obviously,  the  projection 
on  the  cap  should  also  be  planed  central  with  its  boss,  so 
that  when  the  cap  is  bolted  in  place  the  bosses  and  lugs  on 
both  castings  will  match  each  other. 

When  planing  the  base,  the  casting  is  inverted,  as  shown  in 
Operation  Sheet  No.  62.  As  the  tongue-piece  B  and  the  cap 
fitting  are  to  be  at  right  angles  to  each  other,  set  the  cap 
fitting  at  right  angles  to  the  side  of  the  planer  table  by  using 
a  square  as  shown.     As   it   Is   somewhat   difficult   to   see   the 


square  blade  when  it  is  against  the  fitting,  a  piece  of  paper 
inserted  between  the  square  blade  and  fitting  at  each  end  of 
the  fitting  w-ill  aid  in  determining  when  the  work  is  correctly 
set,  as  then  both  paper  strips  will  be  pinched  by  the  square 
blade.  When  planing  the  base,  roughing  and  finishing  tools, 
similar  to  those  shown  at  A  and  B,  Fig,  2,  may  be  used.  The 
importance  of  removing  the  right  amount  of  metal  when  plan- 
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Fig.  2. 


Roughing,  Finishing,  and  Right-  and  Left-hand  Tools 
for  Vertical  Cuts. 


ing  the  top  of  the  bearing,  will  now  be  understood;  if  too 
much  metal  be  removed,  the  casting  will  not  finish  to  the 
dimension  H,  while  if  too  little  be  removed,  the  flange  of  the 
base  will  be  made  too  thin  when  the  casting  is  machined 
to  this  dimension. 

Before  planing  the  ends  of  the  bearing,  the  drilling  and  tap- 
ping for  the  cap  bolts  should  be  done,  and  the  cap  bolted  in 
place.  The  casting  is  then  set  up  on  the  planer  table,  as 
shown  in  Operation  Sheet  No.  63,  with  the  tongue-piece  B 
against  one  side  of  a  T-slot.  In  this  way  the  casting  is  set 
so  that  the  finished  ends  of  the  bearing  will  be  parallel  with 
the  tongue-piece.  Before  taking  a  vertical  cut  on  a  planer,  the 
nuts  D  (Fig.  3)  should  be  loosened,  and  the  top  of  the  apron 
E  swung  away  from  the  plane  of  the  surface  to  be  planed,  so 
that  when  the  tool  rises  en  the  return  stroke,  instead  of  rub- 
bing against  the  surface  of  the  work,  it  will  swing  away  from 
it  or  in  a  plane  indicated  by  the  line  F — G.  Of  course,  when 
planing  the  opposite  end  of  the  bearing,  the  apron  must  be 
swung  in  the  opposite  direction.  Right  and  left  round-nose 
tools  for  facing  the  ends  of  the  bearing  are  shown  at  C.  Fig.  3. 
When  clamping  the  tools  in  place  for  these  vertical  cuts,  they 
should  be  set  so  that  a  continuous  cut  can  be  taken  over  the 
entire  surface  to  be  planed. 

■^Tien  it  is  desired  to  plane  surfaces  at  an  angle  to  a  line 
perpendicular  to  the  platen,  the  bolts  H  are  loosened,  and  the 
planer  head  ./.  w'hich  is  mounted  on  a  swiveling  base  K,  is  set 


Fig.  3.    The  Planer  Tool-block  set  for  Taking  Vertical  Cuts. 

to  the  required  angle  by  the  graduations  provided.  In  this 
case,  as  the  ends  of  the  bearing  are  to  be  at  right  angles  to  the 
base,  the  head  is  set  to  the  zero  mark.  If  the  planer  has  been 
in  use  for  a  considerable  time  the  zero  mark  may  not  be  abso- 
lutely correct,  and  it  is  advisable  to  test  the  accuracy  of  the 
work  by  the  use  of  a  square. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


TWO-JAWED  LATHE  CHUCKS. 

The  accoinpaiiyiiiK  oiiKiaviiiss  illiistnite  the  best  two-Jawed 
chuck  for  general  use  that  the  writer  has  ever  seen.  It  has 
been  made  by  the  Mueller  Mfg.,  Co.  Decatur,  111.,  exclusively 
for  this  company's  own  use.  The  chuck  was  designed  by  Ed- 
ward MarolUe  and  patented  as  long  ago  as  January,  1SS9,  but 
as  the  original  patent  has  now  run  out,  and  as  the  Mueller 
Mfg.  Co.  does  not  make  these  chucks  for  the  market  but 
stmiily  for  shop  use,  a  description  of  them  and  tlie  man- 
ner in  which  they  are  made,  may  be  of  interest  and  value 
to  the  readers  of  Machinery.     About  fifty  of  these  chucks 


Figr.  1.    Details  of  the  Two-jawed  Lathe  Chuck. 

are  in  use  in  the  factory  mentioned.  Ten  are  used  in  the 
tool-room  and  about  forty  in  the  brass  working  shop.  As  a 
tool-room  chuck,  this  design  is  unsurpassed  for  many  jobs 
which  formerly  were  done  on  the  face-plate  or  on  an  angle 
plate.  This  is  especially  true  in  the  case  of  core  box  work, 
where  small  metal  core  boxes  are  made  for  brass  valve  cores. 
Some  of  these  chucks,  which  have  been  continually  in  use 
for  seven  years,  were  recently  overhauled,  and  showed  very 
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Fig.  2.    Rough  Castings  used  in  malting  the  Two-jawed  Chuck. 

little  indication  of  the  rough  usage  to  which  they  had  been 
subjected.  The  details  of  the  chuciis  taken  apart  are  shown 
in  Fig.  1,  in  which  A  represents  the  chuck  screw,  threaded 
right-  and  left-hand,  as  usual.  At  B  is  shown  an  end  view 
of  the  chuck,  with  the  end-plate  removed  and  one  jaw -in  place. 
The  part  shown  at  C  is  a  front  view  of  the  chuck  body  with 
everything  removed,  excepting  one  end-plate,  the  other  end- 
plate  being  shown  at  D.     A  side  view  of  the  chuck  jaws  is 


shown   small    metal    plates   used    to   protect   the   chuck   screw 
from  chips  and  dirt. 

In  Fig.  2  Is  shown  a  group  of  the  rough  castings  used  for 
making  these  chucks.  The  castings  shown  at  A  and  D  are 
for   rcguhir   jaws  of  different   sizes    while  those  shown   at  B 
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Fig.  3,    Section  and  Side  Elevfttlon  of  the  Chuck. 

shown  at  E.  and  a  front  view  is  shown  at  F.  It  will  lie  noted 
that  these  two  jaws  are  grooved  on  their  faces  differently 
from  the  one  shown  at  B.  This  is  done  In  order  to  permit 
the  holding  of  special  false  jaws,  but  most  of  the  chuck  jaws 
are  grooved  lengthwise  of  the  jaw  face.     Finally,  at  O  are 


Fig.  4.     View?  of  Chuck  with  Jaws  opened  to  Maximum  Capacity. 

and  C  are  for  special  chucks.  The  casting  for  th-,  chuck  body 
itself  is  shown  at  E.  The  engraving  Fig.  3  shows  a  section 
and  a  side  elevation  of  th,e  chuck.  The  section  is  taken  at 
such  a  place  as  to  illustrate  the  way  in  which  the  chuck  is 
oiled,  and  the  manner  in  which  the  jaws  are  set  into  the 
body  and  held.     A  plate  H  is  screwed  to  the  bottom  of  the 
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Fig.  5.    View  of  Chuck  with  Jaws  closed. 

jaw,  and  fits  into  slots  in  the  chuck  body  as  shown.  In 
regard  to  the  oiling  arrangement,  oil  grooves  leading  down 
the  sides  of  the  jaw  are  shown  at  K,  while  oil  holes  running 
in  to  the  chuck  screw  nut  are  shown  at  L.  At  M  are  shown 
small  screws  for  plugging  up  the  oil  holes.  In  the  side  eleva- 
tion, part  of  the  chuck  is  shown  in  section,  to  show  the  oiling 
arrangement.  The  half-tone  Fig.  4  shows  the  chuck  with  the 
jaws   open    to   their   maximum    capacity,   and    illustrates    the 
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Fig.  6.    Several  Forms  of  Cast  False  Jaws  used  with  the  Chuck. 

way  in  which  the  plates  shown  at  (?  in  Fig.  1  slide  in  and 
out  and  thus  keep  the  chuck  screw  covered,  excluding  chips 
in  a  most  effective  manner.  The  plate  A  is  stationary,  and, 
is  held  in  place  by  screws.  The  plates  B  are  made  to  slide 
in  small  grooves  cut  in  the  sides  of  the  chuck  body,  and  tele- 
scope in  and  out  with  the  movement  of  the  jaws  by  means 
of  small  pins  working  in  the  slots.  The  circular  spot  in  the 
middle  of  plate  A  is  an  "accident."  The  parts  C  are  pro- 
jections of  the  jaws.  In  Fig.  5  the  jaws  are  shown  closed, 
and  It  Is  seen  how  the  sliding  plates  at  the  back  of  the  jaws 
are  working,  covering  up  the  chuck  screw  in  the  same  man- 
ner as  the  sliding  plates  in  the  front  of  the  jaws. 

As  will  be  readily  seoii,  these  chucks  are  all  intended  to  be 
used  with  false  jaws,  and  an  inspection  of  the  construction 
will  show  how  simple  the  chuck  is,  and  how  easy  it  is  to 
take  up  the  wear,  on  account  of  the  beveled  slot  in  tlii^  body. 
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and  how  rigid  the  long  bearing  of  the  jaws  permits  them  to 
be.  The  location  of  the  oil  holes  and  grooves  keep  the  work- 
ing parts  thoroughly  oiled,  being  so  placed  that  it  is  only 
necessary  to  take  out  the  plug  set-screws  and  inject  some  oil, 
the  centrifugal  force  taking  care  of  the  rest.  In  the  tool- 
room, flat  false  jaws  are  usually  employed,  but  in  the,  factory 


Fig.  7.     Steel  Bars  from  Tphich  Pieces  are  cut  for  makini?  False  Jr-ws. 

special  shapes  are  made  for  holding  the  different  forms  and 
sizes  of  valves  being  machined.  The  false  jaws  are  made  to 
fit  the  groove  In  the  chuck  jaws^  and  are  held  by  a  strong 
screw,  and  are  interchangeable  for  any  chuck  of  a  given  size. 
In  Fig.  6  are  shown  groups  of  castings  for  several  forms  of 
false  jaws,  but  most  of  the  false  jaws  are  made  from  machine 
steel  bars   and  case-hardened.     The  bars  are  planed  in  long 


Fig.  8. 


Partly  Finished  False  Jaws  which  were  cut  from  the 
Pieces  shoTvn  in  Fig.  7. 


sections,  as  shown  in  Fig.  7,  and  the  pieces  are  cut  off  when 
needed  and  machined  to  whatever  shape  is  required.  In  Fig. 
S  some  of  these  false  jaws  made  from  machine  steel,  and 
partly  finished,  are  shown. 

Special  angle  plate  clamps,  which  are  used  to  hold  the 
chuck  jaws  when  performing  the  various  operations  through 
which  they  pass  on  the  Bhaper,  are  shown  in  Fig.  9.     These 


Fig.  9. 


Special  Angle  Plate  Clamps  used  for  Holding  the  Chuck  Ja-ws 
when  machining  them. 


appliances  are  also  used  on  the  lathe,  face-plate,  to  hold  the 
jaw  while  the  thread  is  being  cut  for  the  chuck  screw. 
Finally,  in  Fig.  10  is  shown  a  square  block  screwed  onto  the 
lathe  spindle,  and  the  chuck  jaws  screwed  up  to  it.  After 
the   chuck   jaws  and   all   working   parts  have   been   carefully 


scraped  and  fitted  into  place,  the  assembled  chuck  is  clampedi 
by  means  of  its  jaws  onto  this  block,  and  the  threads  in  the 
body  cut  and  the  boss  finished.  These  angle  plates  and  the 
block  mentioned  are  the  only  jigs  or  special  tools  used  for 
making  these  chucks.  Ethax  Vi.vll. 

Decatur,  111. 


TO  MAKE  ACCURATE  ARBORS. 

An  arbor,  to  be  an  efficient  tool,  should  have  a  true  cylin- 
drical surface,  and  have  center  holes  that  are  exactly  coinci- 
dent with  the  axis,  round,  true  as  to  angle,  and  perfectly 
smooth.  The  most  important  of  these  requirements  is  the  cen- 
ter hole,  as  it  is  easily  deranged.  An  arbor  can  be  very  easily 
ruined  in  a  few  seconds  by  letting  one  of  the  center  holes  get 
dry  and  roughen.     The  shape  or  design  of  a  center  hole  is  a 


Fig.  lO.     The  "Way  in  which  the  Clnick  is  titld  when  cutting  llie 
Thread  and  tinishing  the  Boss. 

factor  that  must  not  be  looked  upon  as  unimportant,  though 
it  is  largely  a  matter  of  choice.  The  center  shown  in  Fig.  1 
is  reamed  to  standard  angle  and  the  corner  is  rounded  ojf  at 
the  mouth,  while  the  center  illustrated  in  Fig.  2  is  reamed  to 
standard  angle  and  the  end  of  the  arbor  counterbored.  The 
advantages  claimed  for  the  latter  are,  protection  of  the  center 
hole,  and  that  it  will  stand  considerable  driving  without 
spoiling  the  center  hole,  but  then,  driving  Is  rather  a  bar- 
baric practice.  If  by  chance  the  arbor  shown  in  Fig.  2  should 
get  caught  by  the  lathe  center  near  the  center  hole,  the  point 
of  the  center  is  liable  to  raise  a  small  burr,  or  chip  out  a 
small  piece  at  the  edge  of  the  center  hole.  With  the  center 
shown  in  Fig.  1.  this  is  prevented  by  the  center  striking  the 
curved  edge  of  the  hole,  and  sliding  into  place.  If  the  point 
strikes  back  of  the  curve  it  will  be  too  far  from  the  center 
hole  to  do  any  damage. 

When  making  arbors  the  stock  is  cut  first  to  length,  and 
then  carefully  centered  so  that  there  will  be  a  uniform 
amount  of  stock  removed  from  all  sides  of  the  piece.  This 
is  important  because  of  the  difference  of  density  caused  by 
the  rolling  operations.  After  taking  a  roughing  cut  over  the 
pieces,  it  is  advisable  to  pack  anneal  them.  This  is  to- 
give  any  internal  strains  which  were  caused  by  the  stock 
being  straightened  cold  after  being  rolled,  a  chance  to  adjust 
themselves.  After  annealing  they  may  be  turned  down,  leav- 
ing the  part  A  (Fig.  1)  large  enough  to  allow  for  grinding. 
This  allowance  will  depend  upon  the  length  and  size  of  the 
arbor.  The  possible  spring  of  the  stock  in  hardening  must 
also  be  considered.  The  part  B.  with  the  curved  edge  C.  may 
be  turned  to  size  and  polished.  Hold  one  end  of  the  arbor  in 
a  true  universal  chuck,  and  run  the  other  end  in  a  steady 
rest.  The  curved  edge  of  the  center  hole  is  now  finished  with 
a  hand  graver,  and  the  end  polished.  The  arbor  is  now  ready 
for  milling  the  flat  places  on  the  part  B  upon  which  the  lathe 
dog  is  to  be  clamped.  Procure  a  drill  the  size  of  the  teat  of 
the  center  drill  used,  and  drill  the  center  hole  to  the  depth 
of  about  V2  inch.  This  is  to  make  a  reservoir  for  the  storage 
of  oil  to  lubricate  the  center  when  in  use. 

We  are  now  ready  to  ream  the  center  holes.  This  is  a  very 
important  operation,  and  one  that  cannot  be  rushed,  for  muchi 
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depends  upon  this  pint  of  tlie  wdiU.  We  will  need  a  GOdegree 
center  reamer,  one  having  several  llutes  preferred.  These 
flutes  should  be  honed  so  that  they  have  smooth,  keen  edges. 
Grip  the  center  reamer  In  a  chuck  so  that  it  runs  absolutely 
true  and  block  the  lathe  spindle.  Now  flood  one  center  hole 
of  the  arbor  with  lard  oil,  and  support  the  other  end  on  the 
tail  center  which  has  been  carefully  lined  u|)  with  the  live 
spindle.     Ream   out    the    center   hole   by    slowly    turning    the 


A 

B 

i 

Fig.1  Fig.2  .v<ic7i;iiri-i/,.Y.y. 

Figs.  1  and  2.    Common  Forma  of  Arbor  Center  Holes. 

arbor  by  hand  and  tightening  up  on  the  tail  center  enough  to 
make  the  reamer  cut.  Right  here  is  the  place  to  go  slow. 
Take  very  light  cuts  at  a  slow  speed  and  use  plenty  of  oil. 
Ream  sufficiently  to  clean  up  the  center  hole  from  the  center 
to  the  edge  of  the  curved  mouth.  After  carefully  reaniiug 
all  the  arbors,  inspect  them  to  see  that  the  burrs  caused  by 
the  milling  have  all  been  removed,  and  that  all  the  other 
operations  have  been  done  properly.  The  arbors  are  now 
ready  to  be  hardened.  If  the  hardening  is  done  with  care, 
the  majority  of  them  will  be  fairly  straight.  Large  arbors 
may  be  left  hard,  but  arbors  below  %  inch  should  be  drawn, 
so  that  they  will  not  be  so  liable  to  break. 
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Fig.  3.    Lap  used  for  Polishing  Arbor  Center  Holes. 

The  first  operation  after  hardening  is  to  pickle  oft  the  scale, 
after  which  the  center  holes  are  lapped.  An  accurate  center 
hole  is  the  most  important  part  of  an  arbor,  and  to  get  this. 
it  must  be  carefully  finished.  Brass  laps  seem  to  work  very 
well,  and  as  the  lap  has  to  be  of  correct  shape  to  get  a  true 
hole,  it  is  advisable  to  make  up  a  quantity  of  them,  so  that 
the  temptation  to  continue  using  a  lap  which  is  worn  out  of 
shape  will  be  removed.  The  lap  should  be  gripped  in  a  small 
chuck  or  holder,  and  run  at  a  very  high  speed.  A  speed  lathe 
with  a  lever  feed  is  excellent.  If  the  lathe  is  not  provided 
with  a  lever  feed,  remove  the  tail-stock  cap  so  that  the  spindle 
can  be  moved  in  and  out  very  easily  by  taking  hold  of  the  tail- 
stock  screw.  For  the  rough  lapping  use  coarse  emery.  Drop 
a  little  coal  oil  in  the  center  hole,  and  then  sprinkle  in  a 
small  amount  of  the  emery.  Support  the  other  end  of  the 
arbor  on  a  center  in  the-  tail-spindle  and  gently  feed  the  arbor 
onto  the  revolving  lap,  removing  it  as  soon  as  it  touches  the 
lap.  Repeat  the  operation,  and  keep  turning  the  arbor  to 
neutralize  any  error  that  may  exist  in  the  alignment  of  the 
machine.  It  is  important  to  do  the  lapping  by  instantaneous 
contacts  with  the  lap  to  prevent  the  emery  getting  caught  and 
ringing  the  center  hole.  It  is  much  easier  to  keep  the  hole 
smooth,  than  to  smooth  It  up  after  it  is  scored.  Lap  just 
enough  to  correct  any  distortion  that  may  have  been  caused 
by  the  hardening.  After  rough  lapping,  change  the  lap,  and 
with  a  finer  grade  of  emery,  re-lap  the  center  holes  to  get 
them  smoother,  and  to  correct  any  errors  that  may  have 
occurred  in  the  roughing  out. 

To  get  the  required  polish,  we  will  proceed  as  follows: 
Make  a  small  brass  cup  A  (Fig.  3)  with  a  flexible  steel  shaft 
B  about  4  inches  long  and  3/32  inch  in  diameter.  With  seal- 
ing wax,  embed  a  small  piece  of  oilstone  C  in  the  cup.  Then 
rig  up  a  small  rest  with  a  short  bearing  at  D,  about  V-;  inch 
back  of  the  cup.  The  oilstone  can  be  trued  up  with  a  diamond 
or  piece  of  emery  wheel,  to  the  correct  60-degree  angle.  The 
object  of  the  flexible  shaft  is  to  neutralize  any  chatter  that 
niny  lie  caiiKed  by  entering  the  l;iii   in   the  center  hole.     This 


challer,  if  not  provided  lor,  will  cause  the  point  of  tlie  oil- 
stone to  chip  off.  The  rest  Is  to  keep  the  lap  revolving  in 
one  plane.  If  this  is  not  done,  the  lap  revolving  at  a  high 
speed  Is  liable  to  go  down  through  the  shop  if  It  by  chance 
gets  a  little  off  center.  Clean  oul  all  the  center  holes  with 
gasoline  to  remove  all  emery,  and  insert  Ihe  lap,  using  plenty 
of  hird  oil.  Bear  lightly  on  the  laii  to  jircvent  it  from  getting 
dry  and  sticking,  which  would  cause  the  point  to  break  off. 
The  oil  stone  will  require  truing  up  for  every  fifteen  or 
twenty  holes  lapped,  but  considering  the  quality  of  work  done, 
and  the  rapidity.  It  is  a  refinement  well  worth  while.  The 
lapping  done,  carefully  test  all  the  holes  with  a  standard 
GO-degree  plug,  and  mark  all  that  will  need  to  be  lapped  again 
to  correct  errors. 

The  last  operation  is  to  grind  the  cylindrical  part.  Because 
of  the  strains  caused  by  the  hardening,  it  Is  advisable  to  let 
the  arbors  season  between  the  roughing  and  the  finishing  cuts. 
It  will  be  found  in  some  cases  that  they  change  shape  after 
the  roughing  cut  Is  taken.  The  arbor,  if  tapered,  should  have 
the  number  on  the  large  end,  and  the  amount  of  taper  is  gov- 
erned by  the  length  and  the  use  to  which  it  is  to  be  put. 

Lafayette,  Ind.  foster  Hillix. 


APPARATUS  FOR  MEASURING  THE  SLIP 
OP  BELTS. 

Belts  slip  under  load  a  great  deal  more  than  is  ordinarily 
supposed,  and,  for  this  reason,  they  are  worn  out  much  faster 
than  is  necessary,  and  at  the  same  time  the  slip  effects  a 
great  loss  of  driving  power,  so  that  a  device  which,  under  all 
circumstances,  shows  the  amount  of  loss  through  slip  is  of 
interest  not  only  from  a  theoretical  point  of  view,  but  also  for 
its  practical  value.  A  simple  and  handy  device  for  measuring 
belt  slip  is  shown  in  the  accompanying  engraving.  The  device 
is  held  by  the  handle  K.  and  applied  in  such  a  manner  to  the 
pulley  on  which  the  belt  slip  is  to  be  measured  that  one  of  the 
two  friction  wheels  A  and  B  rests  on  the  belt,  while  the  other 
presses  against  the  face  of  the  pulley  which  projects  outside 
of  the  width  of  the  belt.  The  motion  of  wheels  A  and  B  is 
transmitted  to  the  worm-wheels  E  and  F  by  means  of  the 
worms  C  and  Z>.  of  which  one  is  right-  and  the  other  left- 
handed.  From  the  worm-wheels  E  and  F  the  motion  Is  finally 
transmitted  to  the  friction  wheels  G  and  H. 

The  hub  of  the  wheel  G  is  threaded  on  the  inside  so  as  to 
act  as  a  nut  on  the  threaded  spindle  .V,  which  carries  the 
other   friction   wheel   H.     When  the  belt  is  not  slipping    the 


J/acAmertf,iY.r. 
Apparatus  for  Measuring  the  Slip  of  Belts  ;  the  Percentage  of 
Slip  can  be  read  directly. 

wheels  G  and  H  will  run  with  the  same  speed,  and  will  keep 
,llie  same  relative  distance  toward  each  other,  but  if  the  belt 
and  the  pulley  investigated  have  different  siieeds,  the  spindle 
-Y  will  move  outward  toward  the  center  of  F  in  its  nut  O. 
until  the  friction  wheel  //  will  have  moved  so  far  inward  in  a 
radial  direction  on  worm-gear  F  that  its  number  of  revolu- 
tions again  equal  those  of  G.  The  bracket  L  in  which  the 
shaft  iV  has  its  bearing  is  provided  with  an  opening  in  which 
a  piece  of  glass  is  inserted.  On  this  piece  of  glass  a  scale 
is  provided,  and  the  spindle  W  has  a  line  cut  at  one  place  on 
its  circimil'erence,  so  that  when  Ihe  spindle  moves  In  an 
in\vni-<l   (liiection   the   percenta.ge  of  the  loss   (lirough   slipping 
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can  be  directly  read  off  on  the  scale.  The  body  L  is  connected 
with  a  lever  J,  which  is  mounted  on  a  stud  in  the  frame  of 
the  device,  so  that  by  pulling  the  lever  towards  the  handle 
K,  the  friction  wheels  G  and  H  may  be  disconnected  from 
contact  with  the  worm-wheels  E  and  F  at  any  time. 

The  appliance  may  be  used  for  belts  moving  in  either  direc- 
tion, and  will  show  the  correct  result  on  the  driven  as  well 
as  the  driving  pulley,  provided  the  device  is  applied  cor- 
rectly. It  is,  of  course,  necessary  to  always  place  the  friction 
disk  B  against  the  part  which  is  expected  to  run  fastest,  that 
is,  in  the  case  of  driven  pulleys  against  the  belt,  and  in  the 
case  of  driving  pulleys,  against  the  pulley.  When  correctly 
applied,  the  friction  roller  H  and  the  spindle  'N  on  which  it  is 
mounted  will,  in  the  case  of  slip,  move  towards  the  center  of 
F.  If  this  is  not  the  case,  then  the  apparatus  is  not  applied 
correctly,  and  should  be  turned  around  so  that  the  proper 
friction  disk  works  against  the  belt.  The  apparatus  will  also 
sometimes  have  to  be  put  on  the  one  side  and  sometimes  on 
the  other  side  of  the  pulley  for  which  the  belt  slip  is  measured, 
in  order  that  the  scale  on  which  the  percentage  of  slip  is  read 
off  may  always  be  turned  toward  the  opei'ator  of  the  device. 

Pilsen.  Austria-Hungary.  Moritz  Kroll. 

[The  ingenious  device  shown  and  described  above  was 
designed  by  Prof.  Kroll  himself.  His  short  and  concise  de- 
scription hardly  gives  full  justice  to  the  ingenuity  of  this 
Interesting  device,  but  our  readers  will,  no  doubt,  appreciate 
the  simplicity  of  the  mechanism  by  means  of  which  the  object 
sought  is  attained. — Editor.] 


DIRECT  FRACTIONAL-READING  MICROMETER. 

The  direct  fractional-reading  micrometer,  herein  illustrated, 
is  the  result  of  talks  with  many  mechanics  in  which  all 
agreed  that  such  a  feature  added  to  a  micrometer  would,  by 
making  it  directly  a  fractional  and  decimal  gage,  more  than 
double    its   practical   value.     Wliile    approximate   readings   in 


Fig.  1.     Direct  Fractional-reading  Micrometer. 

64ths,  etc.,  may  be  obtained  by  the  graduations  on  the  hub  B 
(Fig.  1)  as  on  an  ordinary  inch  scale,  the  exact  readings  of 
64ths,  etc.,  may  be  obtained  only  by  reference  to  graduations 
on  the  movable  thimble  A.  There  are  but  eight  places  on  A 
which  coincide  with  the  long  graduation  line  on  B  when  any 
64th,  32d,  ICth,  or  8th,  is  being  measured,  and  each  of  these 
eight  places  is  marked  with  a  line,  and  the  64th,  32d,  16th,  or 
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Fig.  2.    Graduations  on  the  Fractional-reading  Micrometer. 

Sth  for  which  that  line  should  be  used  is  marked  thereon. 
See  a  and  6,  Fig.  2.  The  line  a  would  be  used  for  3/32,  7/32, 
11/32,  etc.,  and  the  line  6  for  1/64,  9/64,  17/64,  etc.  Now 
suppose  we  wish  to  accurately  measure  15/32  inch.  We  first 
roughly  read  it  off  the  inch  scale  on  sleeve  B  by  turning  out 
thimble  4.  Having  secui'ed  it  closely  by  drawing  edge  of  A 
over  that  graduation,  we  find  that  the  line  a  (Fig.  2)   on  the 


movable  thimble  very  nearly  or  exactly  coincides  with  the 
long  graduation  line  on  B.  When  these  lines  coincide,  we 
have  the  exact  measurement  of  15/32  inch  without  reference 
to  how  many  thousandths  may  be  contained  in  the  fraction. 
And  so  on  through  the  scale  any  fraction  may  be  found  in- 
stantly. There  is  no  mental  arithmetic,  use  of  tables,  or 
memory  work  in  using  the  tool.  The  new  graduations  are 
independent  of  the  old,  and  may  be  used  equally  well  with  or 
without  them. 

Tools  of  various  makes  and  sizes,  which  have  been  grad- 
uated,  and  are  being  graduated,  differ  from  this  in   two   re- 
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Fig-  3.    Another  Method  of  Graduating  for  Fractional  Reading. 

spects.  Instead  of  using  the  zero  line  on  A  as  a  base  line,  a 
point  is  taken  one-fifth  of  a  turn  around  A,  and  the  graduated 
scale  on  B  is  placed  to  correspond,  as  shown  in  Fig.  3;  also, 
instead  of  making  lines  o,  b,  etc.,  on  A  full  length,  they  are 
made  about  half  an  inch  long,  and  the  numerators  are  entirely 
omitted  and  the  denominators  placed  at  the  end  instead  of 
under  the  line.  To  the  ordinary  user  of  the  tool,  this  is  all 
that  is  necessary  for  a  perfectly  clear  reading  of  the  fractions. 

That  this  method  of  graduating  is  entirely  new  in  principle 
and  application,  is  proved  by  the  very  thorough  search  that 
was  made  in  the  patent  office  prior  to  the  application,  and 
further,  by  the  fact  that  a  broad  patent  has  been  allowed.  To 
anyone  having  learned  the  use  of  micrometers,  the  new  grad- 
uation appears,  after  one  or  two  trials,  perfectly  simple,  and 
they  do  away  with  all  confusion  as  formerly  experienced  in 
reading  fractions.  Charles  A.  Keixet. 

Spring  Lake,  Mich. 


THE  CONFIDENCES  OF  A  WORKMAN. 

In  the  November,  1907,  issue  of  MACiiiNERr  there  is  an 
article  on  The  Confidences  of  a  Manufacturer  which  brings 
to  my  mind  a  little  experience  I  had  once,  and  incidentally  I 
have  learned  that  there  is  more  than  one  kind  of  confidence. 
My  title,  which  I  received  through  promotion,  was  master 
mechanic.  The  place  employed  from  50  to  60  men,  and  some 
of  the  duties  I  performed  were  to  look  over  the  drawings  that 
were  made,  and,  as  we  did  not  employ  a  pattern-maker  steady, 
take  the  drawings  to  an  outside  pattern-maker,  and  some- 
times go  personally  and  get  the  patterns  and  examine  them. 
As  our  foundry  deliveries  were  not  regular,  I  sometimes  car- 
ried the  patterns  to  the  foundry.  (It  might  be  well  to  men- 
tion here  that  the  pattern-shop  was  about  three  miles  in  one 
direction,  and  the  I'oundry  about  4^^  miles  in  another  direc- 
tion, by  trolley.)  I  ordered  all  castings,  and,  as  our  patterns 
were  returned  each  time  they  were  used,  I  was  obliged  to  get 
out  the  patterns,  and  when  they  were  returned,  check  thera 
all  off,  assort  the  castings,  and  place  them  in  their  proper 
bins.  I  also  gave  out  the  work  to  the  men.  looked  after  it, 
and  often,  with  a  new  man,  personally  broke  him  in.  I  looked 
after  all  finished  stock,  and  if  a  man  was  off  a  machine  tool 
for  a  day,  I  was  welcome  to  make  use  of  it. 

There  was  a  constant  cry  from  the  management  for  better 
ways  of  doing  the  work,  but  if  even  a  simple  jig  was  sug- 
gested, it  was  stated  that  it  would  cost  too  much;  if  a  fixture 
for  some  machine  tool  was  suggested,  the  reply  was,  "Well, 
we  haven't  the  time  to  make  it,"  or  "We  cannot  spare  the 
machine  as  the  machine  has  all  it  can  do;"  so,  of  course,  the 
part  would  have  to  go  back  to  the  bench  and  be  finished  by 
hand.     But  even  at  that,  when  I  did  manage  to  make  some 
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devices  that  were  tried  and  liked,  I  would  hear  the  old  story 
repeated  again.  Then,  in  addition,  when  we  made  any  new 
Improvements  in  the  machines  wo  were  building,  of  which  I 
did  a  nurabor,  if  it  was  a  case  for  a  patent,  1  made  an  assign- 
ment without  any  reward  whatever.  I  also  looked  after  all 
shafting  and  belting,  motors,  etc.,  made  outside  repairs  to 
the  buildings,  looked  after  all  the  men's  time  cards,  saw 
that  they  kept  them  straight,  and  I  suppose  did  a  number  of 
other  things  that  I  do  not  recall  Just  now — but  I  was  supposed 
to  enjoy  the  confidence  of  the  management.  When  I  went 
away,  they  called  me  "superintendent."  but  I  didn't  know  it 
before.  Mabs. 


EXPANSION  BORING-BARS. 

There  still  seems  to  be  room  for  the  improvement  of  boring- 
bars.  There  are  shown  in  the  accompanying  engravings  two 
different  types  of  bars,  which  I  do  not  claim  to  be  past  im- 
proving upon,  but  nevertheless  they  have  proved  to  be  very 
satisfactory  in  many  respects.  About  ten  months  ago  I  made 
tlie  bar  shown  in  Fig.  1,  and  gave  it  to  the  foreman  of  the 
boring  mill  department  of  the  Colburn  Machine  Tool  Company, 


/— X       C     ^' 



/^^\\     ^ 

^•T 

1 — --fj. 

— --— --T 

v^^y    ^ 

^ 

—  1-^ .,__„ 

-j^-=.,>==  === 

[___^°.__. 

\3S-' 

R^ 

-^ 

E>- 


IZJL 


"A- 


-^ 


3Iachiui'rt/,X.r. 
Fig.  1.    Boring-bar  with  Acyustable  Cutters. 

by  whom  I  was  employed  at  the  time  as  head  tool-maker.  He 
was  very  much  pleased  with  It,  and  had  me  make  up  different 
sizes  of  cutters  at  once.  The  bar  is  still  in  good  working  order 
and  does  not  show  any  great  wear.  A  bar  of  somewhat  similar 
construction,  which  was  designed  by  one  of  the  men  under 
me,  is  shown  in  Fig.  2.  This  bar  Is  a  great  deal  cheaper  and 
easier  to  make  than  the  bar  shown  in  Fig.  1,  but  does  not 
prove  so  satisfactory  in  some  respects.  Referring  to  Fig.  1, 
bar  A  is  made  from  a  piece  of  machine  steel.  A  hole  for 
plunger  D  is  drilled  and  reamed,  the  hole  being  bottomed 
out  with  a  square-nosed  drill.  This  may  not  seem  practical, 
as  in  drilling  long  holes  the  drill   is  very  liable  to  run  off. 
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Fig.  2.     Bar  with  Cutter  Adjustment,  but  of  Simpler  Construction  than 
the  One  shown  in  Fig.  1. 

but  in  this  case  that  does  not  make  any  material  difference, 
as  plunger  D  is  all  fitted  in  place  before  the  cutters  B  are 
turned.  Binder  collar  C  is  screwed  firmly  against  the  cutters 
B,  and  the  bar  is  then  put  in  the  lathe  and  the  cutters  turned 
to  size  while  in  position  in  the  bar.  One  cutter  should  be 
marked,  so  that  each  cutter  can  be  placed  back  In  the  bar  in 
the  same  position,  making  it  impossible  for  them  to  be  out 
of  true,  regardless  of  the  location  of  the  plunger  hole.  Binder 
collar  C  is  made  from  machine  steel,  and  case-hardened. 
The  included  angle  of  plunger  D  at  IT  Is  60  degrees.  The 
maximum  adjustment  of  the  cutters  is  about  3/16  of  an  Inch. 
This  adjustment  is  accomplished  by  screwing  the  plug  E 
against  the  conical  surface  of  the  plunger  D,  which  forces 
the  plunger  against  the  cutters  B,  spreading  them  apart. 
Screw  F  is  merely  to  keep  the  plunger  from  dropping  out  of 
place.  In  case  screw  E  should  bo  backed  out  too  far.     Screw- 


driver slot  O  is  merely  put  in  to  aid  In  tlie  assembling  of 
plunger  V.  In  setting  cutters  B,  binder  collar  0  should  be 
tightened  slightly  by  means  of  a  spanner  wrench,  until  after 
the  cutters  have  been  set  to  the  proper  size.  One  of  the 
advantages  that  this  bar  has  over  the  bar  shown  In  Fig.  2,  Is 
that  the  adjustment  screw  E  is  always  out  of  the  way  of  the 
work  and  can  easily  be  adjusted  whether  cutters  be  In  the 
bore  or  out.  The  cutters  of  the  bar  shown  in  Fig.  2,  are  held 
in  the  same  manner  as  la  Fig.  1,  but  they  are  adjusted  by 
means  of  the  adjustment  screw  D,  which  is  screwed  In  or 
out  with  a  suitable  wrench.  One  bad  feature  in  connection 
witli  the  bar  shown  In  Fig.  2  Is  that  the  adjustment  screw 
D  sometimes  Jars  loose  and  works  out,  but  even  then  the 
binder  collar  C  holds  the  cutters  so  firmly  that  I  have  never 
known  them  to  move.  These  bars  have  both  been  In  use 
on  a  34-inch  Colburn  boring  mill  where  there  is  lots  of 
power  to  give  them  a  hard  test.  The  cutters  used  are  made 
of  high  speed  steel.  B.  M.  Welleb. 

Franklin,  Pa. 


MAKING  PISTON  RINGS. 

The  method  here  described  of  making  piston  rings  Is  used 
with  good  results  in  a  shop  building  first  class  gas  engines. 
A  common  ring  blank  having  three  lugs  on  one  end  Is  Jig 
drilled,  and  secured  with  three  cap-screws  to  a  turning  plate 
which  has  a  number  of  tapped  holes  for  the  different  size 
ring  blanks.  This  turning  plate  Is  clamped  to  the  chuck  face 
with  three  clamps,  and  after  the  blank  is  turned  outside,  the 
plate  Is  given  one-half  turn  on  a  chuck  bushing  the  plate  end 
of  which  Is  turned  1/32  Inch  eccentric  to  chuck  end.  A  stop- 
pin   hole   is  drilled  In   the 


plate,  which  is  used  when 
the  plate  Is  revolved  one- 
half  turn  after  turning 
blank.  The  blank  is  then 
in  position  for  boring.  The 
bushing  on  which  the 
plate  turns  is  a  driving  fit 
in  the  bore  of  the  chuck  of 
a  turret  lathe  (in  this  case 
a  "Gisholt"),  and  this 
bushing  is  bored  to  take  a 
stiff  cutter  bar.  Two  cut- 
ters are  used  in  boring,  one 
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Fig.  1.     Gang  Tool  for  Cutting  Off 
the  Rings. 


for  roughing,  and  the  other  for  finishing  the  bore  of  the  blank 
to  size.  The  bushing  and  chuck  are  marked  plainly  so  that 
the  bushing  will  always  be  driven  in  the  chuck  with  the 
eccentric  In  the  same  relation  with  the  stop  ])ln  hole  in  the 
turning  plate. 

A  gang  cut-off  tool  is  made,  as  shown  in  Fig.  1,  and  the 
rings  are  cut  off  1/32  inch  wide  to  allow  for  side  finish.  An 
expanding  arbor  (Fig.  2)  and  a  straddle  tool  (Fig.  3)  are 
used  in  facing  the  rings  to  size.  A  standard  snap  gage  is 
used  to  keep  the  rings  to  a  standard  width.  A  straddle  tool 
for  each  width  of  ring  should  be  made  so  that  readjusting  on 
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Fig.  2.    Expanding  Arbor  for  Holding  the  Rings  while  Facing  them. 

each  size  of  ring  will  not  be  necessary.  An  almost  incredible 
number  of  rings  can  be  faced  without  regrinding  when  high 
speed  steel  bits  are  used.  The  expanding  arbor  plate  A  Is 
secured  to  the  face-plate  of  an  engine  lathe  with  three  screws. 
The  expanding  sleeve  B  Is  held  loosely  to  hub  of  plate  by 
three  screws  C.  These  hold  the  expanding  sleeve  while 
drawing  out  the  taper  plug,  and  they  also  keep  the  bushing 
In  the  same  position  so  that  the  ring  to  l>e  faced  will  always 


r;30 


MACHINERY. 


May,  1908. 


be  central  with  the  straddle  tool.  The  sleeve  is  made  in  the 
usual  way,  one  side  being  milled  through  with  a  milling  saw, 
and  a  number  of  other  slots  being  milled  from  both  ends  to 
within  about  %  inch  of  the  opposite  ends.  Almost  any  size 
sleeve  can  be  made  for  this  plate  and  ai-bor. 


I        I 


Fig.  3.    Straddle  Tool  for  Facing  tiie  Rings. 

In  Fig.  4  Is  shown  the  fixture  used  in  milling  the  lap  joint. 
The  block  A  and  clamp  B  are  made  to  correspond  with  the 
outer  and  inner  curvatures  of  the  ring,  the  clamp  having  a 
flange  to  clamp  down  on  the  edge  of  the  ring.  The  other  end 
of  the  clamp  is  beveled  to  fit  the  block  C.   When  the  eccentric 
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Fig.  4.    Fixture  for  Holding  the  Rings  wlien  Milling  the  Lap  Joints. 

lever  D  is  forced  down,  the  clamp  will  hold  the  ring  down 
and  against  the  block  A.  The  position  of  the  ring  is  shown  in 
Fig.  4  by  the  dotted  lines.  A  coiled  spring  under  the  clamp 
B,  and  around  the  stud  E,  will  raise  the  clamp  so  that  the 
ring  can  be  removed  easily.     After  the  rings   are   milled   on 
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Fig.  5.     Fixture  for  Holding  the  Rings  when  Finishing  the  Outside. 

one  side  they  are  turned  over,  and-  the  milled  slot  is  set 
against  a  stop  pin  F  which  is  inserted  in  the  bottom  plate. 
This  stop  pin  sets  the  ring  so  that  the  cuts  are  taken  as 
indicated  at  G,  and  a  lap  joint  is  formed  when  the  rings  spring 
together.    A  number  of  blocks  and  clamps  can  be  made  to  use 


with  rings  of  different  sizes.  The  rings  are  now  ready  to  be 
finished  on  the  outside.  The  device  shown  in  Fig.  5  is  used 
in  connection  with  this  operation,  and  it  is  also  secured  to 
the  face-plate.  This  device  consists  of  a  sleeve  having  two 
parts,  A  and  B.  these  being  connected  with  a  hinged  joint. 
The  rings  are  placed  inside  this  sleeve,  and  it  is  clamped  to 
the  plate  C  by  the  thumb  screws  D.  The  rings  are  then 
clamped  to  the  plate  by  the  nut  E  and  plate  F.  The  hinged 
sleeve  is  removed  and  the  rings  are  turned  to  size. 

Y.    ZrEGLEB. 


TECHNICAL  EDUCATION  FOR  MACHINISTS. 

In  this  age  of  intellectual  progress,  one  cannot  help  won- 
dering at  the  comparative  backwardness  of  the  rank  and  file, 
engaged  in  mechanical  arts,  in  acquiring  technical  knowledge 
pertaining  to  their  vocations.  Although  technical  knowledge 
is  a  rather  broad  term,  it  is  generally  applied  to  such  knowl- 
edge as  involves  the  fundamental  and  derived  principles  of  any 
branch  of  industry,  and  upon  which  principles  the  evolution 
of  any  industry  must  be  based.  It  can  no  longer  be  argued 
that  the  general  lack  of  technical  knowledge  among  machin- 
ists is  due  to  absence  of  opportunity.  Every  large  industrial 
center  has  institutions  which  offer  every  facility  for  technical 
education:  and  such  facilities  are  in  almost  all  cases  available 
for  persons  for  the  mere  asking,  or  at  a  minimum  nominal 
cost. 

It  is  manifestly  impossible  for  every  machinist  to  have 
had  the  benefits  of  a  course  of  study  in  a  technical  school. 
Nearly  every  machinist  starts  to  learn  the  trade  at  the  aver- 
age age  of  sixteen  years.  The  knowledge  he  starts  out  with 
is  rarely  more  than  that  acquired  in  the  grammar  school. 
Indeed,  a  canvass  among  the  apprentices  of  any  large  plant 
would  very  likely  show  that  not  moi-e  than  one-half  have  even 
graduated  from  the  public  grammar  school  or  its  equivalent. 
It  is  only  in  rare  cases  that  a  young  machinist  is  found  who 
is  steadily  pursuing  a  systematic  course  of  technical  study. 
Investigation  will  generally  prove  that  those  who  do,  have  had 
the  early  advantage  of  better  education,  probably  a  few 
years  in  high  school,  which,  no  doubt,  has  given  them  the 
impulse  to  learn  more. 

In  Greater  New  York,  as  well  as  in  all  larger  cities,  the 
Board  of  Education  maintains  a  splendid  system  of  evening 
schools  of  all  grades.  Here  anyone  can  make  up  any  deficiency 
in  education  due  to  lack  of  early  opportunity.  Instruction  in 
these  schools  is  absolutely  free,  including  even  the  free  use  of 
text-books  and  supplies.  The  instructors  are  very  ofteil  men 
who  during  the  day  teach  in  the  best  engineering  and  trade 
schools,  and  also  men  who  hold  important  and  responsible 
positions  in  the  engineering  professions.  The  correspondence 
schools  also  offer  splendid  opportunities  for  acquiring  knowl- 
edge, although  the  scope  of  the  knowledge  they  impart  is 
necessarily  somewhat  limited  on  account  of  the  impossibility 
of  personal  association  between  instructor  and  pupil.  There 
are  also  the  free  public  libraries  w'hose  shelves  hold  the  best 
books  on  technical  science.  The  Pratt  Institute  free  library 
of  Brooklyn  has  a  splendid  science  reference  room  in  which 
are  kept  current  numbers  of  numerous  industrial  and  techni- 
cal periodicals,  as  well  as  complete  reference  libraries  of. 
every  science  and  industry.  This  department  could  easily 
accommodate  many  times  the  number  of  persons  who  now 
regularly  make  use  of  it.  It  seems  as  though  young  men 
were  needlessly  starving  in  the  midst  of  plenty.  Although  the 
democracy  of  education  has  been  made  practicable,  how  few 
there  are  who  have  thus  far  taken  advantage  of  it.  What 
valuable  suggestions  for  mechanical  improvement  might  come 
from  machinists  who  can  think  with  the  precision  acquired  by 
a  systematic  course  of  technical  training,  and  who  have  devel- 
oped the  capacity  for  keen  observation  during  their  daily 
work,  ilany  large  concerns  have  recognized  the  value  of 
such  training  in  their  employes  by  maintaining  regular 
schools,  in  which  every  apprentice  receives,  as  far  as  practi- 
cable, a  thorough  technical  training,  aside  from  his  regular 
rhop  instruction.  In  many  cases  these  apprentices  advance 
to  responsible  positions  in  these  concerns.  While  it  is  true 
that  the  technical  schools  are  graduating  large  numbers  of 
young    men    as    mechanical    and    electrical    engineers,    it    is 
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oriually  true  that  those  men  ai-e  more  or  less  lianilieiipped 
liy  a  laeU  of  thorough  shop  training.  The  ambitious  meelianlc 
need  not  therefore  fear  much  from  the  competition  of  college 
graduates  if  he  is  himself  well  equipped  in  technical  knowl- 
edge. Of  course,  one  cannot  expect  every  machinist  appren- 
tice to  become  an  expert  mechanical  or  electrical  engineer. 
There  are,  however,  many  men  engaged  in  the  trade  who,  it 
they  followed  their  natural  lient,  and  took  advantage  of  some 
of  the  many  educational  opportunities,  would  develop  into  men 
who  would  eventually  jilay  an  important  part  in  the  progress 
of  ttie  niacliiMO  industries.  F.  W.\i.si,i:i!iON. 

lirooklyn  Hills,  L.  I. 


SIMPLE  COST  SYSTEM  FOR  SMALL  SHOPS. 

A  great  number  of  small  shops,  especially  jobbing  shops, 
use  no  cost  system.  It  is  then,  very  often,  a  part  of  the  fore- 
man's task  to  keep  the  record  of  the  time  and  the  materials 
needed  to  carry  out  the  work.  This  may  be  easy  to  do  when 
many  of  the  same  kind  of  pieces  are  required,  but,  when 
thirty  men  are  working  on  several  jobs,  repair  jobs  for 
instance,  the  foreman's  task  may  prove  to  be  too  heavy.  It 
is  obvious  that  under  such  conditions  the  exact  cost  and 
profit  of  a  job  are  seldom  known.  The  writer  has  had  many 
occasions  to  note  the  big  differences  between  the  apparent 
and  the  real  costs,  and  these  differences  indicated  the  neces- 
sity of  a  cost  system  even  in  the  smallest  shop.  The  one 
here  illustrated  was  devised  tor,  and  has  been  for  several 
years  in  use  in,  a  jobbing  shop  employing  about  fifty  men. 

An  order.  Fig.  1.  is  sent  from  the  office  to  the  foreman  for 
every  job.     Full  details  of  the  work   to  be   done  are   given. 
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Fig.  1.     Order  for  Foreman,  griving  Details  of  the  Work  to  be  Done. 

indicating  numbers  of  drawings,  sketches  or  samples,  if 
there  are  any,  in  short,  everything  that  will  furnish  a  ready 
reference  in  the  future.  The  foreman  notes  in  a  special  book 
the  date  order  is  received  and  the  name  and  address  of  the 
customer.  When  the  work  is  ready,  he  notes  on  the  same 
line  In  his  book  the  date  of  delivery.  Every  day  the  new 
orders  are  recorded,  and  the  finished  cancelled.  Once  in  a 
month  the  whole  is  rewritten.  Patterns,  castings  or  special 
materials  are  ordered  by  the  office  according  to  the  foreman's 
directions. 

A  shop  order,  Fig.  2,  is  given  by  the  foreman  to  the  work- 
man for  every  piece  or  series  of  pieces  to  be  made  in  the 
shop.  All  material  wanted  Is  applied  for  in  the  store-room. 
The  storekeeper  notes  on  the  back  side  of  the  shop-card  the 
kind  and  quantities  of  the  materials  used.  When  the  work 
is  finished  the  workman  writes  down,  as  shown  in  Fig.  2, 
his  name,  shop  number,  and  the  time  devoted  to  the  work. 

The  shop  card.  Fig.  2,  was  issued  for  the  office  order.  Fig.  1, 
and  a  glance  at  both  will  show  nearly  everything  in  regard 
to  the  system.  '  As  will  be  seen,  the  work  was  first  handled 
by  the  turner  and  then  by  the  fitter.  Finally  a  boy  polished 
the  finished  sprayers,  and  delivered  the  work  and  the  card  to 
the  foreman,  who  saw  thus  at  a  glance  everything  concern- 
ing the  cost  of  the  job.  The  net  weight  of  material  is  marked 
upon  the  card  which  is  then  sent  with  the  office  order  to  the 
Office,  where  special  expenses  and  general  charges  are  added. 
Finally,  the  cost  and  the  date  of  delivery  nre  marked  niinn 
the  orders  and  they  are  filed. 


Soino  orders  require  nioie  than  one  shop  card;  for  instance, 
to  bore  a  22-lnch  cylinder  true,  put  new  spring  rings  in  the 
piston,  true  up  the  piston  rod,  and  jiut  new  bronze  bushing 
on  the  stuffing  box.  Four  shop  cards  are  then  made,  one  for 
every  part  of  the  job,  so  that  the  cost  of  every  detail  is  known. 
Nothing  in  the  shop  is  done  without  an  order,  and  not  an 
hour  is  spent  at  a  job  without  a  shop  card. 
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Fig.  2.    Workman's  Shop  Order  on  which  Data  are  Recorded  as  shown. 

The  management  of  the  shop  and  the  accountability  of  the 
business  becomes  much  easier  by  the  introduction  of  this  sys- 
tem, which  has  proved  to  be  quick,  simple  and  economical. 

Antwerp,  Belgium.  Chas.  Roels. 


BALL  GRINDING  FIXTURE. 

Once,  when  employed  by  a  firm  engaged  in  the  manufacture 
of  printing  presses,  an  occasion  arose  for  making  certain 
details,  having  a  ball  point  as  shown  in  Fig.  1  in  the  accom- 
panying engraving.  These  balls  had  formerly  been  turned  and 
then  lapped  with  emery,  but  it  was  concluded  that,  by  a  proper 
fixture,  these  balls  could  be  produced  in  a  simpler  way  by 
grinding  to  the  finished  shape,  after  rough  turning.  The 
device  shown  was  used  on  a  Brown  &  Sharpe  universal  grind- 
ing machine. 

Referring  to  Fig.  2,  the  frame  A  is  made  of  cast  iron,  pro- 
vided with  a  hole  bored  to  receive  the  bolt  B.  The  frame  is 
recessed  at  the  bottom  to  receive  the  hub  of  the  gear  G,  and  a 


Pigs.  1  and  2.     Sample  of  the  Work,  and  Fixture  for  Grinding  the  Ball 
Point  on  a  Universal  Grinder. 

projection  on  tlie  bottom  of  A  is  turned  to  a  running  fit  in 
the  cast  iron  plate  P,  upon  which  the  fixture  is  mounted.  A 
hole  forming  a  bearing  for  the  sleeve  S  is  bored  in  A  in  the 
same  plane  as.  and  exactly  at  right  angles  to,  the  bolt  hole  B. 
A  pulley  7f  is  mounted  on  th?  sleeve  S.  and  keyed  to  it.  This 
pulley  is  driven  by  a  belt  from  an  overhead  pulley,  causing 
(be  ball  to  revolve  on  its  longitudinal  axis.  The  wrought  iron 
liiackets  or  straps  E  are  forg?d,  and  support  the  fixture.    They 


632 


MACHINERY. 


May,  1908. 


are  bolted  to  the  sides  of  the  bed,  and  are  set  so  as  to  allow 
a  slight  clearance  between  the  spur  gear  G  and  the  table  of 
the  grinder.  The  rack  M  is  fastened  to  the  table,  and  is  in 
the  right  position  lo  engage  with  the  spur  gear  G.  and  as  the 
table  is  driven  back  and  forth  it  carries  the  rack  with  it, 
which  drives  the  spur  gear,  producing  a  rotating  motion  for 
the  frame  A,  causing  the  ball  to  rotate  on  its  perpendicular 
axis.  Now,  as  the  ball  rotates  on  the  perpendicular  axis  and 
has  a  revolving  motion  on  its  longitudinal  axis,  it  is  plainly 
seen  how  the  ball  is  ground.  This  fixture  gave  good  satisfac- 
tion in  the  shop  where  it  was  used.  W.  A.  Sawtee. 
Athol,  Mass. 


DEVICE  FOR  OILING  LOOSE  PULLEYS  WHICH 

ARE  INACCESSIBLE  FOR  ORDINARY 

OILING  DEVICES. 

When  a  loose  pulley  is  placed  very  close  to  the  frame  of 
the  machine,  as  is  the  case  with  the  loose  pulley  shown  in 
the  accompanying  engraving,  the  question  of  oiling  the  loose 
pulley  may  offer  difficulties,  and  in  dusty  places  some- 
times   cause    disturbances    in    the    running    of    the    machine. 


Machtnery,X.7, 
Section  through  Tight  aud  Loose  Pulleys  showing  Method  of  Oiling. 

The  oiling  of  loose  pulleys  mounted  in  this  way.  however, 
can  easily  be  accomplished  by  the  use  of  the  device  shown  in 
the  engraving.  The  loose  pulley  B  is  mounted  on  a  bushing, 
which  in  turn  is  keyed  to  the  shaft.  In  this  bushing  an  oil 
reservoir  is  provided  which  is  connected  with  the  inside  sur- 
face of  the  bore  of  the  loose  pulley  by  a  number  of  small  per- 
forations. The  oil  cup  is  fastened  to  the  tight  pulley  on  the 
side  where  there  is  no  difficulty  of  access.  The  oil  cup  is  then 
connected  with  the  oil  chamber  in  the  bushing  by  a  small 
bent  pipe  as  indicated  in  the  engraving.  By  arranging  this 
oiling  device  on  the  drive  of  a  vertical  gang  saw,  the  disturb- 
ances In  operation,  on  account  of  the  bearing  of  the  loose 
pulley  running  warm,  were  entirely  eliminated. 

Pilsen,  Austria-Hungary.  Mokitz  Kboll. 


expression  is  30  instead  of  70  is  that  the  signs  X  and  -^  take 
precedence  over  +  and  —  in  mathematical  calculations.  How- 
ever, in  no  text-books  that  the  writer  has  been  able  to  obtain 
has  this  rule  been  given  in  plain  words,  although  all  the 
examples  have  been  worked  out  according  to  this  rule. 
New  Britain,  Conn.  D.  W.  James 

[In  order  to  make  the  expression  containing  the  numbers 
and  signs  mentioned  in  our  correspondent's  example  equal 
70,  it  would  be  necessary  to  put  a  parenthesis  around  the 
expression  10  +  4;  that  is,  (10-)- 4)  x  5  =  70.  Otherwise,  the 
multiplication  should  be  carried  out  before  the  addition,  and 
the  result  will  be  30.  If,  instead  of  treating  this  little  prob- 
lem as  an  arithmetical  one,  we  transform  it  into  algebraic 
form,  the  reason  for  this  rule  Is  very  obvious.  If  we  sub- 
stitute a  for  10,  &  for  4,  and  c  for  5,  we  have  a  +  h  X  c,  or, 
as  it  is  commonly  written,  a  +  he.  A  glance  at  this  expres- 
sion shows  at  once  that  6  is  to  be  multiplied  by  c  before  the 
result  of  the  multiplication  is  added  to  a.  If  it  Is  required 
to  add  a  to  b,  and  then  multiply  by  c,  the  expression  would 
have  to  take  the  form  (o-|-6)c.  If  we  insert  the  mathe- 
matical values  for  a.  b  and  c  in  these  two  expressions,  we  get 
30  and  70  respectively,  as  before,  and  we  have  a  valid  mathe- 
matical proof,  as  well,  for  our  rule. — Editor.] 


PUZZLING  ARITHMETICAL  EXPRESSIONS. 
It  seems  as  if  the  mathematical  rules  for  simplifying  an 
expression  like  10  +  4  X  5  are  not  well  known  among  mechan- 
ics. The  general  Idea  Is  to  solve  In  succession,  Instead  of 
regarding  the  manner  In  which  the  expression  is  connected  by 
the  signs,  -f,  — ,  X,  and  -;-.  Mistakes  are  therefore  commonly 
made.  It  surprised  the  writer  to  find  that  in  a  shop  of  about 
300  men  there  were  only  two  men  who  were  sure  that  the 
correct  answer  to  the  expression  10+4  X  5  is  30,  and  this 
was  In  a  shop  with  men  of  average  Intelligence.  Most  of  the 
men  got  the  result   70.     The   reason  why   the   result   of  this 


LOCKING  DEVICE  FOR  JIGS. 

Quite  often  drill  jigs  have  a  bushing  plate  in  the  form  of  a 
leaf  which  swings  on  a  hinge  out  of  the  way  so  that  the 
piece  to  be  drilled  can  be  put  in  place  in  the  jig.  This 
requires  a  locking  device  which  can  be  depended  upon  to  hold 
the  bushing  plate  exactly  in  place  while  drilling.  The  lock- 
ing device  shown  in  Fig.  1,  and  also  shown  applied  to  a  jig 


Himhinerif,  .V.  F. 


Fig.  1.    Detail  of  Locking  Device. 

in  Fig.  2,  answers  this  purpose  admirably,  and  after  using  a 
number  of  different  designs  I  find  the  one  shown  here  to  be 
by  far  the  best  I  have  ever  seen.  To  open  the  jig  so  as  to 
put  in  the  piece  to  be  drilled,  all  that  is  necessary  to  do  is  to 
push  the  button  on  the  end  of  the  lock  trigger  and  lift  the 
leaf  up.  When  the  piece  is  in  place  in  the  jig.  the  leaf  is 
again  pressed  down  into  place.  The  pressure  springs  the 
locking  device,  and  the  trigger  grips  the  pin  shown.    The  part 
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Fig.  2.    The  Locking  Device  applied  to  a  Jig. 

of  the  trigger  which  fits  against  the  pin  should  taper  slightly. 
This  makes  it  hold  much  more  tightly,  and  also  takes  up 
what  little  wear  there  may  be  on  it.  The  device  can  be  fitted 
to  a  great  variety  of  jigs  and  fixtures.  It  is  very  simple  and 
inexpensive  to  make,  and  above  all,  it  is  quick  and  simple  to 
operate,  positive  in  its  action,  and  will  last  the  lifetime  of 
any  jig  without  repairs.  Tool  Designer. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

OontrlbuUons  of  ktnkH,  devloea  and  methods  of  doing  work  ttro  uoUoltod  for 

thla  column.     Write  on  one  elde  of  the  paper  only  and 

send  sketches  when  necessary. 

SUBSTITUTE  FOR  STEADY-REST. 

Under  the  head  ol'  "Shop  Kinks"  in  MACiUNiciiY  I  have  a 
suggestion  to  make.  A  very  good  substitute  for  a  followrest 
or  steady-rest,  and  one  which  can  be  used  in  a  great  many 
cases  where  a  steady-rest  Is  troublesome,  for  Instance  on 
small  shafts  which  are  too  long  to  turn  without  chattering 
unless  a  steady-  or  follow-rest  Is  used,  consists  of  a  wooden 
block,  say  4  inches  square  and  of  sufflclcnt  length  to  reach 
from  the  back  side  of  the  carriage  to  the  shaft  being  turned. 
The  block  sliould  bear  on  the  shaft  a  little  ahead  of  the  cut- 
ting tool  and  its  weight  will  prevent  chattering  to  a  very 
great  extent,  John  McLeod. 

Birmingham,  Ala. 


KINK  FOR  LINING. 
I  have  seen  several  devices  for  section  lining,  but  find  the 
following  very  satisfactory:  Take  a  bow  pencil  and  set  the 
needle  point  about  one-sixteenth  short  of  the  pencil  point, 
which  should  be  sharpened  to  a  chisel  point;  then  set  the 
bow  pencil  to  the  correct  distance  between  the  section  lines 
wanted.  Draw  your  first  line  witli  the  pencil  point  next 
your  triangle;  your  needle  point  will  gage  the  width  of  lines 
and  should  not  touch  the  paper  but  simply  act  as  a  guide 
for  the  eye.  The  bow  pen  can  be  used  in  the  same  manner. 
I  do  not  claim  this  to  be  original,  and  some  of  the  readers  of 
Machinery  may  already  be  familiar  with  this  method,  but  I 
have  worked  in  some  of  the  largest  drawing-rooms  in  the 
country  and  have  not  known  of  this  method  being  used. 

Triangle. 


SIMPLE  PORTABLE  DRILL. 
The  quickest  and  simplest  method  of  constructing  a  porta- 
ble drill  is  by  taking  a  large  clamp,  cutting  out  a  part  of  the 
web.  as  shown  at  A  in  the  accompanying  engraving,  and  then 
drilling  a  half-inch  hole  through  the  upper  jaw  B,  through 
which  hole  the  drill  may  be  passed.  Then  a  collar  with  a  set- 
screw  is  made,  which  is  placed  on  the  tool  shank,  the  collar 
bearing  against  the  inside  of  the  upper  jaw.     For  turning  the 


drill  a  chuck  may  be  used  with  a  bit  stock,  or  a  crank  may  be 
made  provided  with  a  set-screw  for  clamping  the  drill,  which 
will  serve  the  purpose  equally  well.  The  feeding  is  done  by 
the  clamp  screw  C.  This  style  of  drill  may  be  used  in  numer- 
ous places  where  no  other  device  could  be  applied;  and  if 
the  clamp  is  wanted  for  clamping  purposes,  it  may  still  be 
available  for  that  purpose.  G.  M. 


APPLYING  LEATHER  FILLETS  TO  PATTERNS. 
It  is  very  common  to  see  a  notice  on  the  tags,  attached  to 
bundles  of  leather  fillets,  "Use  plenty  of  good  glue."  Glue. 
however,  is  a  bad  thing  to  use  for  applying  leather  fillets  to 
patterns,  because  the  moisture  from  the  wet  sand  penetrates 
the  thin  edges  of  the  leather  and  makes  them  curl  away  from 
the  patterns  when  glue  Is  used.  The  best  adhesive  to  use 
for  leather  fillets  is  the  regular  orange  shellac  used  in  var- 
nishing patterns,  excepting  that  the  shellac  used  should  be 
quite  thick.  A  sumcient  amount  of  lillet  for  the  work  in 
hand  is  given  a  coat  of  shellac  on  the  inside,  and  the  same 
Is  done  with  the  corners  of  tlie  patterns  which  are  to  re- 
ceive the  fillets.  Repeat  this  operation  about  three  times,  al- 
lowing two  or  three  minutps  between  the  coats,  so  that   the 


varnish  may  soak  in.  After  applying  the  last  coat,  place  the 
leather  fillet  In  position  and  rub  it  Into  place  witli  a  round 
stick  of  suitable  size  to  correspond  to  the  radius  of  the  fillet. 
Proceeding  in  this  way,  the  result  will  be  far  more  satlstac- 
lory  than  when  using  glue,  and  the  fillet  will  be  practically 
water-proof.  J.  W.  Wolkenden. 

Nashville,  Tenn. 


MICROMETER  SCALE. 

I  have  been  using  the  micrometer,  mounted  as  seen  In  the 
Illustration,  for  some  time,  and  I  don't  see  how  I  could  get 
along  without  it  now.  I  use  the  micrometer  on  a  4,  6,  9,  or 
12-inch  scale.  It  can  be  adjusted  cm  standard  plugs.  I  have 
made  a  set  of  ga.ges  up  to  12  inches,  out  of  3/lG-inch  round 
tool  steel  wire.     In  mounting  the  micrometer,  before  cutting 


it  apart,  I  milled  the  shoulders  shown  at  A,  and  in  milling 
the  bottom  pieces  B  used  a  piece  of  machine  steel  long 
enough  for  both,  cutting  the  piece  in  halves  after  milling  the 
slots.  In  this  way.  I  was  sure  of  perfect  alignment.  In  a 
shop  where  they  do  not  keep  a  set  of  micrometers,  this 
arrangement  is  very  handy.  Wii.  Ainscough. 

Plainfield,  N.  J. 


USE  OF  THE  STEADY-REST. 
I  have  noticed  that  some  men  who  claim  to  be  tool-makers 
do  not  know  how  to  make  the  best  use  of  a  steady-rest,  and 
others  seem  to  have  very  crude  ideas  about  using  it.  A  great 
many  men  use  a  chuck  for  holding  one  end  of  the  work,  even 
when  It  has  centers  in  it.  Of  course,  the  work  has  to  be 
trued  up  in  the  chuck,  and  this  is  a  very  difficult  operation, 
although  a  very  common  one.  A  test  indicator  is  almost  indis- 
pensable for  a  job  that  requires  accuracy.  I  never  use  a 
chuck  unless  the  work  is  without  centers.  I  always  strap 
my  work  to  the  face-plate  with  a  strip  of  belt  lacing,  and  this 
method  has  proved  very  satisfactory.  Two  %-inch  holes  are 
drilled  in  the  face-place  at  right  angles  to  the  driving-slot, 
and  opposite  each  other.  Then  the  work  is  placed  between 
the  centers,  and  the  jaws  of  the  steady-rest  adjusted  to  it. 
The  face-plate  is  then  unscrewed  a  few  turns,  and  the  leather 
strap  is  wrapped  around  the  work  from  one  side,  and  the  two 
ends   of  the   strap   passed   through   one   of   the   holes    in   the 


face-plate.  One  end  of  the  strap  Is  then  passed  back  through 
the  opposite  hole  in  the  face-plate  and  around  the  work 
from  the  other  side.  The  ends  are  then  tied  together,  and  the 
face-plate  Is  screwed  onto  the  spindle,  ■rt'hich  causes  the  strap 
to  tighten  and  draw  the  work  against  the  center  as  shown 
in  the  engraving.  "Work  can  be  done  in  this  way  accurately 
and  quickly.  I  never  use  wooden  or  fiber  jaws  unless  a  steady- 
rest  is  equipped  with  them.  If  the  work  has  a  finish,  a  strip 
of  emery  cloth  with  the  cloth  side  next  to  the  work  will  pro- 
tect it,  and  keep  it  from  being  marred.  J.  J.  Vonr.cKEu. 
Decatur.  111. 
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HOW  AND  WHY. 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 

Give  all  details  and  name  and  address.    The  latter  are  for  our  o^vn  convenience 
and  will  not  be  published. 

DRILLING  DEEP  HOLES. 

A.  L.  B. — What  is  the  average  time  required  for  drilling 
small  deep  holes,  say,  from  V4-  to  ^o-inch  diameter  and  20  to 
30  inches  deep,  where  special  appliances  are  provided? 

A. — The  only  drilling  of  this  nature  of  which  we  have  any 
record  is  gun  barrel  drilling,  and  the  figures  given  below 
were  taken  from  the  records  of  a  large  concern,  three  or  four 
years  ago.  Since  then  we  understand  the  speed  has  been 
considerably   accelerated,    especially    on    22-caliber   barrels. 


Caliber, 

Length, 

Time, 

Driller's  Dailv 

inch. 

inches. 

minutes. 

Production. 

0.22 

24 

48 

120 

0.32 

24 

34 

130 

0.38 

24 

24 

140 

0.44 

24 

24 

140 

The  above  figures  are   for   low  carbon   steel.     Nickel   steel 
'barrels  require  from  5  to  7  minutes  longer. 


EPICYCLIC  GEARS. 

L.  A.  F. — I  desire  to  construct  an  epicyclic  mechanism  of 
the  kind  illustrated  in  the  accompanying  sketch.  B  is  a  sta- 
tionary internal  gear,  A  is  the  driving  spur  gear,  and  C  two 
intermediates  connecting  A  and  B.  These  intermediates  are 
mounted  on  pivots  carried  by  disk  D,  which  is  keyed  to  the 
driven  shaft.  A.  driving,  makes  1,140  revolutions  per  minute: 
Internal  gear  B  has  62  teeth;  how  many  teeth  should  gears  A 
and  C  have  to  give  D  690  revolutions  per  minute? 

A. — A  simple  way  to  analyze  a  case  of  epicyclic  gearing 
like  this  is  to  find,  by  the  following  method,  how  many  revo- 
lutions A  makes  to  one  of  D.  In  the  sketch,  B  is  shown  held 
to  the  frame  of  the  machine  by  cap  screws.  Remove  these  cap 
screws,  and   revolve  the  whole  mechanism    (with  gears  A,  B 


and  C  locked  so  that  they  do  not  turn  on  each  other)  in  the 
direction  of  the  arrow,  for  one  revolution.  This,  of  course, 
will  revolve  both  D  and  A  one  revolution  each.  If  the  gears 
be  now  unlocked,  and  D  be  held  stationary  while  internal 
gear  B  is  revolved  back  again  (in  the  direction  opposite  to 
the  arrow)  to  the  position  it  originally  occupied,  this  move- 
ment will  still  further  revolve  A  in  the  direction  of  the  arrow, 
and  will  leave  the  mechanism  in  the  same  condition  it  would 
have  been  in  had  B  remained  fixed  to  the  frame  of  the 
machine,  and  while  D  was  revolved  once  in  the  direction  of 
the  arrow.  If  we  can  find,  then,  how  many  revolutions  A 
makes  in  the  operation  we  have  just  been  through,  we  will 
know  how  many  revolutions  it  makes  for  each  revolution  of 
D  while  the  mechanism  is  in  operation. 

'  In  the  following  analysis,  these  reference  letters  are  used: 
iVa  =  number  of  teeth  in  A 
Nb  =  number  of  teeth  in  B 
l/a  =  revolutions  per  minute  of  A 
il/d  =  revolutions  per  minute  of  D 
In  revolving  B  in  the  direction  of  the  arrow  for  one  revo- 
lution with  the  gears  locked.  A  evidently  makes  one  revolu- 
tion.    In  returning  B  to  its  original  position  with  D  locked, 
the   number   of   revolutions   A   makes   is   evidently   found   by 


dividing  the  number  of  teeth  in  B  by  the  number  of  teeth  in 
A,  since  C  acts  merely  aS'  an  idler  under  these  conditions  and 
does  not  affect  the  ratio.  The  sum  of  the  two  movements  thus 
effected,  gives  the  number  of  revolutions  of  A  to  one  revolu- 
tion of  B  when  the  mechanism  is  working.     We  have  then 

revolutions  of  A,  mechanism  locked  =  1 
revolutions  of  A,  returning  B  to  position  =  — 

iVa 

revolutions  of  ..4  to  1  revolution  of  D  =  1  H (1) 

A'a 

The  desired  number  of  revolutions  of  A  to  one  revolution 
of  D  is  evidently  found  thus: 

iWa 

revolutions  of  ^4  to  1  revolution  of  D  =  —  (3) 

Mi 
Making  (1)   and  (2)  equal  to  each  other,  we  have  the  follow- 
ing equation: 

ii/a  y>, 

—  =  1  +  — 

Mi  A'a 


This  solved  for  JV,  gives  us  N, 


^(1-)- 


iN^a    = 


jVb  X  Mi 
M,  -  Mi 


(3) 


which  is  the  formula  for  finding  the  number  of  teeth  in  gear 
-4,  under  the  conditions  proposed  by  our  problem.  Solving 
this  formula  for  the  figures  given,  we  have 


.\. 


63  X  690        43,780 


1140  -  690 


450 


=  95 


v/hich  is  evidently  absurd,  since  it  is  impossible  for  A  to  have 
more  teeth  than  B.  the  internal  gear  which  surrounds  it,  bath 
being  of  the  same  pitch.  No  mechanism  of  this  sort  will 
give  D  as  much  as  half  the  number  of  revolutions  per  minute 
that  A  makes.  The  larger  gear  A  is,  and  the  smaller  inter- 
mediate gear  C  is,  the  nearer  2  to  1  will  the  ratio  be.  It  can 
be  done  by  using  compound  gearing  in  place  of  C,  but  very 
likely  you  would  not  care  to  go  to  that  extent  of  complication: 
otherwise  the  problem  is  impossible.  In  solving  problems  by 
this  formula  it  should  be  noticed  that  the  difference  between 
the  number  of  teeth  in  A  and  the  number  of  teeth  in  B  must 
be  an  even  number;  and  that  half  this  difference  will  be  the 
number  of  teeth  for  each  of  the  intermediate  gears  C. 


JIB  CRANES. 

H.  E.  R.  How  should  the  stresses  and  sizes  of  the  mem- 
bers for  the  crane  shown  in  Fig.  1  be  figured?  The  load  is  5 
tons.  Members  are  to  be  built  up  of  two  channel  irons  each 
side,  back  to  back. 

A. — The  calculation  of  the  size  of  the  channels  is  one  of 
trial  and  error  largely,  and  would  occupy  too  much  space  to 
give  here  in  detail,  so  we  will  simply  give  calculations  show- 
ing the  maximum  stresses  in  the  members  we  have  selected 
as  suitjible  for  use  in  the  case  in  question,  after  having  tried 
various  sizes.  As  shown  in  Fig.  2,  it  seems  best  to  use  15-inch 
33-pound  channels  for  the  yard  arm,  and  12-inch  20iA-pound 
channels  for  the  mast  and  brace.  The  channels  forming  the 
mast  should  be  latticed.  The  calculations  given  below  do 
not  consider  any  of  the  minor  factors  which  enter  into  the 
problem,  such  as  the  weight  of  the  beams  themselves,  the 
weight  of  the  trolley,  and  the  pull  of  the  ropes.  These  factors 
would  appear  to  be  amply  taken  care  of  in  the  margin  of 
strength  given  by  the  channels  selected.  The  designer,  how- 
ever, should  always  make  sure  of  this. 

The  following  table  gives  the  properties  of  the  shapes  we 
will  consider  in  our  calculations: 

Depth  of  channel   in   inches 15  12  10 

Weight  per  foot  in  pounds...' 33.0  20.5  15.0 

A  ^  area  of  section  in  square  inches     9.90  6.03  4.46 

)•  =  least  radius  of  g>-ration 0.912         0.805         0.718 

Z  =  section    modulus,    axis    perpen- 
dicular  to    web 41.7  21.4  13.4 

In  addition  to  the  reference  letters  given  in  the  table  above 
and  in  Fig.  2.  the  following  will  be  used: 
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.1/  -    beuiliii>;  lUDiiu'ul. 
.s'b=  maxiimmi  Hber  stress  due  to  beiuling. 
.s',=  iimxiirtum  fiber  stress  due  to  tension. 
i>  =  maxiiiiuiii  til)er  stress. 

First  find  tlu'  niaxiimim  fiber  stress  due  to  bending  at  D  In 
die  .xard-anii,  wlien  tlie  load  is  at  the  extn'iiie  ouler  position 
£  in  l'"ig.  2. 

M  -  We  =  5,01)0  X  CO  =  HOil.OOO  iueli  pounds. 
M       300,000 

Sb  =  —  = —  7.300  iiouuds  per  siiuare  inch.  .  (1) 

Z  11.7 

Note  tliat  IV  is  only  half  the  total  load,  since  each  member 
■of  the  structure   is  composed  of  two  channels,  one  on  each 


.S'  = 


1.5,000 


15,000 


Pig.  1. 

Side.  The  bending  moment  at  D  when  the  load  is  at  B  is 
found  thus: 

Wl        5,000  X  96 

M  = = =120,000  inch-pounds (2) 

4  4 

This  being  much  smaller  than  in  the  previous  case,  it  will  give 
less  than  half  the  fiber  stress.  Unless  there  is  some  good 
reason  for  the  design  of  framework  adopted,  it  should  be  well 
to  make  .E  D  about  one-fourth  of  the  length  of  D  H.  If  this 
is  done,  the  bending  moment  will  be  the  same  whether  the 
load  is  at  E  or  B,  and,  will  in  either  case,  be  less  than  the 
maximum  moment  we  have  just  found,  so  that  a  smaller  sec- 
tion could  be  used. 

The  vertical  reaction  at  D  is  found  thus: 


a 


fi,  =  W  X 


13 


(3) 


:  5,000  X—  =  8,125   pounds 

I  8 

This  produces  a  tensile  stress  in  D  H  which  may  be  found 
by  the  parallelogram  of  forces  shown  in  Fig.  2,  or  by  the 
following  calculation: 

I                       8 
«3  =  jR,  X  —  =  8,135  X  —  =  5,430  pounds (4) 

g  13 

The  stress  per  square  inch  in  D  H  due  to  this  force  is: 

i?3        5,430 

St  = = =  550  pounds  per  square  inch. . . .  (5) 

A  9.9 

Adding  this  to  the  stress  found  in  (1)  we  have  the  total 
stress  in  DH: 

S  =  Si  -h  S\,  =  550  +  7.200  =  7,7.50  pounds  i)er  S(i.  iu. . .  (6) 
which  is  the  maximum  fiber  stress  in  the  yard-arm,  occurring 
just  to  the  right  of  point  D.     This  is  well  within  the  limit  of 
safety,  which  may  be  taken  as  about  13,000  pounds  per  square 
inch. 

The  allowable  fiber  stress  in  the  brace  may  be  calculated 
from  the  following  formula  based  on  Rankin's  formula  for 
columns: 
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1  + 


1  -t- 


13,500  X  r«  18,500X0.80.5" 

3,395  pounds  per  square  inch ( ' ) 

The  reaction  producing  compression  in  C  D  is  found  by  the 
force  diagram  in  I'^ig.  2,  or  l)y  the  following  calculation: 

('  173 

A'.j  =  li,  X  —  =  8,125  X  —  =  9,7G0  pounds (8) 

(I  144 

The  compressive  stress  per  sepiare  inch  in  the  brace  is,  then, 


S- 


H, 


9,760 


1,020  pounds  per  square  inch. . .  (9) 


^4         C.03 

which  is,  a-s  may  be  seen,  not  quite  one-half  the  allowable 
amount.  The  ratio  of  the  length  to  the  radius  of  gyration 
(e  ~- r)  in  this  strut  is  so  great,  being  about  215,  that  it  is 
wise  to  keep  the  unit  compressive  stress  down  to  a  very  low 
point. 

The  mast  is  most  liable  to  fail  by  bending  at  H  when  the 
load  is  at  E.  To  find  the  bending  moment  at  H.  we  must  first 
find  the  horizontal  reaction  at  G: 


Ri  =  W  X 


/.• 


13 

5.000  X  —  =  3,835  pounds. 

17 


.(10) 


The  bending  moment  at  H  is  then: 

M  =  Ri  xf  =  3,825  X  54  =  306,550  inch  pounds  . . .  (U) 

and  the  maximum  fiber  stress  due  to  bending  at  this  point  is 

M      306,  .550 

Sb  =  —  = =  9,650  pounds  per  square  inch. .  (12) 

Z  31.4 

which  is  well  within  the  limit  of  safety. 

If  the  next  size  smaller  standard  channels  had  been  used 
for  these  members,  the  results  would  have  been  as  follows: 
A  12-inch  ■20i/2-pound  channel  for  the  yard-arm  would  give  a 


Fig.  2. 

maximum  stress  at  D  of  about  14,000  pounds,  which  is  too 
much.  The  unit  compressive  stress  in  the  brace,  if  made  of 
10-incli  15-pound  channels,  would  be  about  2,190  pounds.  Ran- 
kin's formula  for  this  would  allow  2,830  pounds,  but  there  is 
not  enough  margin  of  safety  with  the  high  ratio  of  e  to  r, 
which  Is  here  about  240.  The  maximum  stress  in  the  mast  at 
//  would  be  15,400  pounds  per  square  inch.  It  will  thus  be 
seen  that  the  sizes  we  have  selected  are  the  commercial  sizes 
best  suited  for  the  case  in  hand. 

We  expect  to  publish  in  a  forthcoming  issue  of  M.vcuinery 
an  exhaustive  article  dealing  with  jib  cranes  of  this  typo,  in 
which  the  matter  will  be  taken  up  more  thoroughly. 


NEW  MACHINERY  AND  TOOLS. 


A  MONTHLY  RECORD  OF  APPLIANCES  FOR  THE  MACHINE  SHOP. 


QUICK  CHANGE  GEAR  DRIVE  FOR  THE 
QUEEN  CITY  SHAPER. 

The  Queen  City  Machine  Tool  Co.,  Cincinnati,  Ohio,  has 
recently  designed  a  positive  speed  changing  mechanism  for 
their  20-lnch  back-geared  shaper,  to  take  the  place  of  the 
four-step  cone  previously  used.  This  device  has  been  designed 
with  especial  care,  so  that  it  will  be  simple,  durable,  effec- 
tive and  easily  operated.  The  builders  believe  that  they 
have  so  far  accomplished  their  purpose,  that  the  purchaser 
who  desires  to  avail  himself  of  the  manifest  advantages  of 
the  geared  drive,  may  obtain  them  without  running  the  risk 
of  meeting  the  deficiencies  which  are  found  in  many  mechan- 
isms of  this  kind. 

The  mechanism  will  be  understood  by  reference  to  Figs.  2 
and  3,  which  show  in  detail  the  mechanism  seen  applied  to 
the  shaper  in  Fig.  1.  The  single  speed  driving  pulley  at  the 
left  of  Fig.  2  is  keyed  to  the  gear  box  shaft,  which  runs  clear 
through  the  column  to  the  gear  box  attached  to  the  frame 
on  the  opposite  side.  At  the  right-hand  end  it  carries  a 
friction  clutch,  operated  by  the  handle  shown.     The  operation 


Fig-  1.     Quick  Change  Gear  Drive  for  Queen  City  Shaper. 

of  this  clutch  connects  the  shaft  with  a  sleeve  loosely  mounted 
on  it.  It  may  thus  be  used  for  starting  and  stopping  the 
machine,  an  overhead  counter-shaft  not  being  necessary. 

The  sleeve  carries  keyed  to  it  a  series  of  four  gears  of  21, 
27,  32,  and  38  teeth,  respectively.  On  the  driving  shaft  above 
the  gear  box  shaft  are  keyed  two  sets  of  double  gears,  of 
38  and  32,  and  27  and  21  teeth,  respectively.  Though  keyed 
to  the  shaft,  these  double  gears  are  free  to  be  shifted  longi- 
tudinally, so  that  either  one  of  the  four  gears  in  the  sleeve 
may  be  engaged  to  its  corresponding  gear  on  the  driving  shaft, 
giving  the  latter  the  speed  appropriate  to  the  ratios  of  the 
driving  gears  in  use  at  the  time. 

The  mechanism  for  shifting  the  gears  on  the  driving  shaft 
is  best  seen  in  Fig.  3.  The  gear  shifter  lever  is  pivoted  at 
the  bottom  on  a  universal  joint,  so  that  it  may  be  moved  in 
and  out,  or  forward  and  back.  Brackets  attached  to  the  rear 
of  the  gear  box  support  the  two  sliding  rods  and  the  two 
fixed  rods  shown  in  the  top  view.  When  the  gear  shifter 
lever  is  tipped  in  toward  the  gear  box.  it  lies  between  gear 
shifter  No.  1  and  the  dog  shown,  both  of  which  are  fastened 
to  sliding  rod  No.  1.  The  shifter  lever  may  now  be  thrown 
toward  the  column  or  away  from  it,  so  that  the  27-  and  32- 
tooth  gears  may  be  engaged  (see  Fig.  2),  or  the  21-  and 
38-tooth  pair.  To  engage  the  other  set  of  gears,  sliding  rod 
No.  1  has  to  be  brought  to  the  central  position  shown,  where 


it  is  held  by  a  spring  locking  plunger;  the  shifter  lever  may 
then  be  swung  past  the  fixed  rods  to  operate  sliding  rod 
Xo.  2.  The  function  of  the  fixed  rods  is  thus  to  prevent  the 
possibility  of  throwing  two  sets  of  sliding  gears  at  once,  by 
making  it  impossible  to  operate  one  set  until  the  other  has 
been   moved    to   the   neutral    position.     When   the    lever    has 
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Pig.  2.    Longitudinal  Section  through  Driving  Mechanism,  showing 
Arrangement  of  Gearing. 

been  swung  over  to  lie  between  the  dogs  on  sliding  rod  No.  2, 
the  gear  shifter  may  be  operated  to  bring  either  the  38-  and 
21-,  or  the  32-  and  27-tooth  combinations  of  Fig.  2  into  action. 
The  yoke  shown,  attached  to  a  sliding  rod  No.  1,  simply 
serves  the  purpose  of  preventing  the  rotation  of  that  mem- 
ber, thus  keeping  gear  shifter  No.  1  in  position,  the  yoke 
sliding  freely  on  No.  2  for  that  purpose.  Gear  shifter  No.  2 
is  kept  in  position  from  the  fact  that  sliding  rod  No.  1 
passes  loosely  through  a  hole  in  it,  and  thus  supports  it. 

The  four  speeds  obtained  by  the  gear  box  are  multiplied  by 
two,  giving  eight  in  all,  by  the  double  sliding  gear  on  the 
driving  shaft  inside  the  column,  whose  19-tooth  and  50-tooth 
members  engage  respectively  with  68-tooth  and  37-tooth  gears, 
keyed  to  driven  shaft  shown,  which  also  has  keyed  to  it  an 
IS-tooth  pinion,  engaging  the  bull  wheel  from  which  the  ram 
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Fig.  3.    The  Arrangement  of  the  Gear  Box.  and  the  Levers  by  -which 
the  Drive  is  ControUed. 

is  operated.  This  double  gear  Is  shifted,  as  plainly  shown, 
by  the  back  gear  handle  projecting  through  the  side  of  the 
column. 

The  handles  for  stopping  and  starting  the  machines  and 
making  the  eight  speed  changes  are  all  located  close  together, 
as  shown  in  Fig.  1,  and  the  changes  may  be  made  almost 
instantaneously.  The  four  gear  box  changes  may  be  made  in 
as  many  seconds.  The  clutch  is  disconnected  for  this  pur- 
pose, so  that  the  sleeve  is  free  from  the  gear  box  shaft  being 
driven  by  it  only  by  the  slight  frictional  contact  of  the  bear- 
ings. The  "selective"  control,  operated  by  the  gear  shifter 
lever,  may   then  be  used  to  obtain  instantly  any   one  of  the 
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lour  spt'eds  proviiied  without  !4oiii,i(  tluoiis;li  llio  liileniiL'dlato 
ihanges.  The  .sh)\\  it'volviiis  of  the  telesc'oi)ic  sleeve  penults 
thf  uu'shiiig  of  the  .mius  at  oiu'o,  and  since  the  load  is  oft, 
IK)  shoclv  ociiiis,  80  that  the  I'hanne  Is  as  smoothly  effected 
as  ullli  the  cone  imlley  and  the  belt,  although  the  iiovvcr  of 
the  drive  Is  very  I'.iucli  gieattr  than  with  the  older  airaiii;e- 
inent. 

The  use  in  this  Miechanisni  of  I  ho  iiriiu-iiilcs  whicli  have 
become  the  standard  for  the  automobile  speed  change  devices 
will  at  once  be  recognized.  The  changes  are  made  without 
ilie  use  of  Insecurely  supported  tumbler  gears,  or  a  multi- 
plicity of  clutches  and  levers,  in  the  drawings,  tiie  clutches 
and  all  the  .clears  are  shown  disengaged,  and  it  wiil  be  noted 
that  the  length  inside  of  the  box  is  but  sliglitly  greater  than 
the  sum  ci  the  gear  faces,  so  that  the  floor  space  required 
do^s  no,  exceed  that  of  a  cone  driven  machine.  The  positive 
shifting  of  the  gears  and  the  arrangement  of  the  rods,  pre- 
vent the  possibility  of  Interference  and  insure  safety  and  relia- 
bility. The  gear  box  itself  is  a  press  fit  in  the  column  besides 
being  firmly  bolted  to  it.  All  jiarts  are  easily  accessible  for 
inspection  without  taking  the  box  from  the  column.  The 
gears  all  run  in  oil  so  that  an  etBcient  and  durable  action  is 
assured. 

When  using  a  eonstaut  speed  motor  (for  which  this  drive 
is  especially  stilted)  the  changes  can  be  made  without  stop- 
ping it.  When  the  shaper  pulley  is  belted  to  the  line  shaft,  it 
should  run  at  about  350  revolutions  per  minute  on  this  size 
of  machine.  This  gives  cutting  strokes  of  7.2,  10.96,  15.4, 
:!u.5.  34.8,  53.1,  74.7,  and  114  per  minute.  An  index  plate  aids 
in  selecting  the  proper  speeds. 


EBERHARDT  BROS.  SMALL  AUTOMATIC  GEAR- 
CUTTING  MACHINE. 
Fig.  1  shows  a  front  view,  and  Fig.  2  the  rear  elevation,  of 
the  smallest  of  the  line  of  automatic  gear-cutting  machines 
made  by  Eberhardt  Bros.  Jlachine  Co.,  6G  Union  St.,  Newarlc, 
X.    J.      This    newly    designed    tool    resembles    somewhat    its 


Fig.  2),  doing  away  with  the  use  of  cores  In  tlie  molding,  and 
in  the  overhanging  arm  sui)porl  provided  for  the  work  arbor. 
The  result  of  these  and  similar  provisions  is  an  inexpensive 
and  convenient  machine  for  snuill  work. 

The  machine  is  driven  directly  from  the  counter-shaft  to 
the  single  speed  tight  and  loose  luilley  shown  in  Fig.  2.  This 
makes  the  use  of  a  counter-shaft  unnecessary.     The  indexing 


Kig.  1.     Front  View  of  Eberhardt  Bros-  Small  AxUomatlc 
Oear-cuttlDgr  Machine. 

predecessor,  the  combined  spur  and  bevel  gear  cutting  ma- 
'chine  shown  in  "New  Machinery  and  Tools"  for  .Inly,  1007. 
The  machine  has  the  distinctive  features  of  simplicity  of 
construction  and  convenience  of  arrangement.  These  fea- 
tures are  shown   most   prominently    in   the  lilibcd   frame   (see 


Fig.  2.    Rear  View  of  Machine,  showmg  Spindle  Drive,  etc. 

mechanism  is  connected  to  the  shaft  for  this  pulley  by  the 
gearing  shown,  while  the  cutter  slide  is  driven  through  bevel 
gears  and  the  long  splined  shaft  running  lengthwise  of  the 
bed.  This  splined  shaft  is  geared  to  an  intermediate  shaft 
which  is  connected  by  change  gearing  (giving  six  rates  of 
spindle  speed)  with  the  main  bevel  driving  gear  keyed  to 
the  spindle.  This  driving  gear  is  of  large  diameter  compared 
with  the  cutter,  giving  a  strong,  steady  action  to  the  latter. 

The  splined  shaft  from  which  the  spindle  movement  is 
derived  is  continued  forward  to  the  feed  box  at  the  front  of 
the  bed,  where  is  located  the  proper  mechanism  for  auto- 
matically feeding  the  slide  forward  at  a  rate  determined  by 
the  change  gears  provided  (giving  S  changes)  and  quickly 
returning  it  at  high  speed  to  allow  the  work  to  be  indexed 
and  to  commence  a  new  cut.  All  these  movements,  as  well 
as  the  control  of  the  indexing,  are  positive. 

The  work  arbors  have  tapered  shanks,  which  fit  the  tapered 
hole  in  the  steel  work  spindle.  A  bolt  is  provided  at  the  rear 
of  the  work  spindle  for  drawing  in  and  forcing  out  the 
arbors  without  hammering.  On  most  work,  the  overhanging 
arm  shown  is  used  to  support  the  outer  end  of  the  work 
arbor.  For  work  over  17  inches  in  diameter,  for  which  the 
arm  cannot  be  used,  it  is  easily  removed.  A  pair  of  centers 
and  a  dog  driver  are  supplied,  to  be  used  for  work  similar 
to  that  of  cutting  a  gear  blank  on  a  lathe  mandrel,  or  the 
teeth  of  a  pinion  solid  with  a  shaft. 

This  machine  will  cut  gears  as  coarse  as  8  dianiEtral  pitch 
in  steel,  or  6  diametral  pitch  in  cast  iron.  It  will  thus  be 
seen  to  be  especially  adapted  to  the  cutting  of  change  gears, 
and  is  used  on  this  work  in  the  shops  of  its  builders,  one 
machine  being  kept  in  continuous  operation  on  change  gears 
from  20  up  to  (i  diametral  pilch.  The  machine  is  capable  of 
being  used  for  many  odd  .lobs  as  well  as  for  manufacturing, 
and  has  been  especially  designed  to  allow  it  to  be  quickly 
set  up  for  work  of  various  kinds.  The  operator  can  easily 
set  the  machine  for  any  ordinary  work  In  F"  minutes,  and 
usually  in  much  less  time. 
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CINCINNATI  AUTOMATIC  GEAR- CUTTING 
MACHINE. 

A  new  automatic  gear-cutting  machine  of  the  orthodox  type 
(such  as  shown  in  Figs.  21  to  28,  in  article  entitled  "Gear  Cut- 
ting Machinery,"  engineering  edition),  has  been  placed  on  the 
market  by  the  Cincinnati  Shaper  Co.,  Cincinnati,  Ohio.  Aside 
from  the  interesting  points  in  the  design  and  construction  of 
this  tool,  which  we  will  mention  later,  it  is  noteworthy  from 
the  fact  that  it  is  the  first  machine  of  its  kind  built  in  Cin- 
cinnati— a  city  which  can  claim  to  produce  pretty  nearly 
everything  else  required  in  the  line  of  machine  tools. 

The  main  features  in  the  design  of  this  machine  as  may  be 
seen  in  Figs.  1  to  4,  are  its  simplicity  and  compactness,  to- 
gether with   its  rigid  construction  and   the  ease  with  which 


Fig.  1.    Automatic  Gear-cutting  Machine  made  by  Cincinnati  Shaper  Co. 

it  may  be  adjusted.  The  bed  has  been  considerably' shortened 
without  decreasing  the  length  of  the  cutter  slide  bearing,  this 
being  made  possible  by  extending  the  cutter  slide  forward  of 
the  cutter  spindle,  so  that  it  extends  past  the  face  of  the 
column  when  at  the  forward  extreme  of  its  travel.  It  is 
gibbed  with  r«ctangular  guiding  surfaces  instead  of  the  usual 
dove-tail  bearings,  and  has  a  long  taper  gib  for  taking  up  the 
wear.  The  same  form  of  bearing  and  gib  is  used  for  holding 
the  worli,  saddle  to  the  face  of  the  column.  In  the  case  of 
both  the  work  saddle  and  the  cutter  slide,  the  length  of  the 
guiding  surface  is  much  greater  than  its  width,  thus  making 
any  binding  action  impossible.  This  Is  particularly  Important 
in  the  case  of  the  work  saddle,  since  it  prevents  the  work 
spindle  and  blank  from  dropping  out  of  parallelism  when  the 
clamps  are  loosened  for  adjusting  the  work  for  the  tooth 
depth.  This  fault,  found  in  many  gear-cutting  machines, 
makes  the  micrometer  reading  of  the  screw  practically  worth- 
less. 

Both  cutter  and  work  spindles  are  of  large  diameter,  are 
accurately  ground,  and  are  journaled  in  bronze  bushings  with 
provisions  for  taking  up  wear.  The  journal  of  the  cutter 
spindle  is  adjustable  endwise  for  centering  the  cutter  to  a 
gage  furnished  with  the  machine.  The  cutter  spindle  is  driven 
by  worm  gearing  provided  with  means  for  taking  up  the  end 
thrust  wear  of  the  worm.  The  cutter  end  of  the  spindle  has 
a  No.  10  Brown  &  Sharpe  nole  for  the  cutter  arbor,  which  is 
keyed  to  the  spindle,  and  is  drawn  in  or  forced  out  by  a 
threaded  bolt.  A  removable  bearing  is  provided  for  support- 
ing the  outer  end  of  the  cutter  arbor. 

All  of  the  mechanism  is  driven  from  one  single  speed  pulley 
N  (see  Figs.  3  and  4),  the  various  changes  for  the  feeds  and 
spindle  speeds,   as   well    as   the    indexing,   being   obtained    by 


change  gears.  Great  care  has  been  taken  to  provide  short 
stiff  shafts  for  the  connections  between  the  driving  pulley  and 
the  spindle,  so  as  to  avoid  torsional  vibration  in  the  mem- 
bers to  which  they  transmit  power.  The  driving  pulley  is  con- 
nected by  bevel  gearing  with  a  shoi-t  shaft  extending  into 
gear  box  0.  The  swinging  door,  shown  at  the  end  of  the  gear 
box.  in  Fig.  2,  covers  the  change  gearing  by  which  the  desired 
spindle  speeds  are  obtained.  This  change  gearing  gives  six 
rates,  ranging  from  28  to  146  revolutions  per  minute.  A 
splined  shaft  P  leads  from  the  change  gearing  through  the 
worm  carried  by  the  cutter  slide,  thus  driving  the  spindle. 
The  drive,  it  will  be  seen,  is  simple  and  direct. 

The  gears  for  altering  the  feeds  are  mounted  underneath 
the  guard  at  the  front  of  the  machine  in  Fig.  1.  They  provide 
for  ten  changes,  ranging  from  1  to  714  inches  per  minute. 
Change  gears  for  faster  feeds  can  be  furnished  if  desired. 
The  feed  of  the  cutter  slide  is  effected  by  a  screw,  whose  mo- 
tion is  controlled  by  positive  clutches,  operated  by  reverse 
lever  E.  The  clutch  for  the  quick  return  is  cushioned  to  pre- 
vent undue  shock.  The  feed  motion  and  the  indexing  mechan- 
ism are  so  interlocked  that  it  is  impossible  for  the  cutter  to  be 
fed  forward  until  it  has  been  indexed  fully  to  its  new  position. 
All  the  movements  have  to  take  place  in  pi'oper  sequence,  it 
being  impossible  for  any  one  of  them  to  begin  until  the  suc- 
ceeding ones  have  been  completed. 

An  iiigenious  feature  of  the  machine  is  best  shown  in  Figs. 
3  and  4.  This  is  the  arrangement  for  adjusting  the  dogs  liy 
which  the  movement  of  the  cutter  slide  is  limited  and  re- 
versed. At  the  front  of  the  bed  are  two  shafts  A.  with  ends 
squared  for  cranks.  These  are  carried  through  to  the  rear 
of  the  machine  where  they  are  keyed  to  spiral  gears  B  en- 
gaging mating  gears  C  on  screws  D.  These  gears  are  keyed 
to  the  screws  which  thus  turn  with  them,  while  still  being 
allowed  to  move  endwise  through  a  limited  distance.  Stops 
F.  G.  and  H  are  carried   by  screws  D.      Stop  F  is  fixed  as 


Fig.  2.     Rear  View  of  Cincinnati  Gear-cutter,  showing  Driving  Mechanism. 

to  longitudinal  position  on  outer  screw  D,  but  allows  the  lat- 
ter to  revolve  freely  in  it.  Its  inner  end  is  supported  by  a 
slide  screwed  to  the  base  of  the  machine,  so  that  it  thus 
helps  to  support  both  of  screws  D.  Stop  G  is  threaded  on 
the  inner  screw,  and  slides  loosely  on  the  outer  one,  while 
stop  H  is  threaded  on  the  outer  screw  and  slides  on  the  inner 
one,  as  best  shown  in  the  upper  detail  view  in  Fig.  4.  By 
this  means  the  revolving  of  the  left-hand  shaft  A  adjusts  stop 
G.  while  the  revolving  of  the  other  adjusts  stop  H. 

Tappet  E,  in  the  cutter  slide,  normally  acts  on  stops  G  and 
H  to  reverse  the  motion  of  the  cutter  slide  when  it  has  reached 
either  extreme  of  its  travel.  When  striking  H  on  its  forward 
movement,  it  forces  screws  D  to  the  left,  thus  moving  spool 
■7.  which  throws  reversing  lever  K,  returning  the  slide  to  its 
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forward  position.  Here  the  tappet  strikes  dog  (1  which  throws 
the  spool  J.  !uul  with  it  the  reversing  lever  K  In  the  othor 
direction,  starting  the  slide  forward  again  on  the  feeding  ciil, 
tlioush  this  is  not  allowed  to  tal;e  place  until  the  Indtxing 
movement  has  iieen  complelod,  as  previously  explained.  By 
withdrawing  pin  E  out  of  the  reach  of  stop  O.  the  return  of 
the  slide  may  l)e  allowed  to  continue  until  E  stril;es  fixed 
stop  /■".  wliich  Is  the  extreme  limit  of  the  table  movement  in 
the  backward  direction.  It  Is  tlius  unnecessary  to  alter  the 
adjustment  when  it  is  desired  to  run  the  slide  clear  back. 


.V<ir;i/ili';-»..V.r. 
Fi£r-  3.    Diagrain  of  Bear  Elevation  of  Machine. 

This  arrangement  makes  the  setting  of  the  stops  possible 
from  the  front  of  the  machine,  and  it  is  easily  effected  before 
the  machine  is  started,  by  proceeding  as  follows:  The  cutter 
slide  is  run  to  the  extreme  forward  position  desired  and  then, 
by  means  of  the  crank,  dog  H  is  run  against  the  tappet  E 
until  the  reverse  lever  throws  the  clutch  over  to  engage  the 
reverse  side.  Then  the  cutter  slide  is  run  back  by  hand 
until  the  desired  back  position  is  reached,  when  dog  O  is  run 
against  the  tappet  until  the  clutch  is  thrown  over  to  engage 
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DETAIL  OF  REVERSING  OOG    ADJUSTING  MECHANISM 


Fig.  4.    Plan  of  Gear.cutter,  with  Detail  of  Stop  Adjustlngr  Mechanism. 


the  feeding  movement.  Then,  as  is  easily  seen  from  the  above 
description,  the  cutter  slide  will  reverse  at  these  positions. 
The  crank  for  operating  the  cutter  slide  feed-screw  is  per- 
manently mounted  in  place,  but  disconnects  itself  auto- 
matically when  not  being  manually  operated,  so  that  it  does 
not  give  trouble  from  its  balance  wheel  effect  as  it  rapidly 
revolves,  or  from  catching  in  the  clothing  of  the  operator. 

The  Indexing  mechanism  is  effective,  yet  free  from  trappy, 
complicated  parts.  It  operates  without  shock  and  Is  easily 
accessible.     As  has  been  mentioned,  it  Is  so  interlocked  with 


the  feed-screw  that  the  cutter  cannot  enter  the  work  until  the 
indexing  has  been  completed.  The  number  of  gears  in  the 
indexing  train  has  been  reduced  by  the  novel  means  provided 
lor  disengaging  the  index  worm  from  the  wheel.  This  is 
shown  in  Fig.  3.  The  vertical  index  worm-shaft  is  driven  by 
bevel  gearing  in  box  L.  which  may  be  swung  about  axis  XX. 
In  throwing  the  worm  out  of  connection  with  the  index  worm- 
wheel,  the  worm-shaft  is  simply  rocked  about  its  axis,  suitable 
provision  being  m'ade  in  the  mounting  of  the  worm  for  guiding 
it  and  bringing  it  back  to  Us  proper  relation  with  the  wheel. 
The  index  wheel  is  made  in  two  parts,  by  the  method  com- 
monly followed  in  such  cases  to  insure  the  required  degree 
of  accuracy.  The  work  spindle  may  be  made  to  space  once 
or  to  revolve  continuously,  by  the  operation  of  the  indexing 
lever  shown  near  the  gear  casing  at  the  left  of  Fig.  2.  Index 
gears  are  furnished  to  cut  all  numbers  of  teeth  from  12  to 
100  and,  with  the  exception  of  prime  numbers  and  their  mul- 
tiples, from  100  to  450.  Special  gears  for  cutting  other  num- 
bers of  teeth  are  furnished  at  an  additional  cost,  if  desired. 

This  machine  is  at  present  made  in  two  sizes  for  cutting 
gears  of  36  and  4S  inches  diameter,  respectively,  up  to  10 
inches  width  of  face.  It  will  cut  3  diametral  pitch  in  cast 
iron,  and  4  diametral  pitch  in  steel.  An  outer  support  is 
provided  for  the  work  arbor,  as  well  as  a  roller  support  for 
the  rim  of  the  gear  blank.  The  net  weight  of  the  machine  and 
counter-shaft  is  4,000  pounds.  The  machine  may  be  very 
easily  arranged  for  motor  drive,  a  constant-speed  motor  being 
secured  to  an  extension  of  the  base,  and  connected  with  the 
constant-speed  driving  shaft  by  spur  or  chain  gearing. 

BLISS  AUTOMATIC  (?!ANG  PRESS. 

The  E.  W.  Bliss  Co.,  5  Adams-^t.,  Brooklyn,  X.  Y.,  has 
recently  built  the  automatic  gang  ,press  we  herewith  illus- 
trate and  describe.  It  was  designed  and  built  for  performing 
at  each  stroke,  simultaneously,  the  second,  third  and  fourth 
operations   on  shells  on  which  tlje  first  operation  of  cutting 


Bliss  Press  for  Performing  enUrely  automBticaUy  Three  Siiccosalve 
Operations  on  Drawn  Blanks. 

and  forming  has  previously  been  done  in  another  press.  The 
feeding  of  the  work  to  the  machine,  and  the  transfer  from 
the  second  to  the  third  and  fourth  operations,  are  effected 
automatically,  it  not  being  necessary  at  any  time  for  the 
operator  to  have  his.  hands  near  the  dies,  thus  doing  away 
with  all  possible  dan.ger  from  accident. 
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The  drawn  shells  on  which  the  die  operations  are  to  be 
performed,  are  laid  on  a  revolving  friction  dial  which  forms 
the  bottom  of  the  hopper  or  tray  at  the  right  of  the  machine. 


operations  per  minutS  are  thus  performed,  entirely  eliminat- 
ing the  intermediate  handling  between  the  operations,  saving 
much  time,  labor  and  shop  room. 


SPECIAL  REAMING  AND  TAPPING  MACHINE. 

With  the  present  specialization  in  manufacturing,  it  becomes 
more  and  more  desirable  to  have  special  machines  built  for 
carrying   out,    in    the    shortest    time    and   with    the    simplest 
means,    the    various    operations    required    on    interchangeable 
work  which  is  produced  In  large  quantities.     The  accompany- 
ing halftones  illustrate  a  special   machine  which  is  designed 
primarily   for  performing  a  few  reaming  and   tapping  opera- 
tions on  sections  used  for  hot  water  heaters. 
Such  a  section  is  shown  most  plainly  on  the 
table  of  the  machine  in  Fig.  2.    These  sections 
have,  in  the  first  place,  three  holes,  one  at  the 
extreme  top,  and  one  each  at  the  lower  ends 
of   the   two   legs,   which   must   be   bored   and 
reamed   to   a   nice   fit.     In    these  holes   taper 
bushings,  tapering  both  ways  so  that  one  end 
enters  one  section,  and   the  other,  the  next, 
are  inserted.     These  bushings  then   form  the 
joint  between  two  sections.     The  work  is  re- 
quired  to  be   verTi'iaccurate,   so   that  the   sec- 
tions can  be  drawn  up  together  closely  at  the 
three  points  forming  the  joint.     In  Fig.  1  is 
shown   the   machine  w-hen   carrying   out   this 
operation,  together  with  the  work  placed  on 
the  machine  table,  the  hole  previously  referred 
to  at  the  top  of  the  section  being  reamed.   The 
sections  are  clamped  on  a  circular  revolving 
table  as  shown,  and  are  located  by  a  stud  in 
the     center     of     the     table,     which     enters 


Fig.  1.    Baker  Bros.  Reaming  and  Tapping  Machine  for  Hot  W^ater  Heater  Sections. 

This  disk,  which  is  driven  by  a  round  belt 
from  a  groove  cut  in  the  hub  of  the  fly-wheel. 
carries  the  shells  up  to  a  stop,  from  which 
they  are  automatically  released  one  at  a  time, 
and  gripped  by  a  reciprocating  lateral  feeding 
movement,  operated  by  the  bell  crank  lever 
seen  at  the  extreme  left  of  the  bed  of  the 
machine.  This  movement  carries  the  shell 
from  the  feeding  position  through  the  sub- 
sequent operations,  finally  discharging  it  into 
a  chute,  from  which  it  falls  into  a  receptacle 
conveniently  placed  to  receive  the  finished 
article.  After  the  first  three  revolutions  of 
the  press,  a  finished  blank  is  produced  at  each 
revolution. 

Of  the  three  cam  movements  at  the  left  end 
of  the  crank-shaft,  the  first  one  operates  the 
reciprocating  movement  for  the  feed,  through 
the  bell  crank  levers  just  mentioned;  the 
second  one  opens  and  closes  the  reciprocating 
guides  for  feeding  the  work  forward;  and  the 
third  one  operates  a  positive  knock-out  mo- 
tion, seen  beneath  the  bed  of  the  machine. 

The  main  slide  is  adjustable,  allowing  the 
use  of  dies  for  a  great  variety  of  articles, 
and  provided  for  different  heights  of  dies,  as 
well  as  allowing  for  the  wear  to  which  they 
are  subjected.  The  lateral  feed  is  also  ad- 
justable for  different  kinds  of  work.  As  may 
be  seen,  the  press  is  of  the  inclinable  type, 
adjusted  by  a  worm  and  worm  segment  be- 
neath the  bed.  For  the  work  being  performed  in  the  case 
shown,  however,  the  vertical  position  is  the  most  suitable  one. 

The  press  runs  at  the  rate  of  from  75  to  100  strokes  per 
minute,  the  rate  depending  on  the  size  and  shape  of  the  shell 
on   which   the  operations  are   to  be  done.     From   22.5  to   300 


Fig.  2.    Machine  -spith  Revolving  Table  Removed,  and  Work  Mounted  on  Lower  Rectangular  Bed. 

the  center  hole.  The  three  holes  to  be  bored  and 
reamed  are  placed  equidistant  from  the  center,  so  that  all 
that  is  necessary  after  the  work  has  been  properly  lo- 
cated on  the  revolving  table,  and  placed  In  proper  position 
in  relation  to  the  machine  spindle,  is  to  revolve  the  table  to 
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the  successive  position.^,  li  will  lie  iiotici-il  thai  mu  iiiilexiiiK 
iirriuineiiieiit  is  provideii,  willi  slots  In  llie  side  of  tile  levoiv- 
lii!;  tiU)le.  so  tlinl  wiieii  lolatiiin  the  table  iviul  iiulexing,  the 
holes  will  he  loeated  exactly  alike  on  the  different  sections. 
The  talile  is  nuniiited  on  hall  bearings  so  that  it  can  vcr.v 
castl.v  be  swiin.i!;  aronnd  I'lom  one  position  to  the  other.  As 
soon  as  all  three  holes  are  boied.  the  lioring-bar  Is  removed, 
and  the  lioles  taper  reamed,  'riir  reaming  operations  are 
nrst  performed  on  one  side  of  a  great  number  of  sections, 
and   then   taper  bushings,   which   are  to  fit   tlie  reamed   taper 


Fig.  3.    View  of  Reaming  and  Tapping  Machine,  allowing  Pit  in  Base 
permitting  High  "Work  to  be  operated  on. 

holes,  are  placed  in  position  in  the  table,  and  the 
sections  are  turned  over  so  that  the  taper  hole  which 
is  reamed  fits  over  the  bushing,  and  then  the  taper 
holes  on  the  other  side  of  the  section  are  reamed. 
This  method  insures  exact  alignment  of  the  reamed 
taper  holes  on  each  side  of  the  section. 

In    addition    to    the    operations    on    these    sections 
shown   in   Fig.    1,   there  are  other   holes   in  the   top 
and  the  legs  of  the  sections  which   require  tapping. 
The  tapping  of  the  hole  in  one  of  the  legs  is  shown 
in   Fig.    2,   and    the   tapping   of  the   hole   in   the   top 
of  the  section  is  shown  in  Fig.  3.     The  last  of  these 
photographs  shows  only  the  work  in  position,  with- 
out   showing    the    jigs    for    holding    it.      It    will    be 
noticed   that   in   Fig.   3   a   novel   featura   of  the  con- 
struction of  these   special   machines   is  shown.     The 
base    of    the    machine    contains    a    large    pit    40  x  56 
inches,  which  permits  high  work  to  be  operated  upon.     This 
opening  is  covered  with  the  rectangular  table  shown  in  Fig.  2, 
on  which,  finally,  the  circular  table  shown  in  Fig.  1  is  placed, 
when  it  is  in  use. 

Heferring  to  Fig.  2,  it  will  be  noticed  that  this  machine  is 
provided  with  individual  motor  drive,  and  that  the  speed 
changes  are  accomplished  through  the  gear  box  shown  on  the 
side  of  the  machine.  The  machine  is  built  In  two  sizes,  the 
one  shown  In  Figs.  1,  2,  and  3  respresenting  the  smaller  size. 
In  Fig,  4  Is  shown  the  larger  size  which  here  is  shown  belt 
driven;  but  either  of  these  sizes  may  lie  belt  or  motor  driven. 


Tile  bell  (hlveii  iiiHclilne  slunvii  is  of  exceptloMally  heavy 
design,  and  has  a  capacity  for  tapping  holes  up  to  10  Inches 
pipe  tap  size.  As  will  be  seen  from  the  engraving,  this  ma- 
chine is  provided  with  triple  back  gearing  and  four  different 
belt  speeds,  giving  a  large  variation  of  spindle  speeds, 

A  special  feature  of  all  the  tapping  machines  built  by 
Baker  Brothers,  Toledo,  Ohio,  who  are  the  manufacturers  of 
these  machines,  is  the  spindle  drive,  the  design  of  which  is 
shown  in  all  the  accompanying  halftones.  Insttad  of  driv- 
ing the  spindle  by  means  of  a  simple  key  and  keyway,  the 
mntidii  is  transmitted  by  means  of  a  strongly  designed  driving 
liead  at  the  upper  end  of  the  spindle.  This  permits  far  greater 
power  to  be  safely  transmitted  to  the  sliding  spindle  than  Is 
possible  by  commonly  used  driving  arrangements. 


SLOAN  &  CHACE  PRECISION  BENCH 
MILLING  MACHINE. 

The  bench  milling  hiachine  shown  herewith  is  built  by  the 
Sloan  &  Chace  Mfg.  Co.,  Ltd.,  Newark,  N.  J.  It  is  intended 
especially  for  tool-room  use  and  experimental  work,  although 
it  is  adapted  to  some  classes  of  precision  manufacluring.  It 
is  built  along  the  lines  of  the  full-sized  standard  milling 
machine,  with  such  alterations  in  design  as  to  fit  it  for  the 
more  minute  and  accurate  work  it  has  to  do. 

One  pi-ovision  incorporated  in  the  machine,  which  may  be 
employed  where  extreme  accuracy  is  required,  is  that  for 
holding  the  head-stock  of  a  bench  lathe  on  the  table  of  the 
miller.  It  Is  possible,  owing  to  this  provision,  after  setting 
up  a  piece  of  work  on  the  face-plate  or  chuck  of  the  lathe,  and 


Pig.  4.    Large  Size,  Belt-driven.  Reaming  and  Tapping  Machine. 

performing  the  turning  operations,  to  remove  the  head-stock 
of  the  lathe  to  the  milling  machine  table,  and  clamp  it  there 
in  place  of  the  regular  index  head  provided  with  the  niachiue, 
using  an  adapter  furnished  for  the  purpose.  Another  respect 
in  which  it  differs  from  the  larger  machine  is  in  the  arrange- 
ment of  the  slides.  Instead  of  having  the  table  longitudlua;!y 
adjustable  on  the  saddle,  the  knee  is  attached  to  a  slide  wliioli 
is  longitudinally  adjustable  on  a  saddle,  which  is  in  turn 
vertically  adjustable  on  the  face  of  the  column.  This  change 
of  construction  is  made  to  allow  the  most  convenient  use 
of  an  extra  angular  adjiistmenl   provided,  by  means  el'  which 


642 


MACHINERY. 


May,  1908. 


the  work  table  may  be  set  In  any  dssired  angular  position 
about  a  horizontal  axis  parallel  with  the  spindle.  This  angu- 
lar adjustment,  which  is  made  by  swive'.ing  the  knee  on  the 
longitudinal  slide  to  which  it  is  attached  largely  increases 
the  usefulness  of  the  machine.  In  combination  with  the  table 
swivel  and  the  index  head,  it  permits  angular  settings  in 
three  planes. 

The  index  head  carries  a  hardened  and  ground  spindle  of 
the  same  diameter  and  chuck  capacity  as  the  cutter  spindle. 


c^l 
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Sloan  &  Chace  Bench  Milling  Machine  for  Precision  Work. 

which  is,  in  turn,  similar  in  the  same  respects  to  the  spindle 
of  the  maker's  regular  No.  Si/o  lathe.'  The  tail-stock  is  accu- 
rately fitted  to  the  table,  and  is  bored  in  special  fixtures 
which  insure  accurate  alignment.  The  table  has  a  working 
surface  22  inches  long,  allowing  a  maximum  of  IIV2  inches 
between  the  index  head  and  tall-stock  centers.  When  the 
head  and  tail-stock  of  the  No.  51/01  lathe  are  mounted  on  the 
table,  therp  is  a  distance  of  61/3  inches  between  centers.  The 
feed-screws  of  both  cross  and  longitudinal  slides  have  adjust- 
able dials,  graduated  to  read  to  thousandths  of  an  inch,  and 
provided  with  adjustments  for  taking  up  wear.  The  elevat- 
ing screw  is  operated  by  a  bevel  gear  shaft  having  a  hand 
crank  at  the  back  of  the  column,  and  is  capable  of  easy  and 
accurate  adjustment  by  means  of  adjustable  graduations. 

The  vise  provided  has  jaws  3%  inches  long  by  %  inch  deep, 
and  will  open  to  take  in  2Vs  inches.  It  may  be  used  in  either 
a  horizontal  or  a  vertical  position.  The  vertical  travel  of 
the  machine  is  7  inches,  the  longitudinal  movement  Is  10 
inches,  and  the  transverse  movement  is  4'!4  inches.  The 
counter-shaft  provided  has  two  speeds.  The  net  weight,  includ- 
ing the  counter-shaft,  is  308  pounds. 


CLEVELAND  DOUBLE  TANG  DRILL  SOCKET, 

We  show  herewith  a  new  drill  socket  made  by  the  Cleve- 
land Twist  Drill  Co.,  Cleveland,  O.,  embodying  a  special  feature 
calculated  to  overcome  the  troubles  incident  to  the  driving 
of  taper  shank  drills  of  the  usual  construction.  As  may  be 
seen,   a  double  tang  is  provided — one   of  the  usual  size,  and 


off  can  be  ground  or  milled  with  new  tangs  to  fit  these  sock- 
ets, so  as  to  renew  their  life  to  the  full  extent  of  their  use- 
fulness. Most  shops  have  an  accumulation  of  drills  that 
would  still  be  serviceable  except  for  their  broken  tangs.  No 
turning  down  or  key-way  milling  is  required  to  fit  these 
tools  for  use  with  this  style  of  socket. 

Any  taper  shank  tool  can  be  easily  fitted  to  this  line  of 
sockets  by  grinding  or  milling  a  second  tang  below  the  origi- 
nal' one.  This  second  and  stronger  tang  fits  in  the  secondary 
opening  of  the  "Perfect"  socket,  as  the  makers  call  this  device. 
The  shank  is  thus  held  by  two  bearing  surfaces  which  cannot 
be  twisted  off  under  the  severest  strains.  In  contrast  with 
some  previous  attempts  at  improved  sockets,  which  have  been 
complicated  and  high  priced,  this  arrangement  is  both  simple 
and  inexpensive.  It  has  no  parts  to  get  out  of  order  or  to 
wear  out,  and  it  fits  any  spindle  having  a  regular  taper  hole. 


STANDARD  MACHINERY  COMPANY'S  LIGHT 
POWER  PRESS. 

The  small  power  press  shown  herewith  is  being  placed  on 
the  market  by  the  Standard  Machinery  Co.,  7  Beverly  St., 
Providence,  R.  1.  It  is  designed  especially  for  light  optical, 
hardware  and  jewelers'  work,  but  is  well  adapted  for  all  light 
operations  requiring  press  work  of  any  kind. 

One  of  the  features  of  the  press  is  the  clutch  used.  This 
is  the  Horton  patented  roller  friction  clutch,  which  engages 
instantly,  there  being  less  than  1/32  inch  travel  of  the  peri- 
phery of  the  fly-wheel  from  the  time  the  treadle  is  pressed 
until    the   clutch   takes   hold.     This   clutch    is   of   exceptional 


A  Drin  Socket  "vplth  Double  Driving  Tangs. 

an  additional  one  of  greater  thickness.  If  the  smaller  one 
should  break  off,  there  is  still  the  larger  and  stronger  one  to 
hold  and  drive  the  drill. 

Not  only  does  this   device  hold  taper  shank   tools   so  that 
tangs  cannot  be  twisted  off,  but  old  tools  with  tangs  broken 


A  Power  Press  for  Optical,  Jewelers'  and  other  Light  Work. 

Strength,  as  well  as  being  quick  in  its  action,  since  there  are 
several  positive  engagement  points  which  connect  simultane- 
ously, giving  a  very  rigid  connection  between  the  fly-wheel 
and  the  crank-shaft.  A  positive  safety  stop  is  provided  which 
prevents  the  possibility  of  a  second  stopping  in  case  the 
treadle  is  released  and  again  depressed.  When  it  is  desired 
to  run  the  machine  continuously,  the  stop  may  be  removed 
from  the  clutch,  this  being  done  by  simply  sliding  it  out  of 
position. 

All  bearings  are  adjustable  for  wear,  the  slide  having'  par- 
ticularly long  bearings  with  adjustable  side  gibs  providing 
an   accurate  and   easy  means  of  alignment.     The  adjustment 
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of  the  iiluiigor  for  vortical  position  is  nimlo  by  openUlng  an 
eccentric  bushing  with  a  clamping  collar,  surrounding  the 
cranUpin;  this  docs  not  alToct  the  length  of  the  sirolie.  The 
base  of  the  press  is  made  with  an  opening  of  any  size  rang- 
ing from  i-j  to  4Vj  inches,  and  may  be  provided  with  a  small 
drawer,  shown  In  tlie  engraving,  lo  catch  finished  worli.  The 
table  may  be  used,  or  the  tool  may  be  used  as  a  bench  press. 
Punches  with  round  shanks  or  dove-tails  may  be  used;,  both 
methods  of  fastening  have  been  provided  for  in  the  design. 

The  regular  stroke  of  the  machine  is  ]  Inch;  when  desired 
it  may  be  made  as  large  as  1%  Inch.  Tlie  adjustment  for  the 
stroke  is  %  in;'h,  and  the  distance  from  the  slide  to  the  bol- 
ster with  strolie  up  and  adjustment  down  is  5V-!  inches.  The 
total  weight  of  the  iriachine  with  table  is  300  pounds.  The 
normal  speed  of  the  press  is  300  revolutions  per  minute. 


An  extra  long  bed  supports  the  carriage,  which  travels  on 
one  flat  and  one  V-way.  The  working  surface  of  the  table  Is 
[irovided  with  T-slots  for  claniping  work  or  jigs  and  fixtures 
icquired  for  holding  it.  The  carriage  movement  Is  triple 
liack-geared.  all  gears  and  racks  being  cut  from  the  solid. 
The  motion  of  the  carriage  Is  easily  controlled  by  the  oper- 


SPRINGFIBLD  AUTOMATIC  RING  WHEEL 
EDGE  GRINDER. 

The  accompanying  half-tones  show  front  and  rear  views  of 
an  automatic  edge  grinding  machine,  built  by  the  Safety 
Emery  Wheel  Co.,  Columbus  Ave.,  Springfield.  Ohio.  This  ma- 
chine is  Intended  for  grinding  from  the  rough,  flat  edges  and 
surfaces  in  iron,  steel,  brass,  bronze,  etc.  The  grinding  process 
for  this  work  not  only  removes  the  stock  very  rapidly,  but 
leaves  a  fine  finish  as  well — finer  than  can  be  obtained  by  any 
other  means  practicable  for  heavy  work. 

The  machine  is  very  heavily  built.  The  base  is  in  one 
solid  casting  of  T-form,  on  the  front  portion  of  which  is 
located  the  table  support,  while  the  rear  is  provided  with 
ways  to  which  is  gibbed  the  heavy  column  on  which  the 
wheel  spindle  head  is  carried.    The  table  is  reciprocated  auto- 


Fig.  1. 


Front  View  of  Springfield  Edge  Grinder .  note  the  Safety  Chuck  for 
the  Ring  Emery  Wheel, 


matically.  suitalile  stops  being  provided  for  limiting  its  move- 
ment, as  may  be  desired.  The  wheel  column  is  fed  auto- 
matically toward  the  work  at  any  rate  of  feed  required. 

The  spindle  is  driven  from  a  drum  on  the  counter-shaft 
by  a  flying  belt  arrangement,  whose  tension  is  maintained, 
whatever  the  vertical  adjustment  of  the  spindle  may  be.  The 
tension  is  kept  to  the  i)roper  amount  by  shifting  the  lower 
Idler  pulley,  which  is  attached  to  a  bracket  sliding  in  ways 
on  the  rear  of  the  column,  being  adjusted  l)y  the  screw  shown. 
The  wheel  slide  has  a  vertical  adjustment  of  12  inches  on 
the  column,  which  may  be  obtained  by  hand  or  by  power. 
In  the  latter  case,  it  Is  operated  by  the  small  pulley  at  the 
top  of  the  column,  and  controlled  by  the  tumbler  gearing 
and  hand  lever  shown.  The  grinding  wheel  is  of  the  ring  or 
cylinder  shape,  firmly  held  in  the  patent  chuck  made  by  this 
firm.  It  permits  with  perfect  safety  the  high  speed  which  is 
essential  to  fast  cutting.  The  wheel  spindle  is  supported  in 
very  heavy  lioxes.  with  suitable  thrust  bearings  to  take  up 
end  play. 


Fig.  2.     Rear  View  of  Edge  Grinder  showing  Spindle  Drive  and 
Table  Reversing  Mechanism. 

ator.  being  stopped  at  any  desired  point  by  centering  the 
vertical  reverse  lever  on  the  front  of  the  bed,  when  it  may 
be  moved  by  hand,  by  means  of  the  large  hand-wheel  at  the 
right  in  Fig.  1.  The  reverse  dogs  which  actuate  this  lever  are 
provided  with  threaded  contact  points,  which  may  be  adjusted 
to  give  at  each  end  of  the  table  motion  a  greater  or  less  move- 
ment to  the  sliding  rack,  seen  beneath  the  edge 
of  the  table  in  Fig.  2.  This  rack  operates  a 
pinion,  which,  through  a  ratchet  movement, 
operates  the  cross  feed  screw  by  means  of 
which  the  wheel  column  is  fed  forward  on 
the  bed  toward  the  work.  Any  feed,  from 
0.001  inch  to  %  inch  or  more  may  be  given 
to  the  column.  All  the  operating  mechanism 
is  on  the  front  of  the  machine,  within  easy 
reach  of  the  operator  in  his  working  position. 
The  machine  is  fitted  for  supplying  water 
to  the  grinding  wheel  when  desired,  as  is 
necessary  for  grinding  steel.  The  rearward 
extension  of  the  base  serves  as  a  water  reser- 
voir, from  which  the  water  is  drawn  and  de- 
livered to  the  work  by  a  centrifugal  pump. 

This  machine  is  made  with  a  table  working 
surface  70  inches  wide,  and  of  any  length  up 
to  130  inches.  The  machine  shown  has  a 
working  surface  50  inches  long.  On  the  larger 
sizes,  a  central  base  is  used,  with  pedestal  end 
supports  for  the  bed.  To  adapt  the  work  to 
knife  grinding,  the  builders  furnish  a  heavy 
knife  bar,  which  can  be  bolted  to  the  table  for 
grinding  any  length  of  work  up  to  the  ca- 
pacity of  the  machine;  this  can  be  readily  re- 
moved when  not  needed.  For  the  heaviest  grinding  of  this 
kind,  such  as  finishing  off  locomotive  guide  bars,  etc.,  the 
builders  recommend  a  heavier  form  of  the  machine,  carrying 
a  larger  wheel,  with  a  solid  head. 


CINCINNATI  PERMANENT  TAP  SOCKETS, 
When  drilling  and  tapping  in  fi  drill  press  or  drilling  and 
tapping  machine,  considerable  time  is  often  consumed  in 
changing  from  the  drill  to  the  tap.  difficulty  often  being  ex- 
perienced because  a  suitable  device  for  holding  the  taps  Is 
not  at  hand.  It  also  takes  considerable  time  to  Insert  the 
various  taps  In,  and  remove  them  from,  the  holders.  The 
Cincinnati  Machine  Tool  Co.,  Western  Avenue  and  Frank  St., 
Cincinnati,  Ohio,  which  makes  a  specialty  of  manufacturing 
llie  Cincinnati  heavy  pattern  upright  drilling  and  tapiiing 
machines,  has  therefore  placed  on  the  market  tap  holders  of 
the  description  shown  in  the  accompanying  engraving,  which, 
while  very  simple,  have  proved  in  their  own  shop  a  very 
effective  means  for  overcoming  the  dlfficullies  mentioned. 
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Each  size  tap  is  provided  with  a  soclvet,  having  a  shank  to 
fit  in  the  drill  press  spindle,  as  indicated.  The  tap  remains 
permanently  in  its  socket  until  it  is  worn  out.  and  is  then 
replaced  by  another  tap.  By  this  arrangement,  the  changing 
from  the  drill  to  the  tap  becomes  very  simple,  the  tap  with 
its  holder  being  simply  slipped  into  the  drill  spindle  socket. 
the  same  as  if  the  tap  itself  had  a  taper  shank.     This  entirely 


Set  of  Five  Cincinnati  Permanent  Tap  Sockets. 

eliminates  the  loss  of  time  incident  to  the  use  of  other  tap 
holders.  In  the  illustration,  five  tap  holders  are  shown  placed 
in  a  convenient  wooden  block  ready  for  use.  These  holders 
are  regularly  provided  with  Morse  taper  shanks,  but  holders 
are  also  furnished  with  any  other  taper  shank,  or  with 
straight  shanks  suitable  for  the  "Presto"  or  "IMagic"  chucks. 


GRADUATIONS 


case,  of  course,  the  size  of  the  cutter  is  limited  by  the  di'iving 
bevel  gear.  The  end  play  of  the  horizontal  spindle  is  taken 
up  by  a  nut  provided  with  a  check  nut  placed  at  the  left- 
hand  end  of  the  spindle.  At  the  other  end.  the  cutter  Is 
clamped  with  a  nut  and  w-asher.  but  the  spindle  may  also  be 
provided  with  a  taper  hole,  taking  the  taper  shank  of  an 
end  milling  cutter  or  shank  mill. 

The  cutter  when  placed  between  the  two  bearings,  as  indi- 
cated, is  specifically  intended  for  cutting  spirals,  although  it 
may  also  be  used  for  general  requirements.  This  cutter  is 
held  between  two  nuts  as  shown,  one  of  which  Is  graduated 
so  that  if  adjustment  has  once  been  made  for  any  given  thick- 
ness of  cutter,  it  being  required  to  hold  the  cutter  exactly 
in  the  center  of  the  vertical  spindle,  any  cutter  of  the  same 
thickness  may  be  set  without  requiring  a  new  adjustment.  It 
is  evident  that  this  attachment  materially  increases  the  usefhil- 
ness  of  the  vertical  miller.  It  gives  the  vertical  miller  the 
same  range  as  the  horizontal  type  in  the  cutting  of  worms, 
spur  gears,  spirals,  hobs,  racks,  etc.,  while,  at  the  same  time 
the  machine  retains  the  advantageous  characteristics  peculiar 
to  the  vertical  type. 

As  mentioned  above,  a  practical  application  of  the  horizontal 
attachment  in  connection  with  the  No.  6  Becker-Brainard 
vertical  milling  machine,  is  shown  in  Fig.  2.  It  is  here  em- 
ployed  in  milling  the  buckets  of  a   Sturtevant  steam  tui-bine 


HORIZONTAL  MILLING  ATTACHMENT  FOR 
VERTICAL  MILLER. 

The  design  and  construction  of  the  vertical  milling  machine 
was  immediately  followed  by  the  vertical  spindle  attachment 
for  the  horizontal  type  of  machine;  the  accompanying  illus- 
tration shows  how  this,  in  turn,  is  followed  by  the  horizontal 
milling  attachment  for  the  vertical  machine.  The  line  engrav- 
ing. Fig.  1.  shows  the  design  of  a  horizontal  milling  attach- 
ment for  a  vertical  milling  machine  as  made  by  the  Becker- 
Brainard  Milling  Machine   Co..   Hyde  Park.   Mass.     In   Fig.   2 

this  attachment  is 
shown  applied  to 
the  vertical  sjun- 
die  of  a  Becker- 
Brainard  verti  al 
milling  machine, 
at  work  on  a 
steam  turbine 
rotor. 

The  attachment 
as  shown  in  Fig. 
1  consists  essen- 
t  i  a  1 1  y  of  two 
parts,  the  upper 
one  of  which  is 
stationary,  while 
the  lower  one  is 
attached  in  such 
a  manner  that  it 
can  be  swiveled 
completely 
around  in  a  hori- 
zontal plane.  The 
stationary  part  is 
attached  to  the 
column  of  the 
milling  machine, 
graduations  at  the 
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Fig.  1-    Design  of  Beclcer-Brainard  Horizontal 
Mining  Attachment  for  Vertical  Millers. 


and  the  swiveling  part  is  provided  with 
place  where  it  joins  the  stationary  part,  so  that  it  can  be 
accurately  set  and  adjusted  to  any  angle  required,  when  it  is 
clamped  in  position  by  the  T-bolts  shown.  The  horizontal  spin- 
dle which  is  driven  from  the  vertical  spindle  through  bevel 
gears  arranged  as  indicated  in  the  line  engraving,  has  a  long 
bearing  at  each  end.  The  milling  cutter  may  be  placed  either 
on  the  outside  end  of  the  horizontal  s|)indle.  beyond  the  i-ight- 
hand   bearing,   or   between    the   two    bearings.     In   the   latter 


Fig.  2.    Horizontal  Milling  Attachment  at  Work  on  Steam  Turbine  Rotor. 

rotor.  The  rotor  is  mounted  on  and  clamped  to  a  special 
index  plate,  which  revolves  freely  on  a  stud  projecting  from 
a  circular  face-plate,  which,  in  turn,  is  securely  clamped  to 
the  table  of  the  milling  machine.  An  index  pin  entering  the 
slots  in  the  indexing  plate,  as  plainly  indicated  in  the  half- 
tone, permits  the  rotor  to  be  indexed  around  while  each  bucket 
is  being  milled.  On  account  of  the  limited  space  between  the 
column  and  the  table  in  a  horizontal  milling  machine,  work 
of  this  character  would  be  difficult,  if  not  impossible,  to  pei'- 
torm  on  an  ordinary  horizontal  machine,  even  with  the  use 
of  a  universal  milling  attachment.  On  the  vertical  miller, 
however,  the  space  is  not  so  limited,  owing  to  the  design  of 
the  column,  and  the  use  of  this  horizontal  attachment  in  a 
vertical  miller  will  permit  a  large  variety  of  work  to  be 
performed  on  the  vertical  machine,  for  which  either  a  larger 
horizontal  machine  or  special  machinery  would  be  required. 

TOSCOT  FLEXIBLE  METALLIC  BELT 
COUPLING. 
One  difficulty  common  to  flat  belt  couplings  is  that  they 
form  a  rigid  joint  where  the  two  ends  are  coupled  together, 
so  that  if  a  belt  provided  with  such  a  coui)ling  runs  over  a 
small  pulley,  heavy  strains  are  produced  at  the  extreme  edges 
of  the  coupling,  which  cause  the  belt  to  break  along  this 
line.  In  Fig.  1  is  shown  the  Toscot  flexible  coupling,  which 
overcomes  this  defect.  This  coupling  is  manufactui'ed  by  the 
Tostevin   &   Cottie   Mfg.   Co.,   635   Kent   Ave.,   Brooklyn.  N    Y. 
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ll  is  iM'iiviiU'il  with  ii  joint  ill  llic  ct'iilcr  wIutc  tlic  t'liils  ol' 
tlie  lielt  meet,  unci  therefore  penults  tlie  lit'll  to  coiiif  in  dose 
conlnot  with  the  pulley  all  the  way  nrouiul. 

Anothei-   Improvement   is   that  the  eoujilInK  Is   so   designed 
lliiit   it  I'iin  be  easily  iiiilioe!"(-(l  wiieiK-vci-  it   is  desii'fd  to  tal;o 


Flgf.  I.    Toscot  Flexible  Belt  Coupling  applied  to  Small  Pulley. 

the  joint  apart  or  remove  the  belt.  The  hooiiing  arrange- 
ment is  shown  plainly  in  Fig.  2,  where  the  two  ends  of  the 
belt,  each  having  one  section  of  the  coupling  attached,  are 
shown  as  they  are  being  uncoupled.  The  two  sections  of  the 
coupling  can  be  attached  to  the  belt  ends  in  any  convenient 
place,  and  the  belt  taken  to  the  respective  pulleys  where  it  is 
to  be  used,  laid  over  the  pulleys  and  simply  hooked  together. 
The  attaching  of  the  coupling  to  the  belt  is  accomplished 
very  easily.     The  end  of  each  section  of  the  coupling,  which 


Pig.  2.    View  of  Joint  of  Coupling  showing  Simplicity  of  Unhooking  Belt. 

is  attached  to  the  belt  end,  is  provided  with  teeth.  These 
teeth  are  driven  through  the  belt  with  a  hammer,  using  a 
backing  consisting  of  a  soft  wooden  block.  The  belt  is  then 
turned  over,  and  the  ends  of  the  teeth  clinched,  the  points 
being  driven  well  into  the  leather.  The  convenience  and  sim- 
plicity of  this  operation  is  evident.  These  couplings  are  made 
for  all  standard  widths  of  belts,  varying  from  one  inch  to 
six  inches. 


SKINNER  GEARED  PATTERN  DRILL  CHUCK. 

The  Sldnner  Chuck  Co.,  94  X.  Stanley  St..  New  Britain, 
Conn.,  is  making  the  imi)roved  style  of  drill  chuck  shown  in 
the  accompanying  halftone.  In  the  previous  chuck  of  this  type 
made  by  the  same  builder,  the  jaws  were  tightened  by  twist- 
ing the  knurled  sleeve  by  hand.  When  a  strong  grip  was  de- 
sired, it  was  obtained  by  the  use  of  the  spanner  wrench.  This 
latter  means  of  tightening  the  chuck  is  sometimes  objection- 
able on  a  light  drill  press,  where  the  spindle  has  a  tendency  to 
turn  with  the  wrench.  In  this  new  geared  pattern  chuck  it  is 
possilile  to  operate  it  by  hand  as  before,  and,  in  addition, 
provision  is  made  for  using  the  common  form  of  key  wrench, 
by  which  the  jaws  may  be  tightened  suflRciently  to  drive  a 
high  speed  twist  drill  to  its  limit.  In  tightening  the  chuck 
in  this  manner,  there  is  no  strain  tending  to  revolve  the 
spindle  of  even  the  lightest  machine. 

As  may  be  seen  In  the  engi-avings,  the  improvement  con- 
sists in  sinking  bevel  i)lnions  Into  the  body  of  the  knurled 
sleeve,   and    providing   these    pinions    with    a   stationary    gear 


lor  lluiii  to  lucsli  Willi,  lust  to  till'  l)0(ly  of  llic  riiiiclj.  These 
liinions  liave  sriuare  sockets,  which  may  be  reached  liy  open- 
ings in  the  sleeve  as  shown,  and  may  he  oiierated  with  a 
common  square  key.  As  tlie  chuck  is  tightened  by  the  opera- 
tion of  these  pinions  and  the  key,  the  pinions  ti'avel  on  the 
gear,  giving  a  very  powerfiii  grip.  The  key,  however,  is  only 
used  for  giving  the  ilnal  tiglitenlng  and  for  unloosening  the 
chuck.  All  adjustnipiits  for  different  sizes  of  tools  are  effected 
more  quickly  by  i-evolving  the  chuck  by  hand.  Two  pinions 
are  provided,  thus  insuring  longer  life  to  the  gearing  and 
making  it  more  convenient  to  apply  the  wrench.  In  case 
one  pinion  should  break,  the  chuck  would  still  be  available 
for  service,  with  the  remaining  pinion. 
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Ne«*  Pattern  of  Skinner  Chuck  which  allows  Tightening  without 
Revolving  the  Spindle. 

This  tool  is  made  w'ith  the  same  care  used  by  the  makers 
in  the  rest  of  their  line.  As  in  their  other  chucks  of  this 
design,  a  standard  brand  of  steel  is  used  for  the  jaws,  this 
same  make  and  brand  having  been  used  for  years  without 
change.  Each  jaw  is  hardened  to  an  exactly  uniform  heat, 
this  being  made  possible  by  the  use  of  an  electric  furnace. 
Ever.y  chuck  is  tested  for  accuracy  before  leaving  the  works 
and  the  error  carefully  measured.  No  inaccuracy  of  over 
0.002  inch  is  allowed  to  pass.  Attention  is  called  to  the  long 
bearing  of  the  jaw  in  the  solid  threaded  nut,  and  the  angular 
bearing  of  the  jaws  on  the  bottom  of  the  slot  milled  in  the 
chuck  body.  Owing  to  the  way  in  which  these  jaws  are 
supported  in  these  milled  slots,  they  have  no  tendency  to 
turn  or  rotate  from  the  strain  of  driving  the  tool.  The  gears 
and  pinions  are  hardened,  and  the  jaws  and  cap  are  hard- 
ened and  ground.  The  appearance  of  the  chuck  is  neat,  and 
there  are  no  in'ojections  to  injure  either  the  work  or  the 
workman. 

This  chuck  can  be  furnished  with  a  hole  through  the  center 
of  the  full  capacity  of  the  chuck,  when  it  is  desired  to  use 
it  on  a  hollow  spindle  machine.  It  is  readily  taken  apart 
for  cleaning  and  oiling,  a  screw  driver  being  the  only  tool 
necessary.  Two  sizes  are  now  ready  for  delivery  and  other 
sizes  will  be  furnished  later. 


BARNES  20-INCH  UPRIGHT  DRILL. 

A  medium-sized  drill  press  of  an  entirely  original  design 
has  been  placed  on  the  market  by  the  Barnes  Drill  Co.,  Rock- 
ford,  III.  The  novelty  of  the  design  and  arrangement  of  the 
component  jiarts  is  at  once  apparent  upon  examination  of  the 
accompanying  halftone.  The  drill  press,  as  shown,  is  pro- 
vided with  geared  drive,  located  in  the  gear  box  at  the  lower 
end  of  the  part  of  the  frame  where  the  driving  and  feed 
mechanism  is  placed.  The  main  shaft  in  this  gear  box  is 
driven  from  the  horizontal  pulley  shaft  by  means  of  bevel 
gearing.  There  are  four  changes  of  speed  in  this  gear  box, 
without  resorting  to  the  back  gears,  and  these  speeds  can  1)6 
easily  and  quickly  obtained  without  stopping  the  machine, 
by  operating  one  of  the  t-wo  shifting  levers  shown  on  the  front 
side  of  the  gear  box.  The  back  gears,  contained  in  a  cover  or 
box  by  themselves,  are  placed  diagonally  above  the  gear  box, 
and  operated  by  the  lever  shown.  By  means  of  the  back  gears 
operated  in  connection  with  the  gear  box,  eight  changes  of 
speed  can  thus  be  obtained,  which  is  sufficient  for  all  twist 
drills  from  V*  to  lV-.>  inch  in  diameter.  The  ratio  of  the  back 
gears  is  4  to  1. 
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Diagonally  above  the  back  gear  box  is  placed  the  mechanism 
for  the  positive  power  feed.  Any  feed  from  0.001  up  to  0.025 
inch  can  be  instantly  obtained  while  the  drill  is  in  motion  by 
shifting  the  small  index  lever  shown  directly  in  front  of  the 
drill  spindle  between  its  two  bearings.  The  feed  changing 
mechanism  is  of  an  entirely  new  design,  and  its  practicability 
and  convenience  add  much  to  the  utility  of  the  drill.     An  auto- 


Barnes  20-inch  Upright  Drill  Press  with  Geared  Drive  of 
Origfinal  Desigrn. 

matic  stop  for  the  feed  is  also  provided.  The  hand  feed  is 
operated  through  the  spider  or  star  wheel  having  three  han- 
dles, located  as  shown  in  the  half-tone.  On  the  shaft  on  which 
this  spider  is  placed  a  pinion  is  provided  which  runs  with 
an  internal  gear,  which  in  turn  is  connected  with  the  pinion 
engaging  with  the  feed  rack.  By  this  arrangement  the  lever- 
age of  the  handles  on  the  spider  is  equivalent  to  levers  of 
hand-feed  mechanism  of  the  common  design  four  times  as 
long.  The  spider  or  star  wheel  also  acts  as  a  quick  return 
lever. 

The  remaining  details  of  the  machine  are  plainly  shown 
in  the  halftone.  The  round  table  is  regularly  furnished,  but 
square  tables  are  also  supplied  on  request.  The  table  is  raised 
and  lowered  by  operating  a  crank  connected  by  bevel  gears 
with  a  screw  located  as  shown.  The  bracket  holding  the  table 
may  be  swung  in  an  arc  of  nearly  180  degrees  around  the  post. 

If  this  machine  is  required  to  be  fitted  out  as  a  tapping 
machine,  reversing  friction  pulleys  are  put  in  place  of  the 
tight  and  loose  pulleys  shown  in  the  halftone,  and  this 
arrangement  permits  the  machine  to  be  used  for  tapping  pur- 
poses as  conveniently  as  machines  with  expensive  geared 
tapping  attachments.  The  engraving  shows  the  machine 
driven  from  the  counter-shaft,  but  these  drills  are  also  fitted 
with  electric  motors  and  starting  rheostat,  which  makes  the 
machine  completely  self-contained. 

The  frame  of  the  machine,  as  can  be  easily  perceived  from 
the  illustration,  is  of  a  rigid  design;  the  column  is  heavy  for 
this  size  of  drill,  and  the  back  brace  for  supporting  the  gear 
boxes  and  feed  mechanism  makes  it  very  rigid.  This  will  be 
understood  when  it  is  known  that  the  tool  will  drive  a  one- 
inch   high   speed  twist  drill,  running  at  190  revolutions  con- 


tinuously, at  a  feed  of  2  inches  per  minute  in  steel,  and  3 
inches  per  minute  in  cast  iron,  without  engaging  the  back 
gears.  All  levers  and  handles  are  easily  within  the  reach  of 
the  operator  when  standing  in  front  of  the  drill. 

The  height  of  the  drill  is  70  inches,  the  distance  from  the 
column  to  the  center  of  the  table  is  IO14  inches,  the  maximum 
distance  from  the  spindle  to  the  table  is  26%  inches,  and 
from  the  spindle  to  the  base,  42  inches.  The  vertical  travel 
of  the  spindle  is  10  inches,  and  of  the  table  16  inches.  The 
spindle  is  bored  to  take  a  No.  3  Morse  taper.  The  floor  space 
required,  exclusive  of  the  tight  and  loose  pulleys,  which  over- 
hang 7  inches,  is  371/0  x  16  inches,  and  the  complete  drill,  back- 
geared,  wfith  positive  power  feed,  weighs  740  pounds.  The 
machine  will,  however,  if  required,  be  furnished  without  back 
gears,  and  also  without  a  power  feed  and  automatic  stop,  hav- 
ing simply  the  plain  star-wheel  feed  lever  for  hand  feed  only. 
It  should  be  noted  that  this  machine  is  made  by  the  Barnes 
Drill  Co.,  and  not  by  another  firm  of  similar  name. 


EDGEMONT  WET  TOOL  GRINDER. 

The  Edgemont  Machine  Co..  Dayton,  Ohio,  is  building  the 
wet  tool  grinder  herewith  shown.  This  tool  is  intended  to 
take  the  place  of  the  cheap  dry  grinders  so  extensively  used 
for  tool  sharpening.  It  costs  very  little,  and  offers  a  number 
of  advantages.  The  danger  of 
burning  tools  is  avoided,  and  the 
wheel  does  not  have  to  run  as 
fast  as  in  the  dry  grinder. 

In  comparison  with  the  more 
elaborate  wet  grinders  on  the 
market,  this  machine  is  exceed- 
ingly simple  and  inexpensive. 
Water  is  supplied  by  a  small 
tank  on  the  top,  and  is  allowed 
to  run  on  the  wheel  until  a  suf- 
ficient quantity  has  accumulated 
on  the  lower  wheel  case.  Ow- 
ing to  the  special  design  of  the 
casing  the  wheel  is  caused  b.v 
the  latter  to  pick  the  water  up 
and  spray  it  continuously  over 
the  work.  There  is  no  pump  to 
get  out  of  order,  and  no  mechan- 
ism of  any  kind  to  deteriorate 
from  grit  and  rust. 

The  machine  is  well  built, 
with  a  large  spindle  of  special 
steel,  running  in  ample  journals 
and  self-oiling  bearings.  The 
height  of  the  machine  from  the 
floor  to  the  spindle  is  40  inches. 
The  floor  space  occupied  is  14  x 
23  inches.  The  weight  complete 
is  200  pounds.  A  corundum 
wheel  12  inches  in  diameter  and  2  inches  face  is  used,  and  it 
should  be  speeded  from  1,200  to  1,500  revolutions  per  minute. 
As  may  be  surmised  from  the  engraving,  the  grinder  may  be 
used  as  a  bench  machine  when  desired,  the  column  being 
separate  from  the  head,  so  that  it  may  be  used  or  not  as  con- 
venience dictates. 


Wet  Tool  Grinder  built  by  the 
Edgemont  Machine  Co. 


MUTUAL  MACHINE  CO.'S  UNIVERSAL  JOINT. 

The  growth  of  the  automobile  industry  has  brought  forth 
a  great  many  designs  of  universal  joints;  in  the  accompany- 
ing line  engraving  we  illustrate  one  of  these,  the  Warren 
patent  universal  joint,  manufactured  by  the  Mutual  Machine 
Co.,  25  Wfells  St..  Hartford,  Conn.  This  device  is  known  as 
the  1909  Universal  Joint.  One  of  its  important  features  is  the 
fact  that  the  parts  are  joined  together  with  rivets,  instead  of 
with  bolts,  as  there  is  no  reason  to  ever  take  the  joint  apart 
after  it  has  once  been  put  in  place.  To  make  the  mechanism 
dust-proof,  felt  dust  washers  are  compressed  and  placed  in 
cavities  in  the  fork  before  assembling;  after  the  oil  and  grease 
come  in  contact  with  the  felt,  it  expands  and  fills  the  corre- 
sponding cavities  in  the  center  blocks,  the  arrangement 
thereby  becoming  dust-proof.     The  hollow  space  in  the  center 
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blocks  is  tllleil,  wliiMi  ussimiiIiIimI.  wilh  luiu  lliiiil  Ki'i'i»ae.  wlili-li 
Is  siifflcieiu  to  Inst  for  several  months,  iind  when  It  Is  nects- 
Biiry  to  fill  the  receplncle  again,  a  small  screw,  not  shown  in 
the  Illustration,  Is  loosened,  and  the  hollow  space  supplied 
with    fresh  srease.     A  strong  point  in   favor  of  this  joint   is 


FELT  WASHERS 


dcsiicd,  a  sinir  gear  is  sulistituted  I'oi-  tlic  driviuK  [lulley, 
nicsliiiip;  witli  a  pinion  on  tlie  motor  shaft,  tho  motor  being 
iiioMMled  on  a  bracliet  attached  to  the  lathe  bed. 

'I'lie  machine  has  a  height  of  3G  inches  from  the  floor  to 
the  center  line  of  the  spindle,  being  somewhat  lower  than 
the  usual  dimension,  thus  making  It  convenient  for  the  oper- 
ator when  handling  heavy  armatures  of  large  diameter.  The 
equipment  consists  of  the  parts  shown  In  the  engraving,  includ- 
ing the  large  face-plate.  A  counler-sliaft  Is  not  furnished  or 
required.  A  12-foot  bed  Is  usually  furnished.  This  will  talte 
8  feet  between  centers.  Longer  or  shorter  beds  are  furnished 
If  desired.  With  a  12-foot  bed  the  machine  weighs  about 
.■J.SOO  pounds.  A  special  long  travel  slide  rest  for  turning 
commutators  can  also  be  furnished  with  this  machine  If 
desired. 


DAYTON  POWER  HAMMER. 

The   accompanying    half-tone   illustrates   a   power   hammer, 

manufactured   by   the   Foglesong   Machine   Co.,   Dayton,   Ohio, 

and   known   as   the    Dayton    spring-cushioned   helve   hammer. 

The   machine    Is   intended   to    meet   the    demand    for   a    flrst- 


Warren  Patent  Universal  Joint. 

that  it  is  free  from  bolts,  screws,  nuts,  cotter  pins,  etc.,  which 
are  liable  to  work  loose,  and  that  it  is  unnecessary  to  apply 
any  protective  dust  covers.  An  examination  of  the  design,  as 
shown  in  the  engraving,  will  give  a  clear  idea  of  the  simpli- 
city and  rigidity  of  the  construction. 


ARMATURE  BANDING  AND  FIELD  COIL 
WINDING  LATHE. 
•  The  engraving  shows  a  special  lathe  built  by  Greaves.  Kins- 
man &  Co.,  Cook  &  Alfred  Sts.,  Cincinnati,  Ohio.  This  ma- 
chine is  expressly  designed  to  meet  the  requirements  of  elec- 
tric motor  and  dynamo  manufacturers  and  electrical  repair 
shops,  for  the  banding  or  armatures  and  the  winding  of  field 
coils.  For  this  purpose,  the  spindle  is  very  strongly  driven 
through  the  spiral  gearing  shown,  which  runs  in  a  bath  of 
oil.  The  gear  casing  has  been  removed  in  the  engraving  to 
show  the  construction.  The  change  gears  provided  are 
attached  to  the  front  of  the  lathe  (the  engraving  shows  the 
rear  view)  and  give  four  different  spindle  speeds  of  15,  30, 
60,  and  120  revolutions  per  minute,  respectively.  The  lower 
driving  shaft  passes  through  the  bed  and  is  equipped  at  the 
rear  end  with  a  self-releasing  friction  clutch  pulley,  14  inches 
in  diameter  and  5  inches  face,  which  should  run  at  360  revo- 
lutions per  minute.     This  clutch  is  operated  by  a  foot  pedal 


A  Special  Lathe  for  Winding  Operatlona  In  Eleclrirnl  Worlc 

running  I  lie  entire  length  of  the  bed,  so  that  the  operator  can 
conveniently  stop  and  start  the  machine  from  any  i)olnt. 
This  pennils  belting  the  machine  direct  from  llie  line  shaft 
without  I  lie  use  of  a   counter-shaft.     When   a  motor   drive  is 


Power  Hammer  with  Friction  Clutch  Drive. 

class,  moderate-priced  machine,  adapted  for  the  require- 
ments of  general  manufacture,  blacksmith  shops,  wagon  and 
carriage  makers,  etc.     This  machine  has  been   in  use  in  the 

factory  of  the  makers,  subjected 
to  all  kinds  of  work,  and  under 
all  kinds  of  conditions,  for  a 
long  time,  and  although  embody- 
ing some  interesting  features  in 
its  design,  it  is  by  no  means  ex- 
perimental. One  of  the  features 
of  this  machine  is  a  friction 
clutch  instead  of  the  common 
belt  tightener  tor  starting  and 
stopping  the  machine,  and  con- 
trolling the  stroke.  Another 
feature  of  importance,  not  pos- 
sessed by  the  upright  style  of 
hammer,  is  that  of  permitting 
such  work  as  welding  of  circu- 
lar pieces,  tires,  etc.,  to  be  done 
very  conveniently,  as  there  are 
no  parts  in  the  construction  of 
the  hammer  which  will  obstruct 
the  placing  of  work  of  any  shape 
on  the  anvil.  This  feature  will 
be  greatly  appreciated  by  black- 
smiths. The  driving  shaft  and 
the  helve  are  made  of  ham- 
mered spindle  steel.  The  helve 
is  made  a  tapered  fit.  and  keyed  Into  the  head,  which  is 
placed  between  strong  and  durable  steel  springs.  Pro- 
visions are  made  so  that  all  necessary  adjustments  can 
be   made  instantly,  and   the   foot  treadle  is  arranged  so  that 
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the  operator  can  stand  in  the  front  or  on  either  side  of 
the  hammer  when  operating  it,  the  variation  of  the  foot  press- 
ure on  the  treadle  regulating  both  the  rapidity  and  the  force 
of  the  blow. 

This  hammer  is  made  in  two  sizes.  No.  2  and  No.  3.  The 
No.  2  hammer  weighs  900  pounds,  and  occupies  a  floor  space 
of  4S  X  20  inches.  The  distance  from  the  base  to  the  top 'of  the 
anvil  is  24  inches,  the  length  of  the  helve  is  26I4  inches,  and 
its  diameter  at  the  large  end  2  inches.  The  length  of  the 
stroke  is  8  inches.  The  speed  of  the  driving  pulley  is  300 
revolutions,  its  diameter  being  12  inches;  the  width  of  the 
belt  is  214  inches,  and  the  power  required  for  driving  is  from 
y>  to  %  H.P.  On  this  hammer  the  manufacturers 
themselves  have  welded  1%-inch  steel  axles  and 
%  X  3-inch  tires.  The  No.  3  hammer  is  larger  and 
weighs  1500  pounds,  occupying  a  floor  space  of 
50  X  20  inches.  The  distance  from  the  base  to  the 
top  of  the  anvil  is  2S;  inches,  the  length  of  the 
helve  is  34  inches,  the  diameter  being  3  inches.  The 
length  of  the  stroke  is  8  inches.  The  speed  of  the 
driving  pulley  is  250  revolutions  per  minute,  its 
diameter  being  18  inches;  the  width  of  the  belt  is 
4    inc'.ies,    and    the    power    required    from    %    to    1 

H.P.  . 

HAMILTON  42-INCH  HEAVY  LATHE. 
The  Hamilton  Machine  Tool  Co.,  of  Hamilton, 
Ohio,  has  brought  out  a  new  42-inch  lathe  of  rigid 
construction,  known  as  the  Hamilton  42-inch  heavy 
pattern  lathe.  This  machine  is  shown  in  the  ac- 
companying half-tone,  and,  as  will  be  readily  seen, 
is  of  an  exceptionally  powerful  design.  It  is  in- 
tended particularly  for  heavy  work,  and  embodies 
all  the  modern  features  common  to  the  Hamilton 
lathes,  such  as  quick-change  gear  mechanism,  hollow 
steel  spindle,  automatic  feed  stop,  and  double  apron. 
The  machine  may  also  be  equipped  with  taper  attach- 
ment, but  this  is  not  regularly  furnished. 

As  shown  in  the  illustration,  the  spindle  is  driven 
from  the  counter-shaft  by  a   6-inch   belt.     The  cone 
pulley  is  provided  with  three  steps,   16,   20.   and   24 
inches  in  diameter,  respectively,  and  the  speed  varia- 
tions    thus     obtainable,     in     combination     with     the 
quadruple    gearing    in    the    head-stock,    allow    ample 
speed  changes  as  well  as  ample  power  for  the  heaviest 
work  to  which  this  lathe  would   be  put.     A  feature 
of   considerable   importance   is   that   the   bed   is   con- 
siderably wider  than  customary,  so  that  when  turning  work  of 
the  largest  diameter    within  the  capacity  of  the  machine,  the 
cutting  tool  is  still  supported  by  the  cuter  V  In  the  front  of  bed. 
The  principal  dimensions  are  as  follows:  Swing  over  shears, 
421..  inches;  swing  over  carriage,  30  inches;  swing  over  com- 
pound rest,  28  inches;   length  between  centers  on  12-foot  bed. 


R.  P.  M..  the  size  of  the  counter-shaft  pulleys  being  24  x  7 
inches.  The  net  weight  of  this  machine,  with  a  12-foot  bed 
is  24,000  pounds,  and  the  increase  in  weight  for  each  addi- 
tional foot  in  the  length  of  the  bed  is  450  pounds. 


IMPROVED  MOTOR-DRIVEN  CAR-WHEEL 
BORING  MILL. 
The  accompanying  half-tone   illustrates   a   motor-driven  car 
wheel   boring   mill    manufactured    by   William    Sellers   &   Co  . 
Inc..  Philadelphia.  Pa.,  which  embodies  a  number  of  improve- 
ments in  car  wheel  boring  mill  machinery.     The  noteworthy 


Hamilton  42-mch  Lathe  of  ExceptionaUy  Heavy  Design 

4  feet  6  inches;  range  of  screw  pitches  which  can  be  cut, 
5/16  to  16  threads  per  Inch.  The  range  of  feed  is  from  2  to 
85  turns  of  the  spindle  per  one  inch  forward  motion  of  the 
carriage;  the  pitch  of  the  lead-screw  Is  one  double  thread  per 
inch.  The  face-plate,  which  is  internally  geared,  is  42  inches 
in  diameter.     The  speed  of   the  counter-shaft  is  160  and  185 


Sellers"  Motor-driven  Car-wheel  Boring  M  11  with  Automaric  Chuck  and 
Crane  Attachment. 

features  of  this  machine  are  the  improved  automatic  chuck, 
the  friction  feed  mechanism,  and  the  crane  attachment.  The 
machine  is  known  as  a  54-inch  wheel  boring  mill,  and  is  o' 
particularly  heavy  construction,  and  provided  with  pcr.ertul 
gearing,  rendering  it  capable  of  taking  the  heaviest  cuts 
required  for  the  class  of  work  for  which  it  is  intended. 

The  improved  automatic  chuck  is 
self-closing,    self-opening,    and    self- 
centering.     It   has  three  adjustable 
abutments,    as   shown   in    the   half- 
tone, each  of  which  is  provided  with 
an  equalizing  steel  jaw,  having  two 
bearing  points,  so  that  the  work  i- 
held  and  centered  by  six  points  on 
the  circumference,  thereby  insurin,^ 
accuracy   in  centering.     This   auto- 
matic chuck  enables  the  work  to  bj 
secured  in  its  correct  position  in  the 
machine,  and  subsequently  released 
without  any  loss  of  time  and  labor. 
The    power    of   the   clutch   grip   in- 
creases with  the   resistance  of  the 
cut,  and  this  feature  is  very  impor- 
tant, as  it  obviates  the  necessity  of 
stopping  the  tal)Ie  in  order  to  tighten  the  chuck.     The  general 
action  of  this  chuck  is  as  follows:   The  first  movement  of  the 
driving  shaft  causes  the  jaws  to  close  in  around  the  work,  after 
which  the  motion  is  transmitted  to  the  table  to  produce  rota- 
tion.    When  the  work  is  completed,  the  chuck  is  released  by 
disengaging  the  driving  clutch,  and  retarding  the  driving  shaft 
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l.y  iiinuis  of  ;i  frli'tioii  brake,  provldeil  for  llu>  purpose.  Thu 
iiu'itia  of  the  talile  and  woiU  will  tlirn  im|)ait  the  neces.sary 
force  leiiuired  for  opening  the  jaws. 

The  nmchiiio  is  iimtor  driven,  the  motor  liriii;;  nioiiiited,  as 
sliow  n  ill  the  li.ilf-tone.  on  the  side  of  the  machine  frame. 
The  motor  is  a.  Westinghouse  t.vpe  "S."  of  7'i  liorse-powor, 
capable  of  a  variation  In  speed  of  approximately  two  to  one, 
thereliy  eliminating  all  cone  pulleys  for  speed  variation.  The 
efflcieney  of  the  niaehine  is  also  increased  by  this  motor  drive, 
because  the  variable  speed  motor  gives  the  required  speed 
range  in  smaller  ste|is.  permittiiiK  the  mill  at  all  times  to  be 
iiin  at  its  maximum  capacity. 

On  the  top  of  the  rear  part  of  the  housin.^  a  crane  is  lit  led. 
as  shown,  for  lifting  the  car  wheels  into  place  on  the  table 
of  the  machine.  This  makes  the  machine  very  handy  to 
operate,  and  self-contained  in  all  its  features. 


MOTOR-DRIVEN  VARIABLE  SPEED  SENSITIVE 
DRILL  PRESS. 

Last  month  we  illustrated  and  described  the  principal  fea- 
tures of  a  friction-driven  sensitive  drill  press,  built  by  the 
Washburn  Shops  of  the  Worcester  Polytechnic  Institute.  The 
machine    then    described    was    of   the    belt-driven    tyjie.      The 

accompanying  halt-tone  shows 
the  same  machine  with  some- 
what different  arrangements 
in  its  driving  parts,  designed 
for  motor  drive.  The  arrange- 
ment of  the  motor  and  the 
driving  mechanism,  present 
novelties  which  make  this 
modification  of  the  machine 
very  interesting  from  a  me- 
chanical point  of  view. 

The  machine,  arranged  as 
shown,  has  proved  a  great 
success,  and  it  is  stated  that 
a  noticeable  feature  to  every- 
one who  has  operated  this  ma- 
chine is  the  smoothness  with 
which  the  drill  Is  fed  into  the 
worlc.  this  being  due  to  the 
entire  elimination  of  belts. 
The  induction  motor  (which, 
by  the  way,  is  furnished  with 
the  machine  for  either  110 
or  220  volts,  2  or  3  phase,  25, 
40  or  60  cycles)  is  bolted  to 
the  rear  of  the  column,  high 
enough  to  clear  the  square 
table  of  the  machine  when 
this  is  swung  aside  to  enable 
the  use  of  the  round  table.  It 
also  permits  chips  to  be 
brushed  from  the  table,  with- 
out the  liability  of  damage  to 
the  motor.  At  the  same  time, 
a  motor  placed  in  this  posi- 
tion presents  a  neat  appearance,  and  serves  in  a  way  to  balance 
the  machine  against  the  weight  of  the  square  and  round  table 
on  the  other  side  of  the  column. 

The  motor  is  of  constant  speed,  the  speed  variations  being 
provided  by  mechanical  means  through  the  friction  disks.  The 
details  of  the  friction  drive  were  described  in  the  April  issue 
of  Maciii.nkhv,  and  it  will  only  lie  necessary  to  mention  the 
driving  arrangement  in  a  general  way.  The  motor  runs  at 
1,2(10  revolutions  per  minute,  and  by  means  of  a  double  fric- 
tion disk  arrangement,  shown  at  the  top  of  the  machine,  a 
speed  variation  of  the  spindle  ranging  from  400  to  l.fioi)  revo- 
lutions iier  minute  is  obtained.  The  drill  sjiindle  can  be 
stopped  without  stopping  the  motor  by  throwing  the  speed 
lever  to  its  extreme  position.  When  in  this  position,  the 
driver  disk  is  released  from  contact  with  the  friction  roll,  the 
disk  being  recessed  in  order  to  accomplish  this.  When  the 
friction  roll  is  in  contact  with  the  driving  disk.  Its  shaft  or 
spindle  is  raised  slightly  and  the  weight  of  the  rotor  Is  taken 


Washburn  Motor-driven  Sensitive 
Drill  Press. 


by  the  disk,  but  when  in  tile  released  position,  the  weight  of 
the  rotor  is  carried  by  a  special  collar.  On  starting  the  motor, 
the  friction  roll  should  not  he  in  contact  with  the  driver  disk, 
(he  motor  starting  without  load;  then  the  friction  roll  is 
thrown  into  contact  with  the  disk.  Very  little  power  is 
required  for  driving  the  machine,  as  the  normal  pressure  on 
the  roll  Is  very  slight  until  the  drill  Is  in  use,  when  the 
pressure  increases  or  decreases  with  the  working  pressure  on 
the  tool.  The  machine  has  some  very  commendahle  features, 
and  will,  Miuloiiblcdly.  |irove  a  very  efficient  scnsllive  drill. 


CENTER  GRINDER  AND  FRAME  FOR 

PORTABLE  DRILL. 

In   Fig.   1  of  the  accompanying  half-tones  is  illustrated  a 

new    type  of  electrically-driven  center  grinder  made  by  The 

United    States    Electrical    Tool    Co.,    of   Cincinnati,    O.     This 


Fig.  1.    Electric  Center  Grinder. 

grinder  is  mottnted  on  an  angle  plate,  as  shown.  The  lower 
part  of  the  angle  plate  has  a  slot  provided  which  straddles 
the  tool-post  of  the  lathe,  and   the  device  Is  clamped  to  the 


Fig.  2. 


Improvement  of  the  "Old  Man"  [ippllea  to  the 
Electrlcally-dnvon  Drill. 


tool-post  slide  by  means  of  the  tool  in  the  tool-post.  In  this 
way  the  grinding  wheel  with  its  motor  may  be  held  very 
rigidly,  and    there   is   no   vibration   in    (he   iiiolor   of  the   kind 
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so  objectionable  wben  the  motor  is  attached  to  a  shank.  The 
motor  and  grinder  can  be  raised  or  lowered  to  suit  the  height 
of  the  centers  of  the  lathe  by  means  of  oblong  slots  provided 
in  the  vertical  part  of  the  angle  plate,  as  plainly  shown  in 
the  half-tone.  The  device  can  also  be  swiveled  to  any  angle. 
The  bearings  are  adjustable  for  taking  up  the  wear,  and  pro- 
vided with  caps,  making  them  dust-proof.  The  motor  is  of 
the  air-cooled  type. 

Another  handy  device  brought  out  by  the  same  company  is 
an  improvement  on  the  "old  man"  or  a  frame  for  portable 
drill,  as  shown  in  Fig.  2.  This  device  consists  of  a  rigid  post, 
provided  with  two  brackets,  one  having  a  plain  bearing  and 
the  other  arranged  for  feeding  the  drill.  This  post  is  placed 
in  a  base  provided  with  oblong  slots  for  clamping  purposes. 
This  improvement  on  the  "old  man"  as  usually  constructed, 
will  be  appreciated  and  found  very  handy  around  the  shop 
where  portable  electric  drills  are  employed. 


GARDAM  ADJUSTABLE  MULTIPLE 
SPINDLE  DRILL. 

The  adjustable  multiple  spindle  drill  shown  in  the  accom- 
panying illustration  is  one  of  a  series  recently  designed  and 
placed  on  the  market  by  Wm.  Gardam  &  Son,  45-51  Rose 
St.,  New  York,  and  intended  to  take  the  place,  for  manufac- 
turing purposes,  of  the  ordinary  multiple  spindle  drilling  ma- 
chine with  fixed  spindles.  The  machine  shown  in  the  half- 
tone is  adapted  for  drilling  at  one  time  a  number  of  small 
lioles  up  to  l<2<  inch  diameter,  and  a  special  feature  of  the  tool 
is  the  ease  with  which  it  can  be  handled  and  the  rapidity 
with  which  the  changes  can  be  made  from  one  series  of  holes 
to  another.  AVhile  this  particular  drill  is  designed  for  four 
■spindles,  others  are  made  with  a  varying  number  of  spindles 


Gardam  Adjustable  Multiple  Spindle  Drill. 

having  an  adjustment  forward  and  back  of  3  inches,  and  side- 
ways of  15  inches,  the  minimum  distance  between  any  two 
spindles  being  ordinarily  I14  inch.  The  spindles  can  also  be 
adjusted  vertically  to  allow  the  use  of  drills  of  different 
lengths,  and  all  are  bored  to  take  a  No.  1  Morse  taper  shank. 


The  head  which  carries  the  spindles  is  counterbalanced  by  a 
weight  inclosed  within  the  column. 

The  table  is  supported  on  a  very  rigid  box  knee,  and  is 
adjustable  by  rack  and  pinion.  It  is  rectangular  in  shape, 
16  X  12  inches,  giving  an  ample  working  surface,  and  is  sur- 
rounded by  an  oil  groove.  The  size  and  shape  of  the  table, 
however,  can  be  adapted  to  special  needs.  In  order  to  pro- 
vide simple  means  for  taking  up  the  wear,  the  table  and  head 
bearings  are  scraped  and  provided  with  gibs.  The  base  is  cast 
with  a  rim  to  form  an  oil  pan,  preventing  the  overflow  of  oil, 
chips,  etc.  These  drills  are  very  suitable  for  working  in  gangs, 
and  several  of  them  may  be  mounted  on  a  common  base,  and 
arranged  to  work  together  in  groups.  When  set  up  in  this 
way.  one  attendant  can  easily  take  care  of  and  operate  several 
machines.  The  counter-shaft  is  attached  to  the  base,  and  is 
fitted,  with  tight  and  loose  pulleys,  and  has  self-oiling  bear- 
ings. The  driving  gears  are  made  of  carbon  steel,  and  the 
machines  can  be  supplied  with  or  without  direct-connected  all- 
gear  feed,  and  with  or  without  tapping  attachment.  If 
required,  they  can  also  be  easily  adapted  for  individual  motor 
drive. 


THE  HELE-SHAW  CLUTCH. 

One  of  the  severest,  and  undoubtedly  the  most  difficult  and 
most  delicate  of  all  clutch  problems,  has  been  presented  to 
the    designer   by   the   development   of   the    automobile,   and   a 


Pig.  1.    General  Appearance  of  the  Hele-Shaw  Clutch. 

great  many  different  ideas  in  clutch  design  have  been  due 
entirely  to  the  development  of  the  motor  car.  An  interesting 
type  of  clutch  for  this  as  well  as  for  other  industrial  purposes 
is  shown  in  the  accompanying  half-tone.  Fig.  1,  and  the  line 
engraving.  Fig.  2.  The  principal  feature  is  that  the  power 
is  transmitted  through  the  friction  between  grooved  disks  of 
the  cross  section  shown  by  the  heavy  black  line  at  A  in  Fig.  2. 
A  number  of  these  disks  are  placed  in  the  clutch,  the  V-groove 
of  each  fitting  into  the  V-groove  of  the  next.  The  power  is 
transmitted  by  means  of  the  outer  edge  of  one,  and  the  inner 
edge  of  the  other,  of  each  pair  of  disks  engaging,  respectively, 
with  ribs  in  the  outer  casing  B  and  inner  drum  C,  engagement 
being  through  special  notches  cut  in  the  edges  of  the  disks. 
The  outer  casing  is  then  attached  to  the  motor  or  other  prime 
mover,  and  the  inner  drum  to  the  driven  shaft,  or  vice  versa. 
The  spring  D  holds  the  disks  in  engagement  with  each  other, 
until  the  disengaging  lever  is  moved  to  the  left,  pulling  with 
it  the  part  E  and  the  sleeve  over  the  shaft  F.  thereby  com- 
pressing the  spring  D,  and  releasing  the  pressure  on  disks  A. 
The  action,  it  is  thus  seen,  is  very  simple. 

It  has  been  found  that  the  V-shaped  disks  transmit  consider- 
ably more  power  and  permit  a  more  even  "pick-up"  than 
clutches  with  flat  disks.  Other  advantages  claimed  are  also 
that  the  form  of  the  disks  permits  the  bodies  of  the  plates  to 
always  be  well  separated,  and  leave  free  access  for  the  oil 
circulation  until  the  clutch  is  under  engagement.  This  great- 
ly increases  the  radiation  of  heat,  as  compared  with  flat 
disks.  The  special  form  also  secures  greater  transverse 
strength,  and  the  disks  do  not  distort  easily.  The  disks  are 
oiled  under  ordinary  circumstances,  but  if  the  oil  should  be 
lost  by  accident,  the  strength  of  the  disks  prevents  injury 
even  under  the  most  unfavorable  working  conditions. 
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One  of  the  most  lm|)ortant  features  of  the  Helo-Shaw 
c-liitihts,  howevor.  Is  theli-  unifoim  rate  of  engagement  or 
"|iick-np,"  the  engaging  (lualitles  being  greatly  enhanced  hy 
the  special  shape  of  the  groove  In  the  plates.  The  great 
number  of  surfaces  and  their  large  area  make  the  olutch  flex- 
ible and  easily  manipulated  In  case  of  slipping.  The  load  is 
distributed  over  all  the  contact  surfaces  and  therefore  but  a 
fraction  of  the  load  Is  placed  on  each  dlslv,  thert'l)y  preventing 
undue  wear.  Wlien  the  clutch  is  first  applied,  the  plates  be- 
ing pressed  together  by  springs,  the  V-grooves  intermesh 
gradually,  bringing  the  driven  series  slowly  to  the  speed  of 
those  driving,  and  forcing  the  oil  out  between  them.  The 
cushion  of  oil  between  the  plates  nialies  sudden  engagement  ' 
impossible,  a  factor  which  is  of  the  greatest  importance  for 
motor  car  purposes.  When  the  oil  is  finally  squeezed  out, 
the  plates  engage  firmly  with  one  another,  and  all  slip  ceases. 
As  all  lubricated  clutches  drag  minutely  the  supposedly  sta- 
tionary disks  when  the  car  ils  not  running,  a  small  braiie  is 
used  to  stop  the  spinning  of  the  driven  shaft. 


Pig.  2.    Section  of  the  Hele-Sliaw  Clutch,  sho^Wng  Design  of  Details. 

The  V-shaped  plates  are  termed  "Hele-Shaw  friction  disks" 
from  their  inventor,  Professor  Hele-Shaw.  a  description  of 
whose  original  clutch  appeared  in  the  October,  1903,  issue  of 
Machinery.  The  clutch  is  manufactured  in  the  United  States 
by  the  Merchant  &  Evans  Co.,  517  Arch  St..  Philadelphia,  Pa. 


HENDEY  SINGLE  PULLEY  AND  MOTOR-DRIVEN 
GEARED  HEAD  LATHES. 

In  Figs.  1  to  3  are  shown  the  designs  adopted  by  the  Hendey 
Machine  Co.,  Torrington,  Conn.,  for  Its  single  pulley  driven 
lathes,  and  for  those  which  are  to  be  motor  driven.  The 
forms  of  construction  adopted  present  a  number  of  interest- 
ing features.  For  instance,  a  considerable  range  of  mechani- 
cal speed  changes,  nine  for  the  larger  sizes  and  eight  for  the 
smaller  ones,  is  obtained  from  a  single  speed  pulley  by  a 
comparatively  simple  mechanism.  The  few  gears  and  clutches 
required  are  very  liberal  in  size,  possessing  ample  strength 
and  wearing  qualities  to  meet  all  the  requirements  of  high- 
speed turning. 

The  design  of  the  drive  for  the  20  and  24-inch  lathes  is 
best  seen  in  Fig.  2,  which  shows  the  head-stock  of  Fig.  1  with 
the  cover  removed.  The  driving  pulley,  as  shown,  is  mounted 
on  a  shaft  at  the  front  of,  and  in  the  same  longitudinal  plane 
with,  the  spindle  of  the  machine.  It  carries  a  set  of  three 
sliding  gears,  which  may  be  shifted,  by  means  of  the  hori- 
zontal handle  near  the  top  of  the  casing  in  Fig.  1,  to  engage 
with  any  one  of  three  gears  on  a  sleeve  which  runs  loosely 
on  the  spindle.  The  shifting  gears  on  the  driving  shaft  are 
thrown  out  of  engagement  before  their  position  is  chan.ged 
by  rocking  the  lever  shown  at  the  front  end  of  the  head-stock 
In  Fig.  1.  This  rotates  the  eccentric  sleeve  in  which  the  driv- 
ing shaft  is  mounted,  so  as  to  move  the  latler  away  from  the 
spindle  far  enough  to  permit  the  gears  to  be  moved  without 
Interference.  At  the  back  of  the  gear  casing  Is  a  third  shaft 
corresponding  In  function  to  the  usual  back  gear  shaft.  The 
(wo  gears  of  this  shaft  mesh  with  mating  gears  on  the  spindle 


sleeve,    wliile    the    pinion   at    its    right-hand    end    engages   the 
large  spindle  driving  gear. 

The  handle  at  the  front  of  the  casing,  seen  in  both  Pigs.  1 
and  2,  carries  double  cam  grooves  which  operate  two  rocit 
shafts,  one  of  which  is  connected  with  a  positive  clutch  on 
the  back  gear  shaft,  to  connect  the  latter  wilh  either  of  the 
two  driving  gears  on  its  left-hand  end,  wlillc  the  other  oper- 


Fig.  1.     Hendey-Norton  20-lnch  Lathe  with  Geared  Head. 

ates  a  positive  clutch  on  the  spindle,  connecting  the  spindle 
with  either  the  sleeve  at  the  left  or  the  large  spindle  gear  at 
the  right.  By  this  means  it  will  be  seen  that  nine  different 
speeds  are  provided,  the  three  obtained  from  the  sliding  gears 
being  multiplied  by  three  by  the  operation  of  the  positive 
clutches,  it  being  possible  (o  transmit'  the  motion  either 
directly  to  the  spindle  from  the  sleeve,  or  through  either  of  the 
two  back  gear  ratios.  The  arrangement  of  these  controlling 
handles  is  very  convenient.  The  handle  on  the  front  side  of 
the  head-stock  operating  the  positive  clutches  is  used  for 
stopping  and  starting  the  machine  independently  of  the 
counter-shaft.  It  may  be  so  quickly  done  by  this  means  that 
an  appreciable  saving  of  time  results  in  cases  in  which  fre- 
quent changes  of  work  are  required. 

The  head-stock  casing  forms  a  pan  or  reservoir  for  oil  so 
that  the  gears  which  are  enclosed  are  constantly  lubricated. 
By  this  means  they  are  caused  to  run  more  smoothly  and 
they  wear  for  a  materially  longer  time,  as  well.   Special  atten- 


Fig.  2.    The  Head-atock  of  Pig.  1,  with  the  Cover  removed. 

lion  has  been  given  to  the  matter  of  continuous  and  efficient 
lulirication  for  the  bearings,  and  for  the  gearing  rotating 
freely  on  the  shafts  in  the  head.  The  spindles  have  taper 
journals  running  in  annular  bearings;  and  these,  with  the 
driving  sliaft  and  back  gear  bearings,  are  fitted  with  ring 
oilers,  feeding  from  oil  pockets  in  the  casing;  an  exception  Is 
made  In  the  case  of  the  driving  shaft  of  the  20-  and  21-inch 
heads,  which  runs  In  babbitt-lined  bearings  formed  In  either 
end  of  the  sliding  gear  cradle  or  rocker  which  throws  the  gears 
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cut  of  mesh,  as  previously  explained.  All  bearings  of  the 
free  gears  and  of  the  clutches  are  automatically  oiled  from  the 
oil  bath.  The  removal  of  the  upper  half  of  the  casing,  as 
may  be  seen  in  Fig.  2,  exposes  all  the  bearings  and  journals 
and  allows  the  component  parts  of  the  mechanism  to  be  freely 
removed. 

The  driving  pulley  is  12  inches  in  diameter  on  the  20-inch 
lathe  in  question,  and  is  driven  by  a  5-inch  double  belt.  At 
the  highest  spindle  speed  the  belt  travels  3.14  feet  per  revolu- 
tion of  the  spindle,  while  at  the  lowest  spindle  speed  this  is 
increased  to  SI. 5  feet  per  revolution.  By  comparing  this  with 
like  conditions  on  a  20-lnch  belt  cone-driven  lathe,  it  will 
be  found  that  in  addition  to  using  only  a  3-inch  belt  in  place 
of  the  5-inch  one,  the  amounts  of  belt  travel  are  but  1.24  feet 
and    37    feet,    respectively.     The   difference   in   belt   power   is 


is   effected   by   a   silent   chain   which,   with   the   sprockets    on 
which  it  runs,  is  enclosed  in  a  guard  as  shown. 

It  will  be  seen  that  with  either  of  the  styles  shown  in  Figs. 
1  and  3  the  mounting  of  the  motor  on  top  of  the  head  is  neatly 
done,  the  resulting  combination  not  being  at  all  top  heavy. 
There  is  as  well  no  over-hang  in  any  direction,  and  the  whole 
mechanism  may  be  readily  dismounted  at  any  time  when 
occasion  may  require.  These  gear-driven  lathes  are  manu- 
factured in  all  swings  from  12  to  24  inches  inclusive. 


Fig.  3.    Hendey-Norton  14.inch  Motor-driveu  Lathe,  showinB  Geared  Head 

about  4  to  1  in  favor  of  the  geared  head  lathe.  In  all  Hen- 
dey-Norton lathes,  two  speeds  are  available  in  the  counter- 
shaft, since  there  is  no  necessity  for  providing  a  reverse  drive 
for  threading.  By  this  means  the  nine  mechanical  spindle  speeds 
are  doubled,  giving  IS  in  all.  in  geometrical  progression.  In 
the  case  in  question  this  range  is  from  10  to  324  revolutions 
per  minute,  but  may  be  varied,  of  course,  to  suit  the  class 
01  work  to  be  done.  For  motor-driven  machines  it  is  only 
necessary  to  mount  the  motor  on  top  of  the  casing,  and  con- 
nect it  with  the  driving  shaft  by  gearing  or  by  a  chain  drive. 
In  Fig.  3  is  shown  a  motor-driven  machine,  in  which,  how- 
ever, a  somewhat  different  mechanism  is  used  for  obtaining 
the  mechanical  speed  changes.  This  lathe  (which  is  smaller 
than  the  one  previously  shown,  having  14  inches  of  swing)  is 
suitably  driven  by  a  modification  of  the  makers'  well-known 
change  gear  mechanism  used  in  their  standard  line  of  lathes. 
The  intermediate  shifting  gears,  mounted  on  the  driving 
shaft,  are  controlled  by  a  lever  working  in  a  slot  in  the  gear 
casing,  which  is  also  provided  with  locking  holes  for  the 
plunger  pin  of  the  lever.  In  this  head  there  are  4  direct 
speeds  and  4  through  the  back  gears  with  the  driving  shaft 
running  at  a  constant  rate,  giving  8  in  all.  The  large  lever 
at  the  front  of  the  head  controls  a  single  positive  clutch  on 
the  main  spindle,  and  is  used  to  start  and  stop  the  machine 
in  the  same  way  as  a  similar  lever  on  the  20-inch  machine 
shown  in  Figs.  1  and  2.  In  Fig.  3  a  variable  speed  motor  is 
used  in  place  of  the  belt  transmission  to  a  single  pulley;  20 
gradations  of  speed  are  provided  by.  the  controller  used,  so 
that  the  operator  has  at  his  control  160  possible  speeds  in  all. 
By  this  means  he  may  adjust  the  rate  to  give  all  that  the  cut- 
ting tool  will  carry  within  very  close  limits.  The  power  trans- 
mission from  the  motor  to  the  driving  shaft  of  the  lathe  head 


WOODWARD  &  PO^WELL  PLANER  FOR 
FLUTING  FEED  ROLLS. 
We   show   herewith  an   illustration    of  a  special   planer  re- 
cently built  by  the  Woodward  &  Powell  Planer  Co.,  Worcester, 
Mass.,  for  the  special  purpose  of  fluting  feed  rolls  such  as  are 
largely     used     in    textile     machinery    of 
various   kinds.     The  construction   of  the 
planer  involves  a  number  of  special  fea- 
tures which  are  ingenious  enough  to  war- 
rant bringing  the  machine  to   the  atten- 
tion of  our  readers. 

The  feed  rolls  which  are  to  be  planed, 
are  about  1%  inch  in  diameter-.  The 
table  of  the  planer  is  provided  with  10 
centers  to  accommodate  10  rolls  side  by 
side.  These  rolls,  which  are  provided 
with  square  tenons  on  one  end  and  cor- 
responding square  mortises  on  the  other, 
are  mounted  on  centers,  those  at  the 
front  end  being  squared  to  fit  the  mortise 
in  the  work,  while  the  tail  centers  cor- 
respondingly fit  the  tenons.  The  rolls 
are  supported  throughout  their  length  on 
Vs,  in  which  they  are  lightly  held  by 
clamps  adjusted  b.v  the  screws  shown. 

The  head  centers  are  arranged  in  two 
groups,  the  center  spindle  on  each  of 
which  has  a  dial  on  the  outer  end.  The  5 
spindles  in  each  group  are  geared  to- 
gether. These  dials  are  left  blank  in  the 
engraving,  so  that  they  may  be  cut  with 
the  requisite  number  of  notches  for  the 
work  in  hand,  the  number  depending  on 
the  number  of  grooves  desired  in  the  feed 
rolls.  The  hole  in  these  dials  is  placed  a  little  out  of  center,  so 
that  the  space  between  consecutive  notches  will  not  be  the 
same.  This  irregular  spacing  is  necessary  to  break  up  the 
contact  of  the  feed  rolls  against  the  leather-covered  rolls 
they  work  with  when  assembled  in  the  finished  machine.     If 


used  on  SmaUer  Sizes. 


A  Planer  fitted  with  Special  Work-  and  Tool-holding  Devices 
for  Fluting  RoUs. 

the  notches  were  spaced  the  same,  a  series  of  impressions 
would  be  formed  in  the  leather  rolls,  making  gears  out  of 
them.  On  the  horizontal  shaft  which  runs  crossways  of  the 
front  end  of  the  table  are  two  pawls  engaging  notches  in  the 
dials.  When  the  table  is  returning,  the  back  end  of  this 
shaft  strikes  the  inclined  latch,  shown  attached  to  the  bracket 
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at  the  back  side  Of  ihc  hed.  This  hidh  forces  the  shaft  over 
iuid  I  urns  ttio  two  ilials,  couseqiiontly  turning  each  of  the 
ten  spindles  and  Indexing  the  rolls  ready  to  cut  the  next 
groove.  When  the  table  starts  back  on  the  cutting  stroke, 
a  spring  forces  iho  shaft  back  to  Its  original  position,  and  the 
end  (il  it  strikes  the  latcli  which  swings  to  the  right  until  the 
shaft  is  cleared. 

A  tool  is  of  course  provided  for  each  of  the  ten  rolls.  These 
tools  are  all  mounted  in  the  multiple  holder  shown,  which  is 
fastened  to  a  slide  mounted  on  a  frame  which  can  be  rocked 
on  trunnions  in  the  housings  fastened  to  the  side  of  the  bed. 
The  trietion  box  usually  applied  to  operating  tlie  feed  is,  in 
this  case,  used  for  relieving  the  cutters  on  the  return  stroke. 
The  friction  disk  is  connected  by  the  reach  rod  shown  with 
a  lever  attached  to  the  rocking  tool-holder,  so  that  the  cutting 
blades  are  raised  on  the  return  stroke  and  brought  back  into 
position  again  at  the  beginning  of  the  cutting  stroke.  The 
tool  slide  in  which  the  blades  are  mounted  fits  vertically  in 
dove-tail  ways,  being  adjusted  by  a  feed-screw  operated  by  the 
bevel  gears  and  hand-wheels  shown. 


easily  operated  speed  varlatlng  mechanism  in  the  head.  Tlio 
variable  speed  motor,  however,  adds  to  the  elTlciency  of  the 
tool,  as  it  enables  the  operator  to  obtain  a  wide  range  of 
s|)eeds  without  leaving  his  position  at  tlio  carriage.  The  con- 
troller lever  for  tlie  motor  is  mounted  on  the  apron,  and  oper- 
ates through  a  s|)lined  shaft.  The  controller  and  the  resist- 
ance are  placed  on  the  back  of  the  machine. 

Wlien  the  lathe  is  belt-driven,  the  speed  variation  obtainable 
tlirough  the  motor  is  not  available,  but  the  10  speeds  pro- 
vided for  by  the  gearing  in  the  head-stock  give  ample  vari- 
ations for  different  classes  of  work.  In  the  case  of  belt-driven 
machines,  the  gear  on  the  driving  shaft  is  replaced  by  a  pulley, 
running  at  a  constant  siieed  of  300  R.  P.  M.  The  spindle 
speeds  then  obtainable  range  from  3  to  150  R.  P.  M.,  which 
is  surticient  for  all  purposes.  All  the  driving  gears  within  the 
head-stock  are  made  of  steel,  and  run  in  oil,  and  the  bearings 
are  so  arranged  as  to  receive  a  constant  oil  supply,  thus  insur- 
ing a  minimum  of  loss  of  power  through  friction,  and  the 
durability  of  the  tool,  through  the  elimination  of  wear. 

The  lathe  bed  is  32  feet  long,  and  a  feature  which  is  of 
great  advantage  on  a  lathe  of  this  length  is  the  rapid  power 
traverse  by  which  the  carriage  may  be  shifted  along  the  bed 
at  a  speed  of  from  15  to  45  feet  per  minute,  according  to  the 
speed  of  the  motor.  This  traverse  is  driven  by  a  splined 
shaft,  receiving  its  motion  from  the  motor  through  a  belt 
drive  and  bevel  gearing  encased  in  suitable  covers,  as  plainly 
shown  in  the  front  of  the  machine.  The  mechanism  is  oper- 
ated by  the  vertical  lever  at  the  left  end  of  the  apron,  which 
controls  two  friction  clutches  for  connecting  and  disconnecting 
the  splined  shaft. 


Heavy  Bridgeford  36-lnch  Geared  Head  Lathe. 


It  will  be  seen  that  the  table  of  the  planer  is  worm  driven, 
being  provided  with  a  belt  shifting  mechanism  of  the  type 
commonly  used  on  spindles.  The  whole  arrangement  is  an 
Interesting  modification  of  a  standard  machine  for  work  of  a 
highly  specialized  character. 


BRIDGEFORD  36-INCH  GEARED  HEAD  LATHE. 

The  accompanying  half-tone  illustrates  a  new  design  of 
geared-head,  motor-driven  lathe,  containing  several  features 
of  mechanical  interest;  it  is  one  of  three  machines  recently 
built  by  the  Bridgeford  Machine  Tool  Works.  Rochester,  N.  Y., 
for  the  .Jones  &  Laughlin  Steel  Co.'s  new  shops  at  Woodlawn, 
Fa.  One  of  the  principal  features  of  this  lathe  is  that  it  has 
been  designed  exceptionally  heavy,  so  as  to  meet  the  severest 
requirements  placed  on  a  machine  of  this  kind  through  the 
use  of  high  speed  steel. 

The  drive  is  from  a  15  H.P.  Westinghouse  motor,  placed  on 
the  top  of  the  frame  of  the  geared  head-stock.  This  motor 
provides  a  speed  variation  of  from  300  to  900  R.  P.  M.,  and  is 
direct-connected  with  the  driving  shaft  of  the  head-stock 
through  a  rawhide  intermediate  gear.  The  arrangement  in 
the  geared  head-stock  provides  for  fifteen  changes  of  speed, 
arranged   in   geometrical   progression,   obtainable  through   an 


The  lead-screw,  the  motor-controlling  shaft  and  the  rapid 
traverse  shaft  are  all  supported  by  automatic  carriers  which 
slide  on  a  planed  way  on  the  front  of  the  bed  or  frame.  These 
carriers  are  plainly  shown  in  the  illustration;  one  of  them 
always  remains  at  the  center  of  the  travel,  while  the  other  is 
pushed  along  by  the  carriage.  This  method  of  supporting  the 
lead-screw  and  the  controlling  and  traverse  shafts  is  a  decided 
improvement  over  supporting  them  from  the  top  of  the  frame, 
because  by  the  former  method  the  tail-stocli  is  allowed  free 
and  unobstructed  travel. 

The  lathe  is  designed  to  give  a  pulling  power  of  20,000 
pounds  on  a  36-inch  diameter,  which  is  al)out  four  times  that 
of  the  average  cone-driven  lathe  of  equal  size.  Motors  vary- 
ing from  15  to  25  H.  P.  are  used,  according  to  requirements. 
A  constant  speed  motor  can  be  employed  instead  of  the  vari- 
able speed  motor  referred  to,  but  it  is  evident  that  variable 
speed  is  preferable.  The  total  weight  of  the  36-Inch  lathe  is 
about  29,000  pounds.  It  can  be  obtained  with  any  length  of 
bed  desired,  and  the  same  type  of  machine  is  also  built  with 
26,  32,  42  and  46-Inch  swing.  It  will  be  noted  that  in  the 
half-tone  i)art  of  the  long  bed  has  been  omitted,  in  order  to 
show  the  essential  details  more  plainly.  In  the  original  photo- 
graph the  omitted  portion  of  the  bed  carries  a  rigid  center 
rest,  which  Is  also  furnished  with  the  lathe. 
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IMPROVEMENTS   IN    THE    UNIVERSAL   MUL- 
TIPLE  SPINDLE  AUTOMATIC 
SCREW  MACHINE. 

Important  improvements  have  recently  been  made  in  the 
driving  mechanism  of  the  multiple  spindle  automatic  screw 
machine  made  by  the  Universal  Machine  Screw  Co.,  of  Hart- 
ford, Conn.  We  have  previously  described  this  tool  (see  New 
Machinery  and  Tools  in  the  February,  1906,  issue  of  Ma- 
chinery). A  comparison  of  the  description  and  illustra- 
tions given   in   that   issue   with   the   ones  here   given   will   at 


Sleeve  A  for  driving  the  left-hand  or  turning  movement,  see 
Fig.  2,  has  keyed  to  it  a  gear  F,  driven  by  pinion  E  on  shaft  D, 
to  which  is  keyed  the  driving  pulley  C  of  the  machine.     This 
driving  pulley  revolves  at  a  high  rate  of  speed,  and  the  ratio 
of   the    driving    gearing   provided    is   such    that    it    furnishes 
ample  power  for  rotating  the  spindles.     The  right-hand  end 
of  short  shaft  D  is  connected  by  change  gearing  M  with  shaft 
B,  which  drives  the  spindles  for  the  threading  operation,  as 
previously  described.     By  this  means  a  spindle  speed  suitable 
for  threading  can  easily  be  obtained  by  changing  gears   M, 
the  same  as  the  gears  for  threading  on  a  lathe  are  changed. 
The  fact  that  an  intermediate  stud  is  introduced 
between   D    and    B   in    this    change    gearing   re- 
verses the  rotation  of  shaft  B  as  compared  with 
sleeve  A. 

The  cam-shaft  is  also  driven  from  the  same 
pulley  C.  The  left-hand  end  of  shaft  D  (Figs.  2 
and  3)  carries  a  bevel  pinion  G,  meshing  with 
bevel  gear  H  on  shaft  /.  This  shaft  has  loosely 
running  upon  it  pulley  J.  J  may  be  clutched  to 
/  by  throwing  lever  K  over,  thus  engaging  the 
conical  clutch  surface  shown.  When  lever  K  is 
thrown  to  the  right  so  that  the  clutch  is  discon- 
nected, a  spring  brake  L  is  applied  to  pulley  J 
which  is  thus  instantly  stopped.  As  may  be  seen 
in  Fig.  1,  J  Is  to  be  belted  to  the  driving  pulley 
of  the  cam  mechanism.  It  will  thus  be  seen  that 
the  feeding  and  idle  movements  may  be  stopped 
or  started  independently  of  the  spindle,  greatly 
facilitating  the  setting  up  and  operation  of  the 
j^^gi  I  ^^^?~  machine. 

iWK^^  W        '  '         ^■:v<i^l|fS|K|isgK3|||^^^^^^  Another  improvement  in  the  design  is  the  new 

jfjlif^^^ ^  '/^'^^'WlK!^^^^  locking  arrangement   provided.     Previously,   the 

^^^  ^^P^  locking  was  done  by  a  taper  pin  entering  seats 

in  the  periphery  of  the  cylinder.     This  has  been 

Fig.  1.    Improved  Design  of  the  Universal  Multiple  Spindle  Automatic  Screw  Mactnne.  replaced    by    a    locking    bolt    Of    Considerable    Size, 

once  show  the  difference  in  the  two  designs.  The  new  arrange-  thus  giving  great  area  of  locking  surface  and  reducing  the 
ment  provides  for  a  single-belt  drive  in  place  of  the  three-belt  possibility  of  error.  This  enters  milled  seats  in  the  body  of 
drive  required  in  the  older  machine.  Besides  reducing  the  the  cylinder,  the  milling  being  done  on  a  fixture  which  has 
cost  of  the  belting  used,  an  important  feature  is  the  fact  that  been  very  carefully  made  so  as  to  divide  these  slots  with  great 
it  permits  greater  flexibility  in  the  arrangement  of  the  ma-  accuracy.  As  constructed,  the  upper  face  of  the  locking  bolt 
chines,  gives  greater  driving  power  to  the  spindle,  and,  by 
means  of  provisions  to  be  described  later,  permits  of  vary- 
ing through  a  wide  range  the  ratio  between  the  turning  and 
threading  speeds. 

As  will  be  remembered,  in  this  machine  five  spindles  are 
employed,  carried  in  a  cylinder  which  is  indexed  to  bring  each 
spindle  in  turn  opposite  each  of  the  five  tool-holders,  for 
which  provision  is  made  in  the  tool  slide.  The  bars  of  stock 
which  are  held  and  rotated  by  these  spindles  project  to  the 
rear  of  the  machine,  where  they  are  carried  by  reels  supported 
by  stands  bolted  to  the  floor.  The  tool-holder  is  fed  forward 
by  a  cam  on  the  cam  shaft  in  the  base  of  the  machine,  advanc- 
ing all  the  tools  simultaneously,  and  completing  a  piece  of 
work  at  each  revolution.  The  various  cross-slide  opera- 
tions, the  indexing  of  the  cylinder,  and  the  feeding  and 
gripping  of  the  stock,  are  also  controlled  by  cams  on  the  same 
cam  shaft. 

The  threading  is  effected  by  reversing  the  spindle.  The 
spindles  normally  revolve  in  a  left-hand  direction  for  all  the 
turning,  drilling,  forming  and  cutting-off  operations.  For 
threading  on  the  die.  they  are  reversed  to  give  a  slow  right- 
hand  rotation  suitable  for  the  threading  operation.  When 
the  die  is  advanced  to  the  proper  point  on  the  work,  the  spin- 
dle carrying  the  latter  is  again  reversed  to  throw  in  the 
regular  left-hand  movement,  and  the  die  is  rapidly  threaded 
off  again.  To  obtain  this  alternate  forward  and  backward 
rotation  of  the  spindles  in  the  cylinder,  they  are  driven  by 
two  sets  of  gearing  from  their  left-hand  ends,  of  which  the 
one  nearest  the  turret  is  driven  by  a  gear  on  a  sleeve  passing 
through  the  axis  of  the  cylinder  and  leading  toward  the 
right  of  the  machine,  while  the  gear  for  driving  the  thread 
Is  keyed  to  a  shaft  passing  through  this  sleeve,  also  extending 
toward  the  right.  In  the  older  design,  this  shaft  and  this 
sleeve  were  each  driven  by  separate  pulleys,  belted  to  the 
counter-shaft.  This  has  been  changed  in  the  new  design  to  the 
method  of  driving  shown  in  Figs.  1  and  2. 


.li(i<),"ier!/..v.r. 


Fig.  2.     The  Spindle  and  Cam  Shaft  Driving  Mechanism.  Operated 
by  a  Single  Belt. 

is  radial.  A  wedge  adjustment  is  provided  for  keeping  this 
radial  face  properly  adjusted  against  the  cap  which  confines 
the  bolt  in  the  slot  in  which  it  is  held.  The  mechanism  for 
operating  the  locking  bolt  and  indexing  the  cylinder  has  been 
described  in  M.\chineky  in  the  article  previously  referred  to. 
The  increased  ruggedness  and  wearing  surface  given  the  lock- 
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Ui'A  liolt  in  this  dosign  should  result  In  a  lengthenliiR  of  the 
ell'ectlvo  life  of  the  IndexluK  lueohaiilsni. 

Tho  pump  used  In  supplying  tho  cutting  tools  with  oil  Is 
also  gear  driven,  from  large  gear  F  on  the  center  sleeve.  This 
does  away  with  the  belt  drive  commonly  used  on  machines  of 
this   kind    in    which    the   belt   often    becoines   oily   and    slips, 


MachincrjjjNS'* 
Fig:.  3.    End  View  of  the  Spindle  and  Cam  Shaft  Drivingr  Mechanism. 

thereby  decreasing  the  flow  of  oil  on  the  tools,  resulting  often- 
times in  seriously  heating  and  damaging  them.  Another  new 
feature  of  the  machine  is  the  design  of  the  positive  clutch 
used  for  connecting  the  spindles  with  either  the  left-hand 
turning  or  the  right-hand  threading  movement.  We  hope  to 
publish  a  description  of  the  design  of  these  new  clutches  in  a 
later  issue. 

The  capacity  of  the  machine  shown  in  Fig.  1,  which  is  the 
No.  3  size,  allows  the  use  of  stock  up  to  1%  inch  in  diameter. 
It  will  turn  up  to  5  inches  in  length  and  will  feed  stock  to  6 
inches  in  length.     Two  smaller  sizes  are  made. 


form  the  sides  of  the  fork.  If  the  chute  Is  already  lillcd, 
the  blanks  slide  back  down  the  fork  when  It  Is  again  dipped 
into  the  hoppci-.  The  raising  and  lowering  of  the  fork  is 
effected  by  a  cam  on  the  bevel  gear  shaft  which  drives  the 
hoiiper.  This  cam  operates  a  vertical  rod  passing  through 
the  center  of  the  hopper  which,  in  turn,  acts  on  the  fork 
through  the  radial  bars  shown.  The  chute  Is  com- 
posed of  a  second  pair  of  adjustable  bars,  which 
catch  the  heads  of  the  screws  and  allow  them  to 
slide  down  to  an  escapement.  This  escapement, 
operated  by  cam  mechanism  to  be  described  later, 
permits  the  blank  to  fall  into  position  in  the  work- 
holding  disk,  when  the  proper  time  comes  for 
grasping  it  and  presenting  it  to  the  saw. 

A  particular  feature  of  this  feeding  mechanism 
is  the  ease  with  which  it  may  be  adjusted  for 
screws  of  different  sizes.  There  are  no  parts  which 
have  to  be  removed  and  replaced  for  others  In 
making  changes,  everything  being  permanently 
attached  to  the  machine.  Changing  from  one  size 
to  another  is  a  matter  simply  of  adjusting  the  dis- 
tance between  the  guiding  bars  of  the  fork  and  the 
chute  to  the  size  of  the  body  of  the  screw,  and 
adjusting  the  top  bar  of  the  chute  and  the  escape- 
ment to  the  size  of  the  head  of  the  screw. 

The  work-holding  and  cutter-feeding  movements 
are  operated  from  a  cam  shaft  at  the  back  of  the 
machine,  connected  with  the  large  driving  pulley 
at  the  left  by  change  gearing,  so  that  the  rate  of 
operation  may  be  altered  to  suit  the  size  of  work 
in   hand.     The   mechanism  for  holding  the  work 
and  presenting  it  to  the  saw  will  best  be  under- 
stood by  comparing  the  top  view  of  the  machine, 
Fig.  2,  with  the  line  drawing.  Fig.  3.     After  being 
released  from  the  chute,  the  blank  falls  into  the 
position  shown   at  A  in   Fig.   3,  where   it  is  held 
between  a  seat  in  bushing  B  and  spring  C,  which  is  attached 
to   escapement  lever  D.     This  escapement  lever,   which  thus 
both  operates  the  escapement  and  holds  the  work  in  place  in 
bushing  B.  is  operated  by  cam  E  on  the  cam  shaft  at  the  rear 


TAYLOR  &  FENN  AUTOMATIC  SCREW 
SLOTTING  MACHINE. 

In  the  automatic  screw  slotting  machine  shown  in  Figs.  1 
and  2  and  described  in  the  following  paragraphs,  the  builder, 
the  Taylor  &  Fenn  Co.,  of  Hartford,  Conn.,  appears  to  have 
succeeded  admirably  in  its  attempt  to  design  a  simple  and 
effective  machine  in  which  the  possibilities  of  error  on  the 
part  of  the  operator  are  reduced  to  a  minimum,  while  the 
rate  of  production  is  set  at  the  highest  attainable  pitch.  The 
machine  is  entirely  automatic  In  its  action,  and  requires  no 
attention  beyond  the  filling  of  the  hopper  with  blanks,  the 
removal  of  the  finished  work,  and  the  occasional  sharpening 
of  the  saw  with  which  the  slotting  is  done. 

The  larger  pulley  at  the  left  of  the  machine,  driven  by  a 
constant  speed  belt,  operates  the  work-holding  and  feeding 
movements.  This  pulley  revolves  on  a  stud,  and  drives  a  long 
pinion,  which  at  the  front  meshes  with  a  gear  on  a  shaft 
extending  beneath  the  bed  of  the  machine  and  driving  the 
hopper  at  the  right,  through  the  bevel  gears  shown.  This 
hopper  and  the  feeding  mechanism  connected  with  It,  thus 
opt  rate  at  constant  speed,  regardless  of  the  size  of  the  screw, 
and  serve  to  keep  full  of  blanks  the  chute  leading  to  the  work- 
ho'.ding  disk.  The  principle  of  the  feeding  mechanism  is  the 
same  as  that  employed  on  practically  all  machines  of  this 
kind.  The  slowly  revolving  hopper  is  filled  with  screws.  A 
fork  which  dips  into  the  hopper  Is  raised  from  time  to  time 
to  allcw  to  slide  downwartl  into  the  chute,  the  screws  whose 
head:!  have  been  caught  between  the  adjustable  bars  which 
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Fig.  1.    The  Taylor  Sl  Fenn  Automatic  Screw  Slotting  Mnchino. 

Of  the  machine,  driven  through  the  change  gears  at  the  left 
end  of  the  machine  as  previously  described. 

At  i<'  Is  a  vertical  shaft  extending  down  through  the  bed  of 
the  machine,  driven  by  the  bevel  gears  shown,  from  the  shaft 
on  which  K  Is  mounted.   This  shaft  carries  a  revolving  arm  G, 
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which  strikes  locljing  lever  H,  pivoted  at  J.  and  raises  it  from 
the  slot  in  dislv  K,  in  which  it  is  seated.  All  these  parts  are 
shown  in  dotted  lines,  being  located  beneath  the  base  of  the 
machine.  Continuing  its  movement,  G  strikes  against  the 
teeth  of  the  star  wheel  L  as  shown,  revolving  it  one-sixth  of 
a  turn.  When  this  revolution  has  been  completed,  H  again 
drops  into  the  slot  in  K.  locking  the  latter.  The  locking  disk 
K  and  star  wheel  L  are  keyed  to  a  vertical  shaft  passing  up 
through  the  bed  of  the  machine  and  operating  turret  or  work- 


Fig.  2.    Plan  View  of  Screw  Slottingr  Machine,  showing  Work-feeding 
and  holding  Mechanism. 

holder  M.  As  shown  in  Fig.  2,  this  work-holder  carries  six 
bushings  B,  and  in  its  rotation  receives  the  work  from  the 
chute  and  delivers  it  to  a  position  directly  beneath  the  slit- 
ting saw.  The  work  is  held  loosely  in  place  in  the  bushing 
by  guard  N,  which  is  adjusted  in  or  out  to  agree  with  the 
diameter  of  the  body  of  the  work. 

As  the  work  is  indexed  step  by  step  around  to  the  saw,  and 
finally  brought  in  position  beneath  it,  a  cam  surface  on  the 
face  of  cam  E  operates  lever  0,  whose  inner  end  is  thus 
pressed  firmly  against  the  work,  clamping  It  to  its  seat  in  the 
bushing.    Cam  E  does  not  bear  directly  on  the  end  of  the  lever 


Fig.  3. 


Partial  Plan  Vie-w,  3ho\ring  Work-holder 
Indexing  Mechanism. 


0,  but  acts  through  the  intermediate  lever  P,  which  is  adjust- 
able by  means  of  the  thumb  screw  shown.  It  is  thus  possible 
to  regulate  the  pressure  with  which  0  bears  on  the  work, 
varying  the  adjustment  as  the  size  of  the  stock  varies. 

The  saw  is  mounted  on  a  slide,  gibbed  to  the  face  of  a 
short  column,  and  is  driven  by  the  constant  speed  pulley  and  ■ 
gearing  shown.  It  is  held  normally  at  the  upward  extreme  of 
its  travel  by  springs  beneath  it,  seen  in  Fig.  1.  The  saw  is 
fed  down  into  the  work  by  cam  Q  (see  Fig.  2)  acting  on  lever  R. 
This  cam  operates  in  such  a  way  as  to  bring  the  saw  quickly 
down  into  contact  with  the  work  and  feed  it  rapidly  in,  slowing 
the  feeding  motion  gradually  as  the  saw  cuts  to  greater  depth 
and  takes  a  wider  cut.  As  soon  as  the  depth  has  been  reached, 
the  point  of  lever  R  drops  off  the  cam  and  the  slide  flies  back. 
Contact  P  on  lever  0  then  drops  into  the  relieving  space  in 
the  face  of  cam  E,  thus  releasing  the  work  from  the  bushing 
B  and  allowing  it  to  drop  into  a  chute  by  which  it  Is  carried 
to  a  box  placed  to  receive  it.     Should  the  work  not  fall  freely 


from  its  seat  in  the  bushing,  it  is.  by  the  continued  rotation 
of  the  turret,  finally  ejected  by  the  curved  edge  of  ejector  S. 
An  oil  pump  is  provided,  as  seen  in  Fig.  1,  which  keeps  the 
saw  and  the  work  flooded  so  that  the  slotting  operation  can  be 
performed  at  the  highest  possible  rate. 

It  will  be  noted  in  Fig.  2  that  bushings  B  are  provided  with 
a  number  of  seats  in  their  periphery.  It  is  thus  possible  to 
provide  for  holding  screws  of  a  number  of  different  sizes 
without  requiring  new  bushings,  as  it  is  only  necessary  to 
loosen  the  screws  holding  the  bushings  and  revolve  them 
until  the  proper  seat  is  brought  to  position  to  hold  the  work. 

An  important  feature  of  the  method  of  holding  the  work 
and  presenting  it  to  the  saw  is  the  fact  that  inaccuracies  in 
Indexing  do  not  affect  the  centering  of  the  slot  in  the  head  of 
the  screw.  An  inaccuracy  in  the  indexing  only  takes  place  in 
a  direction  lengthwise  of  the  slot,  and  not  at  right  angles 
with  the  face  of  the  saw. 

A  screw  adjustment  Is  provided  for  shifting  the  spindle  end- 
wise in  centering  the  slot,  though  this  only  needs  to  be  done  to 
make  allowance  for  cutters  of  different  thicknesses.  The  seats 
in  bushings  B  are  cut  to  such  depth  as  to  always  present  the 
screw  in  the  same  position  whatever  the  diameter  of  the 
stock. 

One  of  the  provisions  for  making  the  machine  fool-proof  is 
the  means  furnished  for  allowing  the  driving  pulley  to  slip 
on  the  hub  of  the  pinion  it  drives,  if  any  unwonted  resistance 
is  met  in  the  mechanism.  The  pulley  is  not  keyed  to  the 
pinion,  but  drives  it  by  frictional  contact,  being  clamped  be- 
tween collars  with  a  degree  of  pressure  adjusted  to  suit  the 
requirements. 

All  gears  are  guarded,  these  guards  being  removed  from  the 
machines  to  show  the  mechanism  better.  This  prevents  the 
possibility  of  injury  to  the  operator,  as  well  as  danger  to  the 
gears  themselves  from  the  accidental  falling  into  them  of 
screw  blanks  or  chips.  These  provisions,  together  with  the 
adjustability  provided  in  the  feeding  and  holding,  should 
make  the  machine  a  thoroughly  practical  one  for  the  work  it 
is  intended  to  perform. 


LAPOINTE  SPIRAL  BROACHING  MACHINE. 

In  the  accompanying  engraving  is  shown  an  ingenious 
modification  of  the  well-known  broaching  machine  built  by  the 
Lapointe  Machine  Tool  Co.,  Hudson,  Mass..  which  adapts  it  to 
the  broaching  of  spirals,  performing  this  operation  in  a  very 
simple  and  effective  fashion.  The  changes  made  in  the  design 
of  the  machine  are  those  necessary  to  permit  the  broach  to 


Modification  of  the  Lapointe  Broaching  Machine,  adapting  it  to 
the  Cutting  of  Spirals. 

revolve  freely  while  being  forced  through  the  work.  The 
machine  here  shown  should  be  compared  with  the  standard 
design,  which  we  have  previously  illustrated.  (See  the  New 
Machinery  and  Tools  Department  of  the  July,  1907,  issue  of 
Machineet. 

As  in  the  standard  machine,  the  broach  is  reciprocated  by 
a  ram  with  a  screw  thread  cut  in  it,  engaging  a  nut  which 
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ma.v  be  rcvolvid  in  either  direction,  so  as  to  drive  tlie  ram 
in  or  out.  The  reversal  is  effected  In  this  machine  by  the 
shifting  of  belts,  being  controlled  by  reversing  dogs  which 
may  be  set  to  limit  the  stroke  In  the  same  way  that  a  planer 
table  Is  controlKnl.  Instead  of  fastening  the  broach  in  the 
end  of  the  ram  and  |)ulllng  it  through  the  work,  the  broach 
Is  pushed,  by  a  cross-head  out  in  front  of  the  machine,  which 
Is  Itself  pulled  by  the  two  sliding  rods  sliowu,  connecting  it 
with  the  head  of  the  ram.  In  this  way  the  ram  pulls  the 
cross-head  and  the  cross-head  pushes  the  broach  through  the 
work,  the  latter  being  mounted  on  the  front  face  of  the  bed 
of  the  machine  in  the  same  way  as  in  the  usual  design.  The 
broach  is  not  held  in  a  holder,  but  is  supported  on  a  hardened 
center,  which  thus  allows  it  to  revolve  in  accordance  with  the 
spiral  of  the  grooves  whicli  the  broach  is  to  cut.  The  broach 
is  revolved  by  its  own  lead,  so  that  no  complicated  mechanism 
Is  necessary  for  obtaining  the  iiitch  of  the  spiral. 

In  the  work  shown,  the  lead  of  the  spiral  is  about  G  inches 
per  revolution.  A  twist  considerably  more  rapid  could  be 
obtained  if  It  were  necessary,  the  limit  for  work  of  this 
diameter  being  about  3  inches  lead.  The  number  of  grooves 
or  threads  makes  no  difference  with  the  work  of  the  broach. 
It  will  be  seen  that  the  arrangement  is  very  satisfactory  from 
the  standpoint  of  rapid  working,  as  neither  the  tools  or  the 
work  have  to  be  clamped  in  any  way,  it  being  merely  neces- 
sary to  place  them  in  position  and  start  up  the  machine. 
When  the  broach  is  passed  through  tlie  work  the  operator  picks 
it  out  from  the  bed.  removes  the  worlc  and  inserts  a  new 
piece,  proceeding  as  before. 


THE  LOEAAT  IMPROVED  VICTOR  PIPE- 
THREADING  MACHINE. 

A  machine  embodying  several  new  features  of  design  which 
will  tend  to  enhance  the  value  of  the  pipe-threading  machine. 
has  been  placed  on  the  market  by  The  Loew  Manufacturing 
Co..  of  Cleveland.  Ohio.  This  machine  is  known  as  the  1908 
model  of  the  Loew  Victor  pipe  machine.  The  most  important 
improvement  in  the  design  of  the  machine  is  the  added 
strength  given  to  parts  suljject  to  stresses,  it  having  been  the 


Improved  Pipe-threading  Machine  of  Heavy  and  Rigid  Deslgrn. 

manufacturer's  object  to  build  a  machine  sufflciently  strong 
and  durable  to  withstand  the  same  hard  service  to  which  all 
Bo-callcd  lathe-bed  machines  are  subjected.  The  Increase  in 
size  from  previous  designs  Is  indicated  by  the  fact  that  the 
length  of  the  base  has  been  increased  8  inches;  the  diameter 
as  well  as  tlie  bearing  surface  of  the  head  has  been  Increased; 


a  new  oil  inui  has  also  been  added  lo  the  machine;  and,  in  all, 
tills  design  is  about  450  pounds  heavier  than  its  predecessor. 
Outside  of  these  specific  Improvements,  the  machine  contains 
all  the  special  features  characteristic  of  the  Loew  Manufactur- 
ing Co.'s  machines  In  general,  which  may  be  summarized  as 
follows:  The  die-head  is  self-locking,  and  holds  the  die  abso- 
lutely rigid,  wilhnnt  the  use  of  wing  nuts  or  other  locking 
devices;  the  machine  is  provided  with  automatic  die  releas- 
ing attachment,  opening  the  dies  and  removing  the  burrs  from 
the  thread  at  the  same  time;  there  is  no  gearing  on  the  out- 
side of  the  machine,  a  feature  of  great  importance  for  safety 
as  well  as  convenience;  and  a  self-locking,  adjustable  guide 
is  provided  which  holds  the  pipe  absolutely  rigid.  The  power 
required  to  drive  the  machine  fully  loaded  is  about  1  H.P. 
The  design  of  this  machine  enables  it  to  do  the  same  class 
of  work  as  others  of  the  regular  lathe-bed  type,  although  it 
is  practically  only  one-third  of  the  size  of  that  class  of  pipe- 
threading  machines. 


DEVICE  FOR  HOLDING  ROLLER  CHAIN  WHILE 
REPLACING  LINKS. 
During  the  last  few  years  roller  chain  drives  and  link  belts 
have  come  into  use  to  a  very  great  extent  where  short  belt 
drives  formerly  had  to  be  resorted  to.  The  advantages  of  the 
chain  drives  in  such  cases  are  well  known.  The  chains  will 
not  stretch  like  the  belts,  and  all  the  common  troubles  of 
belt  slip,  slack  belts,  etc.,  are  eliminated.  One  difficulty  with 
chain  drives,  however, 
has  been  that  some- 
times a  link  proves  de- 
fective or  is  accident- 
ally injured,  so  that  it 
is  necessary  to  replace 
this  link.  Repair  links 
are  always  supplied, 
but  it  is  not  always 
easy  with  the  tools  or 
apparatus  at  hand  to 
place  these  links  in  po- 
sition. For  this  purpose 
the  Diamond  Chain  and 
Mfg.  Co.,  240  W.  Georgia 
St.,  Indianapolis,  Ind., 
has  placed  the  Diamond  repair  block  on  the  market.  With 
this  tool  which,  as  shown  in  the  accompanying  engraving,  is 
small  enough  to  be  carried  in  the  pocket,  it  is  very  easy  to 
repair  a  riveted  chain.  The  chain  is  placed  in  the  block  as 
indicated,  and  by  giving  both  rivet  heads  in  the  link  to  be 
replaced  a  light  tap  with  a  hammer  on  a  center  punch,  placed 
with  its  point  at  the  center  of  the  rivet,  the  old  link  may  he 
detached  and  a  new  one  put  in  its  place,  the  chain  drive 
being  placed  in  action  within  a  few  minutes.  This  little  tool 
will  be  appreciated  by  anybody  who  uses  roller  chain  drives 
in  any  form. 


Machinery.X.  Y. 


Diamond  Repair  Block  for  Holding  Roller 
Chain  while  replacing  Links. 


BBSLY  NO.  6  HEAVY  SPIRAL  DISK  GRINDER. 

This  machine,  built  by  Chas.  H.  Besly  &  Co.,  15-17-19-21  So. 
Clinton  St.,  Chicago,  111.,  is  a  double  disk  grinder  with  a 
third  disk  for  ordinary  plain  grinding  at  the  left-hand  end  of 
the  machine.  This  use  of  three  disks  makes  the  machine 
available  for  the  full  range  of  work  which  may  be  done  on 
the  disk  grinder,  the  tool  combining  the  advantages  of  both 
the  single  and  double  disk  types. 

The  disk  at  the  left-hand  end  of  the  machine  may  he  pro- 
vided with  any  one  of  the  various  styles  of  tables  built  hy  the 
makers.  That  shown  is  a  geared  lever  feed  table,  which  may 
be  used  tor  a  large  variety  of  grinding  operations.  The  top 
is  so  designed  that  jigs  and  fixtures  of  all  descriptions  may 
readily  be  attached  thereto.  It  may  be  clamped  in  a  stationary 
position,  or  oscillated  back  and  forth  across  the  face  of  the 
disk  at  the  will  of  the  operator.  For  beveled  work,  it  may 
be  tipped  to  any  angle  up  to  30  degrees  from  the  horizontal 
position.  It  has  a  very  powerful  feeding  mechanism  con- 
trolled by  an  easily-operated  short  lever;  a  micrometer  ad- 
justing screw  is  provided  for  grinding  to  size.  The  bearing 
of   the   table    on    the    shaft    is    very    long   and    the    thrust    is 
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taken  by  collars  which  are  rigidly  clamped  to  the  shaft,  and 
so  protected  that  dust  and  grit  are  excluded  from  the  bearing 
surfaces,  insuring  long  wear  and  continued  rigidity  through- 
out the  life  of  the  machine. 

A  special  feature  of  the  double  disk  portion  of  the  machine 
is  the  adjustable  dust  hood  arrangement.  This  is  so  con- 
structed that  the  gap  where  the  work  is  inserted  between  the 
disks,  opens  and  closes  automatically,  according  to  the  height 
or  width  of  the  work  the  machine  is  operating  on.  The  parts 
of  which  it  is  made  telescope  together.  The  right-hand  end 
of  the  hood,  being  attached  to  the  movable  head,  is  always 
brought  into  position  by  it,  narrowing  the  gap  or  opening  it 


Combined  Double  Disk  and  Single  Disk  Grinder. 

as  this  head  is  moved  in  toward,  or  away  from  the  opposite 
disk.  It  is  also  hinged  at  the  back  side  of  the  machine,  so 
that  it  can  be  instantly  thrown  back,  giving  free  access  to 
the  disks.  The  dust  pocket  in  the  base  of  the  machine  is  so 
arranged  as  to  collect  naturally  practically  all  of  the  waste 
from  the  grinding  operation.  An  exhaust  pipe  can  be  at- 
tached to  the  rear  of  the  base  or  go  up  through  the  floor 
directly  underneath,  the  latter  being  a  desirable  arrangement 
for  some  cases.  When  connected  with  a  suitable  exhaust  fan, 
this  machine  in  operation  is  entirely  free  from  dust.  A  hood 
is  also  provided  for  the  outside  wheel  on  the  left-hand  end 
of  the  machine,  though  this  is  not  shown  in  the  engraving. 

The  machine  as  here  shown,  is  equipped  with  20-ineh  spiral 
disk  wheels  13/16  inch  thick.  The  spindles  are  driven  by  6- 
inch  belts  at  a  speed  of  about  3,000  feet  per  minute,  thus  in- 
suring ample  driving  power.  The  bearings  are  long  and  well 
protected  from  dust  and  grit.  The  sliding  spindle  is  moved 
to  and  fro  by  rack  and  pinion  arrangement  giving  the  operator 
great  leverage  and  making  his  work  easy.  An  adjustable  mi- 
crometer stop  screw  Is  provided  for  this  movement.  On  the 
front  of  the  base  is  cast  a  pad  having  a  T-slot  through  its 
whole  length  on  which  the  work  rest  brackets  may  be  secured. 
Special  fixtures  may  be  fastened  to  the  machine  in  the  same 
way.  The  spindles  are  made  of  crucible  machine  steel  ground 
all  over,  with  special  attention  given  to  the  matter  of  lubrica- 
tion. The  net  weight  of  this  machine  with  all  accessories  is 
3,600  pounds.  This  includes  work  rests  of  various  widths,  a 
setting  up  press,  counter-shaft  and  an  assortment  of  spiral 
grinding  surfaces.  Solid  wheel  chucks  can  be  furnished  with 
this  machine  if  desired. 


NATIONAL  AUTOMATIC  FIVE-WAY  DRILLING 
MACHINE. 

The  National  Automatic  Tool  Co.,  Dayton.  Ohio,  is  the 
builder  of  machinery  which  automatically  performs  machine 
shop  operations  on  parts  which  are  made  in  large  quantities. 
We  show  herewith  an  example  of  its  product  in  the  shape 
of  a  five-way  drilling  machine,  which,  in  the  case  shown,  is 
engaged  in  drilling  a  sewing  machine  bed-plate  having  19 
holes,  5  of  which  are  counterbored  and  one  of  which  is  % 
inch  in  diameter  and  1  inch  long.  The  work  is  done  in  forty- 
five  seconds.  The  tool  is  universal  and  can  be  arranged  for 
any  other  class  of  work. 

As  may  be  seen  in  the  engraving,  the  machine  is  mounted 
on  a  cross-shaped  bed-plate  of  great  depth  in  proportion  to  its 


length  and  width,  and  heavily  ribbed  on  the  inside,  making  it 
free  from  appreciable  deflection.  This  is  an  essential  feature 
where  combination  drills  and  counterbores  and  large  drills 
are  used,  and  where  accurate  alignment  between  spindles  and 
jigs  is  desired.  This  bed  is  mounted  in  an  oil  pan  which 
keeps  the  dirt  and  chips  from  the  floor,  and  forms  a  recep- 
tacle for  the  oil  or  drilling  compound  used.  In  the  case 
shown,  in  which  all  four  sides,  as  well  as  the  top  of  the 
piece  are  to  be  operated  on,  each  of  the  four  branches  of 
the  bed  is  provided  with  a  drilling  head  mounted  on  a  slide, 
by  which  it  is  fed  into  the  work.  These  drilling  heads  ar& 
each  made  up  for  the  particular  work  to  which  the  machine 
is  set,  carrying  drills  of  the  required  sizes,  rotated  by  suitable 
gears  of  the  proper  speeds.  The  work  is  held  on  a  bracket 
in  the  center  of  the  bed  in  a  jig,  to  permit  the  rapid  clamping 
of  the  work  and  to  guide  proiierly  the  various  drills  and 
counterbores  used.  Where  holes  are  to  be  drilled  in  from  the 
top,  as  in  this  case,  brackets  are  also  provided  for  the  vertical 
spindles. 

After  the  work  has  been  clamped  in  place  in  the  jig,  the 
machine  is  started  and  the  four  heads  are  fed  in  toward  the 
work  by  cams,  one  for  each  head.  These  cams,  which  are  of 
the  cylindrical  type,  give  a  rapid  forward  movement  until  the 
drills  have  reached  the  work,  when  they  are  fed  in  slowly 
.  to  the  proper  depth  and  quickly  returned  again.  The  cam 
shaft  stops  at  the  end  of  the  backward  movement,  mechanism 
being  provided  for  this  to  obviate  the  possibility  of  the  injury 
which  would  result  to  the  workman  if  the  machine  should 
not  be  shut  off,  but  should  again  return  while  he  was  remov- 
ing the  work.  The  cams  for  feeding  the  heads  are  mounted 
inside  the  four  ends  of  the  bed.  and  control  rolls  attached 
to   adjustable   bars,    which    may   be   clamped   in  any   suitable 


A  Machine  for  Automatically  Drilling  Five  Sides  of  Work  made 
in  Large  Quantities. 

longitudinal  position  with  relation  to  the  slides,  thus  fur- 
nishing means  for  adjusting  the  depth  to  which  the  drills  are 
set.  Power  is  transmitted  from  the  rear  of  the  machine  to 
the  several  ways  by  means  of  miter  gears  of  liberal  propor- 
tions and  carried  to  the  driving  shafts  of  the  drill  heads  by 
means  of  twisted  tooth  gears  and  raw-hide  idlers.  The  main 
driving  shafts  have  their  bearings  in  a  sleeve  which  is  rigidly 
fastened  to  the  bed,  and  about  which  the  cam  drum  revolves. 

The  removable  drill  heads  are  securely  fastened  and 
dowelled  to  the  sides.  Each  is  composed  of  two  sections, 
dowelled  together,  each  section  being  a  receptacle  for  oil, 
giving  thorough  lubrication  to  the  spindles,  driving  shaft  and 
gears.     Each  spindle  has  three  bearings  and  its  driving  gear 
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Is  located  between  two  of  them.  Wliere  long  life  and  great 
accuracy  of  allgnnienl  Is  desired,  spindles  are  made  of  tool 
steel  hardened,  ground  and  lapiied.  Ordinarily,  however,  it 
is  sufficient  lo  have  the  spindles  ground  all  over,  running 
in  bushings  of  high  grade  phosphor  bronze.  All  of  the  spin- 
dles are  provided  with  ball  thrust  bearings  with  lock  nuts  at 
the  rear  to  take  up  end  motion  due  to  wear.  Idler  studs  are 
hardened  and  ground  and  supported  at  both  ends,  the  gears 
running  in   tlic  middle  of  the  studs  between  two  bearings. 

Each  removable  drill  box  with  its  spindles  carries  its  own 
master  gear,  so  that  by  taking  out  the  spindle  driving  shaft, 
the  whole  drill  box  .may  bo  removed  and  another  one  fastened 
la  place  for  machining  a  new  piece  of  work.  Each  spindle 
carries  a  chuck  made  especially  for  the  size  of  the  drill  to  be 
used,     Morse  tapers  are  used  on  all  the  chucks. 

These  machines  are  made  in  two,  three  and  four-way 
designs,  as  well  as  for  drilling  in  five  directions,  as  shown  in 
the  engraving.  The  machines  are.  universal  and  can  be 
arranged  for  any  class  of  work  within  the  range  of  the 
machine.  They  are  in  use  at  the  present  time  for  drilling 
sewing  machine  bed-plates,  phonograph  side  frames,  gun 
receivers,  etc. 


LAPOINTE  DOUBLE  DRILL  PRESS. 

In  Figs.  1  and  2  Is  shown  a  drill  of  novel  design,  made  by 
the  Lapointe  Machine  Tool  Co.,  of  Hudson,  Mass.  The  novel 
feature  of  the  machine,  as  will  at  once  be  seen,  is  the  arrange- 
ment by  which  two  drill  spindles  are  mounted  on  the  same 
column — not  side  by  side  as  in  the  orthodox  double-spindle 
drill,  but  on  opposite  sides  of  the  column,  forming  two  sepa- 
rate machines.  The  driving  and  feeding  mechanisms  of  these 
two   drills  are  so  arranged   that  one  of  them   is  a  sensitive 


Pig.  1.    The  Lapointe  Double  Drill  Prosa. 

drill,  while  the  other  has  all  the  conveniences  of  the  small 
standard  drill  press.  The  full  range  of  the  machine  provides 
for  drilling  holes  up  to  1  inch  in  diameter.  It  will  be  seen  that 
this  machine  is  a  "double  drill  press"  rather  than  a  "double 
spindle  drill  press." 

The  two  engravings  show  opposite  sides  of  the  machine. 
The  sensitive  drill  is  on  the  right  of  Fig.  1.  As  may  be  seen, 
this  drill  is  of  the  friction  type,  In  which  the  changes  of 
speed   are   obtained   by   shifting   a   friction    wheel   across   the 


face  of  the  driving  disk.  The  spindle  Is  stopped  by  pushing 
the  driving  wheel  to  the  upiier  limit  of  its  travel,  where  it 
enters  a  recess  in  the  face  of  the  disk;  this  recess  is  seen  in 
Fig.  2.  The  other  side  of  the  machine  carries  a  drill  spindle 
driven  by  bevel  gears  from  the  cone  pulley  shaft.  The  driving 
bevel  pinion  may  be  thrown  out  of  engagement  by  the  lever 
shown,  so  that  this  spindle,  as  well  as  the  other  one,  may  be 


Fig.  2.    The  DriU  Press  in  Action,  the  Kaiee  Fuetl  being  uaed  bj- 
Operator  on  the  Left. 

stopped  independently  of  the  driving  shaft.  This  spindle  is 
carried  by  a  sliding  head,  and  is  provided  with  power  feed,  a 
lever  feed  and  a  quick  return.  An  automatic  stop  is  also 
incorporated  in  the  mechanism.    This  is  seen  best  in  Fig.  1. 

A  variety  of  work  tables  is  provided.  Any  one  of  these 
may  be  used  wltk  either  of  the  two  spindles,  so  that  a  great 
range  of  work  is  provided  for.  At  the  left  of  Fig.  1  is  shown 
a  rectangular  work  table,  which  may  be  swiveled  to  any  angle 
about  a  horizontal  axis.  It  has  a  narrow  clamping  surface 
on  Its  side,  as  well,  for  the  work  which  is  more  conveniently 
held  in  such  a  position.  At  the  left  of  Fig,  2  the  round  table 
is  shown  in  use.  This  is  being  fed  to  the  drill,  in  the  case 
shown,  by  the  knees  of  the  workman,  who  sits  on  a  stool 
which  is  part  of  the  equipment  of  the  machine.  This  arrange- 
ment allows  both  hands  to  be  u.sed  for  the  insertion  and 
removal  of  work,  and  in  the  case  of  small  pieces  and  quickly 
drilled  holes  thus  materially  increases  the  product  of  the 
machine.  Besides  this,  a  second  small  round  table  is  pro- 
vided, on  a  bracket  sliding  on  ways  on  either  side  of  the 
column.  The  latter  table  may  be  removed  and  a  V-block,  a 
pointed  center  or  a  cup  center  used  in  its  place.  The  latter 
parts  may  also  be  Inserted,  as  shown,  in  sockets  provided  for 
them  in  the  base,  when  It  is  desired  to  center  long  shafts  or 
do  other  similar  work. 

Aside  from  the  compactness  obtained  by  Incorporating  two\ 
machines  in  one,  this  design  gives  the  advanta.ge  of  providing 
an  unusually  large  combination  of  work  tallies  and  holding 
devices,  permitting  work  of  any  kind  to  be  done  In  the  most 
satisfactory  manner.  The  arrangement  of  the  tallies  and  the 
spindles  is  such  that  the  work  can  be  clamped  on  the  sensitive 
drill  side,  for  instance,  and  have  a  hole  drilled  in  this  posi- 
tion, and  then  be  swung  around  to  the  opposite  side  to  counter- 
bore  or  drill  a  larger  hole  with  a  heavier  drill.  This  may  be 
done  without  uuclamping  the  work. 
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AN  AMERICAN  MECHANIC  IN  EUROPE— 2. 

THE   SECOND    OP    A    SERIES    OF    LETTERS    FROM    OSKAR 
KYLIN  ON  THE  EDITORIAL  STAFF  OF  MACHINERY. 

Nuremberg,  April  loth.  1908. 

During  the  time  which  has  elapsed  since  the  writer's  previ- 
ous letter,  he  has  met  all  the  prominent  machine  tool  dealers 
in  Berlin.  Magdeburg,  Leipzig,  and  Chemnitz,  who  have  freely 
given  their  views  in  regard  to  the  present  business  conditions 
in  Germany.  It  may  be  said,  in  general,  that  the  machine  tool 
trade  has  improved  somewhat  during  the  last  month.  All 
large  dealers  seen  during  the  last  week  of  February  reported 
business  dull  throughout  the  machine  tool  field,  but.  with  a 
few  exceptions,  all  the  dealers  whom  the  writer  has  come  in 
contact  with  during  the  last  two  weeks  have  reported  condi- 
tions brighter  and  business  better.  One  dealer  in  Dresden 
said  that  he  had  done  a  good  business  during  March. 

One  difficulty  of  the  American  machine  tool  trade  in  Ger- 
many seems  to  be  that  the  German  user  wants  to  get  machines 
exactly  according  to  his  own  preconceived  ideas,  and  is  not 
willing  to  vary  these  ideas  to  suit  the  manufacturer's  standard 
models  and  designs.  This  creates  a  demand  for  many  special 
designs  which  the  manufacturers  here  have  to  meet,  and  it 
prevents  the  German  machine  tool  builders  from  going  far 
Into  the  specialization  of  their  product.  At  the  same  time  it 
is  a  serious  drawback  in  the  selling  of  American  machinery. 
This  condition  has  been  responsible  for  a  new  departure  in 
the  policy  of  many  German  concerns,  which  originally  did 
not  make  machine  tools,  but  which  now  have  their  own  depart- 
ments for  making  all  the  tools  they  themselves  use.  This,  of 
course,  takes  away  a  large  part  of  the  work  from  the  firms 
specializing  in  machine  tools. 

Decentralization  of  Machine  Industries. 
Regarding  the  location  of  the  large  machine  shops,  the  same 
conditions  are  visible  in  Berlin  as  are  in  evidence  in  New 
York,  London,  and  many  other  large  American  and  European 
cities.  As  the  population  of  a  city  increases,  the  centrally 
located  portions  become  crowded  and  overpopulated,  so  that 
the  ground  rent  becomes  higher,  and  with  it,  as  a  matter  of 
consequence,  the  price  of  land,  the  cost  of  living,  and  the  cost 
of  labor  prices.  Because  of  this,  many  industrial  concerns, 
especially  the  larger  ones  and  those  developing  most  rapidly, 
have  established  plants  in  the  suburbs,  where  land  is  cheaper, 
and  where  ample  space  is  available  for  present  needs  and 
future  expansion.  The  cheaper  price  of  land  makes  the  living 
expenses  for  the  employes  smaller,  and  they  are  therefore  able 
and  willing  to  work  for  smaller  wages  than  they  could  accept 
when  forced  to  either  live  in  the  city,  or  to  pay  railroad  fares 
to  and  from  the  factory.  At  the  same  time  the  employes  live 
a  more  comfortable  and  pleasant  life  in  the  suburbs,  in  spite 
of  their  nominally  smaller  earnings. 

■Works  of  the  Firm  of  A.  Borsig. 

A  direct  example  of  this  condition  is  that  of  the  works  of 
the  firm  of  A.  Borsig,  Berlin-Tegel.  These  works  were,  up  to 
a  few  years  ago,  located  in  Berlin,  but  as  the  premises  became 
too  crowded,  the  works  were  moved  to  Tegel,  a  suburb  a  few 
miles  out  from  Berlin.  This  plant  has  grown  so  that  it  now 
employs  about  6.000  men  throughout  the  various  departments. 
In  addition  to  the  Tegel  plant,  this  firm  has  one  plant  in 
Oberschlesien,  where  about  1.200  men  are  employed.  This 
latter  plant  consists  of  a  steel  mill,  with  blast  furnaces,  roll- 
ing mills,  etc.  All  the  raw  materials,  cast  iron,  steel,  sheet 
iron,  boiler  plate,  etc.,  which  are  required  in  the  various  kinds 
of  manufacture  in  the  Tegel  plant  are  taken  directly  from 
the  works  in  Oberschlesien. 

The  principal  product  of  the  Borsig  plant  is  locomotives, 
but  boilers,  steam  engines,  pumps,  and  refrigerating  machin- 
ery are  also  built.  Up  to  a  short  time  ago  this  firm  also  built 
the  Oechelhauser  gas  engine,  but,  as  there  was  not  enough 
commercial  return  to  warrant  the  building  of  these  engines, 
the  firm  has  discontinued  this  line  of  manufacture.  The  gas 
engine  industry,  in  general,  seems  to  be  waning  at  the  present 
time  in  Germany.  It  is  not  as  lively  now  as  it  has  been  for 
a  few  years  past.  It  was  interesting  to  notice  the  extent  to 
which  portable  machines  were  used  in  the  Borsig  works.    Such 


machine  tools  as  drills,  milling  machines,  and  riveting  ma- 
chines, with  the  exception  of  the  largest  and  heaviest  ones, 
are  all  portable  and  mounted  on  wheels,  so  that  they  can  be 
easily  moved  from  one  place  to  another,  enabling  the  finish- 
ing of  large  pieces  of  work  without  the  expense  and  difficulty 
of  moving  large  boilers  or  heavy  locomotive  frames.  The 
floors  are  all  made  of  concrete,  as  this  facilitates  the  move- 
ment of  the  portable  machines,  and  in  the  concrete  floor  are 
embedded  a  large  number  of  tracks  running  in  different  direc- 
tions for  accommodating  small  trucks.  The  portable  machine 
tools  in  this  plant  are  partly  electrically,  and  partly  pneu- 
matically, driven,  and  are  equipped  with  devices  by  means  of 
which  they  can  be  fairly  well  secured  to  the  floor,  so  as  to 
enable  the  tools  to  work  with  the  greatest  possible  efficiency. 

Interesting  Use  of  the  Oxy-hydrogen  Blow-pipe. 
The  use  of  the  oxy-hydrogen  blow-pipe  method  for  cutting^ 
steel  is  not  fundamentally  new  to  technical  men.  as  this 
method  and  various  applications  of  it  have  been  described  from 
time  to  time  in  the  technical  press.  The  following  use  of  this 
appliance  in  the  Borsig  works,  however,  is  rather  novel,  and 
should  be  of  particular  interest  to  the  readers  of  Machineby. 
The  accompanying  engraving  shows  the  outlines  of  a  connect- 
ing-rod.    This  rod  is  first  forged  and  the  two   side  surfaces. 


B 
Machinery, y.T. 
Connecting-rod  from  which  Surplus  Metal  is  removed  by  the 
Oxy-hydrogen  Blow-pipe  Method. 

are  planed,  after  which  the  connecting-rod  has  an  outline  as 
represented  by  the  full  lines.  Now  lines  are  scribed  on  the 
connecting-rod  as  shown  by  the  dotted  lines,  and  a  heavy 
punch-mark  line  is  made  a  trifle  outside  of  the  scribed  lines. 
This  line  is  followed  by  the  blow-pipe  gas  jet,  and  a  slot  about 
1/8  inch  wide  is  thereby  cut  through  the  rod,  leaving  for 
finishing  about  1/16  to  1/8  inch.  All  the  surplus  material  is 
removed  in  this  manner,  and  the  surface  left  from  the  cut  is 
fairly  smooth  and  true.  For  locomotive  connecting-rods  of 
medium  size,  the  time  required  for  cutting  the  length  shown 
at  AB  is  about  2  to  3  minutes.  The  apparatus  for  applying 
the  gas  flame  to  the  work  consists  of  a  plain  nozzle  connected 
to  a  flexible  pipe,  with  the  apparatus  mounted  on  two  small 
wheels,  which  makes  it  easy  for  the  operator  to  apply  the 
jet  exactly  where  wanted,  and  to  get  the  cut  square  with  the 
planed  surface.  The  edges  of  the  connecting-rod  are  after- 
wards finished  by  milling. 

Use  of  Magnetic  Chucks. 
Prominent  German  machine  builders  make  extensive  use  of 
magnetic  chucks.  The  writer  saw  in  particular  a  large  num- 
ber in  use  in  the  shops  of  Ludwig  Loewe  &  Co.,  Berlin.  For 
small  work  particularly,  when  quick  clamping  is  of  impor- 
tance and  comparatively  small  power  is  required  to  hold  a 
piece  of  work  in  position  during  the  operation  performed  on 
it,  the  magnetic  chucks  have  there  found  a  wide  field  of  use- 
fulness. On  machine  tools  there  are  many  small  parts  like 
washers,  sliding  pieces,  etc.,  having  flat  surfaces,  which,  for 
the  sake  of  accuracy  and  smooth  finish  are  required  to  be 
finished  by  grinding.  To  clamp  such  pieces  in  ordinary  chucks 
is  usually  difficult  and  slow;  in  such  cases  the  magnetic 
chucks  are  always  used.  As  is  well-known,  when  finish-grind- 
ing but  very  little  power  is  required  to  hold  the  piece  of  work 
in  place,  and  the  magnetic  chuck  does  not  need  to  have  a  very 
high  holding  power,  so  that  a  piece  of  work  may  even  be 
removed  by  hand  without  disconnecting  the  current.  The 
current  is  taken  from  ordinary  lamp  sockets. 

German  Foundry  Practice  for  High  Grade  Castings. 
The  casting  of  cylinders  for  automobiles  is  considered  to  be 
one  of  the  most  difficult  problems  that  the  foundry  man  has 
to  deal  with.  The  casting  must  be  of  the  very  best  material, 
and,  as  far  as  possible,  be  free  from  blow-holes  and  other 
defects,  because  of  the  high  temperature  and  pressures  on 
automobile  cylinders.  A  prominent  German  firm,  which 
makes  a  specialty  of  casting  automobile  cylinders  and  is  con- 
sidered as  turning  out  a  very  high  grade  article,  places  spe- 
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clal  emphasis  on  tlu<  impoiiaiu-f  of  (lie  (lfsit;ii  luul  tlio  iiialdng 
of  the  cores  for  obtaining  good  anil  sound  cylinder  castings. 
As  these  cores  are  very  sniall,  the  jiroblem  of  making  Ihtm  is 
a  rather  difficult  one.  The  sand  used  for  making  the  cores 
is  of  a  rather  coarse  grain,  and  for  binding  purposes  dextrin 
is  employed.  This  produces  a  very  strong  and  hard  core.  For 
making  the  vent  holes  In  these  small  cores  a  tallow-coated 
thread  Is  put  In  the  center  (or  wherever  wanted).  When  the 
core  is  heated  for  the  purpose  of  drying,  the  tallow  melts,  and 
the  thread  can  be  pulled  out,  leaving  behind  it  a  very  small 
vent  hole.  The  gases  produced  when  pouring  the  metal  have 
an  easy  access  to  the  vent  hole,  due  to  the  coarseness  of  the 
sand,  and  pass  through  the  vent  hole  out  into  the  atmosphere. 
Resistances  for  electric  apparatus  which  are  only  about  3/32 
inch  thick  are  cast  by  using  cores  made  on  similar  lines. 

General  Observations  on  the  Machine  Tool  Industry  in  Berlin. 

The  leading  machine  tool  building  concerns  in  Berlin  are 
the  firm  of  Ludwig  Loewe  &  Co.,  and  the  Deutsche  Niles 
Werkzeugmaschinen-Fabrik,  Oberschoeneweide,  near  Berlin. 
In  order  to  avoid  undue  and  unnecessary  competition,  these 
two  concerns  are  working  under  a  trade  agreement,  so  that 
the  former  one  is  specializing  on  small  tools  and  machine 
tools  of  sniall  and  ordinary  sizes,  and  the  latter  concern  is 
devoting  itself  to  large  heavy  machine  tools.  A  short  time 
ago  the  Deutsche  Niles  Werkzeugmaschinen-Fabrik  built  a 
giant  planer,  which  in  size  and  working  capacity  is  claimed 
to  have  been  superior  to  the  one  recently  built  by  the  Bement- 
Miles  Works  in  Philadelphia.  This  large  German  planer  was 
built  for  a  German  turbine  building  concern.  [The  Bement- 
Miles  planer  was  described  in  the  January,  190S,  issue  of 
Machinery. — Editor.] 

In  addition  to  the  two  large  concerns  mentioned,  there  are 
in  Berlin  a  great  number  of  smaller  ones,  employing  all  the 
way  from  25  to  150  men.  A  few  of  these  have  already  fol- 
lowed the  American  practice  of  specializing  on  certain  types 
and  kinds  of  machine  tools,  but  tne  large  majority  of  them 
are  building  any  one  particular  machine  which  they  think 
will  sell  best  at  the  moment,  be  it  shaper,  lathe,  gear-cutting 
machine,  or  any  other  kind  of  machine  tool.  Although  these 
concerns  are  not,  according  to  American  ideas,  strictly  up  to 
date,  they  are  still  filling  a  certain  want.  They  make  the 
cheap  grade  of  machinery  required  by  many  small  manufac- 
turers, who  cannot  afford  to  pay  the  price  of,  or  do  not  need, 
a  strictly  first  class  type  of  machine  tool.  These  small  firms 
seem  to  be  reasonably  prosperous. 

The  Machine  Industry  in  Magdeburg-  and  Dresden. 

A  concern  which  is  well-known  for  good  workmanship,  and 
for  the  high  efficiency  of  its  products,  not  only  in  Germany, 
but  all  over  Europe,  is  the  firm  of  R.  Wolf,  of  Magdeburg- 
Buckau.  This  firm  originally  built  only  portable  steam  en- 
gines, but  having  had  great  success  in  this  business,  the  build- 
ing of  larger  stationary  steam  engines  of  the  same  type  as 
the  portable  engines  was  also  taken  up.  It  may  be  mentioned 
in  this  connection  that  in  Europe  stationary  steam  engines 
are  often  used  which  are  built  entirely  along  the  lines  of  the 
type  of  engines  known  as  portable  in  the  United  States, 
though  they  are  installed  for  stationary  use  in  manufacturing 
establishments.  These  larger  stationary  engines  of  the  port- 
able type  are  now  built  in  units  up  to  600  H.  P. 

Through  the  introduction  of  an  improved  design  of  super- 
heated steam,  compound,  condensing,  portable  engine,  a  point 
of  efficiency  has  been  reached,  which,  as  a  rule,  is  attainable 
only  in  units  of  very  large  size.  A  50  H.P.  engine,  recently 
built,  consumed  during  the  test  run  only  1.12  pound  of  coal 
per  H.P.  hour,  and  in  a  100  H.P.  engine  of  this  design  the 
firm  has  brought  down  the  consumption  to  one  pound  of 
coal  per  H.P.  hour.  [This  is  as  low  a  coal  consumption  as  Is 
attained  by  triple  or  quadruple  expansion  condensing  engines 
on  large  ocean-going  steamers. — Editor.]  The  old  shops  of 
this  firm  in  Buckau  have  proved  too  small  for  the  amount  of 
business  done  at  the  present  time,  and  a  large  new  plant  is 
being  built  some  distance  out  from  the  city.  This  new  plant, 
■which  will  be  of  the  most  modern  construction,  is  to  be  used 
for  the  building  of  large  stationary  engines  of  the  portable 
type,  while  the  old  plant  will  be  used  for  building  small  sizes 
■exclusively.    The  new  shops  are  located  alongside  the  railroad, 


and  are  arranged  so  that  all  the  raw  materials,  castings,  etc., 
will  enter  (lie  shop  at  the  end  farthest  away  from  the  railroad, 
and  the  finished  engines  will  be  assembled,  tested,  and  made 
ready  tor  shipment,  at  the  end  nearest  the  railroad,  where 
tlu'y  can  conveniently  be  loaded  directly  on  the  railroad  cars. 
The  machine  tool  industry  in  Magdeburg  and  Dresden  is 
largely  I'epresented  by  a  few  small  concerns  belonging  to  the 
same  class  as  the  sniall  concerns  in  Berlin,  previously  men- 
tioned. The  Dresdner  Bohrmaschinentabrik,  Dresden,  how- 
ever, is  an  exception  to  this  rule.  This  concern  employs  about 
300  men,  and  makes  a  specially  of  drill  presses  and  chucks, 
and  the  specialization  of  these  tools  has  been  carried  to  a 
high  degree  of  perfection.  The  unit  principle  of  design  has, 
in  particular,  been  highly  developed  In  their  machines.  The 
units  are  manufactured  independently  of  the  completed  ma- 
chines, for  which  they  are  intended,  and  are  often  made  In 
lots  of  100  at  a  time,  and  kept  in  stock  until  needed  for 
assembling  purposes.  The  same  detail  units  are  often  used 
for  several  different  types  of  machines,  a  feature  which  Is 
highly  important  in  bringing  down  the  labor  cost  In  special- 
ized manufacture. 

Chemnitz— a  Center  of  Machine  Tool  Industry. 

During  the  last  few  decades  Chemnitz  has  succeeded  In 
establishing  itself  as  one  of  the  largest  and  most  Important 
centers  of  the  machine  industry  in  Germany,  and  this  In  spite 
of  its  location  far  from  navigable  rivers,  and  its  lack  of  water 
power.  At  the  present  time.  Chemnitz,  according  to  the 
United  States  Consul  in  that  city,  exports  more  machinery  to 
the  United  States  than  any  other  German  city,  Berlin  not 
excepted. 

Nearly  all  branches  of  machine  industry  are  here  repre- 
sented. One  of  the  largest  locomotive  works  in  the  world, 
the  Sachsischen  Maschinenfabrik,  is  located  here,  and  Is,  as 
regards  size,  the  leading  concern.  In  addition  to  a  large  loco- 
motive department,  this  firm  has  departments  for  steam  en- 
gines, boilers,  steam  turbines,  and  machine  tools,  principally 
those  of  heavy  design.  One  branch  of  the  machine  industry 
that  has  largely  helped  to  give  Chemnitz  a  well-lAiown 
name  is  machinery  for  various  uses  in  the  textile  industry, 
most  particularly  knitting  machinery.  These  machines  require 
a  high  degree  of  precision  work,  and  their  manufacture  neces- 
sitates the  designing  and  using  of  many  special  machine  tools. 
This  fact  has  forced,  or,  at  least,  greatly  encouraged,  some 
concerns  originally  only  making  textile  machinery  to  add  a 
department  for  the  manufacture  of  machine  tools.  An  exam- 
ple of  this  is  the  firm  of  Schubert  &  Salzer.  The  machine 
tools  obtainable  In  the  market  could  not  entirely  satisfy  their 
needs,  and  therefore  they  were  forced  to  make  all  special 
tools  themselves.  Having  once  started  in  this  line  of  business, 
when  the  demand  for  high  grade  machine  tools  increased, 
they  extended  this  department,  and  commenced  to  make 
machine  tools  for  the  market. 

The  manufacturing  of  machine  tools  occupies  now  one  of 
the  foremost  places  in  the  Chemnitz  machine  industry.  Here 
are  located  concerns  engaged  solely  in  machine  tool  manufac- 
ture, employing  up  to  2,000  men,  making  strictly  first-class 
machinery,  and  there  are  also  a  large  number  of  concerns 
with  from  25  to  50  men,  many  of  whom  make  only  cheap 
grades  of  machines.  All  kinds  and  sizes  of  machine  tools  are 
being  built  here,  from  the  large  and  heavy  machines  built  by 
the  Sachsischen  Maschinenfabrik  down  to  the  very  smallest 
machines  for  fine  precision  work. 

The  Beinecker  Works  in  Chemnitz. 
The  firm  of  J.  E.  Reinecker  Is  one  of  the  leading  concerns 
for  the  manufacture  of  high  grade  machine  tools  of  all  types. 
This  firm  has  also  a  large  department  for  small  tools.  It  was 
founded  by  J.  E.  Reinecker  in  1859,  and  was,  at  first,  only  a 
very  small  concern,  devoting  Itself  to  th^  making  of  machine 
tools.  The  development  of  the  firm  has  been  rapid,  and  2,000 
men  are  now  employed  in  the  shops.  Although  this  firm  builds 
all  kinds  of  machine  tools,  the  specialties  given  most  attention 
are  the  most  commonly  used  sizes  of  plain  and  universal  mill- 
ing machines;  milling  machines  of  the  planer  type;  heavy 
duly  relieving  lathes,  grinding  machines — especially  tool 
grinders;  and  gear-cutting  machinery. 
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The  department  for  gear-cutting  machinery  is  highly  devel- 
oped and   would   deserve   more   than    incidental   mention.     A 
large  variety  of  machines  are  manufactured  for  cutting  bevel 
gears,  spur  gears,  worms,  worm-gears,  and  racks.     The   Bil- 
gram  hevel  gear  planer   is  manufactured  by   the  Reinecker 
firm  for  the  European  market,  and  Its  excellent  design  and 
workmanship  has  gained  for  it  a  high  reputation  and  a  large 
number  of  users.     Careful  methods  of  selling,  and  of  placing 
the   machines   in   the   customers'   shops,   must   also   be   given 
some  credit  for  the  success.     In  most  cases,  a  competent  man 
is  sent  with  the  machine  sold  to  teach  the  buyer  to  use  the 
machine  to  best  advantage,  to  the  great  satisfaction   of   the 
customers.     A  great  deal  of  the  success  of  this  department  is 
due   to   the   energy   of,    and    the   work   done   by,    Mr.    August 
Hoffman,  an  American,  who  introduced  the  Bilgram  bevel  gear 
planer  in  Europe,  and  who  is   in  charge  of  the  gear-cutting 
machinery  department  of  the  Reinecker  firm. 
Schubert  &  Salzer  and  otter  Chemnitz  Machine  Tool  Builders. 
The  firm   of  Schubert   &   Salzer,    as   previously    mentioned, 
originally  specialized  in  building  textile  machinery,  but  they 
now,  in  addition  to  these,  make  also  cash  registers  and  ma- 
chine tools.     It  has  also  already  been  referred  to  that,  by  the 
force  of  circumstances,  this  firm  was  carried  into  the  manu- 
facture of  machine  tools.     It  should,  however,  also  be  men- 
tioned that,   according  to  their   own   statement,   one   reason 
for  this  was  that  they  found  the  American  machines  which 
were  formerly  largely  employed  In  their  shops,  with  a  few 
good    exceptions,   too   weak   for   their   material    and    kind    of 
work.     This  was  one  of  the  causes  that  forced  them  to  make 
ordinary  machine  tools.    They  are  now,  in  addition  to  making 
all  their  own  special  machines,  devoting  themselves  to  milling 
machines,   drill   presses,   and   planers     which  are  designed   to 
have  a  number  of  cutting  tools  working  simultaneously — in 
some   cases,   as   many   as   six.     The   Wanderer   Fahrradwerke 
began  the  manufacture  of  machine  tools  for  reasons  similar 
to  those  mentioned  in  the  previous  case.     This  firm  originally 
engaged    solely    in    the   bicytile    industry,    but   later    added    a 
department  for  typewriting  machines  and  machine  tools,  and 
is  now  carrying  on  all  these  three  lines  of  manufacture.     In 
addition  to   making  the  machine  tools  for  their  own  special 
purposes,  they  have  specialized  in  milling  machines  and  gear- 
cutting  machinery. 

As  mentioned  about  small  Berlin  firms,  there  are  also  In 
Chemnitz  a  large  number  of  small  concerns  which  have  not 
specialized  on  any  particular  kinds  of  machine  tools,  but  are 
making  any  kind  required.  A  small  concern  which  constitutes 
a  remarkable  exception  to  this  rule  is  the  firm  of  Messdorf  & 
Mehnert.  This  firm  employs  about  150  men.  Up  to  a  few 
years  ago  all  kinds  of  machine  tools  were  built,  and  not  less 
than  four  different  designs  of  gear-cutting  machines  were 
manufactured;  now,  however,  nothing  but  certain  types  of 
milling  machines  are  built. 

Secrecy  in  the  Trades. 
The  German  machine  manufacturing  concerns  have  gained 
the  reputation  of  keeping  what  they  choose  to  call  "trade 
secrets"  with  a  jealous  zeal,  and  they  are  claimed  to  object 
to  any  visitors  in  their  shops,  because  of  fear  that  these 
would  carry  away  with  them  some  valuable  suggestions  or 
new  designs  of  special  tools,  or  whatever  it  may  be  that  they 
call  trade  secrets.  Whether  this  reputation  be  justified  or 
not  is  perhaps  difficult  to  say.  The  writer's  experience  regard- 
ing this  has  been  that  large  well-known  concerns,  well  equipped 
with  new  modern  machine  tools  and  employing  up  to  date 
methods,  and  making  and  turning  out  a  first  class  product, 
are  the  ones  who  least  object  to  visitors  in  their  shops,  but 
the  old,  conservative  concerns  with  ancient  tools  and  methods 
do  not  "for  their  life"  allow  anybody  to  visit  the  shops  under 
any  conditions.  In  many  cases  the  wTiter  has  succeeded  in 
learning  something  about  the  concerns  which,  from  principle, 
never  allow  any  visitors,  and  he  has  seen  some  of  their  ma- 
chines either  in  the  stock  rooms  of  machinery  dealers,  or  in 
other  shops,  and  he  has  found  indications  of  the  truth  of  the 
above  statement.  On  one  occasion  the  writer  was  refused 
permission  to  visit  the  shops  of  a  certain  concern  because,  as 
they  said,  they  had  so  many  special  things  which  they  did 
not  want  anybody  to  see.     The  same  day  he  had  occasion  to 


meet  a  gentleman  who  was  well  acquainted  with  the  shops 
referred  to.  Upon  hearing  of  their  refusal  to  allow  him  to 
visit  the  shops,  he  said:  "You  did  not  miss  much,  but  you 
saved  your  clothes  from  being  spoiled  by  dirty  oil,  dripping 
down  from  the  counter-shafts  and  hangers." 

Criticisms  of  American  Machine  Tools.    ' 

In  my  previous  letter  I  mentioned  that  American  machines 
and  tools  were  too  weak  for  the  German  demand.  A  dealer 
who  handles  both  American  and  German  machinery  to  about 
the  same  extent,  and  who,  therefore,  can  be  considered  as 
impartial  on  the  subject,  gave  a  few  statements  as  to  which 
parts  usually  suffer  from  lack  of  strength,  and  which  are 
not  made  by  manufacturers  according  to  the  requirements  of 
German  buyers. 

The  American  plain  face-plate  is  not  accepted  in  Germany. 
German  dealers,  in  order  to  sell  American  machines,  many 
times  at  their  own  expense  substitute  German  chucks  for  the 
plain  face-plates  on  American  lathes. 

Tool-posts  on  lathes  are  often  made  too  weak.  Heavier 
turning  tools  are  used  in  Germany,  and  sometimes  the  Ameri- 
can tool-posts  are  not  large  enough  to  take  these  tools. 

The  speed  boxes  on  the  drill  presses  and  on  milling  ma- 
chines are  not  made  strong  enough,  and,  besides,  the  German 
buyer  objects  to  cast  iron  running  with  cast  iron  in  gearing. 
He  prefers  to  have  cast  iron  gears  meshing  with  steel  gears. 

As  a  personal  opinion,  the  dealer  from  whom  the  writer 
obtained  this  specific  information,  expressed  the  idea  that  U 
the  American  manufacturers  would  simply  meet  these  require- 
ments of  the  German  buyers,  the  American  foreign  trade  in 
machine  tools  would  be  greatly  benefited  thereby,  and  would 
gain  considerably  more  ground  in  Germany. 


EXPOSITION  OF  SAFETY  DEVICES. 

The  American  Institute  of  Safety  Devices  and  Industrial 
Hygiene,  a  sub-organization  of  the  American  Institute  of 
Social  Service,  has  opened  an  exposition  of  safety  devices  on 
the  fifth  floor  of  the  new  building  of  the  McGraw  Publishing 
Co.,  231  W.  39th  St.,  New  York  City.  The  exposition  was 
opened  on  April  13.  and  will  remain  open  until  June  1.  It  is 
free  to  the  public,  and  open  from  10  A.  M.  to  6  P.  M.,  except 
Sundays.  The  exposition  embraces  all  kinds  of  safety  devices 
employed  in  manufacturing,  mining,  transportation,  and  in 
electrical  and  chemical  industries.  Some  of  the  exhibits  are 
of  special  interest  to  machine  tool  builders,  in  particular  some 
selections  of  large  photographs  from  the  Brown  &  Sharpe 
Mfg.  Co.,  and  from  the  various  plants  of  the  Niles-Bement- 
Pond  Co.,  showing  installations  for  safeguarding  the  workmen 
in  these  establishments,  as  well  as  machines  built  by  these 
companies,  provided  with  proper  guards  over  gearing,  emery 
wheels,  etc.  There  are  very  few  actual  exhibits  as  yet  of 
safety  devices  pertaining  directly  to  the  machine  tool  trade. 
A  number  of  photographs  are  shown,  giving  interior  views 
of  the  prominent  museums  for  safety  devices  in  Paris,  Berlin, 
Munich  and  Vienna,  as  well  as  photographs  of  safety  devices 
employed  in  the  industries  in  Europe. 

Some  of  the  exhibits  appear  to  be  more  of  an  advertising 
nature  than  embodying  actual  safety  devices,  and  as  long  as 
the  space  permits  the  exhibits  of  objects  of  this  kind  there 
can  be  no  objection  to  their  presence,  but  in  case  the  interest 
shown  by  our  manufacturers  in  this  exhibit  should  be  large 
enough  so  that  the  space  allowed  became  limited,  it  might 
be  suggested  that  exhibits  which  appear  to  be  of  a  commercial 
nature,  rather  than  embodying  an  interest  in  the  safety  of 
American  life  and  labor,  should  be  carefully  scrutinized.  The 
aim  which  the  Institute  of  Social  Service  has  in  view  Is  to 
increase  the  realization  among  our  American  people  of  the 
terrible  tribute  paid  annually  in  our  Industries  in  the  form 
of  loss  of  life  and  limb  of  our  workers,  and  to  arouse  a  public 
spirit  which  will  demand  that  proper  safeguards  be  placed 
around  the  industrial  worker,  so  that  his  risks  may  be  less- 
ened as  much  as  possible.  Most  of  the  500,000  industrial 
accidents,  which  annually  occur  in  the  United  States  alone, 
could  be  prevented  without  great  expense,  simply  if  the  gen- 
eral public  became  fully  aware  of,  and  interested  in,  the 
possibilities  of  safety  appliances  in  various  forms. 
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MISCELLANEOUS  FOREIGN  NOTES. 

Italian  Imports  of  Maoiunery. — Figures  published  by  La 
MHaUuryie  Indicate  that  In  1905  the  imports  of  machinery 
into  Itaiy  from  Germany  had  a  vaiue  of  about  $12,000,000. 
Tlie  value  of  the  machinery  imported  from  Great  Rrltain'had 
a  value  of  about  $7,000,000,  and  from  France,  $1,300,000.  The 
value  of  the  Imports  of  machinery  from  the  United  States  is 
not  mentioned  in  the  table  published  by  the  journal  refer- 
red to. 

Machine  Tools  in  Turkey. — The  increase  of  railways  in 
Turliey  and  its  possessions,  and  the  general  impetus  given  to 
trades  In  general,  has  caused  a  demand  for  machine  tools. 
The  conditions  of  the  country,  however,  are  peculiar,  and,  at 
present,  the  greatest  demand  is  for  small  machines  driven  by 
foot  power,  but  the  increase  in  the  use  of  machine  tools  has 
also  increased  the  need  and  demand  for  motors  of  various 
kinds,  and  it  is  likely  that  machine  tools  of  ordinary  descrip- 
tions will  soon  find  a  market  in  the  country. 

German  Imports  and  Exports. — The  figures  for  the  imports 
and  exports  of  Germany  during  the  first  month  of  the  year 
indicate  that  its  foreign  trade  was  depressed,  and  that  busi- 
ness conditions  were  not  satisfactory.  The  imports  dropped 
from  4,194,000  tons  for  January,  1907.  to  3,644,000  tons  for 
the  same  month,  190S.  The  exports  dropped  from  3,264,000 
tons  to  3.168,000  tons.  In  January,  1906,  the  imports  and 
exports  were  4,578,000  tons  and  3,611,000  tons,  respectively,  so 
that  there  has  been  a  steady  decline  in  foreign  trade  for  the 
last  two  years. 

Demand  for  American  Agricultural  Machinery  in  Sweden. 
— According  to  Engineering,  the  Swedish  government  lately 
sent  a  special  agent  to  the  United  States  and  Canada  for  the 
purpose  of  examining  and  studying  such  agricultural  imple- 
ments and  machinery,  used  in  these  countries,  as  might  be 
suitable  for  the  conditions  in  Sweden.  A  report  has  been 
forwarded  to  the  government,  in  which  it  Is  proposed  that 
the  state  should  appropriate  a  certain  sum  for  the  purchase 
and  thorough  testing,  under  proper  supervision,  of  such  im- 
plements. 

Machinery  Business  in  Germany. — The  past  year  appears 
to  have  been  exceptionally  profitable  to  the  German  machine 
builders.  The  Gritzner  Machine  Co.  reports  a  profit  of  888,500 
marks  ($215,000) — a  considerable  increase  over  the  previous 
year — and  is  paying  15  per  cent  dividends.  The  Wulfel  Iron 
Works,  Hanover,  are  paying  10  per  cent.  The  East  German 
Machinery  Company,  Heiligenbeil,  is  paying  9  per  cent,  and 
most  firms  show  considerably  higher  pr/jfits  for  the  past  year 
than  for  the  year  previous.  However,  recent  reports  indicate 
a  falling  off  in  the  trade,  even  if  this  falling  off  is  not  serious 
enough  to  cause  any  anxiety  on  the  part  of  German  machine 
builders. 

Chinese  Exposition. — Consul-General  W.  Roderick  Dorsey 
reports  that  it  is  proposed  to  hold  an  exhibition  in  Shanghai 
during  1909,  under  the  name  of  The  Shanghai  International 
Exhibition.  This  exposition  will  be  confined  to  staple  manu- 
factures and  machinery.  The  project  is  as  yet,  not  fully 
worked  out,  and  it  is  Impossible  at  the  present  time  to  secure 
any  particulars  as  to  the  space  available  for  different  exhibits, 
or  the  terms  on  which  space  may  be  rented.  Seventy  acres 
of  land,  however,  have  been  secured  in  a  suitable  location. 
American  manufacturers  and  exporters  interested  may  secure 
further  information  as  soon  as  available  by  addressing  Mr. 
L.  E,  Canning,  Secretary  China  Association,  6  Poking  Road, 
Shanghai,  China. 

German  Tkade  Conditions  and  the  Tactics  op  the  German 
Steel  Trust. —  It  is  understood  that  the  manner  in  which  the 
German  steel  trust  treats  its  customers  has  caused  consider- 
able opposition.  The  steel  trust  is  said  to  control  95  per  cent 
of  the  Iron  and  steel  output  of  Germany,  and  consequently 
dealers  and  buyers  are  completely  at  the  mercy  of  the  com- 
bination. The  trust  leaves  to  each  dealer  only  a  very  limited 
territory,  and  insists  upon'  being  supplied  with  the  names  of 
the  buyers,  the  prices,  and  all  particulars  concerning  the  sale. 
The  dealers  are  therefore  somewhat  apprehensive  of  the  fact 
that  this  might  mean  that  the  trust  will  finally  do  its  busi- 
ness directly.     This,  of  course,  would  not  Impose  any  hard- 


ship on  the  German  industries  as  such,  for  direct  dealing  la 
as  a  rule  always  preferable  to  dealings  through  Intermediate 
agents,  but  the  manner  in  which  the  trust  goes  about  to 
accomplish  its  purpose  seems  rather  arbitrary.  It  is  also 
complained  that  the  trust  charges  higher  prices  in  such  parts 
of  Germany  where  It  is  difficult  for  foreign  stoel  to  compete 
on  account  of  the  longer  shipping  distance  by  rail.  It  is 
stated,  however,  that  the  steel  industry  itself  is  not  in  as 
prosperous  a  state  at  the  present  time  as  before  the  renewal 
of  the  syndicate.  Thousands  of  employes  have  recently  been 
dismissed  by  works  belonging  to  the  trust.  Krupp's  works 
alone  have  reduced  their  force  by  about  3,000  men.  The 
German  motor  car  Industry,  which  held  its  own  rather  longer 
than  that  of  France  and  the  United  States  at  the  time  when 
the  inevitable  reaction  came,  also  commences  to  show  signs 

of  depression. 

*  *     * 

A  novel  feature  of  the  coming  Master  Mechanics'  Conven- 
tion at  Atlantic  City  will  be  the  exhibit  of  the  Committee  on 
the  Apprenticeship  System.  It  Is  expected  that  all  the  rail- 
roads operating  apprentice  schools  will  send  models,  drawings 
and  photographs  to  show  in  a  comprehensive  manner  the 
rapid  advancement  which  is  being  made  in  this  phase  of  rail- 
road activity.  The  Central  Railroad  of  New  Jersey,  the  Grand 
Trunk,  the  New  York  Central  Lines,  and  the  Santa  Fe  have 
already  arranged  to  exhibit. 

*  *     * 

SPRING  MEETING  OF  THE  A.  S.  M.  B. 

The  semi-annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  in  Detroit,  Mich.,  June  23-26. 
Among  the  papers  to  be  presented  at  this  session  are:  "A 
Method  of  Cleaning  Gas  Conduits,"  by  W.  D.  Mount;  "A 
Method  of  Checking  Conical  Pistons  for  Stress,"  by  Prof. 
George  H,  Shepard;  "Clutches,"  with  special  reference  to 
automobile  clutches,  by  H.  Souther;  "Horse-Power,  Friction 
Losses,  and  Efficiencies  of  Gas  and  Oil  Engines."  by  Prof. 
L.  S.  Marks;  "Some  Pilot  Tube  Studies,"  by  Prof.  W.  D. 
Gregory;  "The  Thermal  Properties  of  Superheated  Steam,"  by 
Prof.  R.  C.  H.  Heck;  "A  Journal  Friction  Measuring  Machine," 
by  Henry  Hess;  "A  By-Product  Coke  Oven,"  by  W.  H.  Blau- 
velt;  "Tests  of  Some  High  Speed  Steam  Engines,"  by  F.  W. 
Dean.  There  will  be  a  symposium  upon  machinery  for  con- 
veying materials,  with  papers  by  several  authorities.  The 
Society  for  the  Promotion  of  Engineering  Education  and  the 
Society  of  Automobile  Engineers  will  also  hold  their  annual 
meeting  in  Detroit  at  this  time,  which  will  enable  mem- 
bers of  each  society  to  participate  in  the  sessions  of  the 
other. 

*  *     * 

THE  MACHINERY  CLUB. 

The  new  quarters  for  this  club  in  the  Hudson  Terminal 
Building  are  nearly  completed,  and  it  is  expected  will  be  ready 
for  occupancy  soon  after  May  15th.  The  intention  is  to  open 
the  rooms  with  a  formal  reception  which  will  be  held  about 
May  20th.  The  total  membership  to  date  is  nearly  nine  hun- 
dred.   The  officers  of  the  club  are  as  follows: 

Officers — P.  H.  Stillman,  president;  R.  C.  McKinney,  vice- 
president;  Walter  L.  Pierce,  treasurer;  W.  Seton  Henry,  Act- 
ing Secretary. 

Governors — O.  C.  Gayley,  Pressed  Steel  Car  Co.;  George  A. 
Post,  Standard  Coupler  Co.;  Walter  L.  Pierce,  Lidgerwood 
Mfg.  Co.;  F.  H.  Stillman,  Watson-Stillman  Co.;  C.  A.  Moore, 
Manning,  Maxwell  &  Moore;  H.  L.  Shippy,  John  A.  Roebling's 
Sons  Co.;  T.  N.  Motley,  T.  N.  Motley  &  Co.;  Henry  Prentiss, 
Prentiss  Tool  &  Supply  Co.;  H.  B.  Kirkland,  National  Metal 
Molding  Co.;   W.  P.  Pressinger,  Chicago  Pneumatic  Tool  Co.; 

A.  B.  See,  A.  B.  See  Electric  Elevator  Co.;  W.  H.  Marshall, 
American  Locomotive  Co.;  R.  C.  McKinney,  Niles-Bemcnt-Pond 
Co.;  E.  H.  Wells,  Babcock  &  Wilcox  Co.;  W.  L.  Saunders, 
Ingersoll-Rand  Co.;  Otis  H.  Cutler,  American  Brake  Shoe  & 
Foundry  Co.;  J.  R.  Vandyck,  Vandyck,  Churchill  Co.;  Kenyon 

B.  Conger,  Hudson  Companies;  Wm.  B.  Albright,  Sherwin- 
VVilliams  Co.;  Chas.  A.  Schieren,  Jr.,  Chas.  A.  Schieren  &  Co. 

Executive  Committee — F.  H.  Stillman,  Chairman;  R.  C. 
McKinney,  Walter  L.  Pierce,  Geo.  A.  Post,  Henry  Prentiss. 
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House  Committee— T.  N.  Motley,  Chairman;  Chas.  A. 
Schieren,  Jr.,  Percy  A.  Ware,  Geo.  Howells,  Edward  H. 
Banners. 

Membership  Covunittee — J.  R.  Vandyck,  Chairman;   Geo.  L. 

Gillon,  Chas.  B.  Croolc. 

*  *     * 

A  WELL-KNOWN  DUTCH  TRADING  HOUSE, 

AND  ITS  HEAD. 
One  of  the  largest  trading  houses  in  Europe,  and  one  that 
is  of  considerable  importance  to  American  machine  tool  build- 
ers is  that  of  R.  S.  Stockvis  &  Sons.  Rotterdam,  Amsterdam, 
Brussels,  and  Java.  This  great  house  was  founded  by  R.  S. 
Stockvis  in  1844.  and  three  generations  of  the  family  have 
contributed  their  energies  to  putting  it  in  its  present  high 
position.  The  main  warehouse  and  the  offices  of  the  company 
are  in  Rotterdam,  where  they  have  a  long  frontage  on  one  of 
the  principal  canals,  the  Leuvehaven.  They  cover  a  super- 
ficial area  of  776,- 
000  square  feet, 
and  most  of  the 
buildings  are  five 
or  six  stories  in 
height.  The  stock 
on  hand  has  a 
mean  value  of  nev- 
er less  than  $1,250,- 
000.  It  consists 
mainly  of  machine 
tools  and  lighter 
articles  of  hard- 
ware merchandise. 
Although  the  ma- 
chine tool  business 
is  one  of  the  recent 
activities  of  the 
concern,  it  is  al- 
ready one  of  the 
most  Important. 
The  concern  as  a 
whole  is  highly  or- 
ganized, and  a  long  article  could  be  written  about  its  various 
departments,  systems  and  connections  extending  throughout 
the  whole  civilized  world. 

The  accompanying  half-tone  illustration  shows  Mr.  S.  R. 
Stockvis,  director  and  chairman.  Mr.  Stockvis  is  the  son  of 
the  head.  R.  S.  Stockvis,  the  founder  of  the  house.  Although 
Mr.  Stockvis  celebrated  his  eightieth  birthday  a  few  months 
ago,  he  still  takes  the  most  active  interest  in  the  management 
of  the  concern's  affairs.  Associated  with  him  as  directors  are 
his  two  sons.  Felix  and  Hugo,  and  his  three  nephews.  Charles, 
Louis  and  Theodor.  The  whole  capital  of  the  company  is 
held  by  the  six  directors,  and  the  concern,  therefore,  is  a  close 
corporation,  its  stock  never  being  on  the  market. 

*  *  * 
CONSERVATION  OP  NATURAL  RESOURCES- 
APRIL  MEETING  OF  THE  A.  S.  M.  E. 

A  meeting  of  the  engineering  profession  was  held  in  the 
auditorium  of  the  Engineering  Societies  building  on  the 
evening  of  April  14,  to  consider  the  conservation  of  our  natural 
resources.  The  meeting  was  held  under  the  auspices  of  the 
American  Society  of  Mechanical  Engineers.  It  was  presided 
over  by  Mr.  J.  W.  Lieb,  Jr.,  vice-president  of  the  society,  who 
opened  the  meeting.  Addresses  were  made  by  Dr.  W.  J. 
McGee,  Chief  of  the  Bureau  of  Soils,  Washington,  D.  C,  who 
spoke  on  the  "Conservation  of  the  Water  and  Woods,"  calling 
attention  to  the  danger  of  stripping  the  country  of  its  forests. 
Dr.  W.  F.  M.  Goss,  dean  of  the  College  of  Engineering, 
University  of  Illinois,  spoke  on  the  "Conservation  of  the  Na- 
tion's Fuel  Supply,"  and  mentioned  that  the  process  of  con- 
servation could  not  successfully  begin  with  coercion;  it  must 
begin  with  education.  Prof.  G.  F.  Swain,  of  the  Massachusetts 
Institute  of  Technology,  Boston,  spoke  on  the  subject  of 
"Stream  Flow,  Water  Power,  and  Navigation,"  thereby  also 
bringing  in  the  subject  of  preservation  of  the  forests.  This 
subject  is  highly  important  to  all  industries,  as  the  devasta- 
tion  of   the   forests   threatens   some   of   our   greatest   natural 


S.  R.  Stockvis. 


resources — not  the  lumber  resources  alone;  to  conserve  the 
forests  means  to  save  the  water  power,  to  prevent  the  erosion 
of  the  soil,  and  the  silting  of  navigable  rivers  and  harbors. 
The  American  Society  of  Mechanical  Engineers  is  to  be  com- 
mended for  the  interest  it  has  taken  in  this  matter,  and  all 
engineers  and  manufacturers  should  realize  that  this  subject 
is  of  more  vital  importance  to  them  and  to  the  future  of  the 
industries  of  the  whole  country  than  may  be  appreciated  at 
first  sight.  The  concluding  address  at  the  meeting  was  made 
by  Dr.  H.  S.  Fritchett,  president  of  the  Carnegie  Foundation, 
who  spoke  of  the  attitude  of  the  engineer  toward  the  public, 
calling  attention  to  the  fact  that  engineering  has  become  a 
profession  which  must  consider  not  only  the  serving  loyally  of 
employers,  but  also  the  public  interests. 

*  •     • 
AN;APRIL"F00L  joke  IN  A  TECHNICAL 

JOURNAL. 

The  front  page  of  a  recent  issue  of  a  contemporary,  whose 
name  we  forbear  to  mention,  is  decorated  with  a  large  cut  of 
a  new  diving  apparatus  by  the  use  of  which  it  is  expected  that 
men  will  be  able  to  work  at  depths  of  100  feet  or  more  with- 
out difficulty.  This  apparatus  consists  of  a  water-tight  operat- 
ing chamber,  suspended  from  a  barge  and  connected  with  It 
by  a  flexible,  collapsible  tube,  strengthened  by  steel  ribs  to 
resist  the  pressure  of  the  water.-  This  tube  and  operating 
chamber  are  left  in  full  communication  with  the  open  air  so 
that  the  diver  works  under  normal  conditions  and  under 
atmospheric  pressure.  He  does  his  work  by  inserting  his 
hands  in  long  sleeves  and  mittens,  which  project  from  domes 
in  the  side  of  the  operating  chamber.  Lenses  of  strong  glass 
are  provided  on  all  sides  so  that  he  can  see  clearly  what  he  is 
doing. 

We  wonder  if  it  occurred  to  the  inventor  of  the  device  or 
to  the  editor  of  the  paper  in  which  it  is  illustrated  that  this 
long  sleeve  and  mitten  would  be  a  most  unhandy  thing  to 
operate.  The  "arm-hole"  by  which  the  sleeve  is  fastened  to 
the  chamber  appears  to  have  an  area  of  at  least  150  square 
inches.  At  a  depth  of  100  feet  or  thereabout  the  pressure  on 
this  opening  would  be  more  than  40  pounds  to  the  square  inch, 
or  over  three  tons  in  all.  This  would  naturally  meaa-'tfiat 
the  mitten  and  its  sleeve  would  be  blown  inward  with  this 
pressure,  being  turned  inside  out,  projecting  into  the  operating 
chamber.  We  would  defy  the  strongest  "strong  man"  that 
ever  drew  a  salary  from  a  circus  company  to  turn  the  mitten 
right  side  out  again  and  use  it  in  doing  any  useful  work  in  the 
water  outside. 

Another  interesting  feature  of  the  apparatus  is  that  the 
barge  from  which  this  tube  is  suspended  is  provided  with 
hoisting  apparatus  for  lifting  the  chamber  to  the  surface  when 
the  work  undertaken  has  been  completed.  We  would  humbly 
make  the  suggestion  that  a  mechanism  for  pushing  it  into 
the  water  would  be  more  appropriate  than  that  described 
for  pulling  it  out.  Would  it  not  require  a  mechanism 
unusually  powerful  to  foi'ce  this  chamber  to  a  depth  of  100 
feet  against  the  upward  pressure  of  the  water?  The  proper 
thing  to  do  would  be  to  fasten  a  block  and  tackle  to  the  solid 
ground  at  the  bottom,  and  pull  it  down.  If  by  chance  this 
block  and  tackle  broke,  we  surmise  that  the  chamber  would 
be  blown  up  through  the  bottom  of  the  barge  with  results 
disastrous  to  everyone  on  board. 

However,  since  the  description  of  this  apparatus  appeared  in 
that  issue  of  the  journal  referred  to  nearest  April  1st,  it  is 
in  all  probability  merely  a  joke  appropriate  to  the  season,  and 
the  editor  is  doubtless  enjoying  a  quiet  laugh  over  the  per- 
plexity of  his  subscribers. 

*  *     * 

PRACTICAL  IDEAS  FROM  AN  ADVERTISING 
MANAGER. 

The  Chicago  Trade  Press  Association  and  the  Space  Club 
of  that  city  held  a  joint  meeting  on  April  6th,  at  which  Mr. 
C.  S.  Redfield,  advertising  manager  of  the  Yale  &  Towne  Mfg. 
Co.  of  New  York,  and  Mr.  J.  J.  Rockwell  of  the  National  Fire- 
proofing  Co.  furnished  the  practical  ideas  from  the  stand- 
points of  both  the  advertiser  and  the  publisher. 

The  subject  matter  of  the  addresses  was  naturally  more  in- 
teresting to  people  in  the  advertising  business  than  to  techni- 
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Supplement  to  MACH!^ 

Diagrams  and  Tables  for  the  Articles  in  this  number  entitleoi] 


I.— FORMULAS  FOR  PIPE  BENDS. 


Angle  Bends.     Giyen  di'mensJons  f^N,  D,  /?. 


A=  P-N;    £-=/?-o 


C  'Je^  ■/-  A^  or 


-2  = 


A^-/-  F'^ 


Cot.  0  =  §  or 
Tongr.  <?  =  J  . 
Cof.J3=~^or  Tancf.  -  ^ 

F"  = /f  X  Tcrngr.  ^  CC 

M'N-f-P';     i.  =  ^-f=' 

G/i'en  c/imens/ons   P,  N,  A,  P,  B. 
C^  =  B^*P^;   S=ylC^-/t^;    0  =  P-£: 
Tancf.  0-^;    Tang. ^  =  ^;  oc  =  0-^;  P=Px  Tang. ^ cc; 
M=  f^tF;     S=  PtB;    L  =  A-P. 


oivert  d/mens/ons  f^K^^,  oc,  and  R. 
P=Px  Tanqr.  joe.      L- A- P.    Tang. oc  =  S    0==  Tang. (xxL. 
-         -i-D^    or  v5=5v^.      B-S-P. 


■S^-JL^t-O^    or  S'-^i^g-^. 

Dimensions  y3, 0,  C.  £  nof  required. 


Given  dimens/ons  PAf,  a,  D, and  oc-  to  findP, B, 
and  P.  _ 


'-    Tang.QC'  r     ^   i.. 


Tangp. 


Standard  radic/s  P=  6  pipe  dia/nefers. 
Minimum  radius  P=  3  pipe  diameters. 
A',  or  B,  s/?pu/d  not  6e  /ess  than  /pipe  d/amefer 
When  P=-  3  diameters,  use   extra  /7eai'g  pipe. 
IV/7en  P  =  over  3  diameters,  use  fu//  iyeig/7tp/pe. 


Offset  Bend  wif/i  5fra/ghf  Beffveen  /Ires. 


D  =  Diameter  of  pipe, 
standard  radius  R=  0D. 
ttinimum  radius  P=  30. 

Given  dimensions  L,  R,  O,  A,  M. 

To  find  y3,  3,  and  C. 


S^  R- 


P-Jp^  +  d/^)^ 


Tang.  cc  =  ^. 
Tang.  0=^- 


JB'JP^-S^ 
Ang/e  ^'@-cC 
■C-4-f-B} 


ti,  is  usua//g  made  /Z. 

A  or  C  s/7ou/d  neyer  be  made  /ess  ffian  D 

kvhen  good  bends  ivit/i  tight  f/anges  are 

required. 

When  P=  3D,  use  extra  heayg  pipe. 

When  P  =  over  3D,  use  fu//  weight  pipe. 


Contributed  by  'Wm.  F.  Fischer. 


II.-FORMULAS  FOR  PIPE  BENDS. 


4S-Degree  Offsets. 
Given  offset  0.  radius  ff.  fengtf?  I  and  5. 


A  "    RX  0.707 

B  -  /f-A 
0-ZB 
ox  1.4/4 
ZA  -f-D 
/.-(CtS) 


D  - 

£  - 

C  - 

T  - 


Length  of  each  arc  on  center  /ine  eijua/s  0. 78S4  x  rod.  P. 


Note^- 

Sfandard  radius  P  =  $xdiam.  of  pipe, 
ttinimum  radius   P  "  3  x  diam.  of  pipe 
5,  or  T,  shou/d  not  be  /ess  than  /  xdiam.  of  pipe. 
When  P  '3xdiam.  of  pipe,  use  extra  heavg  pipe. 
When  P  is  over  3x  diam.  of  pipe,  use  fu//  weight  pipe. 
When  f>osslb/e,  feeep  S,  or  T,  equa/  to  at  /east 
/^  xdiam.  of  pipe  or  more,  when  scretved 
f/anges  are  used. 


Offset  Bend. 
Nosfra/g/)f  defween  arcs. 


t-i'S— t 


»..-*.>■ 


D  -  Diameter  of  pipe 
standard  radius  /?•  iJ). 
htinimum  radius  R-30. 


Dimensiorxs  given  i.,  O,  P,  A. 
To  f/nd  ^,B,C. 

JB'JP^-S^.        3"  Zx^B. 

~  B 
Tangent^'  ^ — 

C-  L-(Ai-B). 


When  if  is  necessary  to  keep  L  as  short  as 
possib/e,  ma/re  A  and  C  each  equa/  to  one  d/am. 
of  pipe,  (This  shou/d  be  the  timit  for  good  bends), 
and  ma/!e  radius   P  =  3D. 
To  find  dimensions  L,  3,  and  ang/e  y3: 
'b=Jp^-s^         B- 
L  =  AtB+C. 


5=  P- sO.  j^ 
Tang.  ^=Li 


2x^3. 


When  R-3o.  use  extra  heavg  p/pe. 
When  P  =  over  3D,  use  fu//  weight  p/pe. 


Contributed  by  Wm.  F.  Fischer. 


June,  1908. 

"  Calculatloa  of  Fans  and  Healers." 
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Contributed  by  Charles  L.  Hubbard, 
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Oontrlbutod  by  Oharlon  L.  Hubbard. 
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THE  WESTINGHOUSE  DOUBLE-FLOW  STEAM  TURBINE. 


DETAILS  OF  RECENT  DEVELOPMENTS  IN  THE  PARSONS  TYPE. 


AX    Interesting   example   of   the   greatly   Increased   power 
capacity  per  unit  of  floor  area,  made  possible  by  the 
use  of  steam  turbines  in  place  of  reciprocating  engines, 
is  round  in  tlie  Brunot  Island  station  of  the  Pittsl)urg  Railways 


more  than  the  original  plans  had  called  for.  An  installation  of 
Westinghouse  double-flow  turbine  has  been  placed  in  the  space 
originally  assigned  to  the  three  reciprocating  engines,  and 
instead  of  gaining  only  4,500  K.W.,  IS.OOO  K.W.  has  been  added 


■J-Mi4W,fe'R-«hB,l 


^i 


1.^ 


idL'zd 


||.;,|y|;j.-j-ng!»ai 


Fig.  1.    The  Westinghouse  Low-pressure,  Double-flow  Steam  Turbine. 


Norzlf  BlocK 


Fig.  2.    The  Westinghouse  High-pressure,  Double-flow  Steam  Turbine. 


Co.  This  station  is  one  of  the  scores  of  street  railway  power 
stations  in  which  it  has  been  found  necessary  to  increase  the 
capacity  far  beyond  the  original  plans,  in  response  to  the  extra- 
ordinary growth  of  urban  and  interurban  transportation  lines. 
In  this  station,  space  had  been  provided  for  three  additional 
l.iiOO  K.W.  cross-couii)Ound  condensing  engines,  but  the  demand 
for  power  made   it   Imperative  to   immediately   provide  much 


in  the  shape  of  one  3,000  K.W.  and  three  5,000  K.W.  double-flow 
units,  with  space  still  remaining  for  another  5,000  K.W.  unit. 
When  this  unit  is  placed  there  will  be  23,000  K.W.  developed, 
or  fifteen  times  the  power  of  the  original  lay-out  In  the  same 
space. 

The  following  description  deals  with  the  development  of  the 
double-flow  Westinghouse  turbine  in  considerable  detail,  Inas- 
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much  as  this  turbine  has  not  been  described  to  any  extent  in 
the  American  technical  press.  The  double-flow  principle  as 
embodied  in  these  large  machines  is  a  development  brought 
about  entirely  by  considerations  of  mechanical  construction. 
It  is  not  by  any  means  without  precedent — in  fact,  the  origi- 
nal Parson's  turbine,  constructed  in  18S0.  was  of  the  simple 
double-flow  type— and  in  hydraulic  work  the  double-flow  prin- 
ciple is  largely  used  to  produce  a  rotor  running  in  perfect 
axial  equilibrium".  In  small  machines,  however,  the  advan- 
tages of  the  double-flow  principle  are  not  as  preeminent  as  in 
the  large,  principally  because  of  the  absence  of  the  necessity 
therefor  from  a  mechanical  standpoint,  and  by  reason  of  the 
fact  that  the  economy  of  two  small  machines  is  not  likely  to 


Elemental  Construction. 
The  advantages  of  the  double-flow  construction  will  prob- 
ably be  most  clearly  understood  by  first  considering  the  low 
pressure  double-flow  turbine  shoWn  in  Fig.  1.  Here  we  have 
a  turbine  of  the  simplest  possible  construction,  consisting 
entirely  of  two  identical  Parsons  turbines  placed  end  to  end, 
taking  steam  at  the  center  and  exhausting  at  both  ends.  It 
will  be  evident  by  an  examination  of  the  illustration,  that 
since  the  two  elements  are  identical,  and  the  steam  flows 
through  them  in  opposite  directions,  the  axial  thrust  of  the 
steam  on  the  blades,  due  to  the  difference  of  pressure  between 
the  inlet  and  outlet  of  each  element,  will  be  exactly  the  same 
in  both  sections.     Therefore,  perfect  steam  balance  under  all 


itacHwrff  N.f, 


Fig.  3.    Plan  and  Elevation  of  the  "Westinghouae  5000  K.  W.  Double-flow  Steam  Turbine. 


be  as  good  as  one  of  twice  the  capacity.  In  turbines  of  very 
large  size,  however,  Vi'here  proportions  exist  more  favorable 
to  the  attainment  of  high  economy,  the  latter  advantage  does 
not  obtain. 

The  double-flow  turbine  may  thus  be  regarded  as  the  result 
of  an  insistent  demand  for  turbine-generating  units  of  great 
capacity  at  high  speeds.  The  5,500  K.W.  unit  installed  several 
years  ago  alongside  the  huge  Corliss  units  at  the  Manhattan 
elevated  station.  New  York  City,  proved  to  be  only  the  begin- 
ning, and  to-day  10,000  K.W.  units  have  been  built,  while  even 
larger  ones  are  contemplated.  For  these  large  machines,  the 
advantages  of  the  combined  impulse  and  reaction  principle 
of  steam  expansion,  together  with  the  double-flow  construction, 
are  so  important  that  the  practical  result,  as  embodied  in  the 
machine  under  description,  is  most  fortunate,  and  for  ma- 
chines above  5,000  K.W.  capacity,  the  double-flow  construction 
will  become  standard  in  all  Westinghouse  work.  For  smaller 
capacities,  the  single-flow  Parsons  principle,  as  before,  pre- 
dominates, and  in  sizes  below  3,000  K.W,,  the  familiar  Westing- 
house-Parsons  construction,  therefore,  remains  standard. 

Prom  a  thermodynamic  staudpoint,  the  Parsons  is  still  the 
most  eincient  turbine  system  ever  devised;  but  owing  to  the 
mechanical  advantages  inherent  in  the  double-flow  type,  the 
net  result  is  that  as  the  two  types  are  now  built,  they  are 
practically  upon  the  same  basis  as  regards  economy.  This 
condition  is  largely  brought  about  by  the  higher  relative 
speeds  permissible  in  large  capacity  machines  with  which  the 
Parsons  element  works  to  so  much  better  advantage  as  to 
compensate  for  the  poorer  inherent  economy  of  the  impulse 
section.  In  fact,  this  impulse  element  may  be  considered 
somewhat  as  a  power  producing  reducing  valve  from  which 
a  lower  efficiency  may  be  countenanced. 


conditions  of  pressure,  vacuum  and  load,  is  obtained  without 
the  use  of  dummy  or  balance  pistons.  As  these  low  pressure 
turbines  are  designed  to  utilize  all  the  exhaust  steam  from  a 
non-condensing  reciprocating  engine,  it  is  possible  to  tie  the 
engine  and  turbine  together  electrically,  thus  making  the  use 
of  a  governor  on  the  low-pressure  turbine  unnecessary.  With 
the  exception  that,  as  mentioned,  the  governor  may  often  be 
omitted  from  the  low-pressure  turbine,  it  is  practically  identi- 
cal with  the  high-pressure 
double-flow  turbine.  In 
fact,  the  high-pressure 
machine  is  directly 
evolved  from  the  low- 
pressure  by  the  simple 
addition  of  a  high-press- 
ure impulse  element 
mounted  at  the  center  of 
the  rotor,  this  simple  ele- 
ment serving  in  a  ca- 
pacity   closely    analogous  ^        ,.     „,  ^     i.     • 

Fig-  4.    Section  through  a  Blade  showing 
to    the    high-pressure    Cyl-    the   copper  sheathing  which  is   chemically 
,  „  .    ,  '         welded  to  a  Steel  Core. 

inder  of  a  triple   expan- 
sion reciprocating  engine.     Fig.  2  represents  the  final  step  in 
the  evolution  of  the  present  complete  high-pressure  machine. 

Features  of  the  Double-flow  Construction. 
At  this  point  it  may  be  well  to  review  some  of  the  features 
of  the  double-flow  turbine. 

1.  Large   reduction    in    bulk   and    in   weight   of   individual 
parts  to  be  handled  in  assembling.     These  follow  from: 

2.  Increased    speed    permissible,    due   to    reduced    span   be- 
tween bearings. 
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3.  l.owpiTKSure  se<-tloii  in  two  pails  oppoHed  In  posllioii 
and  iTsnltlns  In  axial  oqullilu-liini.  pciinillint;  tlie  iiso  cil'  iow- 
pressuie  blading  of  moderate  length. 

4.  Cylinder  not  exposed  to  high-pressinc  and  lilgh-tempeni- 
Inre  steam;   niaxinuim  pressnre  encountered  aliout  75  pounds. 

Ti.  ifelatively  huge  volume  per  pound  of  steam  at  admis- 
sion to  tiist  Parsons  seetlon  avoids  neeessily  of  very  short 
blades  otherwise  necessary  with  large  diameters. 


^i^!&;;^;!^?;:^i^^i^!)!-^^;^i^j!^^ 
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Fig.  5.    Arrangement  of  the  Blades  and  Nozzles. 

6.  Only  one  balance  piston  required,  this  being  of  moder- 
ate diameter. 

7.  Impulse  element  well  suited  to  high-pressure  and  super- 
heat; works  well  into  dimension  scheme,  and  reduces  shaft 
length  nearly  faO  per  cent. 

S.  Exhaust  connections  passing  through  bed  plate  largely 
reduced  in  size  due  to  divided  flow. 

General  Description. 
Steam  enters  the  turbine  through  a  flanged  opening  in  the 
lower  half  of  the  casing  from  which  it  is  piped  directly  to 
nozzle  blocks.  For  convenience  iii  illustrating,  the  nozzle 
l)lock.  Fig.  2,  is  shown  at  the  top,  whereas,  it  may  be  located 
at  any  point  in  the  periphery  nearest  the  inlet.  Expanding 
in  suitable  nozzles,  the  steam  impinges  upon  the  impulse 
blades,  enters  the  impulse  wheel  chamber,  and. is  distributed 
evenly  around  the  casing  so  as  to  enter  the  intermediate 
Parsons  section  of  the  turbine,  around  the  entire  periphery 
of  the  rotor.  As  in  the  single-flow  turbine,  the  steam  then 
divides  along  two  separate  paths,  one-half  entering  the  left- 
hand  section  of  low-pressure  Parsons  blading,  the  other  pass- 
ing through  the   interior  of  the  rotor  shell  which  forms  the 

connecting  passage 
to  the  remaining 
low  -  pressure  sec- 
tion of  Parsons 
blading  at  the 
right-hand  end  of 
the  turbine.  Dis- 
charging from  the 
last  rows  of  low- 
pressure  blading, 
the  steam  passes 
into  the  exhaust 
connections  and  to 
the  condenser  in 
1  he  normal  man- 
ner. 

As  the  same 
pressure  exists  on 
both  sides  of  the 
impulse  wheel  disk, 
this  is  not  subject- 
ed to  end  thrust 
and  requires  no  balancing.  The  difference  of  pressure  between 
the  inlet  and  outlet  of  the  Parsons  intermediate  section,  Is 
accurately  balanced  by  a  dummy  piston  of  moderate  dimensions, 
located  between  the  impulse  wheel  and  the  right-hand  low-pres- 
sure section.  And  since  the  thrusts  in  the  low-pressure  sections 
are   In   opi)osilo  direct  ions  and    therefore  balanced,   the  entire 
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Fig.  6.    The  Improved  Method  of  Blade  Lashing. 


Iiiiliini'  luns  in  perfect  equililjiiiim  under  all  conditions  of 
vacuum,  pressuie  and  load.  It  Is,  of  course,  necessary  to  iiro- 
vide  means  for  acmralely  fixing  the  axial  position  of  the 
iDlor.  and  for  lliis  purpose,  an  adjustment  bearing  on  the 
righl-hand  end  of  the  shaft.  Is,  as  usual,  fitted.  It  consists  of 
a  number  of  collars  turned  in  the  shaft,  into  which  fit  corre- 
sjionding  brass  rings  fixed  in  the  adjustment  blocks.  The 
upper  and  lower  halves  of  the  adjustment  bearing  may  be 
moved  by  means  of  micrometer  screws,  as  shown,  thus  per- 
mitting the  axial  iiosition  of  the  rotor  to  be  accurately  known 
at  all  times. 

Double-flow  Cylinder. 

All  double-flow  cylinders  are  made  In  two  parts,  the  upper 
and  lower  halves  each  being  a  one-piece  casting.  The  design 
is  symmetrical  throughout,  devoid  of  longitudinal  flanges 
except  those  at  the  center  required  for  bolting  the  two  parts 
together.  The  castings  are  first  rough-bored,  after  the  flanges 
have  been  planed  and  drilled,  and  are  then  "seasoned"  with 
high-pressure  steam  for  a  number  of  hours  to  remove  any 
local  casting  strains  in  the  metal.  They  are  then  given  the 
finishing  cut,  assembled,  and  with  boring-bar  running  in  the 
bearing  housing  so  as  to  insure  a  truly  concentric  bore.  Man- 
holes are  provided  at  each  end  of  the  cylinder  to  permit  access 
for  interior  examination,  and  relief  valves  are  fitted  In  each 
of  the  manhole  covers  to  prevent  the  pressure  in  the  exhaust 
passages  rising  to  a  dangerous  point  in  case  of  failure  of  the 
condensing  apparatus  and  sticking  of  the  atmospheric  relief 
valve.     A  steam-  and  air-tight  packing  gland  Is  fitted  at  each 
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Fig.  7.    View  of  the  Rotor  showing  the  Uniformity  of  the  Blading. 

end  of  the  cylinder  where  the  shaft  enters,  and  will  later  be 
described  In  detail. 

A  Y-connection  fitted  with  two  corrugated  copper  expansion 
joints  located  below  the  base  of  the  turbine,  connects  the 
separate  exhausts  to  the  main  exhaust  nozzle.  This  is  clearly 
shown  In  the  longitudinal  elevation  of  the  5,000  K.W.  Brunot 
Island  turbo-generator  shown  In  Fig.  3.  By  means  of  these 
expansion  joints,  the  desired  freedom  of  movement  of  the 
turbine  casing,  due  to  expansion  and  contraction,  is  provided 
for.  It  will  also  be  noted  that  an  atmospheric  exhaust  nozzle 
opens  out  of  the  side  of  the  exhaust  Y  to  permit  non-condens- 
ing operation. 

The  Rotor. 

Referring  again  to  Fig.  2,  It  will  be  seen  that  the  rotor 
consists  of  five  cast  steel  members  mounted  on  a  through 
shaft.  Note  that  the  shaft  carries  its  load  at  one-third  dis- 
tance from  the  points  of  support,  thus  permitting  a  lighter 
shaft  than  required  for  distributed  loading,  and  practically 
eliminating  the  possibility  of  deflection.  The  rotor  is  firmly 
pressed  on  the  shaft  and  locked  to  prevent  movement.  To 
the  left  end  of  the  rotor  is  fitted  a  bronze  bushing  sur- 
rounding the  shaft,  permitting  it  to  move  axially  without 
appreciable  resistance  under  any  differential  eximnsion  of 
shaft  and  rotor  body. 

The  Impulse  element  consists  of  a  flanged  cast  steel  disk 
forced,  onto  the  rotor  body  with  a  pressed  fit  and  securely 
keyed.  The  flange  at  the  base  Is  grooved  and  forms  the 
dummy  or  balance  piston  for  the  intermediate  Parsons  section. 
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A  typical  arrangement  of  blading  and  nozzles  Is  shown  in 
detail.  Fig.  5.  Note  that  the  nozzle  block  is  an  independent 
casting  quite  separate  from  the  turbine  cylinder.  This  re- 
stricts the  high  pressure  and  high  temperature  of  the  steam 
received  from  the  governor  valve  to  a  comparatively  small  cast- 
ing which  is  free  to  expand  and  contract  with  changes  of 
temperature,  and  may  easily  be  designed  with  ample  strength. 
As  the  steam  is  not  expanded  in  the  impulse  element  to  less 
than  about  half  of  the  initial  pressure,  divergent  nozzles  are 
unnecessary  and  simple  straight-sided  nozzles  are  used.  The 
entire  nozzle  block  may  be  removed  in  one  piece,  and  the  con- 
struction is  such  that  the  nozzle  walls  may  be  readily  renewed 
If  necessary,  at  a  very  nominal  cost,  Independently  of  the 
block.  As  practically  no  difference  of  pressure  exists  on  the 
two  sides  of  the  element,  the  area  through  the  bucket  increases, 
to  provide  for  the  decreasing  steam  velocity  in  each  rotating 
wheel.  As  in  all  high-pressure  impulse  turbines,  the  nozzle 
blocks  cover  but  a  small  portion  of  the  periphery  of  the 
impulse  wheel,  so  that  ample  space  is  left  around  the  remain- 
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Figr-  8.    The  Self-aligning  Babbitt-lined  Bearing,  which  does  n6t 
require  Forced  Lubrication. 

ing  portion  of  the  wheel  to  permit  the  free  circulation  of 
steam  in  all  parts  of  the  impulse  wheel  chamber  before  enter- 
ing the  Parsons  element. 

Parsons  Element. 

Except  for  the  division  of  the  low-pressure  Parsons  section, 
this  part  of  the  turbine  is  identical  with  the  single-flow  con- 
struction, consisting  of  a  series  of  rows  of  moving  and  sta- 
tionary blades,  increasing  in  height  to  allow  for  the  increased 
volume  of  the  steam.  In  the  Parsons  section,  it  will  be 
recalled,  the  velocities  from  stage  to  stage  remain  practically 
constant.  The  blades  are  inserted  in  grooves  cut  in  the  spindle 
and  cylinder  body,  and  are  securely  held  in  place  by  calking 
the  soft  spacers  or  distance  pieces  inserted  in  the  grooves 
between  the  blades.  It  will  be  noted  that  the  diameters  of 
the  low-pressure  section  are  chosen  so  as  to  permit  the  same 
size  blades  being  used  in  both  intermediate  and  low-pressure 
sections,  thus  simplifying  the  blading  considerably.  As  there 
are  a  number  of  improvements  in  the  Westinghouse-Parsons 
blade  construction  used  on  both  the  single-flow  and  double- 
flow  turbines  that  have  not  been  previously  described,  they 
will  be  of  interest. 

The  Blading. 

No  one  metal  has  all  the  physical  characteristics  desirable 
in  a  blading  material.  But  recently  a  special,  compound  metal 
has  been  developed,  which  is  exclusively  used  in  Westinghouse 
turbines.  This  material,  known  as  "Monnot,"  or  duplex  metal, 
consists  of  a  steel  core  covered  with  a  thin  copper  sheathing 
chemically  welded  to  the  steel  in  such  a  perfect  manner  that 
the  blades  may  be  drawn  cold  from  the  original  ingot  into  the 


required  finished  section  without  in  any  way  affecting  the 
bond  between  the  copper  and  steel.  'The  advantages  of  this 
blade  material  will  at  once  be  evident,  as  experiments  have 
shown  that  pure  copper  offers  the  maximum  resistance  to 
chemical  corrosion  resulting  from  bad  feed  water  carried  over 
in  the  steam  during  priming.  At  the  same  time  the  integrity 
and  great  strength  of  the  steel  core  is  maintained.     How  unl- 


Pig.  9.    Westinghouse  Lo^v-pressure  Double-flow  Turbine. 

form  the  copper  sheathing  of  the  finished  blade  is,  may  be 
clearly  seen  in  Fig.  4,  showing  an  enlarged  section  of  a  duplex 
metal  blade,  the  end  of  which  has  been  etched  to  show  the 
true  thickness  of  the  copper  covering. 

The  Blade  Lashing. 
The  original  method  adopted  for  reinforcing  long  blades  was 
to  insert  a  heavy  brass  wire  in  saw  slots  cut  in  the  entrance 
edge  of  the  blade,  the  brass  wire  being  securely  laced  to  the 
blades  by  a  thin  copper  wire,  and  the  whole  then  rigidly 
brazed  together.  This  method  has  been  greatly  improved 
upon  in  the  present  blade  lashing  now  used  in  all  Westing- 
house turbines,  shown  in  detail  in  Fig.  6.  First,  comma- 
shaped  holes  are  punched  in  the  blades  at  any  desired  point 
of  reinforcement.  The  blades  are  then  strung  onto  a  comma- 
shaped  lashing  wire  laced  through  these  holes.  After  the 
blades  have  been  calked  into  the  rotor  or  stator,  the  tail  of 
the  lashing  is  sheared  over  by  a  tool,  as  shown  in  the  accom- 
panying engraving.  Fig.  6.  This  process  wedges  the  tail 
of  the  lashing  (comma  section)  into  the  contracting  space 
between  the  face  and  back  of  the  adjacent  blades,  acting  as  a 
strut,  while  the  lashing  wire  itself  acts  as  a  tie,  thus  securely 


Fig.  ID. 


One  of  the  5000  K.W.  Double-flow  Turbines  installed  at  the 
Brunot  Island  Station  of  the  Pittsburg  Railways  Co. 


interlocking- the  blades  and  preventing  vibration.  Moreover, 
the  short  section  remaining  in  the  blade  after  being  sheared 
off.  acts  as  a  key  to  prevent  a  broken  blade  from  injuring 
adjacent  rows.  The  quality  and  uniformity  of  the  blading 
secured  by  these  Improved  methods,  is  indicated  in  the  view 

of  a  rotor.  Fig.  7. 

The  Packing-  Glands. 

A  water-sealed  gland  is  fitted  on  each  end  of  the  turbine 
shaft  where  it  passes  through  the  exhaust  casings.    This  pack- 
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Ing  consists  of  a  siimll  ri'iiIiit'iiKal  ijuiup  inopcller  ninnliig  In 
an  enclosed  chanilior  to  wliUli  \vat(  r  Is  sniiplled  under  a  head 
or  alioiil  ten  feet,  wliieh  Is  slightly  In  excess  of  the  head  due 
to  the  centrifugal  force  acting  on  the  water  In  the  Impeller 
blades.  At  starting,  any  e-\ternal  leakage  water  Is  caught  In 
circular  troughs  and  drained  away.  The  action  of  this  gland 
Is  to  always  maintain  a  solid  mass  of  water  around  the  per- 
iphery of  the  impeller  which  effectually  prevents  the  entrance 
of  air  to  the  condenser  or  the  escape  of  steam  to  atmosphere 
when  running  non-condensing. 

The  Bearings. 
As  in  all  Westlnghouse  turlnnes  running  at  or  below  1,800 
R.  P.  M.,  sell'-aliguing  babbitt-lined  bearings  are  used,  of  suf- 
ficient area  to  operate  without  the  use  of  a  forced-lubricating 
system.  One  of  these  bearings  is  shown  in  detail  in  Fig.  8. 
It  Is  made  in  two  parts,  supported  in  a  spherical  seat  by  four 
pads,  by  means  of  which  the  bearing  and  rotor  can  be  accu- 
rately centered  to  preserve  uniform  clearances.  The  oil  sup- 
ply to  the  bearings  is  delivered  at  the  top  of  the  journal  at 
the  point  of  minimum  pressure,  which  assures  an  even  distri- 
bution of  oil.  All  the  bearings  are  supplied  with  oil  from  a 
central  reservoir,  under  a  static  head  of  about  5  feet. 

*  *     * 

The  Standard  Oil  Co.  has  been  the  chief  exponent  of  sub- 
terranean business  methods.  Its  greatest  success  has  hinged 
largely  on  the  policy  of  secretiveuess,  though  John  D.  Arch- 
bold,  the  vice-president  and  chief  spoliesman  of  that  great 
business  machine,  asserted  in  the  Saturday  Evening  Post 
some  months  ago  that  the  policy  was  not,  In  his  opinion,  the 
best  one  to  follow.  He  stated  that  while  perhaps  the  financial 
returns  would  not  have  been  quite  so  vast,  the  concern  would 
stand  in  much  better  repute  to-day  if  a  franker  policy  had 
been  followed.  We  mention  this  because  there  is  a  marked 
tendency  among  certain  small  concerns  to  seclude  their  work 
with  more  or  less  mystery.  They  assert  it  is  more  to  their 
advantage  not  to  let  their  activities  be  widely  known.  The 
less  there  is  known  about  their  work  the  less  fierce  will  the 
competition  be.  WTiile  we  do  not  deny  that  there  is  some 
truth  In  this  claim,  we  believe  that  it  is  an  unsafe  policy  for 
the  average  small  producer  to  follow.  Working  under  cover, 
his  product  will  necessarily  be  known  and  bought  by  com- 
paratively few  customers.  So  long  as  these  customers  absorb 
all  his  product,  well  and  good,  but  when  some  of  these  cus- 
tomers drop  out,  as  they  inevitably  will,  the  producer  will  be 
stranded  high  and  dry  until  he  can  secure  new  customers,  and 
these  are  not  always  readily  picked  up.  When  they  are  found 
it  is  quite  probable  that  they  will  demand  changes  that  will 
be  very  costly.  If,  on  the  other  hand,  the  concern  was  gen- 
erally known,  the  loss  of  one  customer  would  not  be  so  serious 
a  matter,  and  moreover,  the  business  would  be  conducted  more 
closely  m  accordance  with  the  general  development  of  the  art. 

*  *     * 

A  new  technical  high  school  is  being  erected  in  Cleveland, 
Ohio,  and  will  be  completed  next  September.  It  is  claimed 
that  this  institution  is  the  largest  of  its  kind  in  the  United 
States.  It  will  have  accommodation  for  about  1,000  regular 
students,  and  is  well  equiped  with  laboratories  for  physics 
and  chemistry,  a  forge  shop,  a  machine  shop  with  heavy  equip- 
ment suitable  for  the  best  of  trade  instruction,  an  iron  and 
brass  foundry,  completely  equipped  with  core-room,  core 
ovens,  etc..  a  power  plant  for  generation  of  the  electric  light 
and  power  required  in  the  building,  a  pattern-making  shop, 
and  departments  for  instruction  in  joinery,  wood  turning,  and 
cabinet  making,  etc.  The  mechanical  equipment  will  cost  in 
the  neighborhood  of  $100,000.  All  machines  will  be  driven  by 
individual  motors.  An  innovation  in  the  instruction  will  be 
that,  by  eliminating  the  long  summer  vacation,  a  saving  of  an 
entire  year  in  the  high  school  course  will  be  accomplished,  so 
that  a  three-year  course  will  bo  offered  in  which  work  usually 
covered  in  four  years  can  be  completed.  In  addition  to  the 
day  classes,  there  will  be  night  classes  for  men  and  women 
already  engaged  In  the  trades.  These  night  classes  will  be 
divided  In  two  sections,  each  accommodated  three  nights  a 
week  from  7  to  9:30.  In  this  way  the  night  trade  school 
can  give  Instnicllon   lo  1,100  men  and  COO  women. 


ALIGNMENT  TESTS  OP  LE  BLOND  MILLING 
MACHINES. 

In  the  April,  ]'J04,  issue  of  Maciiineuv  a  general  descri))- 
tlon  was  published  of  the  then  comparatively  new  plant  of 
the  R.  K.  Le  Blond  Machine  Tool  Co.  in  Cincinnati,  and  in 
the  article  a  set  of  boring-bars  and  reamers   for  boring  the 


Fig.    1.     Jig  and  Boring-bars  used  for  Boring  Bracket  Holes,  Spindle 
Bearings,  and  Over-arm  Hole. 

bracket  holes,  main  spindle  bearings  and  the  over-arm  holes 
of  the  Le  Blond  milling  machines  was  illustrated.  These 
tools,  whose  proper  working  is  so  necessary  to  the  accurate 
alignment  of  a  milling  machine,  are  again  reproduced  in 
Fig.  1  in  connection  with  illustrations  of  the  alignment  tests 
to  which  all  Le  Blond  milling  machines  are  subjected  on  the 


Pig.  2.     Plan  and  Elevation  of  Mining  Machine  Column  Mounted  on 
Kloor-plate  for  Boring. 

testing  floor.  For  the  description  of  these  tests  we  are  in- 
debted to  Mr.  William  F.  Groene,  the  superintendent  of  the 
company. 

Before  passing  to  the  alignment  tests,  attention  is  called  to 
the  manner  of  supporting  the  machine  column  during  the 
boring  operation,  and   lo   the  construction   of   the   boring  Jig 
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shown  in  section  in  Fig.  2.  Formerly  the  milling  machine 
column  was  supported  on  a  three-wheel  truclc  for  conveni- 
ence in  transporting  to  and  from  the  drill  press,  but  now 
the  truck  is  displaced  by  an  electric  traveling  crane,  and  the 
support  is  a  cast  iron  floor-plate,  bedded  in  concrete  and  pro- 
vided with  suitable  pedestals  for  the  column  casting.  It 
may  be  said  in  passing  that  the  boring-bars  are  entirely  sup- 
ported by  the  boring  jig,  and  that  the  power  from  the  radial 
drill  press  is  transmitted  by  a  "floating"  or  universal  joint 
connection.     The  jig  bushings  are  mounted  in  protected  bear- 


how'  carefully  planned,  can  produce  an  invariably  correct 
alignment  in  long  holes,  especially  in  irregular  castings, 
which  are  cored  and  shaped  to  save  weight,  and  in  which 
shrinkage  strains  are  always  present  to  some  extent.  The 
slight  changes  of  shape  caused  by  the  removal  of  metal  from 
the  holes  would  in  themselves  require  some  corrective  work, 
even  if  the  jig  always  provided  perfect  guidance  to  the  boring 
tools,  and  the  fine  touch  of  the  experienced  fitter  is  employed 
to  correct  these  and  other  minor  defects  of  important  influ- 
ence on  the  alignment.    The  tests  to  be  described  are  employed 


Fig.  3.  Aligning  Test  made  when  Scraping  Boxes  Square  with 
Face  of  Column.  The  Test  is  made  Alternately  at  Top  and  Bottom  by 
Drawing  Tissue  Paper  between  Straight-edge  and  Tram. 


Fig.  4.  Aligning  Test  made  Tvhen  Scraping  Boxes  Square  XFith 
Face  of  Column.  Same  Test  as  In  Fig.  3,  except  that  Straight-edge 
Is  Laid  across  Column. 


Fig.  5.  Aligning  Test  used  in  Scraping  Knee  to  Column,  to  deter- 
mine the  Alignment  of  the  Side  Bearing  Surface  of  the  Knee  with 
the  Spindle. 

ings,  proof  against  chips  and  drill  dust,  and  are  keyed  so  as 
to  revolve  with  the  boring-bar,  thus  eliminating  the  wear  of 
the  bars  and  preserving  a  close  fit.  The  jig  encloses  the  upper 
part  of  the  column  and  is  supported  by  the  front  face  of  the 
column  and  produces  holes  at  right  angles  to  this  face. 

It  is  one  thing  to  design  a  jig  for  boring  holes  at  right 
angles  to  a  given  surface  and  perfectly  parallel,  and  quite 
another  thing  to  get  the  desired  result,  especially  in  the  case 
of  a  milling  machine  column  casting.  Eternal  vigilance  is 
necessary  to  keep  the  tool  equipment  in  order,  and  rigid  tests 
are   required   of   each   casting.     No   ordinary   jig,   no    matter 


Fig.  6.    Aligning  Test  used  in  Scraping  Knee  to  Column,  to   deter- 
mine the  Parallelism  ot  Top  of  Knee  with  Spindle. 

to  show  where  the  scraper  should   be  applied,  as  well  as  to 
prove  that  the  work  is  finally  worthy  of  acceptance. 

The  columns  are  scraped  to  surface-plates  before  boring. 
Boring-bar  A  and  the  bar  shown  in  the  jig  in  Fig.  2  are  the 
over-arm  finishing  and  roughing  bars,  respectively.  The  bar 
designated  as  B  is  for  roughing  out  the  back-gear  bracket 
holes,  and  E  is  the  finishing  bar.  The  boring  and  reaming 
bars  for  the  spindle  bearings  are  C.  D,  F,  and  G.  C  being  the 
roughing  bar.  This  bar  has  extra  slots  for  receiving  larger 
cutters  to  do  the  counterboring,  and  F  is  the  finishing  bar. 
Bar  D  is  used  for  boring  the  holes  to  the  correct  taper,  the 
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culliMs  having  tlu'ir  fiu-(>s  chainrorcd  to  tlm  ictiulroil  taper  of 
the  hearings.  These  cutters  are  set  opposite  to  each  other 
to  lialanee  the  cut.  O  Is  a  bar  with  adjustable  taper  reamers 
for   l'niall.\    reaniini;  both  bearinss   true  at  one  operation. 


l'aen  of  the  eolnnm  by  scraiilng  the  bearings  of  the  front  and 
back  boxes.  No  error  is  allowed  In  this  alignment  and  the 
(rams  must  show  tlie  same  lu  the  test  when  In  the  four  posi- 
tions shown. 


Fig.  7.  Test  to  show  Paranelism  of  Table  with  Spindle,  and  to 
indicate  if  Taper  Hole  runs  True.  Test  is  made  by  shifting  Indicator 
across  Table. 


Pig.  8.  Test  to  sho-w  Parallelism  of  Knee  with  Spindle.  Test  is 
made  by  clamping  Indicator  to  Table  and  moving  Saddle  across 
Knee  with  Screw. 


Pig  9.  Testing  Alignment  of  T-slot  with  Spindle:  Reading  taken 
as  shown,  and  on  other  Side  of  Spindle  at  X.  with  Plate  turned  One- 
half  Revolution. 


Fig.  10.  Testing  Alignment  of  Table  Peed  with  Spindle.  Indicator 
clamped  to  the  Table  and  traversed  past  the  Test  Plate.  Test  other- 
wise  made   as  in  Fig.  9. 


Fig.  11.    Test    to    determine    Alignment    of   Over-arm    with   Top    of 
Knee.    Indicator  is  passed  under  Arm  on  Each  Side  of  Saddle. 

The  columns,  as  bored,  come  within  an  Included  error  of 
about  two  thicknesses  of  tissue  paper,  or  say  0.003  inch,  when 
tested  with  the  18-lnch  trams  and  straight-edge,  as  shown  in 
l'"igs.    "    and    1..     The   siiindle    is    tlion    lined   sipiiire    with    Ihc 


Fig.  12.  Testing  Truth  of  Table  Top  with  5*id6  of  Column.  A  Tewt 
for  Truth  with  Face  of  Column  is  made  with  Square  Clamped  at  Right 
Angles  to  Position  shown. 

Figs.  5  and  6  illustrate  the  test  made  while  scraping  the 
knee  to  the  column.  The  test  bar  Is  Inserted  In  the  spindle 
and  the  knee  Is  tested  both  with  the  face  and  side  of  tlie  dove- 
lall   Willi   (lie  dini   indli'iiior.     Tlie  liiise  of  the  Indieater  has  a 
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shoe  which  bears  against  the  side  of  the  column  when  mak- 
ing the  test. 

Fig.  7  illustrates  testing  the  top  of  the  table  for  parallelism 
with  the  spindle.  In  this  case  the  indicator  is  set  to  the  under 
side  of  the  test  bar  and  is  moved  across  the  table,  the  error 
being  read  in  the  two  extreme  positions  as  indicated  in  the 
illustration. 

Fig.  8  shows  the  indicator  clamped  to  the  table  while  both 
the  saddle  and  table  are  moved  across  the  knee.  This  test 
proves  the  parallelism  of  the  knee  with  the  spindle. 

Referring  to  the  test  card,  it  will  be  seen  that  the  limit  of 
error  is  0.0015  to  0.003  inch  high  in  front  for  No.  1  to  No.  2^2 
machines,  and  0.0025  to  0.004  inch  high  in  front  for  Nos.  3 
and  4  machines.  The  knee  and  table  are  designedly  made 
high  in   front,   the  object  being  to   more   nearly  approximate 
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TEST  CARD 

No.       2- -2.     \>ww.,vKA/^aX^ 

^0. 3l5—  ^^'^  completed  3:  llj^Ji  f"sp._2VUjdr^A\^l 
Shipped  /Q  Jl\g^,rt,v  '^V\J(pO^,Xo__lgl\iLe\A^j^aco' 

Front  Spiiulle  Bearing  adjustment  .......  .1       ^-"^ 

Re.ir  "  "  "  .  }     ''^ , 

Spindle  revolves  freely  wnthout  shake !       ^"^ 

Taper  hole  has  good  bearing         '       ^ —  . 

Back  Gears  run  quietly 

Overarm  Locking  Plugs  have  good  bearing 

Feed  Bo.x  properly  fitted  up 

Feed  Box  Gearing  run  quietly 

Feed  works  in  Knee  properly  fitteil  up 

Crank  Handles  fit  squares  in  all  positions 
Dividing  Head  Change  Gears  fit  stud  freely 

Knee  Saddle  and  Table  Gib  Screws  properly  adjusted 

Movements  as  specified  by  Catalog     ■. . 

.Automatic  Table,  Cross  and  Vertical  Feed  trip  to  a  line  .  . 
Safety  Trip  Dogs  properly  set 


>^ 


Table  Screv.  test  every  4" 
Vertical     "  "  - 

Cross  Feed  " 

.\LIONMENTS; 

Taper  hole  in  spindle  runs  true — 
error  at  outer  end  with  If.i"  lest  bar . 

Knee  parallel  with  spindle — 
test  full  cross  movement  of  saddle 

Top  of  Table  parallel  with  spindle- 
test  at  extremes  Iti"  test  bar 

Top  Table  square  with  side  of  column 
test  at  extremes  24"  precision  square 

Top  Table  square  with  face  of  Column 
test  at  extremes  24"  precision  square 

Table  travels  at  right  angles  to  spindle 
test  at  extremes  20"  test  plate   

Table  T-slots  at  right  angles  to  spindle 
test  at  extremes  20"  test,  plate   

Overarm  parallel  with  spindle  &  kuee 
test  at  each  end  of  knee 


Limit  of  Kri-ur 

.000.) 
OOti-v 
OIXI.) 

.001 

an.")-  00:1 

hieh  in  front  fur  No.l-2'/.i 

tHi2.">-  au 

hUrh  in  frunt  for  No.3  &  I 

00 1. J-  O0.S 
hit;h  lu  frunt. 

UOlo-.OO;!  ill  favor 

0<I1.5-  oir, 

high  in  frunt  fur  No.l-2'i 

high  in  frunt  fur  ?«o.3  &  4 

OOl-J-OO:!  in  favor 

tlOl.V  IKi:;  in  favor 

.002-  00;l  low  in  front 


T.-t 

■000  J.& 

1.   OK 

\:.0¥i.       . 

i 

.Oei 
.00  IS" 


J. 00 15 
.OOlS 


Fig.  13.    Test  Card  giving  Required  Tests  and  Maximum  Permissible  Errors. 

correct  alignment  after  the  machine  has  been  In  use  a  few 
months  and  has  worn  down  to  full  bearing  under  the  pressure 
of  the  cutters. 

The  testing  of  the  alignment  of  table  T-slots  with  the  spin- 
dle is  illustrated  in  Fig.  9.  The  indicator  base  has  a  tongue 
which  fits  into  the  T-slots.  The  indicator  point  is  set  against 
the  test  plate,  screwed  onto  the  spindle,  which  is  then  given 
half  a  turn,  and  the  indicator  is  moved  to  the  opposite  side 
to  read  the  error.  A  cross  mark  is  made  on  the  face-plate,  as 
shown  in  the  illustration,  to  note  the  testing  point.  Fig.  10 
shows  the  same  test  as  Fig.  9,  but  in  this  case  the  indicator 
is  clamped  to  the  table  which  is  traversed  across  the  test 
plate,  and  the  difference  of  reading  in  the  two  positions  is 
noted  as  before.  This  test  gives  the  error  of  the  table  at 
right  angles  to  the  spindle  with  reference  to  the  table  dove- 
tails. It  will  be  noticed  in  the  test  card  that  allowance  0.0015 
to  0.003  inch  is  permitted  at  the  extreme  of  a  20-inch  test 
plate  in  favor  of  the  direction  against  the  feed.  This  allow- 
ance is  for  the  same  reason  noted  before.  When  the  machine 
has  been  in  use  a  few  months  it  will  have  worn  down  under 
the  pressure  of  the  cut  until  nearly  perfect  right  angle  posi- 
tion has  been  obtained. 


This  practice  is  worthy  of  further  mention  because  it  is 
of  much  importance  to  users  of  machine  tools  and  to  buyers 
of  second-hand  machinery.  It  means  that  a  well-constructed 
milling  machine  is  actually  in  better  shape  after  it  has  been 
used  for  a  short  time  than  when  new.  Given  data  of  tests 
made  on  used  machines,  it  would  be  possible  to  plot  the  matter 
graphically  and  show  the  probable  condition  as  regards  accu- 
racy of  alignment  for  several  years.  Starting  with  0.0015  to 
0.003  inch  inaccuracy,  the  conditions  would  be  plotted  prob- 
ably as  a  reverse  curve,  rising  from  a  position  below  the  zero 
line  in  three  or  four  months  daily  use,  and  then  with  ordinary 
good  care  paralleling  and  nearly  coinciding  with  the  zero  or 
dead  accuracy  horizontal  line  for  several  years  use.  The 
departure  of  the  curve  from  this  zero  line  upward  into  the 
zone  of  negative  inaccuracy,  if  we  may  name  it  so,  would  be 
relatively  rapid  or  slow,  depending  on  the  care  the  machine 
receives  and  the  class  of  work  assigned  to  it. 

The  test  of  the  alignment  of  the  over-arm  with  the  top  of  the 
knee  is  shown  in  Fig.  11,  and  in  Fig.  12  two  tests  are  indicated 
which  are  made  with  a  24-inch  precision  square  to  determine 
whether  the  top  of  the  table  is  at  right  angles  to  the  face  and 
side  of  the  column. 

The  test  card  we  reproduce  shows  all  the  tests  regularly 
made  and  the  maximum  permissible  error  allowed  for  the 
various  sizes  of  machines  built  by  the  company.  This  card 
was  made  for  machine  No.  315  and  is  the  one  from  which  the 
photographs  here  reproduced  were  made. 

*  *     * 

An  Interesting  kink  in  hack-sawing  was  shown  to  the  editor 
in  the  shop  of  the  National  Tool  Co.,  Cleveland,  Ohio,  by  Mr. 
E.  A.  Noll,  the  manager.  Most  users  of  hack-saws  have 
trouble  in  sawing  large  diameters  of  stock,  especially  tool 
steel,  by  the  saw  "running"  and  perhaps  breaking  before  the 
end  of  the  cut  is  reached  because  of  becoming  cramped.  Mr. 
Noll  has  found  that  the  saws  will  run  dead  true  if  they  are 
slightly  twisted  when  tightened  up  in  the  saw  frame.  Milford 
saws  are  used  on  hard  tool  steel  stock  and  the  blade  is  twisted 
very  slightly  in  the  frame  when  tightened  up.  Twisting  a 
hack-saw  to  produce  a  straight  cut  is  contrary  to  all  precon- 
ceived notions,  but  the  explanation  seems  logical.  The  ex- 
planation is  that  the  saw  being  slightly  twisted  to  begin  with 
resists  any  tendency  to  deflect  it  from  its  plane  of  action 
much  more  strongly  than  it  would  if  it  were  put  perfectly 
straight  in  the  frame.  The  initial  twist  given  is  so  little  as 
to  have  little  or  no  effect  on  the  cut,  but  it  is  sufficient  to  pre- 
vent the  saw  being  twisted  out  of  its  plane  by  slight  differ- 
ences in  the  hardness  of  the  material  and  other  influences 
which  tend  to  cause  a  saw  to  run  out. 

*  *     * 

In  the  March,  1908,  issue  of  Machixert  we  described  the 
Automobile  Club  of  America's  dynamometer  for  testing  auto- 
mobiles, and  mentioned  that  the  mechanical  efficiency  of 
automobiles  in  general  was  rated  at  75  per  cent,  but  many  of 
those  tested  on  the  dynamometer  showed  less  efficiency.  The 
consensus  of  opinion  is  that  mechanical  efficiency  should  be 
higher  than  75  per  cent,  if  anti-friction  bearings  were  used, 
and  it  is  interesting  to  note  the  results  of  efficiency  tests  made 
by  the  H.  H.  Franklin  Co.  recently.  The  car  tested  was  the 
Franklin  model  G  standard  touring  car.  It  gave  on  direct 
drive  for  15.75  H.P.  developed  by  the  motor,  14.75  H.P.  deliv- 
ered at  the  ground.  On  intermediate  drive  the  figures  were 
15.75  H.P.  and  14.40  H.P.  The  loss  in  transmission  between 
motor  and  rear  wheels  was  6  2/3  to  8  1/2  per  cent,  thus 
making  the  efficiency  for  the  total  mechanism  93.5  per  cent 
on  direct  drive  and  91.5  on  intermediate  gear. 

*  *     * 

No  experienced  mechanic  needs  to  be  told  that  the  universal 
milling  machine  is  a  complete  machine  shop  in  itself.  With 
the  various  attachments  now  provided  it  is  possible  to  produce 
circular,  plane  and  helical  surfaces  and  combinations  in  almost 
every  conceivable  arrangement.  Milling,  turning,  slotting, 
spur,  spiral  and  bevel  gear  cutting,  forming,  cam  cutting, 
drilling,  reaming,  boring,  splining,  knurling,  thread  cutting, 
thread  milling,  originating  jigs,  bobbing,  etc.,  are  all  readily 
accomplished.  Instead  of  being  called  a  universal  milling 
machine,  it  should  be  called  the  tiniversal  machine. 
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GEAR-CUTTING  MACHINERY- 6. 

RALPH  B.  FLAJ^DERS* 

As  explained  In  the  last  installment  of  this  aiticle,  In  the 
Jlay  issue  of  RIachineky,  the  niolillnggoneiatlng  principle  Is 
the  onl.v  one  for  afcuratoly  I'orniiug  the  teeth  of  worm-wheels. 
Tlie  principle  involved  is  shown  in  Fig.  111.  The  forming 
worm  ior  hob)  is  connected  by  gearing  with  the  plastic  worm- 
wheel  blanii  to  be  formed,  in  the  same  ratio  as  given  by  the 
finished  worm  gearing.    While  tlie  lilank  and  the  foriiiing  worm 


DRIVtNG  PULLEY^ 


XucUiticri/iX.T. 


Pigr.  111. 


Diagram  showing  the  Principle  of  the  Hobblnff  Process  for  Cutting 
the  Teeth  of  Worm-wheels. 


are  rotated  together  in  this  ratio,  the  latter  is  fed  into  the 
blank  slowly,  its  threads  forming  the  proper  shaped  tooth  in 
the  wheel.  As  the  worm  revolves,  an  axial  section  would  give 
the  appearance  of  a  raclc  like  that  shown  in  section  A-A,  of 
Fig.  109,  moving  continuously  and  forming  suitable  gear 
teeth  In  the  wheel  below  it.  Any  other  section,  such  as  B-B 
in  Fig.  109,  would  also  act  as  a  distorted  rack,  forming  cor- 
respondingly distorted  gear  teeth  in  that  portion  of  the  worm- 
wheel  in  the  same  plane.  The  process  is  thus  seen,  as 
previously  explained,  to  be  identical  with  that  in  Fig.  7. 

Of  the  various  methods  of  operation,  shaping  or  planing  is 
of  course  impracticable.  Milling  is  the  method  generally  em- 
ployed. Grinding  or  abrasion  is  used  to  a  limited  extent,  it 
being  sometimes  employed  in  the  case  of  "grinding  in"  a 
worm  with  a  wheel  already  roughly  cut  to  shape.  In  this 
operation  the  worm  and  wheel  are  run  together  in  place 
under  considerable  pressure,  the  teeth  of  the  gear  being  liber- 
ally supplied  with  oil  and  emery,  which  acts  as  an  abrasive 
and  forms  the  teeth  of  the  gear  and  worm  to  fit  each  other. 

In  the  commonly  employed  milling  operation,  the  process 
is  that  known  as  "hobbing,"   and   the  milling  cutter  or  tool 
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Pig.  112.    Side  ana  End  Views  of  Hob. 

used  is  a  "hob,"  of  which  an  example  is  shown  in  Fig.  112. 
The  hob  (barring  modifications  required  for  relief  or  clear- 
ance, and  allowance  for  regrinding)  is  practically  a  replica  of 
the  worm  which  is  to  be  used,  but  with  grooves  cut  in  it  so 
as  to  form  teeth.  This  hob  is  rotated  in  the  proper 
ratio  with  the  work,  exactly  as  shown  in  Fig.  Ill,  and  fed 
slowly  down  into  it,  cutting  out  the  tooth  spaces  in  the  wheel 
as  it  does  so.  When  it  has  reached  the  proper  depth,  the 
teeth  are  all  formed  to  the  proper  shape. 

Hobbing  Worm-wheels  in  the  Milling  Machine. 

The  simplest  method  of  rotating  the  hob  and  the  work  in 

the  proper  ratio  with  each  other  is  that  in  which  the  work 

is  first  gashed,  as  shown  in  Fig.  110,  and  then  finished  with 

the   hob   in  such  a  way   as   to   be   driven   by    the    latter,   the 


work  and  the  hob  thus  furnishing  their  own  driving  mechan- 
ism. The  same  wheel  which  is  being  gashed  in  Fig.  110  is 
shown  having  its  teeth  finished  to  the  proper  shape  with  the 
hob  in  Fig.  113,  the  hob  driving  the  work  as  described.  The 
latter  is  mounted  so  as  to  revolve  freely  on  dead  centers.  This 
is  the  simplest  method  of  making  correct  worm-wheel  teeth. 
It  does  not  require  special  appliances  of  any  itind,  being  done 
in  an  ordinary  milling  machine  with  a  gashing  cutter  and 
a  hob. 

In  cases  where  it  is  desired  to  hob  worm-wheels  directly 
from  the  solid  without  preliminary  gashing,  it  is  necessary  to 
provide  some  special  device  for  rotating  the  hob  and  the  work 
in  unison  as  in  Fig.  111.  Such  a  case  is  shown  in  Fig.  114, 
which  illustrates  the  worm-wheel  hobbing  attachment  built  by 
the  Wanderer  Fahrradwerke.  Schonau,  bei  Chemnitz,  Germany. 
This  attachment,  which  is  self-contained,  is  clamped  to  the  table 
of  the  milling  machine.  The  device  carries  a  vertical  work 
spindle,  driven  by  a  worm  and  worm-wheel  which  are  con- 
nected by  change  gearing  with  a  horizontal  shaft  carrying  a 
gear  meshing  with  a  gear  on  the  spindle  of  the  machine. 
The  hob,  which  is  carried  by  the  spindle  of  the  machine,  is 
thus  positively  connected  through  the  change  gearing  with 
the  worli  in  the  same  way  as  in  Fig.  111.  Change  gearing  is 
set  to  give  the  proper  ratio  between  the  hob  and  the  work. 
The  hob  is  fed  to  depth  in  the  work  by  the  operation  of  the 
regular  table  feed-screw. 

In  Fig.  115  is  shown  a  hobbing  attachment  applied  to 
another  form  of  miller,  in  this  case  a  horizontal  spindle  ma- 
chine of  the  planer  type  made  by  the  Newton  Machine  Tool 
Works,  Philadelphia,  Pa.     The  attachment  consists  primarily. 


•  Assoclnte  Editor  of  Maciiinpry. 


Fig.  113.    Hobbing  a  previously  Gashed  Worm--wheel  on  Dead  Centers 
In  the  MUling  Machine. 

as  in  the  previous  case,  of  a  base  provided  with  bearings  for  a 
vertical  spindle,  which  is  revolved  by  a  worm-wheel  enclosed 
within  the  base.  The  worm  is  connected  by  change  gearing 
with  a  splined  shaft,  driven  through  a  train  gearing  from  the 
spindle.  The  machine  is  set  to  the  diameter  of  the  work,  and 
the  hob  is  fed  to  depth  by  the  operation  of  the  regular  longi- 
tudinal feed-screw.  A  special  feeding  mechanism  is  provided, 
operated  from  the  attachment  instead  of  from  the  regular 
feed  cones. 

Hobbing  W^orm-vpheels  in  Machines  Designed  for  Cutting 
Other  Forms  of  Gearing. 

With  slignt  changes,  the  orthodox  spur  gear  cutting  ma- 
chine can  be  adapted  to  hobbing  worm-wheels.  An  example 
of  such  an  adaptation  is  shown  in  Fig.  116,  the  machine 
adapted  in  this  case  being  an  automatic  gear-cutter  made  by 
Eberhardt  Bros,  of  Newark,  N.  J.  In  this  machine  the  index- 
ing mechanism  is  ojierated  from  the  same  splined  shaft  by 
which  the  spindle  is  driven,  so  that,  to  obtain  the  proper 
ratio  of  movement  between  the  hob  and  the  work,  it  is  only 
necessary  to  connect  the  index  gearing  positively  with  the 
driving  shaft,  instead  of  using  the  intermittent  Indexing 
motion  ordinarily  employed.  With  the  index  gearing  thus 
permanently  connected  with  the  spindle  driving  mechanism, 
proper  change  gears  may  be  selected  to  give  the  required 
ratio  of  movement  between  the  worm-wheel  to  be  cut  (whicli 
Is,  of  course,  mounted  on  the  work  arbor)   and  the  liob.  car 
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ried  on  the  cutter  spindle  in  place  of  the  regular  spur  gear 
cutter.  Another  provision  that  has  to  be  made  Is  that  for 
feeding  the  cutter  into  the  wheel  as  the  work  progresses. 
This  is  effected  in  this  case  by  lugs  on  the  arms  of  the  index 
wheel,  which,  rotating  continuously,  act  on  a  link  mechanism 
which  operates  an  adjustable  ratchet  motion  for  the  vertical 


Fig.  114.    Hobbingr  a  Worm-wheel  without  Previous  Cashing,  in  a  Positively- 
driven  Attachment  in  the  Milling  Machine. 

feed  shaft.  This  ratchet  motion  may  be  varied  to  give  any 
rate  of  feed  desired.  By  this  means  the  work  is  fed  down 
into  the  cutter  as  the  operation  progresses. 

In  Fig.  117  is  shown  a  gear-cutting  machine,  made  by 
Gould  &  Eberhardt,  Newark,  N.  J.,  arranged  for  bobbing 
worm-wheels.  In  this  case,  also,  the  bob  and  the  work  are 
connected  by  means  of  the  splined  driving  shaft  and  the  index 
gearing,  so  that  they  revolve  in  unison  and  in  the  proper 
ratio.  It  will  be  seen  that  the  work  in  the  machine  is  so 
heavy  as  to  make  it  advisable  to  support  the  outer  end  of  the 
work  arbor  by  means  of  the  outboard  bearing  regularly  pro- 


Pig.  115. 


Positive  Hobbing  Attachment  used  in  the  Newton 
Milling  Machine. 


vided  for  that  purpose.  To  permit  the  downward  feeding  of 
the  wheel,  necessary  to  sink  the  cutter  in  to  depth,  the  ad- 
Justing  screw  of  this  outboard  bearing  and  the  elevating  screw 
of  the  work  spindle  head  are  geared  together,  so  that  they 
work  in  unison.  The  feed  movement  is  applied  to  these  two 
screws  in  such  a  way  as  to  gradually  lower  the  work  into 
the  cutter  as  the  two   revolve  together. 


All  of  the  various  gear-hobbing  machines  we  have  shown 
in  Figs.  51  to  57  and  98  to  108  are  adapted  to  the  hobbing  of 
worm  gears  without  requiring  special  attachments  of  any 
kind.  The  only  requirements  in  addition  to  the  mechanism 
needed  for  hobbing  spur  gears,  is  the  provision  of  a  feed 
mechanism  for  sinking  the  cutter  in  to  depth.  The  work 
saddles  or  tables  of  all  these  machines  are,  we  believe,  pro- 
vided with  this  feed  movement.  The  gearing  for  revolving 
the  work  and  the  hob  in  proper  ratio  with  each  other  is  of 
course  embodied  in  the  design  of  4;his  type  of  machine.  In 
Fig.  118  is  shown  one  of  these  hobbing  machines  (the  Grant- 
Lees  machine  of  Fig.  104)  engaged  in  bobbing  a  worm  gear. 

In  addition  to  the  machines  we  will  describe  later  in  which, 
though  the  liobbing  process  may  be  used,  different  movements 
are  involved  than  in  the  cases  we  have  been  considering, 
special  hobbing  machines  have  been  built  from  time  to  time, 
identical  in  their  action  with  the  various  machines  shown  in 
Figs,  114  to  lis.     Most  of  these  machines  have  been  specially 


Fig.  116.    Eberhardt  Bros.  Gear-cutting  Machine  arranged  for  Hobbing 
Worm-wheels,  with  Rachet  Feed  operated  from  Index  Wheel. 

built  to  suit  the  requirements  of  the  user,  without  conforming 
to  any  settled  type  or  design;  very  few  of  them  have  been 
built  as  a  commercial  product  to  be  placed  on  the  market. 

The  Fly-tool  Method  of  Cutting  Worm-wheels. 

By  providing  suitable  driving  and  feeding  mechanism,  it  is 
possible  to  use  a  simple  fly-cutter  for  forming  the  teeth  of 
worm-wheels  in  place  of  the  expensive  hob  used  in  the  opera- 
tions previously  described.  The  movements  required  for  this 
method  will  be  understood  from  a  study  of  FMg.  119.  Here  is 
shown  in  dotted  lines  a  worm  meshing  with  a  worm-wheel,  a 
portion  only  of  whose  periphery  is  seen.  As  previously 
described  in  referring  to  Fig.  109,  such  a  worm,  properly 
located  with  reference  to  a  plastic  blank  and  rotating  with  it 
in  the  proper  ratio,  will  form  accurate  teeth  in  the  latter  by 
the  molding-generating  process.  As  we  have  also  previously 
described,  gashing  this  worm  makes  of  it  a  cutter  by  means 
of  which  the  same  form  may  be  given  to  a  blank  of  solid 
metal.  The  teeth  of  such  a  gashed  hob  coincide  with  the  out-' 
lines  of  the  thread  of  the  worm. 

In  Fig.  119,  in  full  lines,  is  shown  a  cutter  bar  with  a  blade- 
Ti  of  the  same  outline  as  the  thread  of  the  worm  and  the 
tooth  of  the  corresponding  hob.  In  order  to  permit  this  single 
cutting  tool  to  perform  the  function  of  the  worm  as  it  molds 
the  plastic  substance,  or  of  the  hob  as  it  cuts  its  shape  in  the 
metal,  it  must  be  fed  helically  as  the  bar  and  work  revolve, 
following  the  outlines  of  the  imaginary  worm  from  one  end 
to  the  other  as  the  cutting  progresses.  Beginning  at  the  left, 
for  instance,  the  blade  may  be  fed  helically  in  the  line  of  the 
thread,  passing  through  positions  T^  and  Tj,  until  the  feed! 
finally  runs  out  at  the  extreme  right. 
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The  methods  of  giving  this  progressive  helical  rhaiigo  ol' 
position  to  the  Ily-cntter  are  various.  It  woulel  be  possible. 
I'or  instance,  to  so  connect  the  feed-screw  by  which  the  cutter- 
liar  Is  advanced  with  the  relating  mechanism  for  the  bar. 
llirougli  differential  and  cliange  gearing,  tliat  a  rotating  move- 
ment due  to  the  axial  feeding  of  the  latter  would  l)e  added 
to  or  imposed  upon  tlie  rot-ition  due  to  its  connection  with 
the  work,  just  as,  in  Kig.  H7,  the  rotation  due  to  the  down- 
ward feed  of  the  cutter  slide  is  combined  with  that  due  to  the 
connection  with  the  cutter  spindle  for  rotating  the  worli.  If 
the  proper  change  gears  were  selected  so  tliat.  with  the  spin- 
dle- and  worii-driving  mechanisms  stationary,  the  feeding  for- 
ward of  the  cutter  bar  would  rotate  the  latter  at  the  proper  rate 
to  give  the  lead  of  the  worli,  the  blade  would  evidently  follow 
the  path  of  the  thread  of  the  imaginary  worm,  as  shown  at 
T,  and  '/,,  in  Fig.  119.     Owing  to  the  action  of  the  differential 


Fig.  117.     Gould  &  Eberhardt  Gear-cutting  Machine  arranged  for 
Robbing  'Worm-wheela. 

mechanism,  it  would  still  follow  the  thread  of  the  imaginary 
worm,  even  if  the  latter,  with  the  spindle-  and  work-driving 
mechanism,  were  in  motion. 

Another  method  consists  in  combining  in  the  work,  also 
by  differential  gearing,  a  rotation  due  to  the  revolving  of  the 
cutter  with  a  rotation  due  to  the  axial  feed  of  the  cutter  bar. 
That  this  produces  the  same  effect  as  the  previous  arrange- 
ment will  also  be  understood  from  Fig.  119. 

First,  let  the  rotation  of  the  cutter  be  arrested.  If  the 
cutter-bar  with  a  worm  mounted  on  it,  such  as  shown  by  the 
dotted  lines,  be  now  fed  axially  in  the  direction  of  the  arrow, 
the  positive  connections  between  the  feed  and  the  work  spin- 
dle through  the  change  gearing  and  tlie  differential  gearing, 
will  cause  the  work  to  rotate  uniformly  with  it.  If  the 
feed  is  arrested  after  a  time,  and  the  bar  is  started  revolving, 
the  imaginary  worm  mounted  on  it  will  still  be  kept  in  proper 
mesh  with  the  work,  owing  to  the  change  gear  connections 
between  the  cutter-bar  and  the  work  spindle,  acting  through 
the  differential  gearing.  As  we  have  iircviously  explained,  the 
cffice  of  tlie  differential  gearing  is  to  combine  in  the  woric 
the  rotation  due  to  the  feeding  and  that  due  to  the  rotation 
of  the  worm,  in  such  a  way  that  they  can  take  place  simul- 
laneously  as  well  as  separately;   so  that  it  will  be  seen  that 


If  the  connections  are  properly  made,  the  worm  may  be  fed 
endwise  and  revolved  at  the  same  time,  always  keeping  In 
perfect  step  with  the  work. 

Now,  the  Imaginary  worm  and  the  fly-tool  aio  both  firmly 
fixed  to  the  cutter  bar,  so  tliat  the  fly-tool  must  always  follow 
the  movements  of  the  imaginary  worm.  Being  set  to  coincide 
with  the  outlines  of  tlie  worm  thread  at  the  start,  it  must 
always  coincide  with  those  outlines,  and  since  the  worm  is. 
never  out  of  step  with  the  work,   the   fly-tool  will  never  be,. 


Fig.  118.    Worm-wheei  being  finished  in  Grant-Lees  Gear-hobbing  Machine. 

either.  It  will  thus  be  seen  that  it  will  always  follow  the 
helical  path  of  the  dotted  lines  in  Fig.  119,  in  moving,  for 
instance,  from  r,  to  T,.  -Revolving  in  the  position  T,,  T^,  T~. 
etc.,  the  work,  as  shown  in  the  dotted  lines  of  T..,  v.  ill  always 
be  in  proper  relation  with  the  fly-tool,  as  it  is  with  the 
imaginary  worm. 

With  this  arrangement,  if  the  change  gearing  connecting 
the  driving  mechanism  of  the  cutter-bar  and  the  work  were 
disconnected  while  the  bar  was  fed  through  from  left  to- 
right,  the  rotary  motion  given  by  the  connection  of  the- 
feed  of  the  bar  with  the  work  would  shape  one  tooth.  If,  on- 
the  other  hand,  the  gearing  connecting  the  feed  of  the  bar 
with  the  rotation  of  the  work  were  disconnected  while  the 
connections  between  the  drive  of  the  bar  and  the  work  were 
in  operation,  the  cutter  would  partially  shape  each  tooth  of  the 
worlc.  By  combining  the  two  movements  in  the  differential 
gearing,  the  cutter  perfectly  forms  ail  the  teeth. 

Machines  for  Cutting  'Worin-wheels  by  the  Fly-tool  Method. 
Tiie  first   macliine  we   show   employing  the  progressive   fly- 
tool  principle  was  also,  so  far  as  the  writer  is  aware,  the  first 

IMAGINARY  WORM,  FORMING  TEETH  IN  THE  WHEEL  BY  THE   MOLDING-GENERATING   PROCESS. 
CUTTER  BAR  WITH  BLADE,  Ti  .WHICH   PROGRESSIVELY  FOLLOWS  THE  ) 
THREAD  OF  THE  WORM,  AND  SO  CUTS  THE   TEETH  OF  THE  WHEEL      J  ^ 


^^'\      r?,      '"^      f"      '""^    ffi*^"*-      i~t       r 

/      \  I  I    III    I  '  I  I     '  /  H,,    '  I'  <"  /  /    ,''   '  /   /' 
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Fig.  119. 


Diagram  showing  the  Principle  of  the  Fly-tool  Method  of 
cutting  the  Teeth  of  Worm-wheelB. 


commerc-ial  machine  of  the  kind.  It  is  the  product  of  the- 
Nya  Aktiebolaget  Atlas,  of  Stockholm,  Sweden.  This  is  the 
same  machine  that  we  have  previously  described,  and  illus- 
trated in  Fig.  34;  In  Figs.  120  and  121  it  is  shown  set  up  for 
cutting  worm-wheels.  The  machine  is  driven  from  cone  pul- 
ley A.  Shaft  B,  to  which  this  pulley  is  keyed,  is  connected 
by  the  bevel  gearing  shown  with  vertical  splincd  shaft  C, 
from  which,  through  change  gears  /)  and  driving  gear  E.  the 
fly-cutter  arbor  /•'  is  driven.  Gearing  in  case  O  connects  shaft 
C  with   liorizontal   driving  shaft  H.  which   rolatcs    the  worm 
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for  revolving  the  work  table  and  the  work.  Change  gears  D 
thus  furnish  the  means  for  rotating  the  work  and  the  hob  in 
the  proper  ratio  with  each  other. 

Pulley  J  is  connected  inside  the  frame  to  the  feed  shaft  K. 
seen  in  the  end  view.  K  is  connected  through  change  gears 
L  and  M  with  shaft  7^',  which  also  leads  to  casing  G.    Change 


Fig.  120.    The  Atlas  Gear-cutting  Machine,  also  shois"n  In  Fig.  34,  arranged 
the  Teeth  of  V^orm-wheels  by  the  Fly-tool  Process.    Note  Quadruple  Fly-tool  o: 
opposite  the  Machine. 

gears  M  are  not  altered  for  cutting  worm  gearing,  being  em- 
ployed for  indexing  in  the  case  of  spiral  and  spur  gears. 
Change  gears  L,  however,  are  set  to  the  lead  of  the  worm. 
Shaft  E,  besides  being  thus  connected  to  shaft  2V,  drives, 
through  suitable  shafts  and  gearing,  feed  screw  0,  by  mea'ns 
of  which  is  traversed  on  the  cross  rail  the  slide  on  which  the 
fly-cutter  arbor  is  carried,  this  arbor  F  being  driven  by  a 
spline  in  the  hub  of  gear-wheel  E.  Casing  G  contains  differ- 
ential gearing  which  combines  the  movements  of  shafts  C 
and  N  in  shaft  H.  It  will  thus  be  seen  that  by  setting  change 
gears  D  the  work  will  be  given  a  rotation  to  correspond  with 


throughout,  being  of  pleasing  design  and  simple  construction, 
considering  the  variety  of  work  it  is  intended  to  perform. 
This  work  includes,  as  we  have  before  mentioned,  the  cutting 
of  spiral,  internal,  spur  and  worm  gears. 

Another  machine  of  the  same  class  (which  we  have  pre- 
viously described  in  M.\chi.n-ert*)  is  shown  in  Figs.  122  and 
123,  built  by  Eberhardt  Bros.  Machine  Co.,  66 
Union  St.,  Newark,  N.  J.  In  this  tool  the  work 
table  Is  stationary  as  to  its  position  on  the  bed, 
while  the  column  carrying  the  cutter  slide  is  ad- 
justed in  and  out  to  suit  the  diameter  of  the 
work,  thus  reversing  the  conditions  that  obtain 
with  the  Atlas  machine  in  Fig.  120.  Another 
change  in  the  construction  is  in  the  provision  for 
the  axial  feeding  of  the  cutter-bar.  In  the  case 
of  this  machine,  instead  of  supporting  the  cutter 
on  a  slide  which  is  fed  along  the  cross-rail,  as 
in  Fig.  120,  the  supports  for  the  bar  are  station- 
ary, the  latter  being  fed  through  them  by  a  slid- 
ing head  (P  in  Fig  123)  at  the  outer  end  of  the 
cross  slide.  By  this  means,  the  cutter-bar  is 
brought  much  closer  to  the  face  of  the  column, 
and  one  of  the  sliding  joints  between  it  and  the 
column  is  eliminated.  Both  of  these  features 
tend  toward  rigidity  and  consequent  increase  in 
output. 

The  mechanism  will  be  easily  understood  from 
a  study  of  the  diagrams  of  Fig.  123.  Driving 
pulley  A  is  connected  by  gears  B  (which  are 
changed  to  give  the  desired  spindle  speeds)  with 
shaft  D,  which,  by  means  of  bevel  gears  C,  In 
turn  drives  vertical  splined  shaft  W,  by  means  of 
which  connection  is  made  with  the  worm  and  worm-wheel  E 
which  drives  the  cutter-bar.  Shaft  D  is  continued  along  the 
bed  to  change  gears  F,  which  are  changed  to  give  the  proper 
ratio  between  the  rotation  of  the  cutter  and  of  the  work. 
These  gears  drive  one  of  the  members  of  the  differential  gear- 
ing X. 

Feed  cone  J  is  connected  by  gearing  K  with  shaft  Q.  The 
latter,  through  two  sets  of  worm  gearing  and  vertical  shaft 
L.  drives  horizontal  shaft  M  on  the  cross  rail.  From  here, 
through  gears  Tsl,  the  movement  is  led  to  feed-screw  O  by 
which  head  P  is  traversed  to  feed  the  cutter  bar  axially.     Q 


for  Cutting 
n  the  Floor 
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Fig.  121.    Diagram  of  the  Driving  Connections  of  the  Atlas  Gear-cutting  Machine  showTi  in  Fig.  120. 


the  ratio  of  the  number  of  threads  in  the  worm  and  the  num- 
ber of  teeth  in  the  gear,  while  by  setting  change  gears  L 
properly,  the  work  •will  be  rotated  in  unison  with  the  axial 
feeding  of  the  cutter-bar  as  in  moving  T^  to  T,  in  P^g.  119, 
thus  filling  the  necessary  conditions. 

Aside    from    the    ingenuity    of    the    mechanical    movements 
thus  described,  this  well-known  machine  is  carefully  planned 


is  also  connected  by  change  gears  R  and  the  worm  gearing 
shown  with  differential  gearing  X;  gears  R  are  selected  to 
agree  with  the  pitch  diameter  of  the  work.  In  differential 
gearing  X,  motions  from  shafts  D  and  Q  are  combined  fo 
■rotate  the  work  table  and  the  work  in  the  same  way  as  in  the 


See  article  "Generating  a  Large  Worm- Wheel"  In  the  October.  1907. 
issue  of  Machixerv,  Engineering  edition  :  and  "New  Tools  of  the 
Month"  in  the  December,  1904,  issue  of  Machixery. 
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Atlas  machine,  and  as  reqnlred  In  Fig.  119.  For  small  blanks, 
the  splndio  Is  rotated  through  spur  gearing  at  H.  For  heavy 
work,   however,   a   driving    pinion   Is   directly   connected    with 


B-    = 


Fig.  122.    Eberhardt  Bros.  Ply-tool  "Worm-wheel-cutting  Machine,  with  Samples  of  Work. 

teeth  on  the  inner  rim  of  the  work  table,  so  that  a  very  power- 
ful drive  is  obtained. 

This  machine  can  also  be  arranged  to 
use  the  ordinary  cylindrical  hob,  in  which 
case  the  feed  of  head  P  is  thrown  out, 
and  the  column  U  is  fed  inward  on  the 
bed  by  means  of  screw  V,  so  that  the  hob 
enters  the  blank  in  the  same  manner  as 
for  the  machines  in  Figs.  113  to  118. 

In  Figs.  124  and  125  are  shown  half- 
tone and  line  engravings  of  a  fly-tool  gear- 
hobbing  machine  built  by  Henry  Wall- 
work,  Ltd.,  Redbank,  Manchester,  Eng- 
land. The  action  of  the  fly-cutter  on  the 
work  is  identical  with  that  in  the  ma- 
chines previously  described.  The  work  is 
carried  by  the  face-plate  and  vertical 
spindle  A,  while  the  fly-tool  B  is  mounted 
in  the  cutter  spindle  C.  This  latter  is 
supported  in  slide  D  which  is  adjustable 
on  the  top  of  the  bed  for  the  diameter 
of  the  work,  and  is  fed  by  screw  E. 
The  fly-tool  starts  in  at  one  side  of  the 
work  and  feeds  longitudinally  through  it, 
the  work  and  tool  revolving  together,  as 
in  previous  cases.  A  peculiarity  of  this 
machine,  however,  is  that  no  differential 
mechanism  of  any  kind  is  employed.  The 
way  in  which  this  is  avoided  may  be  ex- 
plained thus: 

Suppose  that  in  the  Eberhardt  ma- 
chine in  Fig.  123,  the  fly-cutter  be  en- 
gaged in  bobbing  a  worm-wheel  of  100 
teeth,  to  mesh  with  a  single  threaded 
worm.  If,  then,  the  fly-cutter  makes  100 
revolutions  per  minute,  the  worm  will 
make  one  revolution  per  minute.  If  now 
the  cutter  spindle  be  fed  longitudinally 
with  a  certain  definite  feed,  the  differen- 
tial mechanism  will  modify  the  rate  of 
rotation  of  the  worm,  making  it  slightly 
more  or  slightly  less  than  one  revolution 
per  minute,  depending  on  the  rate  of  the 
feed,  and  its  direction  as  compared  with 
the  direction  of  rotation  of  the  work. 
We  may  say,  then,  that  if  the  cutter  re- 
volves at  a  certain  number  of  revo- 
hitioiiB  i)cr  minute  and  feeds  at  a  certain  fraction 
inch    ijcr   minute,  the   work   will   rotate  at  a  certain 


or  fraction  of  a  number  of  revolutions  per  minute.  Where 
the  gearing  required  with  the  Eberhardt  machine  would  give 
a  ratio  of  100  to  1  between  the  hob  and  the  work,  as  modi- 
fled  by  the  feed  this  ratio  might  be  100.0073  to  1, 
for  instance.  It  will  thus  be  seen  that  since 
these  conditions  remain  constant  until  the  work 
is  completed,  the  diffcn  iitial  mechanism  may  be 
dispensed  with  entirely,  if  we  select  the  change 
gears  connecting  the  hob  and  the  work  to  agree 
with  the  new  rate  of  turning  of  the  work,  as 
modified  by  the  feeding  of  the  hob. 

This  is  what  is  done  in  the  Wallwork  machine. 
The  driving  shaft  F  Is  connected  with  the  driv- 
ing cone  O  either  dirrctly  or  through  bacli  gears, 
as  may  be  required.  This  shaft,  through  worm- 
wheel  H  and  change  gears  shown  in  Fig.  124, 
drives  feed-screw  E.  It  also  has  keyed  to  it 
worm  J,  meshing  with  the  indexing  worm-wheel 
by  which  the  work  on  the  vertical  spindle  A 
is  rotated.  At  the  extreme  right  in  Fig.  125 
this  driving  shaft  is  connected  with  cutter  spin- 
dle C  by  change  gears  E,  mounted  on  a  sector 
which  is  provided  with  a  worm-wheel  adjust- 
ment at  L  for  setting  it,  owing  to  its  great 
weight.  It  will  thus  be  seen  that  the  feed,  the 
work,  and  the  cutter-bar  are  all  connected  by 
positive  gearing.  For  setting  up  the  machine, 
suitable  change  gears  for  connecting  screw  E 
with  the  driving-shaft  mechanism  are  used  to  give  the  desired 
rate  of  feed.     Then  change  gears  E  are  selected  to  give  the 
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Fig.  123.    Diagram  of  the  Driving  Oonnecttons  of  Eberhardt  Bros.  Machine. 


of  an 

nuiiiiier 


proper  ratio  between  the  work  spindle  A  and  cutter  spindle  C, 
as   deteriulncd   by   the   ratio  between  the  luiiiilier  of  llinsids  in 
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the  worm  and  the  number  of  teeth  in  the  worm-wheel,  modified 
(as  explained)  by  the  rate  of  feed.  These  change  gears  K 
are  calculated  by  a  formula  which  is  somewhat  puzzling  to 
derive,  but  not  difficult  to  use. 

This  arrangement  would  seem  to  possess  both  advantages 
and  disadvantages  as  compared  with  the  differential  scheme. 
It  results  in  a  much  simpler  mechanism,  but  it  makes  it  im- 


Fig.  124.    The  "Wallwork  Machine,  which  cuts  the  Teeth  of  "Worm-wheels 
with  a  Fly-tool  without  using  DiflTerential  Gearing. 

possible  to  change  the  feed  without  changing,  as  well,  the 
gearing  connecting  the  work  spindle  and  the  hob,  so  that 
changes  Of  feed  are  not  easily  made. 

Cutting  Wheels  for  Multiple  Threaded  Worm  by  the 
Fly-tool  Process. 
The  method  of  cutting  multiple  threaded  worms  was  not 
described  in  discussing  the  principle  of  the  fly-tool  process. 
At  the  base  of  the  machine  in  Fig.  120  is  shown  a  form  of 
tool  which  may  be  used  for  cutting ,  wheels  to  match  with 
multiple  threaded  worms.  In  this  case,  in  which  a  quadruple 
thread  has  to  be  provided  for,  a  cutter  head  is  provided  in 
which  four  blades  are  carried,  spaced  equidistant.  The  feed- 
ing through  of  these  tour  blades  simultaneously  finishes  the 
worm-wheel  complete  in  one  operation.  An  alternative  method 
would  be  to  index  the  cutter  bar  with  relation  to  its  driving 
gear,  giving  it  three  positions  for  a  triple-threaded  worm, 
four  for  quadruple  threads,  etc.  This  could  be  done  by  a 
notched   index   plate  and  locking  bolt,   or  by  unmeshing  the 


feed  of  the  cutter  spindle  and  a  movement  due  to  the  rotation 
of  the  cutter  spindle.  It  is  ordinarily  used,  however,  with  a 
hob  instead  of  a  fly-cutter,  the  hob  being  of  the  special  form 
shown  in  Fig.  127.  This  hob,  as  shown,  is  tapered.  It  is 
placed  on  the  cutter  spindle  and  fed  axially  past  the  work  in 
the  same  waj'  that  the  fly-tools  in  the  previous  cases  are  fed. 
The  combined  movements  cause  the  hob  to  follow  spirally  in 
the  path  of  the  thread  of  the  imaginary  rotating  worm.  The 
small  end  of  the  hob  first  commences  to  work  and  as  the 
cutter  spindle  is  fed  forward,  the  cut  is  taken  successively  on 
larger  and  larger  diameters  until  finally,  when  the  tool  has 
passed  clear  through,  the  full-sized  teeth  at  the  rear  end  of 
the  hob  complete  the  work.  The  machine  is  practically  iden- 
tical with  the  universal  gear-cutter  by  the  same  maker,  pre- 
viously shown  in  Figs.  8.5  and  86,  it  being  adapted,  as  there 
shown,  to  cutting  worms  by  the  same  process.  The  differen- 
tial mechanism  used  is  the  same  as  in  Fig.  86,  the  axial  feed 
of  the  cutter  spindle  being  applied  to  shaft  il,  while  the 
rotative  movement  of  the  cutter  spindle  is  connected  with 
shaft  n.  the  two  being  combined  in  gears  J.  L,  and  y  to  rotate 
the  indexing  wheel  G. 

The  original  machine  for  this  purpose,  built  by  Mr.  Rein- 
ecker,  employed  a  different  form  of  combining  or  differential 
movement.      It    is   shown    diagrammatically   in   Fig.    128.     In 
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Fig.  125.    Vertical  Section  through  "Wallwork  Worm-wheel 
Generating  Machine. 

gearing  from  engagement  at  some  point  in  the  driving  train. 
and  shiftin.g  it  the  required  number  of  teeth  before  re-engag- 
ing it. 

The  Tapered  Hob  for  Cutting  Worm-wheels,  and  Machines 
for  using-  it. 

In  Fig.  126  is  shown  a  gear-hobbing  machine  built  by 
J.  E.  Reinecker.  of  Chemnitz-Gablen^,  Germany.  This  ma- 
chine has  the  movements  required  for  performing  the  work 
of  the  Atlas  and  Eberhardt  machines,  since  it  combines  in 
the  rotation  of  the  work  a  movement  due  to  the  longitudinal 


Fig.  126.    Machine  for  Generating  Worm. wheels  with  a  Taper  Hob  : 
buUt  by  J.  E.  Reinecker.  Germany. 

this  case,  the  tapered  hob  is  connected  by  change  gearing 
with  the  worm  driving  the  indexing  wheel,  as  before.  The 
worm,  however,  is  mounted  on  a  slide,  allowing  it  a  consider- 
able range  of  axial  movement.  This  axial  movement  is 
controlled  by  a  screw  and  nut,  as  shown.  This  screw  Is  con- 
nected by  change  gearing  with  the  screw  by  which  the  taper 
hob  is  fed.  It  will  thus  be  seen  that  the  feeding  of  the  hob 
rotates  the  work  by  shifting  the  index  worm  lengthwise, 
while  the  rotating  of  the  hob  rotates  the  work  through  the 
rotation  of  the  index  worm  and  worm-gear.  The  two  move- 
ments are  independent  of  each  other,  but  are  combined  with 
the  same  effect  as  produced  by  the  "jack-in-the-box"  differen- 
tial gearing  previously  described.  With  this  arrangement,  the 
ratio  of  table  movement  and  lengthwise  worm  movement 
should  be  proportioned  in  the  ratio  of  the  pitch  diameters  of 
the  worm-wheel  being  cut,  and  the  index  worm-wheel.  The 
reason  for  abandoning  this  construction  was  doubtless  its 
limited  range  of  movement,  which,  though  enough  for  the 
bobbing  of  worm-wheels,  was  not  enough  (when  applied  to 
the  universal  gear-cutting  machine)  for  cutting  spiral  pinions 
of  great  helix  angle. 
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Tlie  t.ipered  form  of  hoi)  and  the  method  of  using  It  are 
of  loursc  as  applicable  to  the  Atlas,  Kberliardt,  and  Walhvork 
maohliies  as  to  the  one  we  have  just  been  describing,  and  It 
has  doubtless  been  used  on  all  of  them. 

The  Various  Methods  Compared. 
Each  of  the  various  methods  of  cutting  worm-wheel  teeth 
which  we  have  described  has  its  field  of  usefulness.  Gashing, 
as  we  have  seen.  Is  applicable  either  to  cheap,  rough-and-ready 
work  on  the  one  hand  or,  on  the  other  hand,  to  the  cutting 
oi  worm-wheels  which  are  not  required  to  transmit  a  great 
amount  of  iniwer,  Init  in  which  I  he  hii^best  degree  of  accuracy 
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SO  that  they  tend  to  preserve  their  shaiie  indcllnitoly.  Another 
item  that  tends  to  accuracy  in  this  method  of  hol)l)iiiK  is  the 
fact  that  the  distance  between  the  work  arbor  and  the  cutter 
spindle.  Is  fixed  at  exactly  the  distance  between  the  axis  of 
the  worm  and  the  worm-wheeL  in  the  finished  gearing.  This 
la  a  refinement  of  greater  importance  than  is  usually  realized, 
and  one  that  is  not  always  looked  out  for  in  bobbing  opera- 
tions in  which  the  cutter  spindle  is  fed  in  toward  the  work. 
Mobbing  by  this  method  Is,  of  course,  more  ra])id  than  by  the 
fly-tool  process  employed  on  the  same  machines,  though  the 
latter  is  not  a  tedious  operation  by  any  means,  as  a  solidly 
supported  and  powerfully  driven  tool  can  be  given  a  heavy 
feed,  taking  off  chips  of  respectable  thickness. 

The  methods  followed  in  cutting  the  other  menil)er  of  this 
form  of  gearing,  the  worm,  have  already  been  described  in 
connection  with  the  machine  for  cutting  helical  and  herring- 
bone gears. 

The  Manufacture  of  the  Hindley  Worm  Gearing-. 

A  form  of  gearing  which  has  come  into  extensive  use  of 
late  years  in  elevator  service  and  other  applications  in  which 
considerable   power  has  to   be   transmitted,   is   shown   in   Fig. 


Fig.  127.    Style  of  Hob  used  for  Machine  shown  in  Pig.  126- 

is  required.  The  process  of  bobbing  previously  gashed  blanks 
requires  the  least  degree  of  specialization  In  the  machinery 
used,  the  ordinary  milling  machine  having  all  the  movements 
and  adjustments  required.  This  process  is  perliaps  the  one 
followed  in  most  shops  in  making  worm  gearing  of  small 
size.  The  arrangement  (such  as  shown  in  Figs.  114  to  IIS) 
in  which  the  work  and  the  hob  are  positively  geared  together 
so  that  previous  gashing  is  not  required,  is  quicker  than  the 
last  mentioned  method,  but  requires  special  machines  or  at- 
tachments. The  fly-tool  method  requires  a  still  more  elaborate 
machine,  but  is  the  least  expensive  of  all  in  the  matter  of 
cutting  tools.  A  large  hob  is  an  exceedingly  costly  appliance, 
and  raises  the  cost  of  production  to  an  alarming  degree,  par- 


Flg.  128.     Diagram  of  Original  Form  of  Mechanism  for  Generating 
Worm-wheels  with  Taper  Hob. 

ticularly  when  but  one  worm-wheel  lias  to  be  cut.  The  use 
of  a  simple  fly-cutter,  which  may  be  ground  accurately  to 
size  after  hardening  so  that  all  inaccuracies  are  avoided,  is 
thus  the  cheapest  as  well  as  the  most  accurate  means  of  cut- 
ting a  large  worm-wheel.  Where  many  large  wheels  of  the 
same  size  are  to  be  cut,  the  taper  hob  method  would  seem  to 
be  a  most  satisfactory  one.  A  high  degree  of  accuracy  could 
be  maintained,  as  the  full  size  teeth  at  the  back  end  of  the 
hob  do  not  come  into  play  until  the  finishing  cut  is  reached. 
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Fig.  129.     The  Form  of  Globoid  Gearing  generally  known  as 
Hindley  Worm  Gearing. 

129.  .This  is  commonly  known  as  the  Hindley  "worm"  gear- 
ing, though  it  is  not  worm  gearing  at  all,  being  entirely  dif- 
ferent in  its  action.  It  should  properly  be  classed  as  "globoid" 
gearing,  a  term  which,  so  far  as  the  writer  knows,  was  first 
employed  by  Prof.  Reuleaux.  The  characteristic  feature  of 
its  action  is  the  fact  that  contact  takes  place  on  or  near  the 
axial  plane  of  the  worm,  as  shown  in  the  engraving.  Unlike 
other  forms  of  gearing,  neither  member  of  this  pair  has 
a  pilch  line  or  a  pitch  diameter.  The  form  of  gearing 
is  an  old  one,  but  it  has  only  recently  come  into  practical 
use. 

It  is  often  stated  that  this  style  of  gearing  gives  surface 
contact,  but  this  statement  can  scarcely  be  true.  The  impres- 
sion doubtless  arose  from  a  consideration  of  sections  on  the 
two  planes  shown  in  Fig.  129,  in  which  it  may  be  seen  that 
the  wheel  is  curved  to  fit  the  worm,  and  the  worm  is  curved 
to  fit  the  wheel,  thus  giving  the  appearance  of  Intimate  con- 
tact over  the  whole  face  of  the  tooth.  It  is  probable  that  the 
surfaces  more  nearly  match  than  in  ordinary  worm  gearing, 
giving  a  nearer  approacli  to  surface  contact. 

Any  positively  operated  worm-wheel  bobbing  attachment  or 
machine,  such  as  shown  in  Figs.  114  to  118,  may  be  used. 
The  manufacture  begins  with  the  cutting  of  the  worm,  which 
is  effected  as  shown  in  Fig.  130.  The  blank  is  mounted  on  the 
spindle  of  the  machine  ordinarily  occupied  by  the  hob,  while 
a  large  diameter  disk  provided  with  cutting  tools  clamped  to 
its  face  is  mounted  in  place  to  represent  the  worm-wheel. 
The  cutting  tools  mounted  on  this  disk  each   rein-esenl  a  tooth  of 
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the  wheel,  being  of  the  same  shape  and  cutting  on  the  same 
diameter.  They  are  clamped  to  the  face  of  the  disk  in  such 
a  way  that  the  whole  arrangement  represents  accurately  a 
central  section  of  the  worm-wheel,  of  which  (in  this  particular 
case)  only  every  other  tooth  is  used.  This  cutter  and  the 
worm  to  be  cut  are  geared  together,  and  slowly  fed  toward 
each  other  as  when  bobbing  worm-wheels.  The  teeth,  cutting 
deeper  and  deeper  into  the  blank,  finally  form  it  into  the  char- 
acteristic "hour-glass"  shape  of  the  Hindley  worm. 


TOOLS-REPRESENTING  TEETH  OF  WHEEL 


MuL-kinerjjjX.  Y, 

Pig.  130.    Method  of  Cutting  Hindley  Worm  with  Rotary  Cutter  having 
Teeth  corresponding  with  those  of  the  Wheel. 

In  cutting  the  wheel,  the  process  is  reversed,  as  shown  In 
Fig.  131.  A  hob  cut  in  the  same  way  as  the  worm  in  Fig.  130, 
but  with  its  teeth  relieved,  is  fed  into  the  wheel  blank  and 
cuts  the  teeth  In  a  way  exactly  identical  with  the  method  fol- 
lowed in  hobbing  worm-wheels,  the  only  difference  in  the 
process  being  the  difference  in  the  shape  of  the  hob  and  in  the 
shape  of  the  teeth  produced. 

The  actual  operation  of  hobbing  the  worm  and  the  gear  is  a 
little  more  complicated  in  practice  than  Is  indicated  here,  as 
certain  corrections  have  to  be  made  for  Interference  that 
require  cutting  the  worm  first  with  a  cutter  head  of  the  same 
diameter  as  the  wheel  In  the  way  we  have  shown,  and  a 
second  time  with  a  head  of  somewhat  larger  diameter.  The 
necessity  for  this  it  would  take  too  long  to  explain  in  an  arti- 
cle which  deals  particularly  with  machines  and  tools,  rather 
than  with  the  theory  of  gearing. 
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Fig.  131. 


Cutting  the  Teeth  of  the  Wheel  with  a  Hob  corresponding 
with  the  Worm. 


This  concludes  a  discussion  of  machines  and  methods  for 
cutting  the  teeth  of  worm-wheels.  The  next  installment  will 
deal  with  bevel  gear  cutting  processes. 


On  page  592  of  the  May  installment  of  the  series  of  articles 
on  gear-cutting  machinery,  a  record  was  given  for  hobbing  spur 
gear  teeth  in  which  it  was  stated  that  the  time  for  cutting  a 
cast  iron  wheel  of  84  teeth,  4  inches  circular  pitch  and  2% 


inches  face,  was  1  hour  and  21  minutes.  There  was  an  error 
in  this  statement  in  that  the  pitch  should  have  been  given  as 
4  diametral.  This,  of  course,  makes  the  achievement  some- 
what less  spectacular. 

It  should  also  be  noted  that  a  misprint  occurs  in  the  title 
of  Fig.  103.    The  word  "Pfauder"  should  read  "Pfauter." 

*  *     * 

RELIABILTY  OF  MOTOR  DRIVES  FOR  MACHINE  TOOLS. 
The  reliability  of  the  individual  motor  drive  for  machine 
tools  is  indicated  by  an  item  in  the  American  Engineer  and 
Railroad  Journal.  Probably  a  greater  proportion  of  the  ma- 
chine tools  in  the  McKees  Rocks  shops  of  the  Pittsburg  & 
Lake  Erie  Railroad  are  equipped  with  individual  motor  drives 
than  in  any  other  railroad  shop  in  this  country.  During  the 
year  1907  the  average  delay  to  tools,  due  to  motor  troubles, 
was  about  seventeen  minutes.  There  are  84  motors  in  use 
for  driving  machine  tools,  and  during  the  year  there  were 
only  93  delays,  or  an  average  of  >.l  per  motor  per  year.  The 
longest  delay  was  li-4  hour.  The  total  time  of  all  delays 
during  working  time  was  261.0  hours.  Assuming  an  average 
rate  of  2710  cents  per  hour  for  the  machinist's  wages  and  a 
surcharge  on  each  machine  of  50  cents  per  hour,  would  bring 
the  total  loss  due  to  delays  to  only  about  $20.00  for  the  year. 
These  delays  include  all  time  lost  due  to  the  failure  of  elec- 
trical apparatus  at  the  machine.  As  a  matter  of  fact  the 
greater  part  of  the  time  lost  was  due  to  trouble  with  the 
controllers  and  not  with  the  motors  themselves.  When  it  is 
considered  that  these  motors  operate  on  the  multiple  voltage 
system,  the  controllers  furnishing  21  speed  steps  over  a  range 
of  about  3  to  1.  it  is  remarkable  that  so  little  trouble  occurr'  d, 
especially  as  these  controllers  were  among  the  first  of  this 
type  that  were  placed  in  operation. 

*  ¥  * 

VACUUM  BRAKE  EXPERIMENTS. 
Extensive  experiments  have  been  carried  out  on  the  Aus- 
trian government  railways  with  automatic  vacuum  brakes  on 
freight  trains.  A  long  train,  composed  of  70  cars  loaded  with 
coal  and  weighing  44,000  pounds  each,  was  fitted  with  auto- 
matic brakes.  Numerous  trials  were  carried  out  with  this 
train  on  lines  having  different  road  conditions,  and,  in  order 
to  ascertain  the  effect  on  steep  grades,  the  trials  were  repeated 
on  a  line  with  gradients  of  from  3  to  3.1  per  cent.  In  this 
experiment  the  train  was  composed  of  70  freight  cars  and  & 
passenger  cars,  interspersed  for  observation  purposes.  Twenty- 
nine  of  the  total  75  cars  carried  load,  and  46  carried  no  load. 
The  weight  of  the  train  including  locomotive  and  tender 
amounted  to  1,201.7  metric  tons  (1,322  short  tons)  and  the 
total  length  of  the  train  was  2,620  feet,  or  nearly  half  a  mile. 
To  enable  observations  and  simultaneous  readings  to  be  taken, 
the  locomotive  and  each  of  the  5  passenger  cars  were  fitted 
with  telephones  and  measuring  apparatus.  The  results  are 
said  to  have  been  very  satisfactory,  and  will  form  the  subject 
of  a  publication  shortly  to  be  issued  by  the  Austrian  govern- 
ment railways.  Considering  the  length  of  the  train,  the  brake 
valve  on  the  last  car  came  in  action  very  rapidly,  only  2.2 
seconds  being  required  for  the  brakes  to  be  applied  on  the 
last  car  after  they  had  been  applied  on  the  locomotive.  This 
corresponds  to  a  brake  speed  of  1,191  feet  per  second. 

*  *     * 

The  old,  time-honored  division  of  the  study  of  mathematics 
into  algebra,  analytic  geometry,  and  differential  and  integral 
calculus  has  been  discarded  by  the  Massachusetts  Institute  of 
Technology,  and  the  whole  field  of  the  science  of  mathematics 
will  be  covered  simultaneously.  The  principles  of  each  of  the 
old  subjects  are  to  be  introduced,  and  all  subjects  developed, 
together.  This  change  has  been  deemed  advisable  in  order  to 
give  the  students  a  better  grasp  of  mathematics  as  a  whole, 
and  an  adequate  idea  of  the  interdependence  of  the  various 
branches,  and  also  in  order  to  accustom  the  students  to  the 
use  of  judgment  in  the  selection  of  methods  best  adapted  to 
the  problem  in  hand.  Undoubtedly  this  early  introduction  of 
calculus  and  analytic  geometry  will  be  found  very  advantage- 
ous. The  whole  system  is  intended  to  develop  a  more  thor- 
ough study  of  mathematical  principles  and  to  do  away  with 
that  kind  of  mathematical  study  which  consists  in  mere  me- 
chanical training  of  the  use  of  formulas. 
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MAKING  WATCH  PARTS  IN  THE  COMMERCIAL 
AUTOMATIC  SCREW  MACHINE.* 

Watchmaking  liy  automatic  machinery  Is  essentially  an 
American  dovoloiiuu  nt.  Previous  to  the  InaKurallon  ot  the 
Industry  In  Waltham,  Mass.,  Switzerland  held  the  lead  In  the 
manufacture  of  watches  ou  a  large  scale.  The  hand  pro- 
cesses there  followed  are  the  result  of  long  experience  and 
careful  study,  and  the  work  U  highly  organized  so  far  as  the 
division  of  labor  is  concerned,  separate  workmen  specializ- 
ing on  single  operations,  which  they  repeat  day  after  day, 
as  long  as  they  live  and  work.  Swiss  watches  are  not 
hand-made  in  the  sense  in  which  we  apply  that  term  to 
custom-made  footwear,  for  instance.  Of  course,  lathes, 
presses,    gear-   and    pinion-cutters    and    other    power-operated 
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Fig.  I 


Fig.  1.  Blank  for  Watch  Pinion 
made  by  Formingr,  from  Tool  Steel 
Stock. 


Fig. 2     Xachtnert/ty.y. 


Fig.  2.  Blank  for  AS^atch  Wheel 
Staff  made  by  Turning,  from  Tool 
Steel  Stock. 


machines  are  used  in  the  various  operations  required. 
These  tools  have,  however,  been  largely  operated  by  hand  in 
the  same  way  that  ordinary  engine  lathes  are  operated,  as 
distinguished  from  the  mechanically  controlled  movements  of 
the  automatic  gear-cutter  or  screw  machine. 

In  American  watchmaking  practice  the  automatic  prin 
ciple  has  been  developed  to  an  extent  that  Is  little  short  of 
marvelous,  the  parts  not  only  having  complicated  operations 
performed  on  them  in  single  machines,  but  even  being  trans- 
ferred from  one  machine  to  another  automatically,  through  a 
long    series    of   operations.       The    various    manufacturers    of 


r- 


1ST  OPERATION 

POINT-POINTING  TOOL  IN 
FLOATING  HOLDER 


2ND  OPERATION 

FORM-FRONT  SLIDE  TOOL 
FORM-BACK  SLICE  TOOL 

SUPPORT  WHILE  FORMING 

WITH  TELESCOPIC 
SUPPORT  IN  TURRET 


3RD  OPERATION 

CUT  OFF-ANGULAR  CUTTING 
OFP  TOOL 


j    FACE  OF  TURRET  IN 
/BACKWARD  POSITION 
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Pig.  3.    Toola  Used  and  Order  of  Operations  Followed  in  making  the 
Pinion  Blank  shown  in  Fig.  1. 

watches  in  this  country  have,  as  a  rule,  each  developed  their 
own  machinery,  employing  competent  designers  and  mechanics 
for  the  purpose. 

A  notable  exception  to  this  general  rule,  however,  may  be 
instanced  in  the  case  of  the  automatic  screw  machine  made 
by  the  Brown  &  Sharpe  Mfg.  Co.,  of  Providence,  R.  I.,  which 

•  Foi-  n  dnscrlptlon  of  (tils  mnolilne  see  the  article  pulillsheiJ  In  tlie 
SoptiTiitiiT,  r.Ki."..  Issiip  of  Maciiinkrv.  On  "Directions  for  Camming 
the  Itrowii  &  Sliarp*'  .Vutomatle  Sci-ew  Machine.  " 


has  been  Invading  this  highly  specialized  field  of  watch  mak- 
ing, and  has  been  very  successful  in  the  work  It  has  been 
called  on  to  perforin.  Curiously  enough,  considerable  favor  has 
been  met  with  by  this  machine  In  the  Swiss  watchmaking  field, 
committed  though  It  is  by  years  of  precedent,  to  the  use  of 
the  hand-operated  machine.  This  Interest  In  the  American 
automatic  screw  machine  may  therefore  be  taken  as  an  evi- 
dence of  the  inroads  of  American  ingenuity  on  Continental 
conservatism. 

The  Work  for  which  the  Machine  is  Used. 
The  particular  work  for  which  this  tool  has  been  applied 
is  in  the  turning  of  the  larger  pinion  blanks  and  staffs  (the 
slender  shafts  or  spindles  on  which  gears  and  pinions  are 
mounted).  These  parts  have  to  be  made,  it  goes  without 
saying,  with  a  high  degree  of  accuracy,  both  as  to  their  dimen- 
sions and  as  to  their  concentricity,  or  the  trueness  with 
which  they  run  on  centers.  Accuracy  of  dimension  is  largely 
a  matter  of  careful,  close  fitting  of  the  machine,  so  as  to 
have  all  the  slides  and  their  movements  accurately  aligned 
and  moving  freely,  yet  with  the  smallest  possible  allowance 
for  lubrication.  This  matter  is  carefully  looked  out  for  in 
the  tool  under  consideration,  though  it  is  probable  that  for 
the  most  minute  of  the  minute  work  used  in  watches,  it 
would  be  impossible  to  make 
the  fitting  close  enough  on 
so  large  a  machine.  The 
space  required  for  oil  for  the 
journals,  for  instance,  would 
involve  inaccuracy  which 
could  not  be  permitted.  For 
work,  however,  of  the  size 
show^n  in  Figs.  1  and  2,  this 
machine  has  been  found 
eminently  satisfactory.  We 
will    illustrate    and    describe 
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E  OF  TRAVEL 
OF  THE  TOOL 
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The  Cone  Point  Turning  and 
Cutting-off  Operation. 


the  methods  and  tools  used  in  producing  these  pieces,  these 
matters  being  fully  as  important  as  the  design  and  workman- 
ship of  the  machine  in  producing  the  accurate  results  required. 

Tools  and  Operations  for  Making  a  Pinion  Blank. 
We  will  first  follow  the  tools  and  operations  used  in  making 
the  part  shown  in  Fig.  1.     This  is  one  of  the  larger  pinion 
blanks   used   in    a   Swiss  watch.     In   making   it   by   the   old- 
fashioned  methods,  a  blank  is  cut  off  and  formed  at  each  end 


Pig.  5.     Cone  Point  Turning  and  Cutting-off  Tool  for  Pinion  Blanks  and 
Staffs,  and  the  Pusher  by  which  It  is  operated  from  the  Cross  Slide. 

with  the  cone  points  shown,  which  are  supported  in  female 
centers  in  the  lathe,  where  successive  cuts  are  taiien  to  bring 
it  to  the  required  dimensions,  the  same  as  would  be  done  for 
much  larger  work  In  the  engine  lathe.  This  operation  is 
practically  duplicated  in  the  automatic  screw  machine,  so 
far  as  turning  on  centers  is  concerned. 

The  order  of  operations  and  the  tools  used  for  each  of  them 
may  be  followed  from  Fig.  3,  which  is  a  reproduction  of  the 
operation  sheet  furnished  to  the  purchaser  of  the  machine. 
The  first  thing  that  is  done  Is  the  feeding  of  the  stock.  No 
stop  Is  used  for  the  stock  to  feed  against,  the  feeding  mech- 
anism being  accurate  enough  to  always  leave  a  few  thou- 
sandths of  stock  for  the  first  operation,  which  is  that  of  point- 
ing the  end  of  the  bar  to  form  the  outer  cone-shaped  pivot 
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point  of  the  work.  This  is  done  by  a  tool  mounted  in  a 
"floating"  holder,  which  may  be  firmly  clamped  In  the  proper 
position  for  forming  an  accurately  pointed  pivot  each  time 
the  machine  is  set  up.  With  this  tool  the  accurate  alignment 
of  the  turret  with  the  axis  of  the  spindle  is  not  absolutely 
necessary;  in  fact,  no  alignment  accurate  enough  for  this  pur- 
pcse  could  be  permanently  maintained. 

This   piece   of   work   is    short  enough   and   stiff   enough   so 
that   it    can    be    turned    entirely    by    circular    forming    tools 
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this  operation  is  also  true  with  the  turning,  as  the  work  is. 
at  this  point,  so  close  to  the  chuck  that  the  operation  must 
be  concentric.  The  outside  diameter  of  the  piece  is  left  stock 
size.  This  large  diameter  has  the  pinion  teeth  cut  in  it 
and  runs  true  enough  for  all  practical  purposes. 


followed  from  Figs. 
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SECTION  ON  LINE  x-x 


TOP  VIEW 
"WITH  TOOL-HOLDER  REMOVED 
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ADJUSTMENT  OF  BLADE 

IN  TOOL  HOLDER 
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FRONT  VIEW 
WLTW  TOOL-HOLDER  REMOyEC  . 


SIDE  ELEVATION 

WITH  TOOL-HOLDER  REMOVED 


Fig.  6.    Details  of  Construction  of  the  Cone  Point  Turning  and  Cutting-off  Tool  shown  in  Fig.  5 

mounted  in  the  cross  slide.  These  forming  tools  are  shown 
at  work  in  the  second  operation  in  Fig.  3.  The  one  in  the 
front  cross  slide  turns  the  two  diameters  forward  of  the 
largest  diameter  on  the  work,  while  the  rear  cross  slide 
turns  the  two  diameters  on  the  other  side  of  the  collar,  and 
rough  turns  the  projecting  end  of  the  stock  for  the  cone 
point  of  the  next  part  to  be  made.  While  these  operations 
are  in  progress,  the  outer  end  of  the  work  is  supported  in  a 
delicate  female  center,  in  a  spring  plunger  held  in  the  turret. 

It  was  stated  that  this  part  Is  practically 
turned  on  centers.     The  significance  of  this 
statement   will    be    understood   by    studying 
the    second    operation,    and    the    succeeding 
or  third  operation.     Since  the  outer  end  of 
the  work  is  supported  by  the  center  while 
the   forming   is   in    progress,    the   diameters 
thus  turned  must  be  true  with  that  center. 
In    the    third    operation    the    center    at    the 
other    end    of    the    work    is    formed.        The 
forming  of  this  center,  as  shown  in  Fig.  4, 
is    done    by    an    operation   which    has   been 
previously     described    in    Machinery     (see 
"Methods  of  Delicate  Turning,"  in  the  Sep- 
tember. 1907,  issue  of  Machixert).     The  blade  follows  a  diag- 
onal line  of  travel,  so  that  the  center  is  turned  to  the  right 
angle.     Face  a  is  beveled  so  that  it  clears  the  work  entirely, 
and  the  point  is  quite  sharp.     The  cutting  action  is  thus  en- 
tirely on  the  face  of  the  stock,  and  the  work  is  not  subject  to 
any  pressure  whatsoever,  but   remains  attached  to  the  stock 
until  the  tool  has  progressed  so  far  that  it  separates  and  falls 
off  by  its  own  weight,  leaving  the  point  so  sharp  as  to  be  for 
all  practical  purposes  a  perfect  one.  We  have  already  seen  that 
the  outer  center  is  true  with  the  turning.    The  center  formed  in 


Cone  Point  Turning-  and  Cutting'-off  Tool. 

The  construction  of  the  point  turning  tool  can  be  readily 
and  6.  The  cutting-offi  blade  B  is  held 
in  a  slot  in  tool  slide  C  resting  on 
adjusting  screw  D  and  pin  E.  It  is 
clamped  in  position  by  screw  F;  by 
adjusting  screw  D,  the  blade  is  rock- 
ed about  pivot  E  to  bring  the  point 
higher  or  lower  as  may  be  required 
to  accurately  center  it  with  the  axis 
of  the  work.  Slide  C  is  gibbed  to  a 
dove-tail  guide  on  slide  carrier  G. 
This  member  is  pivoted  to  the  body 
of  the  tool  H  about  the  axis  of  bolt  J, 
and  is  clamped  by  screw  K  in  the 
proper  location  to  guide  the  slide  C 
in  forming  the  desired  angle  for  the 
pivot  of  the  work. 

Tool  slide  C  has  attached  to  it  a 
rack  which  meshes  with  the  32-pitch 
pinion  L,  pivoted  to  the  under  side 
of  G.  Pinion  L  meshes  with  a  simi- 
lar pinion  M,  pivoted  in  a  hole  in  the 
body  of  the  tool  about  the  center  of 
bolt  J,  so  that  the  correct  relations 
between  them  are  preserved  whatever 
the  angular  adjustment  of  G  on  H. 
Pinion  M  is  lengthened  and  at  its 
lower  extremity  meshes  with  rack 
teeth  cut  in  the  side  of  plunger  y. 
This  is  best  seen  in  the  section  on 
line  a;  a;  in  Fig.  6.  This  plunger,  as 
may  be  seen  in  the  side  elevation,  has 
at  its  front  end  a  projection  extend- 
ing upward  bearing  against  a  plunger 
O  in  a  hole  above  it,  which  is  pressed 
outward  by  a  spring.  By  this  means, 
y  is  normally  kept  at  the  outer  end  of  its  movement,  being 
limited  in  this  direction  by  the  seating  of  screw  P  in  the  recess 
provided  for  it  in  the  body  H  of  the  tool.  In  this  position  the 
tool  slide  is  withdrawn  so  that  the  blade  clears  the  work. 

The  front  end  of  N  is  provided  with  knurled  screw  Q  and 
lock-nut  R.  These  are  so  located  as  to  be  in  line  with  the 
pusher  S,  attached  to  the  front  cross  slide  of  the  machine, 
when  the  turret  has  brought  the  tool  to  the  proper  position  for 
cutting  off.     The  cutting  off  is  effected  by  the  movement  of 


Fig.  7. 


Turret  and  Cross  Slide  Cams  used  for  Making  the  Pinion  Blank  sho-n-n  in  Fig.  1. 

the  cross  slide  and  pusher  S.  This  bears  on  screw  Q,  presses 
plunger  N  inward,  revolving  pinions  M  and  L,  which,  in  turn, 
acting  on  the  rack  attached  to  the  tool  slide,  move  cutter  B 
inward,  severing  the  work  from  the  bar  and  forming  the 
pivot  point,  as  shown  in  Fig.  4.  The  length  of  the  inward 
travel  of  the  tool  is  adjusted  by  screw  Q  and  lock-nut  R. 
The  swiveling  adjustment  shown  for  S  is  not  needed  for  this 
job. 

The  operations  can  be  further  studied  from  Figs.  3  and  7. 
In  the  latter  figure  are  shown  the  cams  by  which  the  feeding 


I'.IOS. 


.MACIIl\Ki;V. 


i;s:i 


iiuivfiiunils  of  llio  iiiiicliliio  art'  effected.  As  Is  well  known, 
the  Uiowu  &  Slmi'iie  uutonmtic  screw  machine  has  a  front 
and  a  hack  cross  slide  and  a  turret  slide,  each  eontiolled  by 
Its  own  separate  plate  cam.  In  Fig.  7  the  various  radial  lines 
are  figurrd  lo  show  their  distance  from  the  starting  point  0, 
in  hundredths  of  a  circle.  The  various  acting  surfaces  of  a 
cam  have  legends  on  them  Indicating  the  operations  per- 
formed by  them.  The  material  used  for  this  piniou  blank 
is  tool  steel.  The  spindle  revolves  1,320  revolutions  per 
minute,  giving  a  surface  speed  to  the  work  of  about  58  feet 
per  minute,  which  Is  suitable  for  the  malerial  used  with 
the  heavy  flow  of  oil  directed  on  the  cutting  edges  of  the 
tools.  It  takes  770  revolutions  to  make  a  piece,  so  that  each 
hundredth  of  a  revolution  of  the  cam  represents  7.7  revolu- 
tions of  the  spindle.     Knowing  this,  the  various  feeds  can  be 
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2ND  OPERATION 
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Fig,  8.    ToolB  Used  and  Order  of  Operations  FoUowed  In  making  the 
Staff  shown  In  Fig.  2. 

readily  figured  out.  It  will  be  noticed  that  on  the  back  slide 
cam,  which  takes  tlie  wider  of  the  two  forming  cuts,  a  finer 
finishing  feed  is  used  between  positions  60  and  72  Vj  than  for 
the  first  portion  of  the  forming  between  20  and  60.  This  Is 
done  to  produce  the  finer  finish  which  the  finer  feed  gives. 
It  will  also  be  noticed  that  In  all  forming  operations,  such  as 
those  performed  by  the  two  cross  slides,  and  by  the  turret 
slide  in   pointing  the  work   In   the  first  operation,   the   cams 


are  iiruvlilid  with  "dwells,"  or  resting  places  where  t)io 
porlpheiy  of  the  cam  is,  for  a  short  space,  a  portion  of  the 
circumference  of  a  circle,  so  that  the  slide  is  allowed  to  rest 
at  this  point  while  the  chip  runs  out.  This  produces  a  smooth 
final  finish.  The  net  production  is  900  per  day,  allowing  lime 
for  sharpening  tools,  etc. 

Tools  and  Operations  for  Making  a  Watch  Staff. 

The  part  shown  in  Fig.  2  has  to  bo  handled  somewhat  dif- 
ferently from  the  one  we  havo  just  been  considering.     It  is 
niMcli  longer  and  more  slender,  so   that  forming   il    by  cross 
slide   tools   is   out 
of     the     question. 
This      part      will 
have   to    be    turn- 
ed.    The  order  of 
operations    Is    in- 
dicated in  Fig.  8. 

The  stock,  hav- 
ing been  fed  to 
length,  is  pointed 
by  the  turret  tool 
shown  In  the 
first  operation.  In 
this  tool  the 
stock  is  support- 
ed by  a  bushing 
while  the  end  is 
being  pointed,  the 
work  being  too 
slender  to  sup- 
port  itself,    as    in 

Pjgr        o         T„       ^-u  Fig.   9.      Swing    Tool    used    for   Turning  the    Staff 

^"  '"       '-"'^     .'Shown  in  Fig.  2.  and  the  Pusher  by  which  It  Is  oper- 

second    operation,   '"'"* ''''°™  "'"  cross  siide. 

shoulder  A  is  turned.  This  is  done  by  a  "swing  tool," 
which  will  be  described  later.  The  pointed  end  is  supported 
in  a  female  center,  a  turning  cut  is  taken  over  the 
shoulder  of  the  finished  diameter  required,  the  cutting  blade 
is  released  so  that  it  is  not  dragged  over  the  work  on  the 
return,  and  then  the  turret  Is  revolved  for  the  next  oper- 
ation. Operations  3  and  4  are  also  performed  by  the  same 
kind  of  a  tool  and  in  the  same  way,  shoulders  B  and  C  being 
each  finished  in  turn.  It  will  be  noticed  that  the  smallest 
diameter  is  finished  last.  This  is  obviously  necessary.  If 
shoulder  C  were  turned  first  to  its  finished  size,  it  would  not 
be  stiff  enough  to  support  the  succeeding  cuts  A  and  B,  and 
give  assurance  that  they  would  be  true  with  the  cone  pointed 
end. 

In  the  fifth  operation,  the  work  is  supported  in  a  female 
center  (as  in  Fig.  3,  second  operation)  while  formed  tools  iu 
the  front  and  rear  cross  slides  square  up  the  shoulders 
ali-eady  turned,  and  remove  the  burrs  thrown  up  by  the  turn- 
ing tools.  The  front  cross  slide  tool  forms  the  small  diameter 
to  the  left  of  the  collar  and  squares  up  the  sides  of  the  collar 
itself.  As  will  be  seen  from  a  study  of  the  cams  of  Fig.  11, 
the  front  cross  slide  tool  does  not  commence  to  cut  until  the 
one  in  the  rear  has  completed  its  work.  The  stock  is  too 
slender  to  permit  of  too  much  work  being  done  on  it  at  once. 
In  the  sixth  operation,  the  same  angular  cutting-off  tool  as 
shown  in  Figs.  5  and  6  is  used  for  severing  the  work  from 
the  bar  and  forming  the  cone  point  at  the  same  time.  It  will 
be  seen  that  In  the  operations  just  described,  as  in  the  pre- 
vious case,  the  various  diameters  will  be  as  concentric  with 
the  pointed  centers  of  the  work  as  if  they  had  been  turned 
on  them. 

Description  of  the  Swing  Tool. 

The  swing  tool  used  in  operations  3,  4,  and  5  Is  shown  in 
Figs.  9  and  10.  To  the  body  T  of  the  device  is  pivoted  (about 
stud  CO  the  tool-holder  Y.  carrying  blade  W,  which  Is  adjusted 
vertically  and  clamped  by  the  square-headed  screws  shown. 
In  a  hole  drilled  into  the  body  of  the  tool,  is  contained  a 
plunger  Z  pressed  outward  by  a  spring.  The  opening  of  this 
hole  is  closed  by  a  screw,  as  shown.  A  pin  X  driven  Into  the 
side  of  tool-holder  V,  projects  throu.gh  a  side  hole  Into  T,  and 
bears  on  the  face  of  plunger  Z.  By  this  means  the  spring 
keeps  T  swung  outward,  the  movement  being  limited  by  the 
bearing    of    /    on    the    headless    set-screw.     Abutment    screw 
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Y,  in  V,  is  in  position  to  bear  against  pusher  S,  carried  by  th« 
cross  slide  in  the  same  manner  as  in  Fig.  6. 

In  turning  shoulders  4,  B  and  C  (see  Fig.  8),  the  movements 
of  the  front  cross  slide  and  turret  slide  cams,  as  may  be 
seen  in  Fig.  11,  are  so  arranged  that  the  swing  tool  is  brought 
up  to  the  work;  the  cross  slide  is  next  moved  in  to  set  the 
tool  W  to  the  diameter  desired,  as  determined  by  the  adjust- 
ment of  screw  Y;  then  the  swing  tool  is  fed  forward  the 
proper  distance  for  the  shoulder  desired.  The  front  cross 
slide  is  next  withdrawn,  allowing  tool  W  to  swing  outward 
under  the  influence  of  the  spring  and  plunger  Z.     The  turret 


END  VIEW  SIDE  ELEVATION 

Fig.  lO.    Details  of  Construction  of  the  Swing  Tool  shown  in  Fig.  9. 

slide  then  retreats,  drawing  the  blade  out  of  the  way  without 
allowing  it  to  drag  on  the  work.  The  swivel  adjustment  on 
plate  S  allows  either  straight  or  taper  turning  to  be  done, 
as  required. 

The  cams,  shown  in  Fig.  11,  for  making  this  part,  look  some- 
what complicated,  but  the  operations  may  be  easily  followed. 
All  the  various  lobes  of  the  three  cams  being  marked  for 
the  operations  for  which  they  are  intended.  Legend  "I.  T." 
means  "index  turret."  As  before,  the  legend  "dwell"  indi- 
cates a  concentric  portion  of  the  cam,  where  the  slides  are 
at  rest. 

In  making  this  piece  the  spindle  revolves  at  2,400  revolu- 
tions per  minute.  As  shown  in  Fig.  2,  the  stock  is  0.063 
Inch  in  diameter.  This  gives  a  surface  speed  of  about  40 
feet  per  minute,  the  material  being  tool  steel  as  in  the 
previous  case.     The  net  production  for  these  pieces  was  1,500 
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Fig.  11.    Turret  and  Cross  Slide  Cams  used  for  Making  the  Stafl"  shown  in  Fig.  2. 

per  day.  The  total  revolutions  to  make  one  piece  is  840,  so 
that  each  hundredth  on  the  periphery  of  the  cams  represents 
8.4  revolutions. 

We  think  it  will  be  admitted  that  this  is  pretty  delicate 
work  to  be  undertaken  by  commercial  machines  not  specially 
designed  for  work"  so  fine.  It  is  stated  that  the  work  is 
expected  to  be  true  to  dimension  within  0.0005  inch,  and  that 
this  result  was  easily  obtained  by  the  workmen  in  the  shops 
of  the  builders.  In  the  shops  of  the  users  of  these  machines 
workmen  accustomed  to  watch  machinery  have  been  able  to 
do  much  better  than  this,  showing  that  the  limitations  of  the 
machines  were  not  reached  in  the  builders'  trials. 

For  particulars  relating  to  the  tools  and  operations  here 
described,  we  are  indebted  to  Mr.  F.  E.  Anthony,  head  tool 
designer  for  the  automatic  screw  machine  department  of  the 
Brown  &  Sharpe  Mfg.  Co. 


PATENTS  AND  INVENTORS.* 

E.   C.   SMITH.* 

It  is  written,  "a  man's  foes  are  they  of  his  own  household." 
Equally  true  is  it  that  the  tribulations  of  the  inventor  arise 
too  frequently  from  causes  w-ithin  himself — usually  from 
insufficiency  of  knowledge  or  inadequacy  of  apprehension.  An 
experience  of  several  years  in  charge  of  a  corporation  patent 
department  brought  me  in  touch  with  different  inventors,  and 
indicated  to  me  that  many  did  not  understand  what  consti- 
tutes an  invention,  or  the  nature  of  a  patent.  To  establish 
an  exact  definition  of  invention,  that  shall  serve  under  all 
conditions  to  distinguish  invention  from  mere  resource  or 
skill,  is  practically  impossible.  The  problem  has  taxed  our 
best  jurists,  who  have  been  unable  to  deduce  a  formula  uni- 
versally applicable  under  all  conditions.  In  general,  however, 
pure  or  genetic  invention  is  creation.  The  phonograph,  air 
brake,  "universal"  system  of  winding,  are  all  good  examples 
of  genetic  invention — ^the  products  of  the  inventor's  creative 
genius. 

Subordinate  to  this  is  what  may  be  termed  constructive 
invention,  or  the  invention  of  development  and  improvement. 
One  man  conceived  and  reduced  to  practice  the  mechanism  for 
reproducing  human  speech — a  genetic  invention.  He  and 
others  have  made  contributory  inventions  of  constructive  revi- 
sion. The  origination  of  the  talking  machine  has  stimu- 
lated constructive  thought  in  an  entirely  new  field  of  activity, 
and  thereby  the  original  device  has  been  modified  by  changes 
and  additions  which  may  or  may  not  have  been  improvements. 
Unfortunately,  too  much  of  constructive  invention  is  not 
stimulated  by  a  desire  to  better  an  existing  invention,  but 
arises  from  predatory  motives  and  is  directed  to  "getting 
around  it."  Because  of  this  fact,  such  inventive  acts  were 
best  termed  "circumventions,"  which  word  best  expresses 
their  piratical  spirit.  As  stated  by  Mr.  Johnston,  in  the 
March  issue  of  Machinery,  an  inventor  may  secure  proprie- 
tary rights  in  and  to  his  invention  by  conforming  to  certain 
prescribed  requirements.  I  do  not  agree  with  Mr.  Johnston 
that  the  inventor's  title  to  his  invention  is  essentially  coex- 
tensive with  a  land  title.  Land  is  "real"  or  tangible  prop- 
erty, susceptible  of  explicit  definition  as  to  its  boundaries, 
while  an  invention  is  intangible,  its  boundaries  are  not  so  easily 
defined,  and  it  is  more  subject  to  qualifying  modifications. 
The  relation  of  tangible  and  intangible  property  is  too  exten- 
sive a  subject  for  discussion  here,  but  it  is  well  to  bear 
in  mind  that  the  land-holder  and  miner  secure  their  property 
only  because  the  government  sees  fit  to  grant  the  title,  just 
as  it  sees  fit  to  grant  a  title  to  an  inven- 
tion. In  short,  both  are  matters  of  govern- 
ment prerogative,  and  there  must  essential- 
ly be  a  wide  divergence  of  opinion  as  to 
how  the  prerogative  should  be  exercised. 
It  does  seem  inconsistent,  however,  to  pro- 
pound perpetual  title  to  invention  as  inher- 
ent, and  in  almost  the  same  breath  approve 
an  enforced  limitation  of  tenure. 

A   patent  is  a  contract  between  the  pub- 
lic,   by   its   representative,    the   government, 
and  the  patentee;    and  the  patent  document 
is     evidence     of     proprietary     rights,     duly 
recorded.        The      applicant      alleges      that 
he     has     invented    something    new    and    useful;     provided 
his  allegation   is   true,  the  public  will   accord  him   exclusive 
rights    in    and   to   his   invention    for  a    period   of   years.    At 
the    patent   oflBce    are   maintained    extensive    records    of    pat- 
ented   inventions,   both    domestic   and    foreign,   and   a    patent 
is    issued    only   after    due    investigation    and    comparison    of 
the   application  with  these   records,   and   provided   the  inven- 
tion is  not  found  in  the  prior  act  or  in  some  application  pend- 
ing before  the  patent  office,  and  provided  that  no  fraud  has 
been  detected  In  the  preparation  or  proescution  of  the  appli- 
cation.     Having  secured  his  patent,  the  inventor  has  attained 
two  things,  viz:  a  more  or  less  uncertain  asset  on  which  he 
may  or  may  not  raise  money,  and  a  status  or  basis  for  suit 


*  For  additional  Information  on  this  subject,  see  the  article  "On 
the  State  o£  the  Patent  Office,"  published  in  the  March  issue  of 
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before  the  courts.  The  law  provides  no  guarantee  of  the 
validity  of  the  Invention,  nor  does  It,  as  Mr.  Johnston  avers, 
provide  any  penalty  for  Infringement.  It  provides  means  for 
securlns  just  treatment  and  damages  In  case  of  Injury  by 
Infringement.  Judge  Colt  stated  the  position  of  patent  litiga- 
tion very  olearly  in  Boston  several  years  ago.  Speaking  for 
the  Appellate  Court,  In  a  refusal  to  entertain  discussion  of 
some  "legal  precedents,"  he  said.  In  substance,  "Cases  of  this 
character  (patent  causes)  are  not  matters  of  law,  but  of 
equity;  and  equity,  In  plain  English,  Is  simply  that  which 
Is  right  and  just  between  parties." 

Probably  the  most  disconcerting  experience  to  the  Inexperi- 
enced inventor  is  the  securing  of  a  patent  with  Its  crisp 
parcliment,  ribbons  and  seal,  and  attendant  cost,  only  to  find 
that  the  invention,  though  "new  and  useful,"  cannot  be  prac- 
ticed because  dominated  by  some  existing  patent.  Possibly  the 
dominating  patent  was  disclosed  among  the  first  references 
cited  by  the  examiner,  but  because  it  did  not  show  precisely 
the  same  form  of  construction  as  his  own,  and  he  did  not 
find  the  broad,  basic  claim,  and  because  he  did  not  understand 
the  law  of  equivalents,  the  inventor  proceeded  with  his  case 
supiiosing  he  could  use  his  own  peculiar  construction.  An 
exceptionally  clear  illustration  of  the  principle  of  "domina- 
tion" appeared  in  a  little  advertising  pamphlet  issued  by  an 
attorney  several  years  ago.  Assume  that  percussion  firearms 
are  unknown.  X  invents  the  first  percussion  device  compris- 
ing a  hammer.  He  applies  for  a  patent  and  secures,  by  broad, 
basic  claims,  the  sole  right  to  make,  use  or  vend  firearms 
that  have  hammers.  Y  sees  the  disadvantage  and  danger  of 
employing  only  a  hammer,  and  invents  the  trigger,  and  he 
likewise  secures,  by  patent,  sole  rights,  title  and  privilege  in 
the  manufacture,  use  and  sale  of  firearms  of  which  a  trigger 
is  a  component.  But  the  trigger  is  dependent  on  the  ham- 
mer for  its  usefulness,  and  as  X  has  sole  right  to  the  manu- 
facture of  guns  with  hammers,  Y's  invention  is  useless  to 
him  unless  he  can  sell  his  patent  to  X,  or  induce  him  to 
use  the  triggers  on  a  royalty  basis,  or  can  secure  on  a  similar 
basis  the  right  to  make  guns  with  hammers,  under  X's  pat- 
ent, or  can  manufacture  trigger  attachments  for  use  on  guns 
manufactured  by  X.  Unaware  of  this,  many  would-be  invent- 
ors, unacquainted  with  a  given  field  of  activity,  attempt,  with- 
out any  canvass,  to  devise  some  supposed  improvement,  and 
proceed  to  seek  a  patent. 

Again,  there  are  some  who  waste  time  with  what  they 
wrongly  dignify  as  an  invention,  by  applying  a  device  invented 
for  one  purpose  to  some  other  purpose.  This  is  done  many 
times  in  a  belief  that  the  various  classifications  in  the  patent 
office  are  distinct  fields  of  enterprise,  and  that  the  importa- 
tion of  an  invention  from  one  to  another  is  as  patentable  as 
the  original  creation  and  development.  Generally  speaking, 
a  patent  protects  its  invention  in  all  its  uses,  though  there 
are  exceptions  when  the  work  of  adaptation  involves  distinct 
inventive  ability,  which  is  recognized.  For  those  who  study 
and  analyze,  securing  information  regarding  the  field  in 
which  they  propose  to  work,  there  is  ample  opportunity  in  the 
realm  of  constructive  invention.  The  field  of  i)urely  genetic 
invention  is  becoming  rapidly  more  limited,  and  patent  values 
are  differentiated  on  narrower  margins  of  constructional  dif- 
ference. This  is  as  it  should  be,  because  minor  constructional 
variations  are  frequently  productive  of  large  commercial 
results.  As  a  matter  of  fact,  the  Inventor  has  exceptional 
privileges  and  opportunities  under  our  patent  system.  If  he 
elects  to  prosecute  his  own  patent  application,  he  may  do  so, 
bound  by  no  fine  technicalities,  and,  for  his  guidance,  provided 
gratuitously  with  one  of  the  most  complete,  and  clearest  com- 
pilations of  rules  and  directions,  clearly  illustrated  and  sup- 
plied with  skeleton  forms  for  any  and  all  possible  actions. 
One  of  your  correspondents  implies  that  no  particular  erudi- 
tion is  required  to  prosecute  a  patent  application.  It  Is  true 
that  many  inventors  successfully  prosecute  their  own  cases, 
and  it  is  likewise  true  that  many  professional  attorneys  are 
lillifully  incompetent.  Nevertheless  it  Is  also  true,  that  just 
as  some  Individuals  find  best  expression  for  their  abilities  in 
mechanical  conceptions,  some  In  mechanical  construction,  and 
some  in  the  commercial  exploitation  of  mechanical  products, 
so  others,  peculiarly  nble  because  of  their  command  of  lan- 
guage and  resourcefulness  of  apt  expression,  can  best  reduce 


the  Inventor's  conceptions  to  record  form.  If,  however,  the 
Inventor  would  exercise  the  same  diligence  In  delving  Into 
the  realm  of  Invention  that  the  average  business  man  exer- 
cises in  his  conduct  of  affairs,  he  would  avoid  many  pitfalls, 
and  his  passage  through  what  Is  usually  pictured  as  a  veri- 
table slough  of  despond  would  be  more  expeditious  and  less 
gloomy. 

Regarding  the  patent  office,  there  is  much  to  be  said.  That 
the  funds  earned  by  it  are  not  available  for  its  own  use 
seems  wrong.  That  there  are  deficiencies  and  abuses  appears 
inevitable;  they  are  to  be  found  everywhere.  Judged  by  the 
commissioner's  report,  his  department  seems  to  be  doing  all  It 
physically  can,  as  at  present  constituted.  To  me  the  showing 
is  not  one  of  Incompetency,  but  of  exceptional  merit  under 
adverse  conditions.  The  commissioner  states  that  the  work 
of  some  of  his  force  is  frivolous,  and  otherwise  lacking  in 
essential  qualities.  What  can  be  expected  when  men's  work 
is  demanded  In  exchange  for  boys'  pay?  It  has  been  my 
good  fortune  to  meet  one  or  two  of  the  examiners  personally, 
and  these  were  keen,  clear-headed  and  able  men.  One  must 
remember  that  they  have  little  access  to  the  concrete  embodi- 
ment of  the  inventions  on  which  they  pass.  Their  knowledge 
of  the  technical  ground  they  must  cover  is  derived  chiefly 
from  the  text  and  illustrations  of  the  patent  records  and 
applications  in  their  hands.  It  is  always  more  difficult  to 
understand  a  written  description  than  to  understand  the 
embodiment  of  an  idea.  Does  the  inventor  who  desires  to 
negotiate  capital,  content  himself  with  sending  a  written 
description  to  his  prospective  financier?  No,  he  wants  him 
to  see  the  machine.  Whether  he  will  see  it  or  not  is  a  matter 
of  volition,  and  whether  or  not  he  will  "back"  it,  likewise. 
With  the  examiner,  this  is  not  the  case.  He  may  not  have 
opportunity  to  see  the  machine,  yet  he  must  grasp  the  spirit 
of  the  invention  and  apprehend  its  advantage  with,  too 
frequently,  insufficient  description  to  guide  him.  It  is 
charged  that  examiners  sometimes  make  immaterial  and 
irrelevant  references.  Whether  this  is  as  flagrant  a  wrong  as 
might  appear  on  the  surface  is  questionable.  It  actually 
done  under  stress  of  extreme  congestion,  it  keeps  things  mov- 
ing in  the  patent  office,  and  may  throw  unexpected  light  on 
the  subject  in  hand.  Sometimes  a  reference  is  declared 
immaterial  because  It  relates  to  a  distinctly  different  class 
of  articles  from  that  which  includes  the  subject  of  the  appli- 
cation. But  it  may  be  material,  nevertheless,  under  the  doc- 
trine of  a  patent  protecting  an  invention  in  all  its  uses. 
The  real  danger  arises,  not  from  citing  irrelevant  material, 
but  from  failure  to  perceive  that  which  is  vitally  relevant  and 
liable  to  cause  trouble  to  the  patentee  should  he  secure  a 
patent  and  attempt  to  practice  his  invention. 

In  regard  to  delays,  no  one  can  view  with  complacence 
the  proposition  to  delay  action  on  the  cases  of  those  who 
desire  delay.  On  the  other  hand,  due  deliberation  is  better 
than  undue  haste.  Mr.  Johnston  would  have  us  believe  that 
a  multitude  of  inventors  are  suffering  from  lack  of  funds, 
due  to  non-issuance  of  patents.  I  will  venture  a  guess  that 
for  every  one  individual  in  such  a  plight,  there  are  ninety- 
nine  who  hold  issued  patents  and  still  similarly  suffer. 
Indeed,  reasonable  delay  is  not  without  its  advantages.  Some- 
times, in  course  of  delay,  an  inventor  finds  that  while  he  has 
produced  the  invention  of  his  application,  his  analysis  is  at 
fault  and  his  original  claims  inadequate.  He  may  then  be 
able  to  fortify  his  case,  whereas,  had  it  been  immediately 
acted  on,  pushed  through  the  office,  and  a  patent  issued,  the 
insufficiency  might  have  passed  unnoticed  until  too  late,  result- 
ing in  reissue  for  correction,  or  what  is  worse,  a  disclosure 
of  the  weakness  by  which  some  pirate  could  profit  and  depre- 
ciate if  not  annul  the  value  of  his  patent. 

Referring  again  to  reference  patents,  one  fact  which  dis- 
poses me  leniently  toward  the  examiner  is  the  fact  that  the 
inventor  himself  frequently  encounters  difficulty  In  discerning 
the  relation  of  a  cited  patent  to  his  own  invention.  Mr. 
Johnston  suggests  one  action  which,  to  say  the  least,  seems 
of  dubious  utility,  viz:  to  penalize  the  deferment  of  a  request 
for  division  until  after  several  actions.  What  difference  does 
it  make  to  the  applicant  when  ho  Is  asked  to  divide  his 
application?  If  ho  must  divide  it,  he  must  pay  two  foes; 
so  why  throw  the  second  fee  on  the  examiner  for  any  cause? 
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If  there  are  any  penalties  to  be  meted  out,  they  are  due  the 
man  who  wastes  time  In  needlessly  dissecting  the  punctu- 
ation and  phraseology  of  an  application.  It  has  been  officially 
decided    that    such    criticism    is    ill-judged    and    misdirected. 

The  essentials  of  an  adequate  application  are  simply  clear, 
intelligible  composition  in  the  English  language,  according 
to  prescribed  forms.  The  suggestion  that  the  commissioner 
be  made,  general  manager,  with  unlimited  credit,  seems 
untimely,  when  Congress  is  holding  onto  the  funds  earned 
by  the  patent  office.  It  seems  essential  that  something  be 
done,  however,  and  the  most  feasible  move  would  appear  to  be 
a  concerted  action  to  impress  Congress. with  the  needs  of  the 
situation.  The  realm  of  invention  touches  every  phase  of 
our  industrial  welfare  and  development.  It  is  not  local  in 
any  aspect,  but  reaches  and  affects  the  uttermost  parts  of 
our  land,  and  indeed,  of  the  world.  It  should  be  an  easy 
matter  to  convince  Congress  that  something  needs  to  be  done 
and  must  be  done. 

It  must  be  realized,  of  course,  that  we  have  passed  through 
extraordinary  times.  The  demand  for  skilled  labor  has 
exceeded  the  supply.  Several  engineers  have  graduated  from 
the  Panama  Canal  work.  Our  military  establishment  is 
depleted  because  men  can  find  better  inducements  in  the 
Industrial  world  than  in  army  life.  Works  managers  at  large 
have  bewailed  the  scarcity  of  help.  Is  it  any  wonder  that 
examiners  resign  from  the  patent  office  at  the  rate  of  one  a 
week?  As  for  commercial  firms  and  their  business  methods, 
there  are  some  from  whom  we  purchased  our  supplies  who 
didn't  know  the  nature  of  a  promise,  and  beside  whose  meth- 
ods those  of  the  patent  office  could  shine  with  the  effulgence 
of  perfection.  It  is  easy  to  make  invidious  comparisons,  but 
the  instability  of  the  premises  on  which  such  comparisons 
are  based  has  made  be  a  cynic. 

*        *        Sf 

AN  OREGON  LATHE. 

The  accompanying  illustration  shows  an  engine  lathe  built 
by  the  Eugene  Iron  Works  (G.  X.  Frazer,  proprietor),  Eugene, 
Ore.  This  shop,  we  believe,  is  the  only  one  on  the  Pacific 
slope  that  builds  lathes  for  sale.  The  lathe  illustrated  is 
30  inches  swing  and  takes  10  feet  between  centers.  The  spin- 
dle is  hollow,  having  a  2yo-inch  hole.  The  tail-stock  is  of 
the  well-known  cut-away  pattern  which  permits  the  compound 
rest  to  be  swung  around  parallel  with  the  ways  without  inter- 
fering with  the  tail-stock.     This  lathe   is  not  the  first  lathe 


A  30-mcli  Lathe  buUt  by  the  Eugene  Iron  Works,  of  Eugene.  Ore 

built  by  the  Eugene  Iron  Works.  We  are  Informed  that  sev- 
eral others  have  been  built,  one  of  them  being  44  inches 
swing  and  12  feet  between  centers.  This  example  was  built 
twenty-eight  years  ago.  and  is  still  doing  good  work.  It  was 
made  in  sections  that  could  be  planed  on  a  22  x  6-foot  planer, 
and  it  has  the  much-talked-of  double  plate  apron,  now  pushed 
as  a  comparatively  new  feature  by  many  prominent  lathe 
builders.  We  are  indebted  to  Mr.  Ed.  B.  Eby,  of  Eugene, 
Oregon,  for  the  above  information. 

*     *     * 
The  English   turbine-driven   torpedo  boat  destroyer   Tartar, 
during  her  official  trials,  developed  a  speed  of  35.672  knots  as 
a  mean  of  six  runs. 


A  POWER-PRODUCING  PLANER. 

GREBO. 

I  often  think  it  is  a  great  pity  that  some  of  the  wonderful 
achievements  of  machinery,  as  related  by  certain  accomplished 
traveling  men,  do  not  agree  with  the  fundamental  laws  of 
mechanics.  These  stories  sound  so  well  that  it  seems  they 
ought  to  be  true,  and  if  they  were  true,  what  a  different  world 
this  would  be!  It  really  would  be  a  pleasureto  run  a  machine 
shop.  For  example,  having  a  certain  tale  in  mind,  we  would 
grow  richer  day  by  day  by  simply  running  a  shop  and  selling 
power  to  our  neighbors.  Now  you  think  this  sounds  "fishy," 
and  I  will  explain  how  it  could  be  done  (?)  much  simpler  than 
has  ever  been  proposed  before.  You,  of  course,  have  heard  of 
steam  engine  and  boiler  installations  that  were  equipped  with 
various  improved  appliances,  some  of  which  saved  10  per  cent 
of  the  fuel,  others  15  per  cent,  and  still  others  as  much  as  25 
per  cent.  By  using  enough  of  these  wonderful  affairs  the  point 
was  reached  where  instead  of  consuming  coal  the  plant  was 
able  to  turn  out  half  a  ton  of  coal  a  day  for  some  other  fellow 
to  burn.  Now  this  was  a  very  clumsy  affair,  not  really  worth 
the  while  of  an  up-to-date  factory  economist.  You  always  have 
a  feeling  that  a  salesman  will  come  along  some  day  with  a 
smoke-consumer  or  an  ash-burning  compound  that  will  make 
all  your  previous  economies  look  like  thirty  cents.  Real  im- 
provement is  in  the  direction  of  simplicity,  and  that  is  what  I 
am  going  to  tell  you  about. 

I  knew  a  salesman  who  sold  planers — rather  big  planers, 
heavj-  and  clumsy-looking  affairs,  but  wonderful  machines  for 
all  that.  Of  course  his  "spiel"  was  that  these  planers  were 
better  in  all  working  points  than  any  other  planer  built,  or 
that  ever  would  be  built.  But  customers  had  heard  these 
stories  before  and  discounted  his  talk  66  2/3  &  25  &  10  &  10  &  5 
per  cent  in  approved  commercial  style.  They  would  look  at 
his  pictures  and  his  specifications  and  ask  him  about  the 
power  required  to  drive  the  big  machine.  Right  here  is  where 
our  salesman  made  a  claim  that  firmly  fixed  his  reputation. 
He  admitted  the  planer  would  need  something  like  20  horse- 
power to  start  it,  but  when  once  it  was  started,  why  he  had 
known  of  a  great  many  cases  where  the  planer  ran  so  easily 
that  instead  of  the  engine  running  the  planer,  the  planer  was 
actually  helping  out  the  engine! 

Now  this  proposition  is  more  attractive  than  may  be  realized 
at  first.  Most  manufacturers  do  not  care  for  a  few  horse-power 
more  or  less.  Power  is  a  small  part  of  their  expenses,  any- 
how, but  when  you  had  bought  one  of 
these  planers  you  had  a  very  useful  ma- 
chine. It  not  only  required  no  power  after 
it  was  once  started,  but  actually  contrib- 
uted to  running  the  other  tools  in  the 
shop.  With  a  sufficient  number  of  these 
planers  running  you  could  run  your  en- 
tire shop  and  have  a  surplus- to  light  it; 
or,  if  enough  planers  were  operated,  you 
might  ruu  the  street  car  lines  of  the 
town! 

It    is    painful    to    record    that    the    rosy 
prospects  an  active  imagination  might  con- 
jure from  the  unqualified  statements  made 
by  our  salesman  did  not  excite  the  imagi- 
nation of  his  prospective  customers.    They 
listened  coldly  to  his  eager  words  and  his 
sales  fell   considerably  below   those   of  his 
fellow   salesmen.       Finally   he   was   called 
home  and  asked  to  explain  the  "becauseness  of  the  why,"  and 
his   customary   "spiel"   was   poured   into   the   astonished    ears 
of  the  general  manager,  who  could  scarcely  believe  what  he 
heard.     Finally,  when  the  manager  got  his  breath,  he  let  out 
a  few  wrathful  comments  punctuated  with  exclamation  points, 
on  the  asininity  of  the  power  claim  and  the  ridiculous  posi- 
tion that  our  smart  salesman  had  put  himself  into.    The  sales- 
man learned  more  about  the  conservation  of  energy  and  the 
limitations  of  machines  as  power  producers  in  those  few  hot 
minutes  than  most  of  us  learn  in  several  years  of  schooling. 

If  there  is  any  particular  point  to  be  impressed  by  this 
foolish  tale  it  is  that  manufacturers  should  employ  salesmen 
only  who  know  what  they  are  talking  about. 
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ADVANCED  DESIGNS  OF  GERMAN  DRILLING 
MACHINES. 

OSK.\B  KYLIN.» 

The  ju^'oiuiiiuiyinf;  half-tones  show  a  few  typt's  ol'  th(>  exten- 
sive line  of  iliills  mannt'aotuied  by  the  Dresdner  Bohrnmschln- 
enl'rtbrik,  A,-G.,  Dresden,  Germany.  This  Arm  manufactured 
oilglnally,  in  accordance  with  the  common  practice  of  nearly 
all  German  machine  tool  builders,  all  types  and  sizes  of 
machine  tools,  without  specializing  In  any;  hut,  learnini!;  of  the 
success  of  the  specialization  of  the  American  machine  tool 
maimers,  and  clearly  seeing  the  advantage  of  this,  and  with 
bow  mucli  less  amount  of  labor  an  equally  large  amount  of 
worli  could  be  produced  by  systematizing  the  output,  as  com- 
pared with  the  old  method,  this  firm  discontinued  the  making 
of  all  kinds  of  machines  except  drilling  machines,  and  devoted 
itself  e.xelusively  to  this  one  line. 

Figs.  1,  2  and  3  show  some  of  the  small  sizes  of  drills,  of 
the  single  spindle  as  well  as  the  multiple  spindle  type, 
intended  for  ordinary  light  or  medium  grade  work,  and 
equipped  only  with  hand  feed.  There  is  nothing  startling  in 
the  design  of  those  machines,  as  they  follow  the  general  line 
of  design  which  for  years  has  been  brought  out  by  many  dif- 
ferent machine  tool  builders,  and  proved  to  fill  the  require- 


eral,   Is  dearlj-   sliowu    In    llie  engraving,  and   may   1)0  studiiHl 
directly  from  this  williout  further  comments. 

In  Klg.  4  is  sliown  an  interesting  type  of  turret  drill,  whidi 
is  radically  different  from  anything  else  hitherto  presented  iu 
drill  press  design.  This  machine  is  of  an  exceptionally  heavy 
and  rigid  design  throughout,  in  accordance  with  the  work  for 
wliich  It  Is  Intended.  It  Is  provided  with  a  single  pulley, 
all-gear  drive,  the  speed  changing  device  being  oiieraled  the 
same  as  in  the  radial  drill  press.  Fig.  7.  Power  is  tra:ismitted 
to  the  top  of  the  drill  by  means  of  bevel  gearing  and  a  shaft 
located  centrally  in  the  column.  The  drill  spindles  are  driven 
llirough  shafts  connected  at  one  end  through  bevel  gears 
to  (he  central  shaft,  and  at  the  other  end  by  bevel  gearing  to 
the  drill  spindles,  these  shafts  being  arranged  radially,  cue 
for  each  spindle.  There  are  five  spindles  In  the  turret 
arranged  around  the  central  column,  but  power  can  be  trans- 
mitted to  only  one  at  a  time;  that  is,  to  the  one  directly  above 
tlie  table  of  the  machine.  This  prevents  undue  consumption 
of  power,  and  unnecessary  wear  of  spindles,  gearing  and  bear- 
ings. The  engaging  and  disengaging  of  the  power  to  and  from 
the  spindles  is  effected  by  a  cam  and  clutches,  brought  into 
operation  as  the  turret  is  being  slowly  revolved  by  hand 
around  the  column.  The  clutches  are  located  on  the  radial 
shaft   near   the   outer  bevel   gear.     The   cam   by   which   the 


Pig.  1.    Regular  Type  Upright  Drill  built  by 
the  Dresduer  Bohrmaschinenfabrik. 


Fig.  2. 


Three-spindle  Drill,  of  Heavy  and 
Substantial  Design. 


Pig.  3.    Multiple  Spindle  Drill  for  Light  and  Medium 
Grade  Manufacturing.j 


ments.  It  will  be  noticed,  however,  that  in  many  features 
these  machines  are  different  in  their  apiiearance  from  com- 
mon American  types,  and  that  tlie  multiple  spindle  drills,  in 
I'articular,  are  of  a  heavy  and  substantial  design.  The  drills 
shown  iu  Figs.  2  and  3  are  also  built  with  a  greater  number 
of  spindles,  if  required. 

In  Figs.  5,  6,  7  and  8  are  shown  the  large  types  of  drills 
manufactured  by  this  company,  equipped  with  power  feed  and 
designed  for  heavy  duty.  The  machine  in  Fig.  8  is  equipped 
with  a  pump  and  arrangement  for  water  cooling  of  the  drill, 
while  at  work.  It  will  be  noticed  that  all  gearing  is  very 
carefully  covered  with  guards,  forming  integral  parts  of  the 
machine.  The  radial  drill  shown  in  Fig.  7  is  of  particular 
interest.  It  will  be  seen  that  the  design  is  unusually  rigid 
and  that  the  column  as  well  as  the  arm  is  very  heavy.  The 
column  is  mounted  on  a  base-plate  provided  with  T-slots, 
wliich  serves  as  a  support  for  large  work,  when  the  small  table 
is  swung  aside  as  shown  in  the  half-tone.  This  machine  Is 
provided  with  single  pulley,  all-gear  drive,  the  speed  changing 
mechanism  lieing  operated  by  the  handle  shown  at  the  back 
of  the  column.  In  this  machine  also  it  is  noticeable  how 
carefully  all  gearing  has  been  covered.     The  design,  in  gen- 

•  Fon-lgn    TrnvPlIng   Itpprosontntlvo   of  SrACiiiNKRV. 


clutches  are  engaged  and  disengaged  is  located  below  the  gear 
mechanism  at  the  top  of  the  drill,  and  immediately  on  the 
top  of  the  column,  as  can  be  plainly  seen  in  the  half-tone. 
When  the  spindle  is  moved  into  position  the  respective  clutch 
is  being  engaged,  and  when  again  moved  out  of  position,  the 
clutch  is  thrown  out  of  mesh.  In  order  to  make  it  easy  to 
revolve  the  turret,  this  rests  on  ball  bearings.  Attention 
should  be  called  to  the  rigidity  of  the  design,  and  to  the  con- 
struction of  the  drill  table,  the  features  of  which  can  be  seen 
plainly  from  the  half-tone.  This  drill  is  equipped  with  pump 
and  arrangement  for  water  cooling.  As  the  five  different  spin- 
dles are  intended  for  different  kinds  of  work,  drilling,  ream- 
ing, tapping,  etc.,  they  can  be  run  at  different  speeds  suitable 
tor  each  kind  of  work.  These  different  speeds  are  obtained 
by  different  sizes  of  bevel  gears  for  driving  the  different 
spindles. 

A  feature  that  will  be  noticed  iu  all  the  desi.gns  brought  out 
by  the  Dresdner  Uohrmaschinenfabrik  is  that  the  unit  system 
of  design  is  employed  to  the  largest  possible  extent.  One  unit, 
as,  for  instance,  the  heads  and  the  gear  boxes,  will  be  found 
to  be  the  same  on  many  of  the  different  types  of  the  machines 
represented  in  the  accomiianying  half-tones.  Many  times  a 
new  type   of  machine  Is  brought  out  by  simply  making  new 
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Fig.  4.    Turret  Type  of  Drilling  Machine  embodying  Turret  Principle 
in  Drill  Press  Design. 


Fig.  5.     Heavy  Multiple  Spindle  Drill  of  Universally  Adiustable  Type. 


Pig.  6.    Multiple  Spindle  Drill  of  Linear  Adjustable  Type 

main  castings  and  then  employing  the  units  used  for  other 
types.  Thus,  a  manufacturer  of  a  special  line  of  machine  tools 
can  afford  to  carry  a  large  number  of  types,  and  still  have  the 


Fig.  7.     Dresdner  BohrmaBchinenfabriic  Radial  Drill,  w^th  Hinged  Table. 

advantage  of  specialization.  Various  details  and  whole  units 
can  be  made  in  very  large  numbers  and  kept  in  stock,  and  the 
building  of  a  new   machine   may  simply  mean   bringing  out 
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ami  inat'hlnlng  llio  luuiu  onstlngs.  and  n^scnihlliii;  llie  various 
units  for  nuiUlng  up  a  complote  tool. 

All  the  machines  provided  with  power  feed  for  the  drill  are 
provided  with  feed  changing  mechanism.  This  feed  changing 
arrangement  is  shown  best  In  Fig.  4,  on  the  side  of  that 
spindle  which  is  in  position  over  the  table,  and  Is  operated 
by  the  small  handle  shown.  Three  different  feeds  for  each 
spindle  speed  are  olilainahle.  A  small  matter,  whicli,  liowever, 
Is  well  worth  noting,  is  that  all  the  nuts  on  the  machine, 
which  occasionally  need  to  be  loosened  for  the  sake  of  setting 
the  table  or  adjusting  some  other  part,  are  provided  with 
handles.  This,  many  a  time,  means  a  great  saving,  as  com- 
pared with  having  the  ordinary  hexagon  nuts,  which  have  to 
be  unscrewed  and  tightened  by  a  wreneli.  l)ecause  it  is  well 
known  tl\at  entirely  too  much  time  is  lost  in  shops  by  hunting 
for  wrenclies. 

In  order  to  reduce  the  power  consumption  and  also  the 
wear  of   tlie  machines,  all   jirincipal  bearings  are  made  with 
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Pig.   8.     Heavy   Desif^n   ttt   Upright    Drill   Prt-.ss 

ringed  oiling  devices  or  ball  bearings.  It  is  very  noticeable 
in  many  German  shops  that  more  attention  is  paid  to  the 
power  consumption  of  the  machine  tools  than  is  done  in  the 
average  American  shop.  Thus,  in  tlie  Dresdner  Bolirmast'h- 
inenfabrilc's  shops,  all  ordinary  sized  and  large  drills  are 
tested  in  regard  to  power  consumption  before  being  placed  in 
the  stock  room,  or  delivered  to  customers,  the  power  consump- 
tion being  noted  when  the  drill  Is  running  idle  as  well  as 
when  performing  work. 

A  special  and  rather  unique  feature  employed  in  the  manu- 
facturing of  these  drills  is  that  after  having  been  once  assem- 
bled in  one  department,  they  are  taken  apart  and  re-assembled 
In  another  department  by  entirely  different  men.  This  is 
done,  the  company  claims,  in  order  to  find  all  possible  defects 
in  the  machines,  and  secure  nice  running  conditions  every- 
where in  the  finished  drill  press. 


EINAR  MORIN.' 
LOCATING  POINTS. 

The  locating  points  in  a  jig  usually  consist  of  finished  pads, 
bosses,  seats,  or  lugs,  cast  solid  with  the  jig,  as  illustrated 
in  Pig.  IS.  In  tills  engraving  the  surfaces  marked  f  are  the 
locating  points,  which  bring  the  piece  to  be  machined  In  right 
relation  to  the  bushings  guiding  the  drills,  or  to  the  gages 
to  which  other  cutting  tools  may  be  set.  This  way  of  locating 
the  work  is  satisfactory  when  the  work  done  is  finished  in  a 
uniform  way.  and  where  there  is  very  little  variation  in  the 
parts  inserted  in  the  jig. 

Another  commonly  used  means  for  locating  the  work  in  ji,g8 
is  by  means  of  dowel  pins,  as  shown  at  A  and  B  in  Fig.  19. 


Pier.  18.    Locating  Pads  in  Jigs. 


Machinery,  jV.  F. 
Pig.  19.    Pins  used  for  Locating 
Worl£. 


The  sides  of  the  dowel  pins  which  rest  up  against  the  work 
are  usually  flattened,  as  indicated,  so  as  to  give  more  bearing 
than  a  mere  line  contact  with  the  pins  could  give,  and,  at  the 
same  time  prevent  too  rapid  wear  on  the  locating  pins,  as 
would  be  the  case  if  the  work  should  bear  against  the  pins 
along  a  line  only. 

Sometimes  pins  or  studs  are  inserted  In  jigs  to  act  as 
locating  points,  instead  of  having  lugs  cast  directly  on  the 
jig,  as  shown  in  Fig.  18.  A  case  where  a  pin  is  used  for  this 
purpose  is  shown  in  Fig.  20,  where  B  is  the  body  of  the  jig, 
A  the  pin  inserted  to  act  as  a  locating  and  resting  point,  and 
C  the  work  located  against  this  point.  Locating  pins  of  this 
character  should  always  be  provided  with  a  shoulder  or  collar, 
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Pig.  20.     Inserted  Pin  used  for  Locating 
and  Supporting  Worlc. 


Machinery,S,Y. 
Pig.  21.    V-block  for  Locating  Round 
Worl£  or  Cylindrical  Surfaces. 


SO  that  there  is  ample  security  that  they  will  resist  the 
pressure  of  the  work  they  support,  without  possibility  of 
moving  in  the  hole  in  which  they  are  inserted. 

A  common  method  of  locating  cylindrical  pieces  or  surfaces 
is  that  of  placing  the  cylindrical  surface  in  a  V-block,  as  shown 
in  Fig.  21.  This  V-block  as  a  rule  is  stationary,,  and  is  held  in 
place  by  screws  and  dowel  pins,  as  indicated  in  the  engraving, 
but  sometimes  these  V-blocks  may  also  be  made  adjustable,  in 
order  to  take  up  the  variations  of  the  pieces  placed  in  them, 
and  also  in  order  to  act  as  clamps.  A  V-block  of  this  char- 
acter is  shown  in  Fig.  22.  In  this,  A  Is  the  adjustable  V-block, 
having  an  oblong  hole  B  to  allow  for  the  adjustment.  The 
block  is  held  down  in  place  by  a  collar-head  screw  V.  which 
passes  through  the  elongated  hole.  The  under  side  of  the 
lilock  is  provided  with  a  tongue  D,  which  enters  into  a  slot 
in  the  jig  body  itself,  the  V-block  being  thereby  prevented 
from  turning  sideways.  The  screw  E  passes  through  the 
wall  of  the  jig,  or  through  some  lug,  and  prevents  the  V-block 
from  sliding  back,  when  the  work  is  Inserted  into  the  jig.     It 
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is  also  used  tor  adjusting  the  V-block,  and,  In  some  cases,  for 
clamping  the  work.  The  V-blocks  are  usually  made  of 
machine  steel,  but  when  larger  sizes  are  needed,  they  may 
be  made  out  of  cast  iron.  Little  is  gained,  however,  in  making 
these  blocks  out  of  cast  iron,  as  most  of  the  surfaces  have  to 
be  machined  anyway,  and  the  difference  in  the  cost  of  material 
on  such  a  comparatively  small  piece  is  very  slight. 


ilachlnery.X.T. 


Fig.  22.    Adjustable  V-block  used  for  Locating  Purposes. 

When  it  is  essential  that  a  cylindrical  part  of  the  work  is 
located  central  either  with  the  outside  of  a  cylindrical  sur- 
face, or  with  the  center  of  a  hole  passing  through  the  work, 
good  locating  means  are  provided  by  the  designs  shown  in 
Figs.  23  and  24.  In  Fig.  23,  the  stud  A  is  countersunk 
conically  to  receive  the  work.  The  stud  A  is  made  of  machine 
or  tool  steel,  and  may,  in  many  cases,  serve  as  a  bushing  for 
guiding  the  tool.  In  Fig.  24,  the  stud  is  turned  conically  in 
order  to  enter  into  a  hole  in  the  work.  These  two  locating 
appliances  are  always  made  stationary,  and  are  only  used  for 
locating  the  work,  never  for  binding  or  clamping. 
Screw  Bushing-s  and  Sliding  Biishings  Used  as  Locating  Means. 

Screw  bushings  of  the  type  which  has  already  been  shown  in 
Fig.  14  (May  issue),  may  be  used  for  locating  and  clamping 
purposes  by  making  them  long  enough  to  project  through  the 


Fig.  23.    Recessed  Stud  used  for 
Locating  Round  Work. 
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Fig.  24.  Conical  Stud  used  for 
Locating  Work  in  Relation  to  the 
Center  of  a  Hole. 


walls  of  the  jig.  and  by  turning  a  conical  point  on  them,  as 
shown  in  Fig.  25,  or  by  countersinking  them,  as  shown  in 
Fig.  26. 

Another  type  of  bushing  which  serves  the  same  purpose  as 
a  screw  bushing  is  illustrated  in  Fig.  27.  This  bushing, 
together  with  the  forked  lever  D,  and  clamping  bolt  and  wing 
nut  shown,  will  serve  not  only  to  locate  but  also  to  clamp  the 
work  in  place.  This  sliding  bushing  gives  very  good  results 
and  is  preferable  to  the  screw  bushing  in  cases  where  accu- 
rate work  is  required,  but,  as  a  rule,  where  extreme  accuracy 
would  be  required,  this  kind  of  bushing  is  not  used. 

In  Fig.  27  the  sliding  bushing  A  has  a  close  sliding  fit  in 
the  lining  bushing  B.  In  the  head  of  the  bushing  A  there 
are  two  screws  with  hardened  heads,  which  fit  Into  elongated 
slots  in  the  forked  lever  or  yoke  D,  which,  in  turn,  swivels 
around  pin  E.  The  eye-bolt  F  fits  into  a  slot  G  in  the  yoke, 
and  the  wing  nut  tightens  down  the  bushing  against  the  work 
as  clearly  indicated  in  the  engraving.  A  comparatively  long 
bearing  for  the  bushing  is  required  in  order  to  produce  good 
results.  On  work  that  varies  considerably  in  size  this  arrange- 
ment works  somewhat  quicker  than  does  a  screw  bushing,  but 
it  is  clearly  in  evidence  that  it  is  a  rather  expensive  appli- 
ance, and  that  the  construction  of  the  jig  does  not  always 
permit  of  its  application. 

In  some  instances  it  is  necessary  to  have  the  screw  bushing 
movable  sideways,  for  instance,  when  the  piece  of  work  to  be 
made  is  located  by  some  finished  surfaces,  and  a  cylindrical 
part  requires  to  have  a  hole  drilled  exactly  in  the  center  of 
a  lug  or  projection,  the  relation  of  this  hole  to  the  finished 


surfaces  used  for  locating,  being  immaterial.  The  piece  of 
work,  being  a  casting,  would  naturally  be  liable  to  variations 
between  the  finished  surfaces  and  the  center  of  the  lug,  par- 
ticularly if  there  be  other  surfaces  and  lugs  with  which  the 
already  finished  surfaces  have  to  tie  up,  and  in  such  a  case, 
the  fixed  bushing  for  drilling  a  hole  that  ought  to  come  in 
the  center  of  the  lug,  might  not  always  suit  the  casting.  In 
such  a  case,  so-called  floating  bushings,  as  shown  in  Fig.  28, 
are  used.  The  screw  bushing  A  is  conically  recessed,  and 
locates  from  the  projection  on  the  casting.  It  is  fitted  into 
another  cylindrical  piece  B,  provided  with  a  flange  on  one 
side.  The  piece  B,  again,  sets  into  the  hole  C  in  the  jig  body 
D,  this  hole  being  large  enough  to  permit  the  necessary  adjust- 
ment of  the  jig  bushing. 

When  the  bushing  has  been  located  exactly  concentric  with 
the  lug  E  on  the  work,  the  nut  F,  having  a  washer  G  under 
it,  is  tightened.  It  will  be  seen  that  the  flanges  on  piece  B 
and  the  washer  G  necessarily  must  be  large  enough  to  cover 
the  hole  C  even  If  B  is  brought  over  against  the  side  of  the 
hole.     The  occasion  for  using  this  floating  bushing,  however, 
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Fig.  25.  Scre^v  Bushing  used 
for  Locating  Work  Central  with 
a  Hole. 
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Fig.  26.  Screw  Bushing  used 
for  Locating  Round  Work  by 
means  of  a  Conical  Recess. 


does  not  often  occur,  because  it  is  seldom  that  a  drilled  hole 
in  a  piece  of  work  can  be  put  in  without  having  any  direct 
relation  to  other  holes  or  surfaces. 

Adjustable  Locating  Points. 
The  most  common  form  of  adjustable  locating  points  is  the 
set-screw  provided  with  a  check  nut,  as  shown  in  Fig.  29. 
The  screw  A  is  a  standard  square  head  set-sci'ew,  or,  in  some 
cases,  a  headless  screw — with  a  slot  for  a  screw  driver;  this 
screw  passes  through  a  lug  on  the  jig,  or  the  jig  wall  itself, 
and  is  held  stationary  by  a  check  nut  C  tightened  up  against 
the  wall  of  the  jig.  Either  end  of  this  screw  may  be  used  as 
a  locating  point,  and  the  check  nut  may  be  placed  on  either 


'     wnRK 
Fig.  27.    Sliding  Bushing  for  Locating  and  Clamping  Work, 

side.  By  using  a  square  head  screw,  adjustment  is  very  easily 
accomplished,  but  unless  the  operator  is  familiar  with  the 
intentions  of  the  designer  of  the  jig,  locating  points  of  this 
kind  are  often  mistaken  for  binding  or  clamping  devices,  and 
the  set-screws  are  tightened  up  and  loosened  to  hold  and 
release  the  work,  when  the  intention  is  that  these  screws 
should  be  fixed  when  once  adjusted.     It  is  not  even  possible 
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to  ilt'|ifiul  ujion  tho  clii'i-k  nut  stoppliis  tlu-  oporutor  I'roiu 
using  the  screw  as  a  bludlii.n  screw.  A  headless  screw,  there- 
fore, is  preferable,  as  it  is  less  apt  to  be  tampered  with. 

The  sliding  point,  as   illustrated  in   Figs.  30  and  31,  is  an- 
other   adjustable    locating    point    wlilcli    is    used    to    a    great 
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Fig.  28.    Floating  Bushing.  Pig.  29.     Simplest  Form  of  Ad- 

justable  Locating  Point. 

extent  In  jig  work.  A  flat  piece  of  work  or  a  plate  which  is 
not  perfectly  level  will  always  rock  if  put  down  on  four 
stationary  locating  points,  but  the  difficulty  thus  encountered 
is  very  easily  overcome  by  making  one  of  the  locating  points 
adjustable,  and,  as  a  rule,  the  sliding  point  is  used  for  this 
purpose. 

The  design  shown  in  Fig.  30,  where  A  represents  the  work 
to  be  located,  B  the  sliding  point,  itself,  and  O  the  set-screw, 
binding  it  in  place  when  adjusted.  The  sliding  point  B  fits 
a.  hole  in  the  jig  wall  and  is  provided  with  a  milled  flat 
slightly  tapered,  as  shown,  to  prevent  its  sliding  back  under 
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Fig.  30.    Adjustable  Locating  Point  consisting  of  a  Flatted  Stud 
held  in  Place  by  Set-scre^ps. 

the  pressure  of  the  work  or  the  tool  operating  upon  the  work. 
This  design  of  sliding  point  is  frequently  used,  but  it  is  not 
as  efficient  as  the  one  illustrated  in  Fig.  31.  In  this  design  the 
sliding  point  A  consists  of  a  split  cylindrical  piece,  with  a 
hole  drilled  through  it,  as  illustrated  in  the  engraving,  and  a 
wedge  or  shoe  B  tapered  on  the  end  to  fit  the  sides  of  the 
groove  or  split  in  the  sliding  point  itself.  This  wedge  B  is 
forced  in  by  a  set-screw  C,  for  the  purpose  of  binding  the 
sliding  point  in  place.  Evidently,  when  the  screw  and  wedge 
are  forced  in,  the  sliding  point  is  expanded,  and  the  friction 
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Pig.  31.    Sliding  Point  used  for  Locating  Work. 

against  the  jig  wall  D  is  so  great  that  it  can  withstand  a 
very  heavy  pressure  without  moving.  Pin  E  prevents  the 
sliding  point  from  slipping  through  the  hole  and  into  the 
jig.  when  loosened,  and  also  makes  it  more  convenient  to  get 
hold  of.  In  Figs.  32  and  33  are  given  the  dimensions  most  com- 
monly used  for  sliding  points  and  binding  shoes  and  wedges. 


It  the  work  til  be  finished  in  I  be  jig  has  some  holes  already 
finished,  it  is  sometimes  most  satisfactory  to  locale  the  work 
by  these  holes,  which  may  be  done  by  means  of  studs  or  plugs 
similar  to  the  one  shown  in  Fig.  20,  which  then  enter  the 
tioles;  preferably,  these  studs  should  tlien  be  ground  and 
hardened  to  the  standard  size  of  the  hole.  If  the  finished  hole 
should  be  of  a  character  that  varies  somewhat  in  size,  expan- 
sion studs  with  bushings  may  be  used.  These  studs  may  be 
of  a  great  many  different  designs  and  styles,  but,  as  a  rule, 
they  always  work  on  the  same  principle  as  the  one  sliown 
in  Fig.  34.  In  this,  A  is  the  bushing,  fitting  the  flnislied  hole 
in  the  work.  This  bushing  is  split  in  several  different  ways, 
either  by  having  one  slot  cut  entirely  through  it,  and  two  more 
slots  cut  to  within  a  short  distance  of  the  outside  periphery, 
or  by  having  several  slots  cut  from  the  top  and  from  the 
bottom,  alternating,  but  not  cut  entirely  through  the  full 
length  of  the  bushing.  The  matter  of  splitting,  however.  In 
every  case,  accomplishes  the  same  object,  that  of  making  the 
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Fig.  32.    Dimensions  of  Sliding  Points.  Fig.  33.    Dimensions  of 

Siloes  or  Binders  for  Slid- 
ing Points. 

bushing  capable  of  expansion,  so  that  when  the  stud  B,  which 
is  turned  to  fit  the  tapered  hole  in  the  bushing,  is  screwed 
down,  the  bushing  is  expanded. 

Locating  by  Keyways  in  the  Work. 
Sometimes  the  work  to  be  finished  in  the  jig  is  provided 
with  a  keyway  or  a  slot,  or  with  some  other  kind  of  a  seat, 
by  means  of  which  it  is  located  on  its  component  part  on  the 
machine  for  which  it  is  ultimately  intended,  and  it  is  always 
essential  that  the  work  be  located  In  the  same  way  in  the  jig 
as  it  is  to  be  located  on  the  machine  on  which  it  is  to  go; 
thus,  if  the  work  has  a  keyway,  suitable  for  locating,  a  corre- 
sponding keyway  ought  to  be  put  into  the  jig,  and  the  work 
located   by   means   of  a  key,   as   shown   in   Figs.   35   and    36. 
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Figs.  35  and  36.    Locating  Work  by 
Keyways. 


Pig.  34.  Expansion 
Bushing  used  for  Locat- 
ing and  Clamping  Work. 

Instead  of  a  loose  key,  a  tongue  may  be  planed  or  milled 
solid  with  the  jig,  but,  as  a  rule,  it  is  more  satisfactory  to 
have  the  loose  key,  as,  if  it  should  happen  to  wear,  it  is 
possible  to  replace  it;  and  if  the  width  of  the  keyway  should 
vary  in  different  lots  of  the  parts  made,  it  is  possible,  with 
little  expense,  to  make  a  new  key  to  fit  the  variation,  whereas, 
if  the  key  is  made  solid  with  the  jig.  and  found  to  be  either 
too  large  or  too  small,  the  trouble  of  fixing  this  would  be 
considerably  greater. 

There  are,  of  course,  a  variety  of  different  methods  of  locat- 
ing the  work  in  the  jig,  depending  upon  the  nature  and  the 
shape  of  the  work,  but  those  mentioned  above  are  the  most 
common,  the  cheapest,  and  those  that,  as  a  rule,  give  suffi- 
ciently good  results  tor  ordinary  work.  The  principles  in- 
volved in  the  design  of  tho  means  of  locating  tlie  work 
described  above,  would  all  be  the  same  in  any  kind  of  locat- 
ing devices,  so  that  it  would  simply  be  a  difference  In  appli- 
cation of  the  principles,  rather  than  a  difference  In  the  prin- 
ciples themselves. 
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SHOP  ORDER  TRACING  SYSTEM. 

CHARLES  M.  POND.» 

In  suggesting  any  new  system,  one  must  first  of  all  fully 
realize  that  the  same  conditions  do  not  exist  in  two  shops  or 
factories.  Hence,  the  system  suggested  must  be  broad  and 
flexible  enough  to  permit  of  being  adapted  to  the  various 
conditions  already  in  existence.  Moreover,  the  conditions  per- 
mitting the  use  and  adoption  of  the  system  should  be  care- 
fully analyzed  in  order  that  the  individual  or  corporation 
which  Is  inclined  to  try  the  system,  may  first  investigate  and 
see  if  it  can  be  maintained  successfully. 


CUSTOMER: 

ADDRESS; 

CUSTOMER'S 
ORDER  NUMBER 

SHIPPING 
ORDER  NUMBER 

MATERIAL 

SHIPPED 

Machiitet'y.X.Y. 

Fig.  1. 


Card  on  ^phich  is  recorded  Customer's  Name  and  Address, 
Order  Numbers,  and  Date  of  Shipment. 


The  system  which  the  writer  is  about  to  present  Is  of 
chief  interest  to  the  manufacturer  of  tools,  instruments, 
fixtures,  and  the  like.  To  all  those  engaged  In  this  work, 
the  daily  mail  brings  its  full  quota  of  "tracers,"  "ticklers," 
and  inquiries.  These,  In  many  cases,  constitute  fully  10  to 
15  per  cent  of  all  mail  received;  and  if  the  correspondence 
Is  large,  their  number  will  be  proportionately  great,  and  will 
require  a  separate  department  to  give  them  proper  attention 
and  to  answer  them  intelligently  and  correctly.  The  customer 
receives  an  answer  and  promise  of  shipment,  and  bases  his 
calculations  accordingly.  If  the  promise  is  not  kept,  it  may 
mean  serious  loss  to  him,  and  consequent  ill  feeling,  and  the 
curtailment  of  orders  placed  with  the  offending  concern. 
Many  times  it  results  in  cancellation,  and  consequent  loss,  if 
the  goods  are  in  any  way  special.  It  is  therefore  evident 
that  care  should  be  taken  in  replying  to  these  inquiries. 
Moreover,  a  manufacturer  who  has  a  reputation  for  keeping 
his  promises  of  delivery  need  have  little  fear  of  losing  his 
customers,  provided  his  product  is  satisfactory.  That  these 
"inquiries"  or  "order  tracers"  before  mentioned  are  very 
common  is  evidenced  by  the  fact  that  almost  every  concern 
which  buys  at  all,  has  a  printed  form  which  is  sent  to  the 
seller,  asking  that  most  important,  and  often  vexing,  ques- 
tion:    "When  can  you  ship?" 

Now,  having  the  conditions  existing  as  outlined,  it  remains 
for  the  manufacturer  to  give  an  immediate  and  satisfactory 
answer;  and  this  is  where  the  value  of  a  comprehensive  and 
practical  system  will  make  itself  felt.  It  is  the  writer's  object 
to  lay  out  such  a  system  as  can  be  easily  adapted,  and  will 
not  require  much  outlay  to  install. 

First  let  us  see  where  and  under  what  conditions  this 
system  may  be  used.  It  will  be  of  chief  value,  as  has  been 
said  before,  to  the  manufacturer  of  small  articles  such  as 
■drills,  tools,  fixtures,  and  the  like,  where  a  great  variety  of 
stock  is  kept  constantly  on  hand,  and  for  which  there  is  a 
steady  demand.  It  will  also  be  of  most  value  to  the  factory 
having  its  machines  grouped  in  departments  according  to 
kinds  of  operation.  It  can  readily  be  seen  that,  in  the  case 
where  the  complete  tool  is  made  entirely  in  one  department 
under  the  direct  supervision  of  one  foreman,  the  time  of  com- 
pletion of  any  article  or  order  is  readily  determined.  But 
this  manner  of  dividing  machinery  is  gradually  being  replaced 
by  the  modern  and  vastly  more  economical  method  of  having 
machines  of  one  type  grouped  together  in  one  department. 
This  department  is  under  the  supervision  of  an  expert  in  that 

•  Address :    49  Tremont  St.,  Hartford,  Conn. 


line,  and  but  one  operation  is  performed  under  his  jurisdic- 
tion. For  example,  we  can  assume  that  a  concern  makes 
twist  drills  of  a  great  variety.  It  would  be  entirely  possible 
to  have  one  department  make  the  common  drill  complete; 
another  department,  the  high  speed  drill;  still  another,  the 
wire  drill,  etc.  But  the  proper  way  is.  to  have  it  so  arranged 
that  one  department  cuts  oH  the  stock,  another  does  the 
milling,  another  the  turning,  another  the  grinding,  and  so  on. 
It  is  because  of  the  almost  universal  adoption  of  this  latter 
arrangement  of  machinery  that  it  is  often  difficult  to  esti- 
mate with  accuracy  the  exact  date  of  completion  of  any 
order,  especially  if  it  must  pass  through  many  departments, 
and  take  its  turn.  Hence  a  follow-up  system  is  necessary,  and 
every  manufacturer  will  find  it  to  bis  advantage  to  have  one 
on  which  he  may  rely. 

Of  course,  the  financial  question  comes  up:  "Can  I  afford  to 
install  and  maintain  a  system?"  The  writer  has  considered 
this  phase  of  the  question,  and  has  outlined  a  method  that 
may  be  readily  handled  by  two  men  in  a  shop  employing 
about  four  hundred  hands.  With  but  two  hundred  men,  only 
one  man  will  be  required,  and  the  same  proportion  holds 
where  the  number  of  men  is  larger  than  four  hundred. 

The  first  item  which  comes  up  for  attention  is  the  cus- 
tomer's order.  This,  as  a  rule,  has  a  number  by  which  it  is 
known  in  all  future  correspondence  between  the  manufacturer 
and  customer.  This  number  is  given  to  it  by  the  customer, 
and  we  shall  designate  it  hereafter  by  the  term  "customer's 
order  number."  Sometimes  the  date  of  the  order  is  its  only 
identification  as  far  as  the  customer  is  concerned,  but  this  is 
generally  in  the  case  of  small  concerns. 

This  customer's  order  now  becomes  a  definite  factor  to  the 
manufacturer,  and  he  must  keep  a  record  of  it  in  various 
ways.  For  this  purpose  he  gives  it  another  number  by  which 
he  identifies  it  for  his  own  records.  This  number  may  con- 
veniently be  called  the  "shipping  order  number."  In  some 
concerns  the  customer's  order  is  taken  directly  to  the  store- 
room and  there  filled,  if  possible.  Other  manufacturers  make 
it  a  practice  to  transcribe  the  order  to  a  regular  shipping 
order  form,  which  has  the  advantage  of  uniformity  in  size, 
and  can  be  more  easily  understood  by  store-room  and  ship- 
ping clerks.  This  form  will  have  the  same  shipping  order 
number  as  is  given  to  the  customer's  order.  If  the  order 
(which  we  will  hereafter  call  the  "shipping  order")  can  be 
filled  from  stock  on  hand,  the  material  is  immediately  boxed 
and  sent  to  the  customer,  and  the  shipping  order  is  filed  away 
after  all  necessary  records  are  made.     But  suppose  for  some 
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Fig.  2.     Card  on  which  Pieces  not  in  Stock,  but  \?hich  are  required 
to  fill  Orders,  are  recorded. 

particular  reason  the  stock  necessary  to  fill  the  order  is  not 
in  the  store-room,  but  is  in  the  process  of  manufacture  some- 
where in  the  shop.  It  then  becomes  necessary  to  place  the 
shipping  order  in  a  temporary  file,  and  wait  until  the  material 
in  the  works  is  completed,  before  making  shipments.  Again, 
let  us  suppose  that  the  customer  requires  something  out  of 
the  ordinary,  that  has  to  be  made  up  especially  for  him. 
Then  a  special  working  order  must  be  issued  to  the  shop, 
and  the  shipping  order  filed  away  temporarily  until  these 
special  goods  are  completed.  Hence  it  is  evident  that  there 
will  be  in  the  factory  two  general  classes  of  orders,  namely, 
the  orders  for  stock  goods,  and  the  orders  for  special  goods. 
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These  working  orders  should  all  ho  numbered  for  reference, 
and  when  a  spet-ial  worUlns  order  la  made  out  for  any  ship- 
ping order,  the  working  order  number  should  he  noted  on  the 
shipping  order,  and  vice  versa. 

We  now  have  the  following  papers  to  deal  with: 

1.  Customer's  orders. 

2.  Shipping  orders  (whioh  may  he  the  same  as  No.  1). 

3.  Special  working  orders. 

4.  Stock  working  orders. 

Next  let  us  see  what  printed  forms  and  card  indexes  are 
necessary  for  the  follow-up  system. 

First  we  must  have  a  card  index  consisting  of  cards,  as 
shown  in  Fig.  1.    After  the  customer's  order  has  been  given 
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Fig.  3.    Foreman's  Daily  Report  Card. 

a  shipping  order  number,  or  transcribed  to  a  shipping  order 
form,  a  record  should  be  entered  on  this  card.  At  the  top  of 
the  card  is  the  customer's  name  and  address,  and  the  cards 
are  filed  alphabetically,  according  to  the  name  of  the  cus- 
tomer. In  the  first  column  is  entered  the  customer's  order 
number,  in  the  second  column,  the  shipping  order  number, 
and  in  the  third  column  may  be  entered,  if  desired,  a  short 
description  of  the  goods.  When  complete  sliipment  Is  made, 
the  date  of  such  shipment  should  be  stamped  in  the  last 
column. 

The  next  card  Index  required  is  a  "shortage  list."  This  is 
complied  from  a  shortage  sheet  of  any  convenient  form,  made 
out  by  the  store-room  clerk.  The  cards  may  be  printed  as 
shown  in  Fig.  2.  When  any  stock  article  is  required  to  fill  a 
shipping  order,  and  this  article  is  not  in  stock,  the  store-room 
clerk  makes  out  a  slip  or  list  showing  what  is  needed  and 
for  what  shipping  orders.  These  data  are  then  classified  and 
entered  on  the  cards,  so  that  upon  receipt  of  the  stock,  the 
number  of  pieces  required  for  various  shipping  orders  may 
be  correctly  distributed.  It  is  well  to  place  on  the  card  the 
shop  working  order  number  on  which  the  stock  is  being  made, 
in  order  to  readily  locate  the  goods  in  the  shop. 

A  daily  report  sheet  is  necessary,  as  shown  in  Fig.  3.  These 
should  he  made  up  in  pads,  and  every  department  supplied. 
Each  day  the  foreman  or  his  clerk  enters  in  their  proper 
columns  the  working  order  numbers  which  lie  sends  away, 
and  the  number  of  the  department  to  which  he  sends  them. 
These  reports  should  be  dated  and  turned  in  every  night  to 
the  head  of  the  follow-up  system.  From  them  the  "follow-up 
man"  enters  a  report  on  his  tracer  cards.     (See  Fig.  4.) 

These  cards  are  filed  numerically  according  to  the  working 
order  numbers,  and  may  be  used  either  for  special  or  stock 
orders.  Of  course.  In  the  case  of  stock  orders  the  customer 
is  "Stock,"  and  there  is  no  shipping  order  number.  These 
tracer  cards  are  made  out  from  the  working  orders  before 
they  go  out  into  the  shop.  If  kept  up  to  date,  it  is  possible 
to  tell  at  a  glance  where  any  particular  working  order  is 
located,  and  on  what  date  It  went  to  the  department  where  it 
then  Is. 

We  are  now  in  a  position  to  assume  a  case  and  see  the 
working  of  the  system  In  detail. 

1.     A  customer  sends  in  an  order,  duly  numbered,  for  some 


stock  article.  This  order  is  first  examined  to  see  if  every- 
thing is  clear,  and  Is  then  given  a  shipping  order  number.  If 
customary,  a  regular  shipping  order  form  Is  made  out.  The 
order  should  then  be  entered  on  the  proper  card  in  the  cus- 
tomer's card  index.  Fig.  1.  The  customer's  order  number  Is 
placed  in  the  first  column,  and  the  shipping  order  number  In 
the  second  column,  as  explained  before.  If  a  regular  shipping 
order  form  has  been  made  out,  the  customer's  original  order 
may  be  filed  away,  otherwise  it  must  go  to  the  store-room  to 
be  filled.  We  will  suppose  the  goods  ordered  are  on  hand 
and  that  the  shipment  occurs  Immediately.  The  following 
day  all  shipments  are  stamped  on  the  customer's  cards  in  the 
last  column  opposite  the  proper  number.  Now,  as  often 
happens,  the  customer  sends  in  his  inquiry  directly  after  his 
order.  This  inquiry  comes  to  the  "follow-up  man,"  and  he 
turns  to  the  correct  customer's  card  and  sees  that  shipment 
was  made  on  such  and  such  a  date. 

2.  Now  let  us  suppose  an  order  was  received  for  some 
special  goods.  The  entries  are  made  exactly  as  before,  but 
shipment  cannot,  of  course,  be  made  directly.  A  working 
order  is  now  issued  for  the  goods  wanted,  and  its  number  is 
noted  on  the  shipping  order,  and  this  latter  is  filed  away 
temporarily  according  to  its  number.  Now  comes  the  inquiry. 
The  "follow-up  man"  turns  to  his  customer's  card  and  sees 
that  shipment  has  not  been  made.  He  then  notes  the  ship- 
ping order  number  on  the  inquiry,  and  gets  this  shipping 
order  from  its  temporary  file.  Then  he  can  readily  see  that 
the  goods  are  special,  and  are  in  the  process  of  manufacture. 
By  means  of  the  working  order  number  he  can  locate  the 
tracer  card  for  that  particular  order,  and  this  tracer  card  has 
a  complete  record  to  date  of  the  order  in  question,  and  shows 
in  which  department  it  is.  It  is  now  necessary  for  him  to 
make  out  a  card  as  shown  In  Fig.  5.  In  the  column  headed 
"last  reported"  he  enters  the  latest  report  as  shown  by  his 
tracer  card.  The  working  order  number,  shipping  order  num- 
ber, customer's  name,  and  a  short  description  of  the  goods 
are  also  entered  in  the  spaces  provided.  This  "estimate  card" 
may  then  be  clamped  to  the  order  and  inquiry,  and  when  the 
"follow-up  man"  is  ready,  he  takes  these  inquiries  and  looks 
up  the  work  in  the  department  in  which  it  was  last  reported. 
From  the  foreman  of  that 
department  he  obtains  a 
promise  as  to  when  his 
work  on  the  goods  will  be 
done.  He  must  enter  the 
date  of  this  promise  on 
his  estimate  card  in  one  of 
the  "promised"  columns 
opposite  the  name  of  the 
department  making  the 
promise.  This  promise 
should  also  be  recorded  by 
the  foreman  in  a  book 
suitably  indexed  for  the 
purpose  of  enabling  the 
foreman  to  lay  out  his 
work  in  such  a  manner 
as  to  be  best  able  to  keep 
or  anticipate  his  promises. 
When  he  has  obtained  all 
the  promises  desired,  the 
"follow-up  man"  may  re- 
turn to  his  desk  and  enter 
in  his  "estimate"  column 
the  dates  on  which  he 
estimates  the  work  should 
leave  the  various  departments  through  which  it  has  yet  to  go. 
From  the  estimated  date  of  delivery  of  the  goods  to  the  store- 
room he  makes  a  promise  which  he  enters  on  his  estimate 
card,  on  the  customer's  inquiry,  and  also  on  the  tracer  card 
for  that  particular  order  number. 

The  "estimate  card"  Is  now  filed  in  a  specially  prepared 
index  as  shown  in  Fig.  6.  It  is  filed  under  the  date  promised 
and  under  the  sub-division  of  the  department  making  the 
promise.  Each  day  the  cards  filed  under  that  date  are  taken 
out,  and  the  "follow-up  man"  goes  from  department  to  depart- 
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ment,  ascertaining  if  promises  have  been  kept,  and  if  so, 
getting  a  new  promise  from  the  next  department.  This  will 
prevent  an  inquiry  from  ever  being  forgotten,  and  it  is  easy 
to  see  whether  a  promise  to  the  customer  will  be  lived  up 
to  or  not. 

3.  Last  of  all  we  have  the  case  where  the  customer  orders 
regular  goods,  but  these  are  not  in  stock  at  present.  After 
the  usual  preliminaries,  the  store-room  clerk  makes  out  his 
shortage  list,  which  is  afterwards  transferred  to  the  shortage 
card  file,  the  shipping  order  being  placed  in  the  first  column, 
and  the  number  of  pieces  wanted  in  the  second  column.  The 
inquiry  now  comes  in  and  goes,  as  usual,  to  the  "follow-up 
man."    As  before  noted,  he  obtains  the  correct  shipping  order 
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Shipment  to  be  given. 

by  means  of  his  customer's  cards  and  then  notes  what  stock 
is  needed  to  complete  the  order.  Next  he  looks  to  his  shortage 
list,  where  he  finds  the  particular  shortage  in  question  duly 
entered,  together  with  the  working  order  number  on  which 
the  stock  goods  are  being  produced.  He  will  then  make  out 
his  estimate  card  and  treat  this  stock  order  just  the  same 
as  a  special  order.  A  promise  once  made  on  a  stoclv  order  will 
answer  for  all  inquiries  for  these  particular  goods.  In  other 
words,  there  is  a  record  of  the  probable  time  of  completion 
of  certain  stock  goods,  and  these  goods  are  being  system- 
atically hurried  through  the  shop  by  means  of  the  estimate 
card,  which  comes  up  automatically  at  the  time  the  goods 
should  leave  any  department. 

It  has  been  found  that  a  typewritten  list  of  all  stock  orders 
needed  to  complete  shipping  orders  is  a  most  valuable  detail, 
and  should  be  distributed  to  the  various  departments,  as  it 
will  enable  the   foremen  to  direct  their  work   in  the  proper 


WBERS  ARE  DATES 
N   1   Ta  31    INCLUSIVE. 
LETTERS   INDICATE    DEPARTMENTS. 

M(U-hhtery,y.Y. 


Fig.  6. 


Estimate  Cards  filed  under  promised  Date  of  Shipment,  and 
under  Sub-division  of  Department  doing  the  Work. 


channels,  and  get  the  goods  well  under  way  before  an  inquiry 
is  received.  This  list  can  be  made  out  at  regular  intervals, 
say  once  a  week.  Another  helpful  little  adjunct  will  be  found 
in  a  small  paster  of  any  form  or  wording  desired,  which 
should  be  attached  to  all  orders  that  are  being  followed.  This 
paster  may  simply  have  the  word  "Rush"  or  "Promised" 
printed  upon  it  in  large  type.  It  will  facilitate  the  progress 
of  the  work,  and  give  no  excuse  for  its  being  laid  aside 
because  it  was  not  thought  to  be  urgently  needed. 

Another  paster  having  the  word  "Shortage"  printed  upon  it 
can  be  supplied  to  the  various  foremen  to  paste  to  any  orders 


in  their  department  which  are  not  being  followed,  but  which, 
according  to  the  weekly  shortage  list,  are  needed  to  complete 
shipping  orders.  Some  form  of  paster  is  also  desirable  to 
attach  to  the  customer's  inquiry,  on  which  to  enter  the  ship- 
ping order  number  and  the  promise.  In  the  accompanying 
engraving  all  cards  are  shown  half  size. 

With  these  few  forms  it  is  easy  to  answer  inquiries  in 
shops  receiving  fifty  to  a  hundred  orders  daily.  Where  fewer 
orders  are  received,  the  number  of  forms  can  be  cut  down 
slightly.  The  system  is  capable  of  infinite  expansion  for  very 
large  shops. 

To  any  manager  whose  mail  contains  complaints  which  are 
annoying,  a  remedy  such  as  above  suggested  will  not  only  give 
him  immediate  rest  from  the  annoyance,  but  tend  to  increase 
his  business. 

*     *     * 

A  PRACTICAL  PROBLEM  FOR  ENGINE 
DESIGNERS. 

We  take  a  great  interest  in  your  valuable  journal,  and  as 
we  have  noted  that  you  encourage  your  readers  to  send  prob- 
lems which  they  want  solved,  we  wish  to  propose  the  follow- 
ing for  general  consideration. 

The  problem  is  to  design  a  new  method  of  controlling  the 
movement  of  poppet  valve  reciprocating  steam  engines.  Fig.  2 
shows  the  ordinary  plain  construction  of  poppet  valve,  oper- 
ated by  a  cam  on  a  longitudinal  lay  shaft.  This  valve  has  a 
fixed  movement,  always  opening  to  its  maximum  extent.    Fig. 


Uachinci'y,y.  V. 


1  illustrates  a  method  for  obtaining  a  variable  movement, 
the  variation  extending  from  the  maximum  to  zero,  and  the 
operation  being  controlled  by  the  governor.  The  construc- 
tion is  quite  plain.  The  little  roller  A,  whose  position  is  con- 
trolled by  the  governor  through  suitable  linkage,  acts  as  a 
pivot  on  which  the  lever  L  rocks.  'When  the  engine  is  run- 
ning slow,  the  position  of  the  roller  A  is  as  indicated  in  the 
full  lines.  When  the  engine  is  running  above  full  speed,  the 
position  of  the  roller  is  as  indicated  at  A,,  the  result  being 
that  the  poppet  valve  is  not  opened  at  all  by  the  action  of 
the  cam  C 

In  Fig.  3  is  shown  the  "extensible  bar"  method,  the  con- 
struction being  that  of  a  cylinder  and  piston  in  the  valve  con- 
necting-rod with  suitable  by-pass  valve  V  controlled  by  the 
governor.  The  piston  is  under  pressure  of  a  coiled  spring 
and  both  sides  of  the  cylinder  are  filled  with  oil.  Fig.  4 
shows  a  variation  of  the  same  construction. 

Now,  who  can  get  up  a  different  construction  which  will 
give  variable  opening  of  the  valves  with  delicate  governor 
control? 

SOCIETE  AxOXyME  DES   MOTEURS  A  G.\Z   A   BOLLINCKX. 
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ITEMS  OF  MECHANICAL  INTEREST. 


SIMPLE  FORM  OF  LOCK  NUT. 
A  new  form  of  lock  luit,  Interesting  chiefly  on  nceount  of 
its  simplicity,  was  Illustrated  In  the  February  7  Issue  of  the 
Practical  Eugineer.  and  is  shown  In  the  accompanyinR  engrav- 
ing. This  construction  of  lock  nut  has  recently  been  projiosed 
by  some  English  inventors,  Messrs.  R.  R.  Wellbury.  T.  Ilarlo 
and  G.  Mackio.  Mo.st  of  the  lock  nuts  iiatentcd  from  time  to 
time,  though  fulfillins  their   imrpose  successfully,   have   been 

expensive  to  manufac- 
t\n'e,  and  have  been  ac- 
companied by  difficul- 
ties in  fitting.  The  nut 
shown  here  is  free 
from  these  objections. 
The  lower  face  of  the 
nut  is  faced  slightly 
conical,  as  shown,  and 
an  annular  groove  i.s 
formed  inside  the 
threaded  hole,  allowlag 
*"'"'"""■■"■  ■*■  '•  a     certain     amount     of 

Inexpensive  and  Simple  Form  of  Lock  Nut.         elasticity     between     the 

upper  and  lower  portions  of  the  nut.  When  used,  the  inside 
area  of  the  lower  conical  face  is  the  first  part  to  come  in 
contact  with  the  work,  and,  owing  to  the  elasticity  allowed  by 
the  annular  groove,  further  tightening  forces  the  lower  threads 
of  the  nut  into  close  frictional  contact  with  the  threads  In 
the  bolt,  thereby  preventing  any  slackening  back  or  shaking 
loose  of  the  nut.  It  is  stated  that  a  number  of  these  nuts 
have  been  applied  to  high  speed  steam  engines,  traction 
engines,  motor  cars,  etc.,  and  have  proved  very  satisfactory. 


AN  INTERESTING  DRAW-BRIDGE. 
A  draw-bridge  of  novel  type  has  recently  been  designed  by 
Mr.  Eric  Swensson,  of  Minneapolis,  Minn.,  with  the  intention 
of  applying  the  design  to  a  bridge  across  the  "Narrows"  on 
Lake  Minnetonka.  The  principle  of  the  construction  is 
shown  in  the  accompanying  engraving,  taken  from  the  Engi- 
neeriiiff    Neivs.      The    construction    is     so    peculiar    that    a 
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BRIDGE  CLOSED 
A  Draw-bridge  of  Unique  Design. 

brief  description  may  be  of  interest.  The  bridge  consists  of  a 
truss  or  plate  girder  span,  suspended  by  trussed  hangers  from 
trunnions  bearing  on  towers  at  each  abutment.  The  draw  is 
opened  by  revolving  the  truss  in  an  arc  around  the  horizontal 
longitudial  axis  througli  the  center  of  the  trunnions,  as  is 
clearly  indicated  in  the  engraving.  The  upper  portion  of  the 
trussed  hangers  carries  counterweights  equal  in  weiglit  to  the 
susiionded  structure,  so  thai  the  friction  and  the  wind  pressure 
are  the  only  forces  which  the  machinery  has  to  overcome  in 


opening  llie  liridge.  Wlim  I  lie  bridge  is  in  its  normal  condi- 
tion wedges  are  placed  under  the  extreme  ends,  so  that  the 
weight  is  carried  directly  by  the  abutments,  and  not  by  the 
trunnions. 


GERMAN  TYPE  OF  BELT  SHIFTER. 
An  interesting,  and  for  Its  purpose,  well  adapted  belt  shifter, 
which  has  been  in  use  In  Germany  for  some  time  past,  is 
shown  in  the  accompanying  engraving.  This  belt  shifter  Is 
made  by  the  Berlin-Aiihaltische  Maschinenbau-A.-G.,  Berlin, 
and  is  known  by  the  trade  name  "Bamag."  As  shown  in  Fig.  1. 
this  belt  shifter  consists  of  a  casting  A,  into  which  the  belt 
guide  B  is  fitted  so  that  it  can  turn  freely  in  the  hole  in  A. 
in  order  to  adapt  itself  to  the  belt  in  the  various  positions 
of  the  shifter.  Into  the  casting  A  are  inserted  two  rods  or 
shafts  E  of  such  a  length  as  to  accommodate  the  required 
motion  of  the  belt  guide  B,  in  relation  to  the  holder  G,  in 
which  the  two  rods  E  have  a  sliding  fit.  The  small  stop  pins 
D  prevent  the  shafts  E  from  entirely  sliding  out  of  the  holder 
C  when  the  device  is  in  operation.  Through  the  hole  F  in 
the  holder  C  the  shifting  rod,  which  is  made  of  cold  rolled 
stock,  is  passed,  and  the  shifting  is  accomplished  by  turning 
this  rod,  a  pin  or  handle  being  attached  to  it  at  the  lower 
end   for   this   purpose.     When   the   shifter  is   applied   to  cone 


i, 


Figs.  1,  2  and  3.    German  Type  of  Belt  Shifter. 

pulleys,  the  belt  guide  B,  containing  the  belt  within  it,  will 
adapt  itself  to  such  a  position  that  the  belt  will  run  freely, 
the  adjustment  of  the  part  A  containing  B  being  accomplished 
by  the  sliding  action  of  the  studs  E  in  the  body  C. 

The  engraving.  Fig.  2,  shows  a  plan  view  of  a  case  where 
the  belt  shifter  is  applied  to  a  cone  pulley.  Fig.  3  shows  the 
connection  of  the  belt  shifter  with  a  bracket  on  the  ceiling 
and  shows  the  general  arrangement  of  the  device.  The  con- 
nection with  the  ceiling  bracket  support  is  a  universal  joint, 
permitting  perfect  freedom  to  the  motion  of  the  shifter  rod 
and  shifter.  It  is  difficult  to  judge  from  the  engravings  to 
what  extent  this  shifter  is  practical,  but  we  understand  that 
as  many  as  14,000  are  in  use  on  the  European  continent,  and 
the  Krupp  works  alone  use  over  600.  This  would  indicate 
that  the  device  has  proved  to  be  thoroughly  practical.  The 
Brown  &  Sharpe  Co.  employs  in  its  shops  a  belt  shifter  work- 
ing on  a  similar  principle,  although  even  somewhat  simpler; 
this  shifter  gives  entire  satisfaction. 

*     *     # 

In  the  construction  of  a  battleship,  the  exact  weight  of 
every  part,  and  of  every  accessory,  from  a  dolly  on  the  cap- 
tain's table  to  the  heaviest  piece  of  armament  or  mechanism, 
is  ascertained  and  recorded,  thus  making  It  possible  to  de- 
termine the  weight  of  the  ship  at  any  stage  of  the  construc- 
tion. The  importance  of  weighing  everytliing  will  be  appre- 
ciated the  more  when  It  is  known  that  the  weight  of  the  paint 
alone,  used  on  the  battleship  Connecticut,  amounted  to  iMO 
tons. 
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HUNTING  FOR  WORK. 

During  the  present  depression  thousands  of  men,  skilled  and 
unskilled,  are  engaged  in  the  almost  hopeless  task  of  looking 
for  work.  They  spend  money  and  energy  in  about  the  most 
discouraging  task  a  human  being  can  engage  in.  Rebuffed  at 
every  turn,  there  is  great  danger  of  a  man's  moral  fiber 
being  so  deteriorated  that  his  former  good  habits  are  lost. 
Such  periods  make  tramps  and  hoboes,  and  a  skilled  man 
should  be  very  careful  how  he  starts  out  in  an  aimless  search 
for  employment.  It  is  hard,  of  course,  to  sit  quietly  at  home 
when  want  is  staring  you  in  the  face,  but  what  is  the  use  of 
making  a  bad  matter  worse?  The  cheapest  and  generally  the 
most  profitable  way  for  a  skilled  man  to  find  out  where 
employment  is  to  be  had  is  to  write  letters  to  all  the  concerns 
within  a  radius  of,  say,  one  hundred  or  two  hundred  miles, 
stating  his  experience  and  asking  for  employment.  When  no 
work  is  to  be  had.  such  letters,  of  course,  cannot  bring  employ- 
ment, but  they  will  most  likely  be  placed  on  file  and  referred 
to  when  openings  do  develop.  A  personal  interview  is  always 
preferable,  but  when  "nothing  is  doing."  superintendents  will 
not  entertain  applicants,  or  even  go  to  the  trouble  of  taking 
their  names.  The  letter  puts  on  file  the  very  data  that  may 
give  you  a  job  long  before  the  other  fellow,  who  depends  on  a 
personal  canvass,  gets  one.  It  is  better,  nine  times  out  of  ten, 
to  stay  at  home  and  help  the  wife  clean  house,  tend  the  baby 
and  do  the  cooking.  You  will  have  time  also  to  study  mechan- 
ical drawing  and  other  matters  connected  with  your  trade, 
knowledge  of  which  may  advance  you  rapidly  when  good  times 
come. 

^  *  ij: 

BUILDING  SHOPS  FOR  GROWTH. 
It  is  a  matter  of  first  importance  in  building  a  machine 
shop  to  arrange  for  future  growth.  We  recently  visited  an 
old  shop  which  had  grown  to  considerable-  size  by  repeated 
addition  made  in  piece-meal  fashion,  the  result  being  a  shop 
having  no  system  of  arrangement,  and  which  is  poorly  lighted 
and  badly  arranged  for  the  manufacture  of  its  product.  It 
was  impossible  to  provide  adequate  overhead  appliances  for 
handling  the  work,   and   in   consequence   this   shop,   although 


well  located  in  many  respects,  cannot  compete  advantageously 
with  other  shops  having  modern  equipment,  so  that  it  has 
become  necessary  to  put  up  a  new  structure  having  cranes 
and  handling  appliances.  It  is,  of  course,  needless  to  say  that 
the  new  shop  will  be  constructed  with  an  eye  toward  possible 
extension  which  can  be  added  in  harmony  with  the  original 
plan. 

The  saw-tooth  roof  shop  is  admirable  in  this  respect,  it 
being  possible  to  add  to  it  indefinitely  in  harmony  with  the- 
original  unit,  and  still  have  a  shop  that  is  well  lighted  in  all 
parts.  A  monitor  roof  shop  with  saw-tooth  roof  wings  can  be- 
exteuded  indefinitely,  also,  and  the  combination  is  well  adapted 
to  both  heavy  and  light  constructions.  The  monitor  roof 
shelters  the  heavy  traveling  crane  and  heavy  erection,  while- 
the  saw-tooth  wings  shelter  the  machines  and  small  erection 
floors,  these  latter  being  provided,  desirably,  with  light  hand 
traveling  cranes. 

*     *     * 

FOREIGN  MACHINE  TOOL  COMPETITION. 

With  apparent  good  reason,  many  of  our  American  machine 
tool  builders  have  felt  that  foreign  trade  was  largely  a. 
matter  of  the  past.  Europe  has  an  army  of  educated  engi- 
neers— men  who  rank  higher  in  technical  attainments  and 
training  than  the  same  class  here.  They  have  highly  devel- 
oped powers  of  analysis  and  are  quiclv  to  grasp  the  funda- 
mentals of  a  given  proposition.  They  excel  in  the  metal- 
lurgical arts  and  are  most  thorough  in  general  application. 
Europe's  manufacturers  are  long-established,  and  the  inherited 
skill  of  many  generations  of  workmen  is  at  command  for 
moderate  wages.  With  all  these  resources  available  in  a  coun- 
try where  trade  is  keenly  sought,  it  would  seem  that  the 
machine  tool  business  must  go  back  into  the  hands  of  the 
native  builders. 

There  is  another  theory,  however,  that  gives  us  a  crumb  of 
comfort,  and  it  is  one  that  is  quite  important  to  consider.  It 
means  much  to  all  American  manufactures,  for,  if  sound,  it 
may  result  in  giving  us  the  markets  of  the  world.  Whether 
it  was  developed  by  a  high  tariff  man  we  know  not,  but  it  does- 
have  a  measure  of  plausibility. 

The  theory  is  that  the  machine  tool  builders  of  England 
and  Germany  cannot  develop  into  strong  competitors  of  the 
United  States  for  the  simple  reason  that  they  have  a  restricted 
market.  The  rampant  militarism  in  Europe  and  the  trade 
jealousies  fostered  thereby,  discourage  Germans  from  buying. 
English  tools,  and  vice  versa.  The  same  holds  good  with  the 
other  European  countries  all  along  the  line.  The  colonial 
trade  of  none  of  these  countries  will  call  for  a  large  number 
of  machine  tools  for  years  to  come.  Without  a  large  market 
the  machine  tool  builder  cannot  specialize,  and  if  he  cannot 
do  this  he  cannot  compete  with  us.  The  majority  of  the  for- 
eign machine  tool  builders  are  "engineers" — that  is,  they  build' 
anything  under  the  sun  that  will  make  a  penny  of  profit.  If 
this  condition  must  continue  because  of  the  reason  we  have 
given,  we  have  a  hold  on  foreign  business  that  cannot  be 
shaken  off  until  military  domination  is  done  away  with. 

However,  the  influence  of  militarism  and  political  prejudice- 
is  waning,  and  we  are  inclined  to  take  the  view  of  Winston 
Churchill,  who  started  in  life  as  a  Tory,  but  who  is  now  the- 
leader  of  the  younger  democratic  group  in  the  Liberal  party 
of  England.  He  believes  that  economic  and  not  political 
policies  will  dominate  in  the  future.  "The  world  has  become 
acutely  conscious  of  the  fact  that  political  freedom,  however 
precious,  is  utterly  incomplete  without  a  measure,  at  least, 
of  social  economic  independence.  All  over  the  world  the  lines 
of  cleavage  are  ceasing  to  be  purely  political,  and  are  becom- 
ing social  and  economic."  In  trade  intercourse,  political 
prejudices  will  be  cast  aside,  more  and  more,  and  the  pro- 
gressive German  manufacturer  will  have  no  more  hesitation 
in  buying  machines  from  English  or  French  makers,  which 
will  be  money-makers  for  him,  than  from  his  own  countrymen. 
Political  prejudice  is  fostered  by  ignorance,  and  the  spread 
of  intelligence  by  the  telegraph,  telephone,  the  daily  news- 
paper, the  trade  journal  and  the  commercial  traveler  is  doing 
much  to  prevent  war,  the  bitter  feelings  engendered  by  war, 
and  the  political  prejudices  that  hinder  international  trade. 
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SPECIALIZATION. 

Tlie  It'iiili'iu'v  lowanl  specliillzalion  In  pniclloally  all  bninclies 
of  manufacturing  develops  some  curious  anomalies,  or  per- 
haps we  should  siiy  some  apparently  curious  anomalies.  Those, 
111  most  cases,  are  largely  imaginary  because  of  the  feeling 
still  remaining  with  most  of  us  that  a  machine  manufac- 
tiiior  constructs  his  product  from  the  raw  materials,  that  Is, 
from  the  metals  as  they  are  received  from  the  rolling  mill, 
(he  blast  furnace  and  the  smelter.  There  Is  no  good  reason 
for  such  opinion,  in  the  first  place.  Evm  if  there  were,  a 
sound  definition  of  "raw  material"  being  impossible,  it  becomes 
very  difficult  to  say  what  work  a  so-called  builder  should  actu- 
ally perform  to  have  jn-oper  credit  for  actually  manufacturing 
liis  product. 

Take,  for  example,  tlie  manufacture  of  sewing  machines.  It 
Is  the  most  highly  organized  business  in  existence,  yet  we 
understand  that  very  few  sewing  machine  manufacturers  make 
llieir  own  boI)bins,  practically  all  the  bobbins  used  in  the 
United  States  being  made  by  one  Chicago  concern.  Needles 
and  shuttles  are  made  by  specialists  cheaper,  it  is  claimed, 
than  they  can  be  produced  by  large  manufacturers,  because 
of  the  ability  of  an  individual  to  concentrate  his  powers  of 
organization  and  inventiveness  upon  a  single  subject  without 
interference.  In  large  manufacturing  plants  it  has  been  found 
that  the  development  of  special  machinery  is  not  desirable,  and 
many  of  our  best-known  concerns  contract  with  the  small  con- 
cerns for  the  invention  and  development  of  certain  special 
machinery.  They  have  found  it  more  satisfactory  both  In  the 
efficiency  of  the  machines  produced  and  the  cost.  This  fact 
betrays  a  weakness  in  the  organization  of  large  concerns 
which  perhaps  means  that  the  small  concern  will  always  enjoy 
certain  advantages  over  powerful  corporations. 

*     *     * 
WAGES  AND  THE  TARIFF. 

It  has  been  often  pointed  out,  although  not  quite  as  often, 
perhaps,  as  it  should  have  been,  that  while  wages  in  Amer- 
ica are  absolutely  higher  than  in  Europe,  they  are  relatively 
lower  in  this  country,  if  the  amount  of  product  turned  out 
per  capita  is  taken  as  the  basis  of  comparison.  In  itself  this 
may  be  considered  as  of  small  consequence;  but  it  is  highly 
significant  and  of  interest  to  note  in  connection  with  the 
claims  made  by  the  defenders  of  our  protective  tariff,  that  it 
would  be  difficult,  if  not  impossible,  for  our  manufacturers  to 
compete  with  European  labor  If  this  were  a  free  market, 
because  the  wages  paid  to  American  labor  are  higher  than 
those  paid  in  Europe.  This  argument  is  fallacious,  because 
for  the  same  amount  of  product  there  is  less  paid  in  wages 
in  the  United  States  than  in  Europe.  Mr.  Clark,  in  the  Engi- 
neering Magazine,  issue  of  May,  1904,  pointed  out  that  while 
21.4  per  cent  of  the  value  of  the  product  went  to  pay  labor  and 
the  cost  of  power  in  the  principal  industrial  countries  in 
Europe,  only  17.4  per  cent  of  the  value  of  the  product  was 
used  for  these  purposes  in  the  United  States.  Power,  he  says, 
can  be  considered  as  being  of  the  same  cost  oij  both  conti- 
nents; consequently,  the  wages,  in  proportion  to  the  product 
turned  out,  are  lower  in  the  United  States. 

Another  indication  of  the  truth  of  this  statement  is  given 
by  the  returns  on  the  coal  trade  given  out  by  the  British 
Board  of  Trade.  It  is  shown  that  the  output  per  person  em- 
ployed in  the  coal  mining  industry  of  the  United  States,  is 
560  tons,  while  in  the  United  Kingdom,  the  output  per  person 
employed  is  only  280  tons;  in  Germany,  the  output  is  242 
tons;  in  France,  202  tons,  and  in  Belgium,  159  tons.  Now, 
even  if  the  wages  of  coal  minors  in  the  United  States  were 
double  the  wages  paid  in  Europe,  it  would  follow  that  the 
wages  as  compared  with  the  output,  would  be  the  same  in 
the  United  States  and  in  England;  that  for  Germany  the 
wages  would  be  relatively  much  higher  than  in  the  United 
States;  and  in  Belgium,  in  fact,  1.75  times  as  high.  Of 
course,  It  is  admitted  that  the  coal  mining  industry  presents 
a  case  where  the  difference  is  greater  than  in  many  other 
industries,  but  the  general  tendency  is  the  same  in  all  trades. 

The  American  ability  of  systematizing  and  of  cutting  out 
useless  expense,  and  the  existence  of  a  more  contented  and 
intelligent  class  of  workers,  has  made  it  possible  to  produce 


more  pur  persou  uinploycd;  but  it  tiliould  be  distinctly  under- 
stood that  the  wages  in  proportion  to  the  product  are  lower, 
and  that,  therefore,  there  can  be  no  reasonable  fear  what- 
ever, that,  even  with  a  reduction  in  the  tariff,  the  lower  per 
capita  wages  of  Europe  would  lie  able  to  force  an  unprofitable 
competition  on  American  manufacturers. 

*  *  • 
MATHEMATICS  AND  PRACTICAL  EXPERIENCE. 
An  Eastern  macliine  tool  builder,  who  is  a  broad-minded 
and  competent  mechanical  engineer  as  well,  (by  no  means  an 
unusual  combination)  remarked  the  other  day  that  It  was 
the  regret  of  ills  life  that  lie  had  graduated  as  a  young  man 
from  the  technical  school  wliich  was  his  alma  mater,  instead 
of  from  anotlier  whose  name  he  gave,  and  concerning  whoso 
work  he  was  well  informed  and  enthusiastic.  In  the  school 
he  attended,  the  first  importance  was,  and  still  is,  given  to 
mathematical  analysis,  the  faculty  believing  that  a  thorough 
knowledge  of  this  is  the  prime  requirement  for  a  successful 
engineering  career.  As  an  instance  of  the  kind  of  instruc- 
tion given,  he  mentioned  the  fact  that  his  text-book  on  the 
steam  engine  was  written  by  a  chaplain  to  Queen  Victoria, 
an  estimable  clergyman  of  great  mathematical  ability,  who 
had  analyzed  the  steam  engine  problem  mathematically,  and 
been  rewarded  for  his  labors  by  the  honorary  appointment 
mentioned.  He  covered  the  ground  of  steam  engine  design 
quite  thoroughly  for  the  time  in  which  he  lived,  producing 
what  is,  perhaps,  the  most  formidable  array  of  formulas  on 
the  subject  that  has  ever  been  assembled.  These  formulas 
include  an  appropriate  supply  of  constants,  whose  values 
are  not  given,  as  those  values  can  be  derived  only  from 
experiment  and  practical  experience.  The  necessity  for  saying 
anything  about  the  values  of  these  constants  apparently  did 
not  enter  into  the  head  of  the  reverend  engineer,  as  he  prob- 
ably believed  that  the  task  of  instructing  students  was  com- 
pleted when  the  analysis  and  its  resulting  formulas  had  been 
followed  and  understood. 

In  contrast  with  this  pedagogical  idea,  the  second  school 
which  our  acquaintance  mentioned  so  appreciatively,  lays  spe- 
cial stress  on  the  necessity  for  bringing  analysis  and  practice 
into  intimate  relation  with  each  other.  A  large  share  of  its 
laboratory  work  consists  in  the  commercial  testing  of  various 
apparatus  within  its  field.  Its  professors  are  largely  engaged 
in  consulting  work,  and  its  president  is  the  head  of  a  famous 
firm  of  engineers,  and  only  gives  half  of  his  time  to  the 
school.  Under  such  conditions  as  these,  the  student  learns 
that  mathematical  analysis  is  of  the  greatest  importance,  but 
that  its  importance  is  the  importance  of  a  tool,  useful  in 
applying  results  of  past  experience  and  experiment  to  future 
design,  and  in  suggesting  methods  and  lines  of  experimental 
research  into  new  fields  of  practice.  From  a  standpoint  like 
this,  it  will  be  seen  that  the  chaplain-engineer's  neglected 
constants  assume  an  importance  which  he  did  not  realize,  and 
his  fine'  spun  analysis  is  left  hanging  in  mid-air,  as  it  were, 
without  any  point  of  contact  with  the  solid  ground  of  prac- 
tical worlv. 

It  was  probably  due,  in  part  at  least,  to  such  an  implicit 
reliance  on  analysis  as  would  be  fostered  by.  prolonged  study 
of  the  chaplain's  text-book,  that  the  engineers  responsible  for 
the  design  of  the  Quebec  bridge  disregarded  the  repeated  asser- 
tions of  the  untrained  "practical"  men  in  charge  of  the  erec- 
tion, that  the  great  bridge  was  unsafe.  So  confident  were 
they  in  their  knowledge  of  mechanics  and  mathematics,  that 
they  failed  to  realize  that  the  signals  of  distress  displayed 
in  the  structure  had  an  importance  far  overshadowing  the 
results  of  their  theoretical  conclusions.  The  Engineering 
News  has  rightly  remarked  that  perhaps  the  most  profound 
lesson  to  be  drawn  from  the  Quebec  disaster  Is  the  lesson  of 
humility  for  the  technically  trained  engineer.  Not  humility 
in  the  sense  that  he  should  think  less  of  his  technical  train- 
ing, but  that  he  should  think  more  of  the  importance  of  the 
practical  behavior  of  the  materials,  structures  and  mechanisms 
with  which  he  has  to  deal. 

•     *     « 

The  man  in  charge  who  is  missed  when  temporarily  absent 
is  a  had  organizer.— Z).  T.  Taylor. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


In  the  May  issue  of  Machinery  we  stated  that  helium  had 
been  solidified  by  a  Dutch  scientist,  Professor  Onnes.  It 
seems,  however,  that  Prof.  Onnes  had  made  a  mistake  in 
stating  that  he  had  succeeded  in  solidifying  helium.  He  has 
now  given  out  a  statement  to  the  effect  that  his  helium  con- 
tained a  slight  amount  of  hydrogen,  and  that  this  accounted 
for  the  solidification. 


The  Schllck  gyroscope  for  preventing  the  rolling  of  ships 
at  sea  has  been  applied  to  a  small  steamer  Silvania  of  the 
Hamburg-American  line.  The  displacement  of  this  vessel  is 
900  tons.  The  fly-wheel  of  the  gyroscope  is  6.5  inches  in 
diameter,  and  will  run  at  a  rate  of  1,800  revolutions  per 
minute.  The  results  will  be  watched  with  considerable  in- 
terest by  marine  engineers  as  well  as  by  mechanical  engineers 
in  general. 


The  tower  of  the  Metropolitan  Life  Insurance  Co.'s  build- 
ing, which  is  now  in  the  process  of  construction  at  Madison 
Square,  New  York  City,  and  which  is  to  be  the  highest  struc- 
ture in  the  world  outside  of  the  Eiffel  tower  in  Paris,  is  to 
have  another  37  feet  added  to  its  original  height,  bringing  the 
extreme  top  693  feet  above  the  sidewalk  level.  The  new 
design  provides  for  an  observation  balcony  662  feet  above  the 
sidewalk,  and  including  two  stories  in  the  basement,  the  total 
number  of  stories  will  now  number  50. 


The  horse-drawn  vehicle  is,  says  the  Hoiseless  Age.  slowly 
but  surely  being  displaced  by  the  motor  car  for  public  trans- 
portation in  all  large  cities.  In  London  there  were  on  Janu- 
ary 1,  1907,  783  motor  omnibuses  and  2,964  horse  omnibuses, 
while  on  January  1,  1908,  the  number  of  motor  omnibuses 
had  risen  to  1,205,  and  the  number  of  horse  omnibuses  had 
decreased  to  2,557.  The  number  of  motor  cabs  had  increased 
during  the  same  period  from  96  to  723,  while  the  number  of 
horse  cabs  had  decreased  from  10,492  to  9,818.  There  are,  at 
the  present  time,  1,700  motor  trucks  in  use  in  London. 


An  English  inventor,  Mr.  Chas.  J.  Grist,  London,  has,  accord- 
ing to  the  Iron  Age,  patented  a  method  of  hardening  steel  or 
steel  alloys.  By  this  process  the  steel  to  be  treated  is  heated 
in  a  vessel  containing  mercury  heated  to  a  temperature  vary- 
ing for  different  steels  from  about  400  to  840  degrees  P.,  and 
then  an  electric  current  is  applied  at  from  200  to  500  volts 
and  25  amperes.  Carbon  steel  twist  drills  treated  in  this 
manner  perform  nearly  double  the  amount  of  work  done  by 
drills  hardened  in  the  ordinary  manner.  Inasmuch  as  mer- 
cury vaporizes  at  675  degrees  F.,  a  temperature  of  840  degrees 
would,  however,   not  be  attainable. 


According  to  the  Berliner  Lokal  Anzeiger,  a  course  in  auto- 
mobile engineering  will  be  instituted  at  the  technical  insti- 
tute at  Berlin.  It  has  been  decided  to  extend  the  instructions 
concerning  automobile  engineering  to  all  its  branches,  and  to 
render  it  practical  by  increasing  the  laboratory  equipment. 
The  cost  of  machines  and  testing  equipment  necessary  is  esti- 
mated at  about  $60,000,  and  many  expensive  machines  will 
be  loaned  by  private  firms  who  will  also  bear  the  expense  of 
a  great  portion  of  the  experimental  equipment.  The  depart- 
ment will  be  conducted  by  a  professor  having  a  staff  of  two 
assistants,  two  mechanics  and  a  chauffeur. 


The  best  record  in  high-speed  drilling  that  we  know  of  is 
that  made  lately  by  Baker  Bros.,  Toledo,  Ohio,  on  a  special 
drill  press,  using  a  Novo  twist  drill  1%  inch  diameter.  Holes 
were  drilled  through  cast  iron  blocks  4%  inches  thick  in 
8  2/5  seconds,  or  at  the  rate  of  about  29  inches  per  minute. 
The  drill  ran  at  450  revolutions  per  minute  with  a  feed  of 
1/15  inch  per  revolution.  A  peculiarity  of  this  rapid  drilling 
is  that  the  drill  is  not  as  hot  when  it  has  passed  through  the 
block  with  a  feed  of  1/15  inch  per  revolution  as  when  it  is 
run  with   a  finer  feed.    Allowing   that   steel   plate  could   be 


drilled  at  only  one-half  this  rate,  it  is  of  interest  to  note  that 
even  then  drilling  would  be  faster  than  punching  7/16-inch 
plate  on  a  punching  machine  running  at  the  rate  of  30  strokes 
per  minute! 


The  highest  efficiency  as  regards  steam  consumption  that 
has  as  yet  been  obtained  in  any  steam  engine,  has,  according 
to  Industritidningen  Norden,  been  attained  in  an  engine  built 
by  the  J.  &  C.  G.  Bolinders  Works,  of  Stockholm,  Sweden. 
This  engine  is  of  1,000  H.P.,  and  at  official  tests  the  steam 
consumption  per  indicated  H.P.  hour  was  only  8.58  pounds. 
Another  remarkable  feat  in  the  design  of  steam  engines  has 
been  attained  with  a  100-horse-power  superheating  portable 
engine  built  by  R.  Wolf,  of  Magdeburg-Buckau,  Germany, 
which  during  a  7  hours  official  trial  showed  a  steam  consump- 
tion of  8.66  pounds  per  horse-power-hour,  and  a  coal  consump- 
tion of  only  1.04  pound  per  horse-power-hour.  The  lowest 
steam  consumption  previously  attained  with  any  steam  engine 
is,  as  far  as  known,  8.89  pounds,  which  was  attained  some 
years  ago  by  an  engine  built  by  a  Belgian  firm. 


In  our  September,  1907,  issue,  engineering  edition,  we  men- 
tioned the  favorable  results  obtained  with  motor-driven  fire  en- 
gines in  Hanover,  Germany.  The  city  of  Berlin  also,  about  two 
years  ago,  appropriated  |12,000  for  the  purpose  of  carrying 
on  experiments  to  determine  the  most  suitable  motive  power 
for  fire-flghting  apparatus  in  that  city,  and  the  results  obtained 
from  these  experiments  indicate  that  a  great  saving  can  be 
accomplished  by  the  use  of  steam  and  electric  automobile  fire 
engines.  Gasoline  engines  are  not  recommended  on  account 
of  not  being  considered  absolutely  reliable,  and  also  because 
the  danger  of  gasoline  was  considered  objectionable.  In  conse- 
quence of  the  favorable  results  obtained,  the  Berlin  city  council 
has  made  an  appropriation  of  $32,000  for  the  acquisition  of  a 
complete  motor  fire  engine  outfit,  consisting  of  a  chemical 
extinguisher,  a  tender,  a  hook  and  ladder,  and  a  steam  fire 
engine. 


A  circular  from  the  United  States  Department  of  Agricul- 
ture calls  attention  to  the  significant  signs  of  the  awakening 
of  the  American  people  to  the  dangerous  destruction  of  the 
forest  wealth,  and  the  necessity  of  a  wise  use  of  what  remains 
of  it.  The  question  of  the  limitation  of  our  supply  of  woods 
is  one  that  is  of  great  importance  to  all  industries,  inasmuch 
as  this  material  is  used  in  a  greater  or  less  degree  in  all  our 
industrial  activities.  The  circular  calls  attention  to  the  fact 
that  information  on  the  subject  of  preserving  timber  from 
decay  will  be  furnished  to  all  who  make  request  of  the  For- 
ester Service  of  the  Department  of  Agriculture,  Washington. 
The  fact  is  pointed  out  that  it  is  not  only  possible  to  utilize 
the  forests  without  waste,  but  also  to  prolong  the  service 
of  the  wood  used  so  as  to  thereby  decrease  the  consumption. 
The  life  of  the  wood  can  be  considerably  lengthened  by  the  use 
of  certain  preserving  methods  which  the  department  has  been 
investigating. 


The  saw-tooth  roof  shop  is  a  very  satisfactory  construction 
for  the  small  manufacturer  who  must  "pay  as  he  goes."  It  is 
so  readily  enlarged  in  harmony  with  the  original  lay-out  and 
so  cheap  in  first  cost  that  it  is  likely  to  become  a  very  com- 
mon type  of  machine  shop  architecture.  The  feature  of  uni- 
form lighting,  there  being  no  glare  or  dark  shadows  any- 
where, is  in  itself  enough  to  commend  it  above  most  other 
types.  Of  course,  where  land  is  very  costly  the  saw-tooth  roof 
shop  must  give  place  to  the  factory  type,  having  several  floors 
superimposed.  A  fault  of  fhe  saw-tooth  roof  is  the  difficulty 
of  making  the  gutters  proof  against  leaking.  Hard  rain- 
storms, especially  when  driving  from  the  north,  have  caused 
much  trouble  with  certain  concerns,  especially  if  the  north 
paw-tooth  windows  were  glazed  with  small  panes  set  in  the 
sash  with  ordinary  putty.  The  remedy  is  to  use  large  panes 
of  ribbed  glass  without  sash,  the  glass  being  set  in  the  frame- 
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work  of  tlu>  shop,  lluis  uvoiUiiiK  joiiils  otlior  lUan  bi'twi'cn  tlio 
glass  and  the  wood.  The  Kearney  &  Treoker  shop  In  Mil- 
waukee Is  built  on  this  plan,  the  glass  being  placed  in  llie 
iipcnlngs  wltlioiit  sash  and  set  with  good  while  lead  putly. 


INUIUATOK  FOB  ASCERTAIN IMU  HARDENING 
TEMPERATURE. 

An  indleator  for  ascertaining  the  teniperalnre  of  stool  to  be 
hardened  has,  according  to  I'agc's  Wcdcly,  recently  come  into 
use  in  Great  Britain.  This  insirunient  depends  on  the  fact 
that  at  tlie  reealeseenee  temperature  at  wliieli  carbon  steel 
sliouid  he  hardened,  it  becomes  nonmagnetic.  Willi  the  aid  of 
this  indicator  any  kind  of  carl)on  steel,  but  not  high  speed 
or  alloy  steels,  may  be  hardened  at  much  lower  temperatures 
Ihan  is  commonly  done  when  the  (emperature  is  gaged  by  the 
eye  alone.  The  gage  consists  of  a  permanent  magnet  held  in 
the  hand,  the  poles  of  the  magnet  being  prolonged  by  rods  of 
special  metal  wliich  remains  magnetic  at  temperatures  higher 
than  the  liardening  temperature  of  carbon  steel.  If  the  pieces 
of  work  to  lie  hardened  are  small,  they  are  held  by  the  magnet 
itself  in  the  flame  for  heating  the  work.  They  will  be  attracted 
and  held  by  the  gage  until  they  reach  the  hardening  tempera- 
ture, and  at  that  time  they  are  promptly  quenched.  This  gage 
is  said  to  be  very  accurate,  so  accurate  in  fact,  that  unlegs  the 
steel  Is  Instantly  transferred  to  the  quenching  bath  when 
heated  to  the  point  where  It  loses  its  magnetic  qualities,  the 
loss  of  heat  during  the  interval  will  prevent  the  piece  of  work 
from  being  fully  hardened.  It  is  also  stated  that  it  would 
not  be  difflcult,  when  using  this  gage,  to  harden  even  the 
most  intricate  shapes  in  ordinary  brine.  The  combined  hard- 
ness and  toughness  secured  by  hardening  in  this  manner 
is  such  that  many  cutting  tools — in  particular  milling  cutters 
— may  advantageously  be  used  without  subsequent  tempering. 
These  gages  are  manufactured  by  Messrs.  Taylor,  Taylor  & 
Hobson,  Leicester,  England,  and  they  have  used  them  in 
their  tool-room  for  about  two  years,  and  have  established  a 
remarliable  record.  In  all  of  the  miscellaneous  jobs  that  have 
been  completed  in  the  tool-room,  not  a  piece  has  been  spoiled 
by  poor  hardening,  or  by  the  very  common  troubles  of  warp- 
ing and  cracking. 


MANUFACTURE  OF  SAND-LIME  BRICK. 

Many  travelers  on  the  New  York  Central  lines  between 
Buffalo  and  Chicago  have  noticed  the  immense  sand-hills  in 
northern  Indiana,  especially  near  Michigan  City.  These  great 
moving  masses,  resembling  the  waves  of  the  sea  and  typical 
of  the  great  elementary  force  of  nature,  are  almost  irresistible 
in  their  destructive  power.  The  engineering  powers  of  man 
can  not  cope  with  the  march  of  the  drifting  sand  except  as 
they  are  directed  toward  the  growing  vegetation.  The  birth 
of  the  desert  can  be  directly  attributed  to  the  destruction  of 
forests  on  a  sandy  tract,  and  one  shudders  to  think  of  what 
the  fate  of  large  areas  of  the  United  States  will  be  if  the 
destruction  of  forests  now  going  on  is  not  checked.  But  this 
is  not  what  we  started  to  say.  The  moving  sand  has  been 
made  useful  In  the  manufacture  of  brick,  and  brick-yards  are 
so  located  in  certain  favored  localities  that  the  sand  is  blown 
up  to  them  as  fast  as  it  is  wanted.  The  transportation  of 
this  part  of  the  raw  material  to  the  yvorks  is  done  Ijy  the 
wind  without  cost  or  effort  on  the  part  of  the  brick  maker! 

The  manufacture  of  sandstone  brick  or  lime  brick  Is  a  Ger- 
man industry  that  has  reached  great  commercial  importance 
in  Europe  and  is  one  that  is  rapidly  growing  in  this  country, 
there  being  two  hundred  plants  that  have  sprung  up  in  the 
past  five  years.  A  few  words  on  the  process  may  be  of  inter- 
est in  this  connection.  The  sand  is  ground  in  tube  mills  and 
is  mixed  with  crushed  lime.  This  mixture  is  moistened, 
I)ressed  into  bricks,  and  dried  In  large  steam  cylinder  driers 
of  125  to  IGO  pounds  per  square  inch,  the  temperature  being 
that  of  saturated  steam  at  those  pressures,  of  course.  The 
process  is  essentially  the  same  as  the  natural  process  of  form- 
ing sandstone,  except  that  the  time  required  is  only  a  day  or 
so  against  thousands  of  years  by  nature's  method.  The  sand- 
lime  bricks  are  made  in  a  variety  of  colors,  and  being  very 
strong  and  uniform  in  structure  are  regarded  as  a  most  desir- 
able l)ull(ling  material. 


NEW  DEPARTURE  IN  THE  DESIGN  OF  HYDRAULIC 
PRESS  CYLINDERS. 

Teknink  Tidskvift,  April  11,  11)08. 
A  Uussian  engineer,  V.  Tatarinov,  has  designed  an  entirely 
new  and  Interesting  type  of  hydraulic  press,  as  sliown  In  the 
accompanying  line  engraving,  Ii'lg.  ].  A  detailed  sec'tion  of 
part  of  the  eonslriictlon  is  shown  in  Fig.  2.  Tiie  fundamental 
principle  on  which  the  new  press  is  designed  depends  on  the 
fact  that  when  the  diameter  of  the  cylinder  Is  increased,  the 
cross-sectional  area  Increases  as  the  square  of  the  diameter, 
while  the  area  of  (he  cylindrical  walls  only  increases  in  the 
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FIgr.  1.    General  Appearance  of  Hydraulic  Press  of  Novel  Design. 

same  proportion  as  the  diameter.  Thus,  for  instance,  if  the 
diameter  is  denoted  2  r.  and  the  height  of  the  cylinder  is  sup- 
posed to  be  the  unit  of  length,  and  the  pressure  assumed  to  be 
the  unit  of  pressure,  then  the  cross-sectional  area  A  of  the 
cylinder  equals  vr'  and  the  area  of  the  cylinder  walls  Y 
equals  2  tt  r.  Tabulating  the  results  for  a  few  numerical  val- 
ues will  best  show  the  variation  between  the  increase  of  the 
cross-section  area  and  the  area  of  the  cylinder  walls  for 
increasing  diameters. 

r  iirr  =  y  Trr-'  =  A 

10  63  314 

50  314  7,854 

100  628  31,416 

This  table  indicates  plainly  that  if  the  diameter  is  made 
large  enough,  high  total  pressure  can  be  attained,  although 
the  unit  pressure  on  the  cylindrical  walls  will  be  compara- 
tively low,  so  that  it  is  possible  to  use  fairly  thin  walls  tor 
the  hydraulic  cylinders.  When  the  ordinary  hydraulic  cylin- 
der, however,  is  made  of  large  diameter,  the  difficulty  of  niak- 
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Pig.  2.    Detail  showing  the  Design  of  Elastic  Walls  in  the 
Hydraulic  Cylinder. 

ing  the  pistons  becomes  very  great,  and  it  is  pi'aciically  impos- 
sible to  make  pistons  that  will  work  well,  witli  diameters  of 
so  large  a  size  as  would  bo  required  to  atta,in  very  high  total 
pressures  on  the  pistons  without  getting  any  considerable 
unit  pressure  on  the  cylindrical  walls. 

The  next  step  in  the  mind  of  the  inventor  was  therefore  to 
find  a  cylinder  that  was  so  designed  that  il  could  work  with- 
out pistons,  the  cylinder  itself  giving  the  required  motions. 
To  accorniillsh  this  the  walls  of  the  cylinder  had  to  be  made 
elastic  in  a  longitudinal  direction.  The  design  of  cylinders 
nillng  these  requirements  at  first  seems  to  be  a  more  or  less 
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difficult  task,  but  the  accompanying  line  engravings  plainly 
indicate  how  the  problem  has  been  solved.  The  cylinder,  in 
fact,  consists  of  a  large  number  of  shorter  cylinders,  the  cylin- 
drical walls  of  qach  one  of  these  simply  consisting  of  plates 
of  metal,  joined  together,  as  shown  in  Fig.  2.  This  construc- 
tion permits  the  lengthening  and  shortening  of  the  cylinder 
In  a  longitudinal  direction.  It  is  also  evident  from  Fig.  1 
that  a  comparatively  small  unit  pressure  in  the  cylinder  will 
effect  a  very  high  total  pressure  at  the  point  of  action  of  the 
press,  due  to  the  large  diameter  of  the  cylinder  on  whicli  the 
pressure  acts. 

In  Fig.  1  the  guides  or  supports,  which  hold  the  flexible  cyl- 
inder in  alignment,  pass  directly  through  the  cylinder,  be- 
cause this  permits  of  a  less  heavy  construction.  In  a  hy- 
draulic press  designed  as  described,  it  is  evident  that  the  cir-, 
cular  form  of  cylinder  is  not  as  imperative  as  in  the  case 
of  ordinary  hydraulic  presses,  and  therefore  the  section  of  the 
cylinder  may  be  either  circular  or  square. 

While  the  present  design  is  rather  ingenious  and  consti- 
tutes an  entirely  new  departure  in  hydraulic  cylinder  design, 
it  seems  that  the  new  construction  is  not  of  very  great  impor- 
tance, and  the  making  of  hydraulic  cylinders  of  this  type 
would  be  most  likely  fully  as  expensive,  if  not  more  so,  than 
the  making  of  ordinary  hydraulic  cylinders  and  pistons.  Be- 
sides, the  press  would  work  rather  slowlj',  owing  to  the  fact 
that  only  low  pressures  would  be  used  and  a  large  volume 
would  have  to  be  filled  with  the  fluid  before  action  would 
take  place. 


FRENCH  SELF-TIGHTENING  AND  QUICK-RELEASING 
DRILL  CHUCK. 

La  Madiine  Moderne.  February,  1908. 
We  show  in  Fig.  2  a  section,  and  in  Fig.  1  details,  of 
an  ingenious  automatic  chuck  for  drills,  invented  by  M. 
Heynan.  This  chuck  permits  the  insertion  and  removal  of 
straight  shanked  drills  without  stopping  the  machine,  and 
without  the  use  of  a  key  or  wrench  of  any  kind.  Referring 
to  the  assembled  view  and  the  details,  the  gripping  surfaces 
are  a  series  of  rollers,  A.  These  rollers  are  each  composed 
of  three  disks,  formed  integrally  with   the  spindles  of  which 
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Fig.  1.    Details  of  the  Chuck  shown  in  Fig.  2. 


Ihey  are  a  part.  They  are  arranged  in  the  body  D  of  the 
chuck,  bearing  on  the  outside  on  the  inner  surfaces  of  cams 
('.  wliile  their  inner  edges  are  in  position  to  grip  the  work. 
There  are  nine  cams  in  all,  one  in  position  to  engage  each  of 
the  three  rolls  of  each  of  the  three  spindles.  These  cams  C 
are  keyed  to  a  sleeve  D,  which  is  in  turn  screwed  and  dow- 
eled to  a  collar  B  on  the  shank  G  of  the  chuck.  By  means  of 
the  shoulders  shown,  parts  D  and  B  may  be  revolved  freely 
on  G.  Screws  J  in  B,  and  H  in  G.  however,  limit  this  move- 
ment. A  coiled  spring  F.  in  the  recess  shown,  tends  to  revolve 
I)  in  a  cloclc-wise  direction.  The  nine  cams  C  (see  the  upper 
right-hand  view  in  Fig.  1)  are  keyed  to  J9,  so  the  spring  tends 
by  the  action  of  the  cam  surfaces,  to  force  rolls  A  inward. 
Cams  G  and  rolls  A  are  simply  slipped  into  place  from  the 
bottom  of  the  chuck,  and  are  retained  by  cap  K,  which  screws 
over  the  nose  of  sleeve  D. 


The  operation  of  the  chuck  will  at  once  be  evident.  As  it 
is  revolving  in  the  direction  required  for  right-hand  drills, 
sleeve  D  is  grasped  by  the  hand,  thus  stopping  its  rotation 
until  screws  J  and  H  have  been  brought  up  against  each 
other.  When  this  happens,  the  parts  are  in  the  position  shown 
in  the  section  on  line  X  X.  Cen- 
trifugal  force  throws  the  rolls 
A  outward,  leaving  the  full  di- 
ameter of  the  chuck  for  the 
insertion  of  the  drill.  Drill  L 
is  then  inserted  and  sleeve  D 
released.  Spring  F  revolves  it 
in  a  clockwise  direction,  forc- 
ing rolls  A  into  contact  with  the 
drill,  thus  holding  it  tightly. 
If  the  drill  should  slip  under 
the  pressure  of  the  work,  it  will 
only  cause  rolls  A  to  revolve, 
turning  cam  C  further  in  the 
direction  in  which  it  Is  urged 
by  the  spring,  thus  holding  the 
drill  all  the  more  tightly.  Since, 
however,  only  a  very  slight 
turning  moment  is  required  to  hold  the  drill  firmly,  it  is 
easily  released,  even  when  the  chuck  is  revolving,  by  simply 
grasping  the  sleeve  as  before,  until  the  rolls  have  been  loos- 
ened and  screws  H  and  J  have  been  brought  up  against  each 
other  so  that  the  parts  are  expanded  to  their  fullest  extent. 


Much  incry,\.  T, 


Fig.  2.  A  Chuck  \phich  auto- 
maticaUy  grips  the  Drill  and  au- 
tomatically tightens  if  Slippage 
occurs. 


ECONOMY  OF  HIGH  SPEED  PLANERS. 
Times  Engineering  Supplement,    March  18,   1908. 

The  first  makers  of  planers  contented  themselves  with  giv- 
ing the  idle  stroke  a  speed  double  that  of  the  cutting 
stroke,  so  that,  instead  of  50  per  cent  of  the  time  being 
expended  in  the  idle  stroke,  as  would  have  been  the  case 
were  it  speeded  at  the  same  rate  as  the  cutting  stroke,  only 
33  per  cent  of  the  time  was  so  expended.  In  these  early 
planers  no  serious  amount  of  energy  was  dissipated  at  the 
time  of  reversing,  because  the  rate  at  which  the  planing  was 
done  rarely  exceeded  20  feet  per  minute  for  cutting  and  40 
feet  per  minute  for  returning.  High  speed  steels,  however, 
have  rendered  it  practicable  to  cut  at  a  speed  of  60  feet  per 
minute,  and  even  if  the  old  ratio  of  return  to  cutting  speed 
were  not  exceeded,  the  idle  stroke  would  be  at  the  rate  of  120 
feet  per  minute. 

The  energy  of  a  moving  mass,  however,  increases  as  the 
square  of  its  velocity,  so  tfiat  whatever  dissipation  of  power 
there  was  in  the  old-time  planer,  having  a  cutting  speed  of 
20  feet,  the  amount  dissipated  at  a  speed  of  60  feet  per  minute 
will  not  be  three  times  as  much,  but  nine  times.  It  is  this 
circumstance  that  has  made  the  planer  a  more  difficult  sub- 
ject than  the  lathe  to  properly  adapt  to  high  speed  steels. 
If  the  lathe  is  speeded  up  threefold,  it  takes  three  times  as 
much  power  to  drive  it,  and  it  turns  out  three  times  as  much 
worlv,  but  the  power  consumed  per  unit  of  work  remains 
the  same  as  before.  The  planer,  however,  speeded  up  in  the 
same  ratio,  dissipates  energj'  at  each  reversal  nine  times  as 
great  as  before,  and  becomes  consequently  seriously  extrava- 
gant with  power.  It  is  interesting  to  note  what  this  waste 
amounts  to.  It  depends,  of  course,  upon  the  number  of  re- 
versals made  per  minute,  and  the  masses  wliich  have  to  be 
reversed.  A  medium-sized  planer,  with  table  and  work  weigh- 
ing 10  tons,  consumes  each  time  the  table  is  stopped  or  started 
at  the  60  feet  per  minute  cutting  speed,  power  equal  to  0.3 
foot-ton,  and  each  time  the  table  is  stopped  or  started  at 
120  feet  return  speed,  power  equal  to  1.2  foot-ton.  This, 
however,  does  not  include  all  the  energy  lost,  if  the  table  is 
driven  by  gearing  revolving  at  high  speed,  which  also  has  to 
be  reversed.  While  these  parts  may  be  comparatively  light, 
many  of  them  run  at  a  far  higher  speed,  and  as  the  energy 
is  proportional  to  the  square  of  the  velocity,  the  power  con- 
sumed in  stopping,  starting  and  reversing  these  parts  is  often 
twice  as  much  as  that  required  for  reversing  the  table  itself. 
If  this  loss  is  reduced  by  the  slipping  of  belts  or  friction 
clutches,  it  is  reduced  at  the  expense  of  time,  but  if  the  belts 
are  sufficiently  powerful  and  driven  by  an  electric  motor,  the 
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violi'iil.  tliiotuiitlon  in  the  doinaiul  uuido  im  (lie  motor  la 
plainly  visible  by  the  use  of  a  suitable  reooriihiK  wattmeter. 

Several  schemes  have  been  proposed  to  save  (his  waste  of 
power.  One  scheme  Is  to  use  riKeneratlve  springs,  which  are 
analogous  In  their  aelion  to  the  recoil  springs  on  a  disap- 
pearing gun  mounting,  and  these  springs  receive  the  energy 
of  the  moving  parls  in  retarding,  and  resloro  whatever 
energy  they  receive  In  aecelerallng  these  parts  in  the  reverse 
direction.  Other  schemes  for  solving  this  problem  have  been 
tlie  use  of  hydraulic  pressure,  which  stores  the  energy  in  the 
accumulator  at  the  end  of  one  stroke,  where  It  l)ecomes  avail- 
able without  loss  of  power  for  imparting  energy  to  the  return 
strolie.  Electricians  have  also  arranged  to  drive  planers  with 
reversing  motors,  on  tlie  theory  that  when  the  currents  are 
reversed  at  tlie  reversal  of  the  table,  the  motor  becomes  a 
dynamo,  and  aids  the  prime  mover  in  mitigation  of  the 
excess  of  demand  upon  it  for  accelerating  the  motor  in  the 
reverse  dirrction.  Neither  of  these  two  last  systems,  how- 
ever, has  been  carried  out  over  as  great  a  range  of  speed  as 
the  system  of  spring  balancing.  There  are  now  a  consider- 
alile  number  of  spring  balanced  machines  at  worlv  in  Great 
Uritain,  which  liave  return  speeds  as  high  as  ISO  feet,  and 
forward  speeds  as  low  as  20  feet,  or  a  ratio  between  the 
forward  and  return  speed  of  9  to  1.  In  such  a  case  the  idle 
time  Is  reduced  to  about  10  per  cent  of  the  total  time,  and, 
if  one  may  assume  that  the  planing  machine  while  cutting 
is  10  per  cent  more  efficient  than  other  machines  on  which 
the  same  class  of  work  can  be  done,  there  could  be  no 
economical  reason  against  its  extended  use. 

It  is  conceded  that  the  straight-line  motion  of  the  planer 
produces  a  truer  surface  than  the  angular  motion  of  revolv- 
ing tools,  and  by  the  use  of  high  speed  planers,  there  seems 
to  be  little  doubt  that  more  stock  can  be  removed  per  unit  of 
power  by  planing  with  strongly  held,  stationary  cutting  tools 
than  with  tools  revolving  on  spindles  with  running  fits. 


HISTORY  OF  CRANE  DESIGN. 

Alton  L.  Smitli,  in  the  Journal  Worcester  Polytechnic 
TnstituU',  January,  1903^. 

The  lifting  and  transporting  of  great  weights  has  from  the 
beginning  of  history  taxed  tire  ingenuity  of  mankind.  The 
achievements  of  the  engineers  of  ancient  Egypt,  in  moving 
and  erecting  the  enormous  masses  of  stone  embodied  in  their 
colossi,  obelisks,  temples  and  pyramids,  for  a  score  of  cen- 
turies, has  provoked  the  admiration  and  wonder  of  travelers. 
While  the  methods  they  employed  for  transport  may  be 
understood  from  the  numerous  extant  tomb  paintings,  the  ap- 
parently more  difficult  operation  of  erection  has  never  been 
explained.  The  fact  that  no  picture  of  such  an  undertaking 
has  been  found  would  seem  to  indicate  that  the  ancient  engi- 
neers did  not  regard  such  feats  as  of  sufficient  importance  for 
record.  Plausible  suggestions  are  that  the  elevation  of  these 
massive  stones  was  effected  either  by  the  use  of  an  inclined 
plane  of  banked  earth,  or  by  means  of  levers  and  some  system 
of  blocking. 

Vitruvius,  writing  just  before  the  beginning  of  the  Chris- 
tian era,  describes  a  lifting  device  used  by  his  contemporaries 
wliich  is  easily  recognized  as  our  sheer-legs  with  a  primitive 
windlass  and  pulley  block  tackle.  He  also  describes  another 
device  similar  to  our  guyed  derrick  but  without  a  boom. 
This  was  for  lifting  very  heavy  weights  and  the  motive  power 
was  supplied  by  men  walking  .inside  a  large  drum  or  tread- 
mill which,  as  it  revolved,  wound  the  rope  on  the  windlass. 
An  antique  relief  preserved  in  the  liateran  Museum  at  Rome 
shows  such  a  macliino  with  an  inclined  guyed  mast.  The 
upper  block  is  allached  to  the  head  of  the  mast  and  the  tread- 
mill Is  filled  with  young  boys.  A  civil  engineer,  writing 
eighty  years  ago,  mentions  this  form  of  motor  as  being  recent- 
ly in  use  and  sjieaks  of  the  terrible  accidents  which  some- 
times occurred  when  control  of  the  load  was  lost.  The  load, 
descending,  would  cause  the  drum  with  its  occupants  to  revolve 
at  fright  fill  sjieed. 

Litlle  is  known  of  the  details  of  lifting  machines  employed 
during  the  middle  ages,  but  from  the  scanty  records  available 
it  appears  lliat  the  builders  of  this  period  made  use  of  a 
variety  of  lifling  jacks,  sheer-legs,  the  derrick   willi   swinging 


boom  and  the  under-braced  swing-crane.  The  multiplication 
of  power  seems  to  have  been  obtained  generally  by  pulley 
blocks  rather  than  by  gear  trains. 

Up  to  the  time  of  the  Introduction  of  the  steam  engine,  the 
principal  uses  of  hoisting  macliinory  were  for  building  con- 
struclion,  mining,  quarrying,  shipbuilding,  dock  and  ware- 
house purposes,  naval  and  military  engineering.  The  moving 
and  mounting  of  heavy  cannon,  particularly,  seems  to  have 
brought  out  a  largo  number  of  lifting  devices. 

The  first  part  of  the  nineteenth  century  teemed  with  indus- 
trial possibilities.  During  this  time  steam  power  had  been 
applied  for  hoisting  purposes  .-iiid  found  to  lie  more  economi- 
cal than  liand  power,  but  not  until  about  1850  does  there 
appear  a  traveling  crane  actuated  by  steam  power.  This  was 
a  typical  overhead  traveler  of  10  tons  capacity  with  a  steam 
engine  and  boiler  on  one  end  of  the  bridge.  The  various 
movements  of  lifting,  traversing  and  traveling  were  accomp- 
lished by  means  of  gearing  and  clutches.  About  this  time  also, 
I'airbairn's  design  of  a  tiibiiiar  revolving  dock-crane  was  ac- 
cepted by  (he  British  Admiralty.  It  proved  so  satisfactory  in 
service  that  it  has  persisted  as  a  type  until  recent  years. 

While  the  engine-driven  traveler  was  satisfactory  for  use 
out-of-doors  and  in  foundries  and  forges,  the  smoke  and  stifling 
fumes  from  the  soft  coal  made  it  unsatisfactory  for  other 
industrial  works.  The  cost  of  labor,  however,  did  not  exert 
sufficient  influence  to  produce  a  better  machine  until  about 
1861  when  Ramsbottom  perfected  his  "flying  rope"  system 
for  shop  cranes  and  applied  it  successfully  to  a  traveling  jib 
crane  at  the  Crewe  (England)  Locomotive  Works.  In  1864 
this  type  of  drive  was  successfully  extended  to  several  25-ton 
overhead  travelers  at  the  same  works  and  eltected  an  impor- 
tant saving. 

From  this  date  forward,  power  cranes  began  to  appear  with 
increasing  frequency  until  twenty-five  years  ago  they  were 
found  in  great  variety  both  as  to  form  and  motive  power. 
Fixed  cranes  were  operated  by  compressed  air,  steam  or 
water  pressure,  while  travelers  were  driven  by  high-  or  low- 
speed  ropes  of  cotton,  hemp  or  wire,  by  square  shafts  or  by 
engines  located  on  the  crane  itself.  Capacities  had  also^  greatly 
increased,  going  as  high  as  30  tons  for  floating  cranes,  50 
tons  for  overhead  travelers,  GO  tons  for  steam  jib-cranes  and 
70  tons  for  steam  dock-cranes.  iVIany  of  these  types  had 
reached  the  general  form  which  they  present  to-day,  changes 
since  then  having  been  largely  due  to  the  substitution  of  steel 
for  the  wood,  cast  iron,  iron  forgings  and  structural  iron 
then  employed.  A  214-ton  wrecking  crane,  described  by  a 
writer  in  1874  as  "very  powerful,"  throws  an  interesting  side 
light  on  the  rolling  stock  of  that  time. 

The  date  of  the  advent  of  the  first  commercial  electric  over- 
head traveler  is  uncertain,  but  the  first  of  which  published 
record  is  found  was  in  operation  in  a  foundry  at  Bourges, 
Prance,  about  1SS3.  It  had  a  capacity  of  20  tons  and  a  span 
of*50  feet,  the  power  being  furnished  by  a  single  motor.  The 
various  movements  on  these  early  single  motor  cranes  were 
obtained  by  means  of  clutches  and  gearing.  At  the  Paris 
Exposition  of  1889  two  10-ton  single-motor  travelers  were  In- 
stalled by  the  management,  chiefly,  it  would  seem,  as  objects 
of  curiosity.  There  was  also  exhibited  at  tliis  time  a  travel- 
ing hoist  of  small  capacity  equipped  with  two  motors,  one  for 
lifting  and  the  other  for  traveling. 

Many  single  motor  travelers  were  brought  out  In  the  next 
two  or  three  years,  but  the  hesitation  with  which  they  were 
accepted  Is  indicated  by  the  fact  that  of  four  150-ton  travelers 
put  in  operation  at  about  this  time  in  England  and  the  United 
States,  one  was  driven  by  an  engine  and  boiler  placed  on  the 
crab  or  trolley,  while  the  other  three  were  square-shaft  driven. 
A  three-motor  electric  traveling  crane  built  at  the  shops  of 
the  Edward  V.  Allis  Co.,  of  Milwaukee,  Wis.,  after  a  design 
by  Mr.  A.  .1.  Shaw,  one  of  their  engineers,  was  probalily  tlie 
first  commercial  machine  of  this  type  Installed  in  America,  if 
not  in  the  world.    This  was  In  1889. 

The  perfecting  of  the  series  motor  and  its  controller  for 
street  railway  service  soon  put  an  end  to  general  demand  for 
(he  single-motor,  square-shaft  and  llylng-rope  systems  of  driv- 
ing. One  mniiufiutmer  of  electric  travelers  states  that  "with- 
in six  months  of  the  completion  of  our  first  successful  crane. 
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inquiries  for  other  styles  of  construction  liad  practically 
ceased."  In  ttie  square-sliaft  system  the  unavoidable  use  of 
tumbler  bearings  and  the  dependence  on  gravity  to  hold  the 
shaft  in  place,  did  not  permit  a  very  high  speed  of  rotation. 
If  the  capacity  of  the  crane  was  large,  then  the  driving  gear 
had  to  be  heavy  and  clumsy  or  else  the  speed  for  the  various 
operations  had  to  be  slow.  This  method  of  driving  has  ap- 
parently become  obsolete. 

In  the  flying-rope  system  the  troubles  and  expense  incident 
to  the  frequent  repair  and  replacing  of  the  rope  prevented  its 
general  adoption  outside  of  Great  Britain  where  conditions 
were  more  favorable  to  its  use.  While  our  conservative 
cousins  buy  the  single-motor  and  flying-rope  travelers  to  some 
e.xtent,  they  have  practically  gone  out  of  use  in  this  counti  y. 
It  is  recalled,  however,  that  there  is  at  least  one  manufacturer 
of  each  type  here  in  the  United  States  to-day. 

For  more  than  ten  years  the  traveler  employing  a  separate 
motor  for  each  movement  has  demonstrated  its  superiority 
over  the  older  types.  The  motor  in  most  common  use  is  the 
enclosed  type  direct-current  series  motor.  The  induction 
motor  has  been  successfully  used  by  German  crane  builders 
for  a  number  of  years,  but  while  its  adoption  has  been  urged 
by  some  American  engineers,  it  has  not  displaced  the  direct- 
current  series  motor  to  any  extent.  The  latter  has  proved 
very  satisfactory  for  crane  service,  and  in  some  new  installa- 
tions where  alternating  current  is  employed  the  expense  of 
rotary  converters  has  been  added  to  avoid  induction  motors 
for  the  cranes.  If  the  altenating-current  series  motor  recent- 
ly introduced  for  railway  service  proves  as  reliable  as  present 
experience  indicates,  it  should  displace  the  induction  motor 
entirely  for  crane  work  and  make  an  alternating  system  just 
as  satisfactory  for  crane  service  as  is  the  direct  current. 

The  maximum  load  capacities  of  power  cranes  have  been 
gradually  increased  until  at  present  the  limits  are  about  as 
follows: 

Tons. 

Dock  Cranes    150 

Floating  Cranes    150 

Foundry  .Tib  Cranes 50 

Locomotive  Cranes    50 

Overhead    Travelers    150 

Wrecking  Cranes   100 

It  is  a  significant  fact  that  most  of  the  very  large  cranes 
produced  at  any  one  period  during  our  industrial  develop- 
ment have  been  made  necessary  by  the  requirements  of  naval 
armament.  Twelve-inch  rifles  weigh  about  58  tons,  while  the 
turn-table  and  gear  for  the  barbette  in  which  they  are  placed 
will  weigh  about  125  tons.  So,  too,  the  machines  used  in  the 
inoduction  of  modern  armor  plate  must  be  served  by  cranes 
which  can  handle  ingots  of  125  tons  or  more.  But  large 
cranes  are  also  needed  to  handle  what  may  be  called  peaceable 
material  such  as  locomotives  and  parts  of  large  stationary 
engines  and  electric  generators.  The  boilers  of  the  Maure- 
tania  weigh  about  110  tons  each  and  the  weight  of  her  low- 
pressure  turbine  rotor  is  126  tons.  If  the  competition  con- 
tinues between  Great  Britain  and  Germany  for  the  domina- 
tion of  the  Atlantic  ferry,  we  may  look  for  still  larger  cranes 
in  the  near  future. 

The  first  of  the  very  large  dock  cranes  was  installed  at 
Bremerhaven  in  1899.  Since  then  they  have  sprung  up  like 
toadstools  m  the  shipyards  of  Germany  and  Great  Britain, 
being  mostly  of  German  manufacture.  Great  Britain  seems 
now  to  have  waked  up  to  the  situation  and  during  the  first 
six  months  of  1907,  six  cranes  of  150-tons  capacity  each  have 
been  installed  at  various  British  works.  Three  of  the  six 
were  made  necessary  by  the  two  new  Cunarders. 

The  economy  of  a  crane  for  handling  material  has  long  been 
recognized  in  Germany  and  France.  In  this  respect  Great 
Britain  and"  the  United  States  have  been  more  backward. 
About  fifteen  years  ago  the  great  German  industrial  move- 
ment began,  and  their  crane  industry  shared  the  general  stim- 
ulus with  the  result  that  Germany  probably  leads  all  countries 
to-day  in  the  diversity  and  capacity  of  her  output.  In  1905 
the  factory  department  alone  of  the  Krupp  Works  employed 
591  cranes.  In  the  United  States  the  principal  production 
has  been  overhead  travelers  and  in  this  type  our  manufac- 
turers are  leaders.  Cantilever  and  Gantry  cranes  for  hand- 
ling medium  and  light  loads  over  large  areas  has  also  been  an 


important  product  of  American  genius.  The  powerful  ma- 
chines for  rapid  handling  of  coal  and  ore  at  the  ports  on  the 
Great  Lakes  are  distinctively  American  ideas  and  they  have 
had  a  most  important  bearing  on  our  recent  industrial  activ- 
ity. The  heavy  rolling  stock  and  frequent  accidents  on 
American  railroads  have  operated  to  bring  out  a  powerful 
and  eflicient  100-ton  wrecking  crane. 

*     *     * 

PIPE  BENDS. 

■WU.   p.   FISCHER.- 

In  the  modern  power  house  steel  pipe  bends  of  large  radius 
are  nearly  always  used  in  preference  to  steel  or  cast  iron 
fittings.  There  are  several  very  good  reasons  for  this.  In 
the  first  place,  using  bends  in  preference  to  fittings  does  away 
with  many  extra  joints  which  are  liable  to  cause  leakage, 
and  which  are,  in  many  cases,  a  constant  source  of  trouble, 
requiring  the  renewing  of  gaskets,  etc.  In  the  second  place, 
in  steam  lines  or  water  lines  of  high  temperature,  the  steel 
pipe  bends  provide  a  ready  means  of  taking  up  expansion  and 
contraction,  and  it  is  customary  to  use  special  bends  for  this 
purpose,  known  as  expansion  bends.  In  the  third  place,  steel 
pipe  bends  permit  the  elimination  of  many  steel  castings. 
The  cost  of  bends  is  less,  and  they  can  be  delivered  quicker. 
They  also  give  a  neater  appearance  to  the  engine-room,  in 
general,  than  it  has  when  covered  with  fittings.  The  weight 
is  also  less,  and  owing  to  the  large  radii  to  which  the  pipes 
can  be  bent,  they  reduce  the  friction  of  the  fluids  conducted 
inside  of  them  to  a  minimum. 

The  process  of  bending  is  as  follows:  One  end  of  the 
pipe  to  be  bent  is  first  plugged.  The  pipe  is  then  filled  with 
sand,  which  is  packed  tightly,  and  the  other  end  of  the  pipe  is 
capped.  The  pipe  is  then  placed  in  an  oil-heated  furnace, 
and  the  portion  to  be  bent  is  heated  to  a  red  heat.  It  is  then 
taken  out  and  placed  on  the  so-called  bending  table,  which  is 
made  of  cast  iron  and  securely  bolted  to  a  heavy  foundation. 
This  table  is  flat,  and  is  cored  all  over  with  holes,  spaced 
about  six  Inches  aijart.  Circular  steel  pins  are  inserted  into 
these  holes.  The  pipe  is  clamped  between  two  or  three  pins, 
and  bent  around  other  pins  set  so  as  to  give  the  required 
radius.  A  rope  is  attached  to  the  end  of  the  pipe,  and  the 
bending  is  accomplished  by  pulling  this  rope  with  a  winch  or 
other  suitable  means. 

After  the  pipe  is  bent  to  the  required  shape,  it  is  cooled 
by  running  water  with  a  hose  over  the  heated  portion. 
The  purpose  of  the  sand  filling  is  to  prevent  the  pipe 
from  flattening  when  bending,  which  would  necessarily 
occur  in  large  pipes  if  they  were  not  filled  and  well  rammed 
down  before  bending.  Should  it  happen  that  after  the  pipe 
has  cooled  off.  it  is  found  that  it  does  not  agree  with  the 
required  measurements,  it  can  be  reheated  and  again  pulled 
into  shape.  A  man  well  experienced  with  pipe  bending  can, 
in  most  cases,  bend  a  pipe  to  within  %  inch,  or  even  Vs  inch, 
of  the  required  dimensions.  If  the  bends  are  made  even  as 
much  as  %  inch  or  %  inch  off  the  correct  dimensions,  they 
are  quite  easily  drawn  into  position  when  erecting,  at  least 
if  the  line  is  of  ordinary  length,  say  40  feet  or  more. 

Large  sizes  of  pipes,  say  up  to  6  inches  diameter,  are  very 
often  bent  by  machine.  A  templet  should  first  be  provided 
by  bending  a  round  iron  rod  and  carefully  measuring  it,  until 
the  right  radius  and  dimensions  are  obtained.  This  templet 
is  then  placed  over  the  center  line  of  the  pipe,  as  a  guide  in 
bending  to  shape.  * 

As  regards  the  kind  of  pipe  to  use,  it  should  be  of  good 
quality  standard  steel  or  wrought  iron  pipe,  full  weight  or 
extra  heavy.  Lap  welded  pipe  should  be  used  in  preference 
to  butt  welded,  as  butt  welded  seam  is  liable  to  open  up  under 
the  stress  of  bending.  The  welded  joint  should  be  placed 
directly  over  the  center  line  of  the  pipe,  along  what  might  be 
called  a  neutral  section,  so  that  the  joint  will  be  neither  in 
tension  nor  compression.  This  prevents  the  seam  from  being 
strained   to  any   extent  when  bending. 

Large  pipe  from  12  to  20  inches  in  diameter  is  liable  to 
buckle  on  the  compression  side,  especially  if  bent  to  a  short 
radius.     To  prevent  this,  the  radius  when  bending  large  sizes 
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slumld  1)0  made  as  Ioiik  as  possible.  A  sultiiblo  radius  for 
bending  all  sizes  of  plpo  from  4  Inches  to  20  inches  diameter, 
inclusive.  Is  6  times  the  diameter  of  the  pipe,  and  this  la 
known  as  "standard  radius."  Bends  made  with  a  radius  hav- 
ing this  proportion  to  the  diameter  of  the  pipe  are  very 
satisfactory.  Pipe  from  4  to  12  inches,  however,  can  bo 
bent,  if  necessary,  to  a  radius  equal  to  Ihree  times  the  diam- 
eter of  the  pipe,  and  sizes  above  12  inches  may  be  bent  to  a 
radius  of  four  times  the  diamtter  of  tlie  pipe,  if  required. 
EJven  smaller  radii  than  those  last  mentioned  may  be  em- 
ployed, but  it  is  not  advisable  to  do  so,  as  It  puts  heavy 
strains  on  the  pipe,  and  is  lllsdy  to  cause  buckling  on  the 
compression  side,  even  in  the  smaller  sizes. 

Tlie  length  of  the  straiglit  portion  at  either  end  of  the 
heud  should  be  at  least  equal  to  the  diameter  of  the  pipe, 
and  in  pijics  10  inches  diameter  and  upward,  it  is  advisable 
to  make  the  smallest  length  of  the  straight  portion  equal  to 
I'A  times  the  diameter  of  the  pipe.  If  the  length  of  the 
straight  portion  is  made  less  than  one  times  the  diameter, 
tlie  pipe  is  liable  to  flatten  on  the  ends,  which  will  prevent 
the  flange  from  fitting  tightly,  and  is  apt  to  cause  leakage. 

All  threads  should  be  cut  and  flanges  put  on  and  made 
steam  tight  before  bending.  On  rolled,  or  Van  Stone  joints, 
the  rolling,  "Van  Stoning,"  and  finishing  the  face  must  all 
be  done  while  the  pipe  is  straight,  as  it  would  be  a  diflicult 
task  to  do  after  the  bend  is  made. 

The  Data  Sheet  Supplement  for  the  present  month  gives 
formulas  for  four  different  classes  of  bends.  The  length  of 
the  pipe  in  the  finished  bend  must  be  calculated  to  find  out 
the  length  of  straight  pipe  necessary.  This  length,  of  course, 
equals  the  length  of  the  straight  portions  of  the  pipe  added 
to  the  length  of  each  of  the  arts.  The  length  of  the  arc  is 
easily  found  from  the  formula; 

3.1416 

Length  of  arc  =  •  X  radius  X  number  of  degrees. 

180 

This  formula,  of  course,   will  be   found  in  this  or  similar 

form  in  all  hand-books,  and  can  be  easily  deducted  by  simple 

mathematics.    In  the  form  as  here  given   (with  the  exception 

of  that   more  decimals  are  stated  for  ?r)    it  will  be  found   in 

Kent's  Pocket-book. 

*     *     • 

CALCULATION  OP  PANS  AND  HEATERS. 

CHARLES   L.   HUBBARD.* 

The  tables  and  formulas  presented  in  the  following,  to- 
gether with  the  tables  which  will  be  found  in  the  Supplement, 
have  been  compiled  in  as  concise  a  form  as  possible,  and  will 
be  foimd  very  useful  in  determining  the  sizes  of  fans  and 
heaters  necessary  for  special  given  conditions.  The  article  is 
not  intended  to  deal  with  the  design  or  construction  of  those 
apparatus;  but  the  data  given  embody,  of  course,  the  funda- 
mental principles  on  which  the  design  must  rest. 
Centrifugal  Fans. 

Wlien  a  centrifugal  fan  is  in  motion,  the  air  in  contact 
with  the  blades  is  thrown  outward  by  the  action,  of  centri- 
fugal force,  and  delivered  at  the  outer  circumference.  A 
partial  vacuum  is  thus  produced  at  the  center  of  the  wheel, 
and  air  from  the  outside  flows  in  to  take  the  place  of  that 
which  has  been  discharged.  This  type  of  fan  is  enclosed  in 
a  steel  plate  casing  having  an  inlet  opening  at  the  center  of 
the  wheel  and  a  discharge  outlet  at  the  periphery. 

The  pressure  within  a  fan  casing  is  caused  by  the  air  being 
thrown    from    the    tips    of    the    blades,    and    varies    with    the 

TABLE  I.     RELATION  BETWEEN  PRESSURE  AND  VELOCITY  IN 

CENTRIFUGAL  FANS. 
Pfes.sure  in  Velocity  in 

ounces  per  square  incti.  feet  per  minute. 

M  2,585 

%    3,1G5 

%   3,653 

%    4,084 

%     4,472   ■ 

%     4,829 

1     ;.    5,161 

speed  of  rotation.  In  Table  I  are  given  the  velocities  of 
outflow  from  a  fan  outlet  into  the  atmosphere  for  diilerent 
pressures  within  the  casing. 
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When  tlio  outlet  from  a  fan  casing  Is  small,  the  air  will 
liasK  out  Willi  a  velocity  e(pial  to  that  of  the  tips  of  the  blades, 
and  the  pressure  within  the  casing  will  be  that  corresponding 
to  the  tip  velocity.  The  limiting  area  of  outlet  at  which  the 
velocity  of  outflow  begins  to  drop  below  the  tip  velocity.  Is 
called  the  blast  area  of  the  fan.  This,  for  the  ordinary  form 
of  ventilating  fan  is  appro.ximalely  0.1 1  D'-,  in  which  D  is  tlie 
diameter  of  fan  wheel. 

The  effective  discliarge  outlet  of  a  fan,  in  practice,  is  always 
made  larger  than  the  blast  area.  This,  for  average  condiiions, 
hiking  into  account  the  contraction  of  vein  in  passing  through 
the  outlet,  may  be  taken  as  1.78  times  the  blast  area,  or 
0.2,")  D-. 

Capacity  Speed  and  Horse-power  of  Centrifugal  Fans. 

The  capacity  of  a  Ian  when  operating  under  a  given  pressure 
and  discharging  into  free  air  is  equal  to  the  velocity  corre- 
sponding to  the  given  pressure,  multiplied  by  the  effective 
area  of  outlet. 

Example:  A  fan  4  feet  In  diameter  has  an  effective  dis- 
charge area  of  0.25  X  16  =  4  square  feet,  and  when  operating 
under  a  pressure  of  %  ounce  will  deliver  4  X  2,585  ^=  10,340 
cubic  feet  of  air  per  minute. 

When  the  discharge  outlet  of  a  fan  is  equal  to  the  blast 
area,  the  tip  velocity  tor  any  given  pressure  must  correspond 
to  that  pressure,  as  given  in  Table  I,  and  the  speed  in  revolu- 
tions per  minute  will  be  equal  to  the  required  velocity  of 
outflow,  divided  by  the  circumference  of  the  fan  wheel.  When 
the  effective  area  of  discharge  is  made  larger  than  the  blast 
area,  the  pressure  for  a  given  speed  will  drop.  Hence,  when 
the  effective  area  is  taken  as  1.78  times  the  blast  area,  or 
0.25  Z>^  the  speeds  as  found  above  must  be  multiplied  by  1.2 
to  maintain  approximately  the  same  pressure. 

Example:  A  fan  4  feet  in  diameter  has  a  circumference  of 
12.5  feet,  hence  to  maintain  a  pressure  of  Vi  ounce  under 
actual  conditions  it  must  run  at  a  speed  of 

2585 

X  1.2  =  248  R.P.M. 

12.5 
The  theoretical  horse-power  required  to  move  the  air  which 
is  discharged  through  each  square  foot  of  effective  outlet  area 
under  different  pressures  is  given  in  Table  II.  This  table, 
however,  does  not  take  into  account  the  friction  of  the  fan, 
so  that,  in  practice,  the  result  must  be  divided  by  the  efficiency, 
which  may  be  taken  as  0.40  under  average  conditions. 

TABLE  H.     RELATION  BETWEEN  PRESSURE  AND  HORSE-PCWEK  IN 
CENTRIFUGAL  PANS. 

Pressure  Horse-power 

in  ounces  per  square  foot 

per  square  inch.  of  Effective  Opening. 

Vi 0.175 

% 0.324 

!/> 0.498 

% 0.695 

% 0.914 

% 115 

1      1.40 

Example:   A  fan  4  feet  In  diameter  has  an  effective  outlet 
area  of  4  square  feet;    hence,  the  power  required  when  dis- 
charging   into    free    air    under    a    pressure    of    %    ounce    is 
4  X  0.175 
=:1.75  horse-power. 

0.40 

Resistance  of  Centrifugal  Fans. 

The  Tables  in  the  Supplement  for  speed,  horse-power,  and 
capacity  of  centrifugal  fans  have  been  computed  by  the  meth- 
ods given  above,  and  apply  only  to  fans  discharging  into  free 
air.  When  connected  with  a  series  of  ventilating  ducts  the 
effect  is  the  same  as  partially  closing  the  fan  outlet,  and  thus 
reducing  the  volume  and  horse-power  in  practically  the  same 
proportion.  In  the  case  of  schools,  churches,  etc.,  where  shal- 
low heaters  are  used,  and  the  flue  velocities  do  not  exceed  8(f0 
to  1,000  feet  per  minute,  the  volume  and  horse-power  as  found 
in  the  tables  for  any  given  speed  should  be  reduced  about  20 
per  cent.  In  shops  and  factories  where  deep  heaters  are  used 
and  flue  velocities  run  up  to  1,800  to  2,000  feet  per  minute, 
there  should  lie  a  reduction  of  about  40  per  cent. 
Disk  Fans. 

The  following  5ata  are  based  on  the  assumption  that  the 
disk  fans  are  connected  with  shallow  heaters  or  with  ventllat- 
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ing  ducts  of  medium  length,  through  which  the  air  is  flowing 
at  a  velocity  of  800  to  1,000  feet  per  minute.  The  tables 
found  in  manufacturers'  catalogues  are  usually  for  tans 
running  in  free  air  without  the  use  of  connecting  ducts,  hence 
the  results  are  much  in  excess  of  those  given  by  the  following 


TABLE  III.     SPEED,  HORSE-POWER  AND  CAPACITY 

OF  DISK  PANS, 

Diameter  of  Fan 

in  inches 

18 

18 

84 

30 

86 

42 

48 

60 

78 

R.  P.  M. 
H.  P. 

cu.  ft. 

1,300 

0.13 

650 

900 
0.30 
1,530 

600 

0.48 
3,400 

500 
0.78 
3,900 

400 

1,0 

5,200 

350 

1.5 

7,350 

300 

1.9 

9,600 

350 

3.1 

15,5«0 

300 

4  3 

31,000 

R.  P.  M. 
H.  P. 
cu.  ft. 

1,400 

0.14 

700 

950 
0.32 
1,620 

650 
0.52 
3,600 

550 
0.86 
4,290 

450 

1.2 

5,850 

400 

1,7 

8.400 

350 

2.2 

11,200 

300 

3,7 

18,600 

350 

5,4 

37,000 

R.  P.  M. 
H.  P. 

cu.  ft. 

1,500 

0.19 

750 

1,000 
0.42 
1,700 

700 
0.70 
3,800 

600 
1.3 
4,680 

500 

1.6 

6,500 

450 

3,4 

9,450 

400 

3.3 

12,800 

350 

5,4 

31,700 

300 

8,1 

33,400 

R.  P.  M. 
H.P. 
cu.  ft. 

1.600 

0.24 

800 

1,100 
0.56 
1,870 

800 
0.96 
3,200 

650 
1.5 
5,070 

550 

3.1 

7,150 

500 

3  3 

10,500 

450 

4.3 

14,400 

400 

7,4 
34,800 

350 
11.3 

37,800 

R.  P.  M. 
H.  P. 
cu.  ft 

1,700 

0.30 

850 

1,300 
0.71 
2,040 

900 
1.3 
3,600 

700 
1.9 
5,460 

600 

3.7 
7,800 

550 

4.0 

11,550 

500 

5,6 

16,000 

450 

10,3 

27,900 

400 

13.3 

43,300 

R.  P.  M. 

1,800 

0.36 

900 

1,300 

0.88 
2,310 

1,000 

1.6 

4,000 

800 
3.5 
6,240 

700 

3.6 

9,100 

600 

5.0 

12,600 

550 

7.0 

17,600 

H.P. 

cu  ft' 

rules,  which  are  for  the  average  conditions  commonly  found 
in  ventilating  work. 

In  computing  the  volume  of  air  moved,  it  may  be  assumed 
that  each  revolution  of  the  fan  moves  the  air  in  a  direction 
parallel  with  the  shaft  a  distance  equal  to  0,6  of  the  diameter, 
over  its  entire  area,  or 
C  =  0,6D  X  iJ  XA;   in  which 
0  =  cubic  feet  of  air  moved  per  minute; 
D  =  diameter  of  fan  in  feet; 
iJ=: revolutions  per  minute; 
A  =  area  of  fan  in  square  feet. 

The  horse-power  depends  upon  the  velocity  of  the  air 
through  the  fan  and  the  resistance  of  the  ducts.  Under  aver- 
age conditions  this  may  be  taken  as  follows: 

Velocity  Horse-power 

through  Fan  Required  per  1000 

in  Feet  per  minute.  Cultic  Feet  of  Air  Moved 

800 0.20 

1,000 0.30 

1,200 0.40 

A  disk  fan  operates  most  economically  when  the  speed  is 
such  that  the  velocity  of  the  air-flow  through  it  is  from  800 


between  the  steam  and  air,  and  also  with  the  velocity  of  air 
flow.  The  final  temperature  depends  upon  the  depth  of  the 
heater,  and  increases  with  the  number  of  rows  of  pipe,  and 
with  the  difference  in  temperature  between  the  steam  and  air. 
Increasing  the  velocity  of  air  flow,  reduces  the  final  tempera- 
ture. Table  I\  gives  the  depth,  final  tem- 
perature, and  efiiciency  for  pipe  heaters 
under  different  conditions.  In  this  table  it 
is  assumed  that  the  air  enters  the  heater  at 
a  temperature  of  zero,  and  passes  between 
the  pipes  at  a  velocity  of  800  feet  per  min- 
ute. The  free  area  through  a  pipe  heater 
is  approximately  0.4  of  the  gross  or  over 
all  area. 

EfBciency  of  Cast-iron  Heaters. 
The  efficiency  of  a  pin  radiator  8  to  10 
inches  in  depth  may  be  taken  as  1,500  heat 
units  per  square  foot  of  surface  per  hour. 
Deep  cast-iron  heaters,  made  up  of  several 
rows  of  sections,  may  be  treated  the  same 
as  a  pipe  heater  of  the  same  depth. 

The    heating    surface    required    may     be 
found  by  the  formula 
TXC 

iS  = ,  in   which 

55  X£ 
S=: square   feet  of  surface  in   heater; 
T  =  temperature  to  which  the  air  is  raised 
from    zero,    or    the    number    of    de- 
grees through  which  it  is  raised  from  any  other  tem- 
perature; 
cubic  feet  or  air  to  be  heated  per  hour; 
efficiency  of  heater. 


C-. 
E-- 


TABLE  IV. 


DEPTH,  FINAL  TEMPERATURE  AND  EFFICIENCY 
OF  PIPE  HEATERS, 


Temperature  cf  entering  air,  zero. 
Velocity  of  air  between  the  pipes,  800  feet 

per  minute 

Rows 
of 

Temperature 

to  which  the  Air  will  be 

raised  from  Zero, 

Efficiency  of 

Heating  Surface  in  B,  T,  U, 

per  square  foot  per  hour. 

Pipe 
Deep, 

Steam  Pres 

sure  in  Heater. 

5  lbs. 

80  lbs. 

60  lbs. 

5  lbs. 

20  lbs. 

60  lbs. 

4 

30° 

35° 

45° 

1600 

1800 

2000 

6 

50 

55 

65 

1600 

1800 

3000 

8 

65 

70 

85 

1500 

1650 

1850 

10 

80 

90 

105 

1500 

1650 

1850 

13 

95 

105 

125 

1500 

1650 

1850 

14 

105 

120 

140 

1400 

1500 

1700 

.    16 

120 

130 

150 

1400 

1500 

1700     . 

18 

130 

140 

160 

1300 

1400 

1600 

30 

140 

150 

170 

1300 

1400 

1600 

to   1.200   feet   per  minute,    and  Table   III    is   computed   upon 
that  basis. 

Heaters  for  Hot-blast  and  Ventilation, 
The  efficiency  of  a  heater  is  the  number  of  heat  units  given 
off  per   square   foot   of   surface   per  hour   to   the   air   passing 
over  it.     This  increases   with   the   difference   in   temperature 


Factory  Heating, 
The  heating  surface  for  factory  heating  is  commonly 
expressed  in  lineal  feet  of  1-inch  pipe.  With  all  of  the  air  used 
taken  from  out-of-doors,  allow  approximately  100  cubic  feet 
of  space  for  each  foot  of  pipe  for  exhaust  steam,  and  150 
cubic  feet  for  steam  at  80  pounds  pressure.  If  air  from 
the  building  is  rotated  through  the  heater,  substitute  140 
and  200  for  the  above  figures. 

Air  Velocities. 
The  average  air  velocities  given  in  Table  V    may  be  used 
iu  the  different  parts  of  a  heating  and  ventilating  system. 

VABLE  V.     AIR  VELOCITIES  FOR  DIFFERENT  PARTS  OP  HEATING 
AND  VENTILATING  SYSTEMS, 

Velocity  in  Feet 
Section  of  Svstem.  per  minute. 

Through  inlet  windows 800  to  1,000 

Between  inlet  and  heater 800  to  1,000 

Through  heater  800  to  1,000 

Schools  and  churches — 

Main   ducts 1,000  to  1,200 

Branches,  large   800  to  1,000 

Branches,  small   700  to     800 

Uptakes    600  to     700 

Shops  and  factories — 

Main   ducts 1,800  to  2,000 

Branches   1,500  to  1,800 

Uptakes    1,200  to  1,500 

Volume  of  Air  Required, 
The  volume  of  air  supplied  to  a  building  is  usually  based 
on    the    number    of    occupants.       Table   VI     represents    good 
modern   practice  and  may  be  used  with  satisfactory  results. 

TABLE  VI. 
Air  .Supply  per  f Occupant.  Cubic  Feet  per  Hour. 

Hospitals    4,000  to  6,000 

High    schools    3,000 

Grammar  schools    2,400 

Theatres   and    halls 1.500 

Churches    1,200 

*  *  * 
In  the  engineering  review  of  the  May  issue  of  Machineby 
it  was  mentioned  that  the  White  Star  line  planned  the  build- 
ing of  steamships  a  thousand  feet  in  length.  This  state- 
ment, however,  has  been  corrected,  and  it  is  now  reported 
that  the  new  steamships  are  to  be  840  feet  long,  which  is 
about  50  feet  more  than  the  length  of  the  Mauretania,  hither- 
to the  longest  vessel  built. 
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MAKING  CROSS-HEAD  PINS  PROM  BAR  STOCK 
IN  THE  GISHOLT  TURRET  LATHE. 

The  requirements  of  the  railroad  shop  are  so  different  from 
those  of  factories  engaged  in  repetition  work,  that  It  Is  not 
always  possible  to  use  In  them  the  highly  developed  machines 
that  have  been  devised  to  meet  modern  manufacturing  require- 
ments. It  Is  seldom  that  parts  have  to  be  made  In  large 
quantities,  and  the  work  is,  In  general,  heavier  than  is  usually 
adapted  to  elaborate  methods  of  machining. 

Despite  these  general  conditions,  however,  the  GIsholt 
Machine  Co..  Sladlson.  Wis.,  some  time  ago  decided  that  there 
was  a  field  in  the  railroad  repair  shop  for  the  particular  tur- 
ret lathe  of  which  they  are  the  builders.  Without  requiring 
any  further  development  in  the  design  of  the  machine  or  the 


the  face  of  the  cliuclc  alternately  with  the  jaws.  The  stock 
being  fed  to  length,  as  will  be  described  later,  the  end  of  the 
bar  Is  faced  with  tool  N  In  the  cross-slide  turret.  The  first 
turning  operation  Is  performed  by  box  tool  No.  1  In  the  main 
turret.  This  tool  rough  turns  all  the  various  diameters  and 
slionlders  of  the  work,  the  various  blades  E,,  F^,  0„  etc.,  turn- 
ing the  corresponding  portions  E,  F,  O.  etc..  of  the  work.  Two 
sets  of  bacli  rests  Ij  are  provided,  the  forward  one  of  which 
bears  on  shoulder  E  and  the  rear  one  on  diameter  H.  The 
last  tool  A',  finish  faces  the  end  K  of  the  work. 

The  pieces  being  thus  brought  approximately  to  size,  the 
main  turret  is  revolved  to  bring  box  tool  No.  2  into  operation. 
In  this,  blades  F~,  H,.  and  K,  turn  ^to  size  shoulders  F  and  J, 
and  face  K,  the  holder  being  steadied  meanwhile  by  two  sets 
of  back  rests  L.  bearing  on  shoulders  F  and  H,  as  in  the  first 
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Fig.  1.     Gisholt  Turret  Lathe  arranged  for  Railway  Shop  Work;  shown  set  up  for  Finishing  Cross-head  Pins. 

cutting  operation.     Box  tool  No.   3,  which  is   next  presented 


tools  used  with  it,  it  was  already  well  adapted  to  the  machin- 
ing of  such  work  as  bushings,  brasses,  pistons,  cylinder  heads, 
bull-rings,  eccentrics  and  other  small  and  medium-sized  cast 
parts  used  in  the  locomotive.  But  there  is  not  always,  in  the 
repair  shop  of  ordinary  size,  enough  of  even  this  wide  range 
of  work  to  keep  a  machine  busy  all  the  time;  so  it  became 
necessary,  in  developing  the  lathe  to  its  maximum  of  useful- 
ness, to  design  tools  and  methods  of  working  for  producing 
miscellaneous  turned  steel  parts,  such  as  the  cross-head,  valve 
motion  and  brake  hanger  pins,  etc.,  which  were  previously 
made  from  forgings.  The  accompanying  illustrations  and  de- 
scription show  the  successful  way  in  which  this  machine,  pri- 
marily designed  for  chucking,  has  been  adapted  to  the  finish- 
ing of  such  parts  from  the  bar. 

The  machine  used  is  of  the  type  called  by  Its  builders  the 
"Big  Bore"  lathe,  which  is  simply  the  standard  machine  with 
an  extra  large  spindle  for  bar  stock,  the  principal  features  of 
special  interest  in  connection  with  this  work  being  in  the 
tools  used  rather  than  in  the  machine. 

In  Fig.  1  the  machine  .is  shown  rigged  up  for  turning  a 
cross-head  pin,  shown  completed  in  the  chucl;  and  ready  to 
be  severed  from  the  bar.  As  is  more  plainly  indicated  in  the 
diagram.  Fig.  2,  which  gives  the  lay-out  of  opeiations,  this 
cross-head  pin  is  of  the  usual  type,  having  a  central  cylin- 
drical body  F  which  is  the  journal  for  the  connecting-rod 
brasses,  and  two  tapered  diameters  E  and  O  by  means  of 
which  it  is  fitted  into  the  sides  of  the  cross-head,  being  held 
ill  iilace  by  a  nut  threaded  onto  the  stem  //.  It  will  be 
noted  that  all  the  various  portions  of  the  work  are  lettered, 
and  in  following  the  different  operations,  the  cutting  blades 
in  each  tool  will  be  lettered  to  correspond  with  the  parts 
of  the  work  which  they  machine,  thus  making  It  easy  to  follow 
the  course  of  the  work. 

The  stock  A  is  held  In  a  scroll  chuck  by  three  hardened 
jaws  B  and  is  further  steadied  and  clamped  by  the  supple- 
mentary chucking  screws  C,  threaded  into  bloclcs  clamped  to 


to  the  work,  carries  taper  shaving  blades  E,  and  G,  for  form- 
ing the  two  taper  bearings  on  the  work.  These  taper  bearings 
fit  into  corresponding  taper  seats  in  the  cross-head.  The  tool 
is  back  rested  on  the  work  as  before  while  this  operation  is  in 
progress.  The  positive  stop  R  determines  the  length  of  this 
taper  turning,  by  stopping  against  the  face  K.  This  arrange- 
ment insures  duplicate  worlc  when  cutters  E^  and  G^  are  once 
properly  set. 


CROSS  SLIDE  TURRET 

Pig.  2.    Tool  Equipment  used  for  Making  Cross-head  Pins. 

All  the  surfaces  on  the  pin  having  been  brought  to  size, 
the  next  operation  consists  in  cutting  the  thread,  which  Is 
done  by  the  die-head  shown.  The  part  being  thus  completed, 
cutting-off  tool  M  in  the  cross-slide  tool-holder  is  used  for 
severing  the  work  from  the  bar.  Owing  to  the  large  diameter 
of  the  stock,  this  slender  cutting-off  tool  is  supported  by  an 
adjustable  threaded  post  0,  more  plainly  seen  In  the  fore- 
ground in  Fig.  3. 
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After  the  piece  has  been  cut  off,  jaws  B  and  set-screws  C 
are  loosened  to  allow  the  work  to  be  fed  out.  The  feeding  is 
done  by  the  "bar  gripper"  shown  mounted  in  the  turret  in 
Fig.  2.  The  tar  is  fed  b.v  being  pulled  through  the  chuck 
instead  of  being  pushed  from  the  rear,  as  commonly  done. 
The  procedure  is  as  follows;  By  the  operation  of  the  rapid 
traversing  device  for  the  carriage,  the  bar  gripper  is  brought 
rapidly  to  the  piece.  The  self-acting  jaws  T  then  grip  the 
stock  firmly.  The  carriage  is  then  returned  by  power  until 
the  bar  is  drawn  out  to  approximately  the  proper  length 
after  which  the  gripper  is  released.     The  body  of  the  gripper 


Fig.  3.     Box  Tool  and  Cuttlng-oCF  Blade;  note  Support  for  Blade. 

is  then  swung  upward  out  of  the  way  about  pivot  S.  and  the 
turret  slide  is  brought  forward  to  a  positive  stop,  arbor  T. 
meanwhile,  pushing  the  work  along  until  it  projects  just  the 
right  amount.  T  being  accurately  adjusted  for  this  purpose. 
The  operations  then  proceed  as  before. 

Figs.  3  and  4  give  a  good  idea  of  the  tool  equipment  used. 
Fig.  3  shows  the  cross-slide  turret  or  tool-post  and  one  of 
the  box  tools  in  position  for  oiieration.  In  Fig.  4  a  front 
view  of  the  box  tool  is  shown.  It  will  be  seen  that  this  outfit 
of  tools  is  suited  for  work  of  a  large  range  of  diameters  and 
lengths,  although  this  adjustability  is  not  obtained  at  the 
expense  of  quickness  and  simplicity  in  changing  from  one  size 


Fig.  4.    Front  Vie^v  of  Bos  Tool  showing  AdjustabiUty  of  Blades 
and  Back  Rests. 

to  another.  The  holders  for  carrying  blades  and  back  rest 
jaws  combined,  are  tied  together  and  with  the  body  of 
the  cutter  by  threaded  tie-rods,  which  stiffen  the  whole  struc- 
ture, allowing  heavy  cuts  to  be  taken. 

The  makers  state  that  the  convenience  of  a  tool  outfit  of 
this  kind  makes  it  possible  with  bar  work,  as  with  castings, 
to  finish  parts  in  lots  of  as  few  as  six  or  eight  of  a  kind, 
and  still  save  a  large  amount  of  time  in  the  operation.  Owing 
to  the  fact  that  the  work  of  this  kind  may  be  made  from 
bar  stock,  the  expense  of  forging  the  blanks  from  which  these 
pins  were  formerly  made  is  done  away   with.     Besides  this. 


owing  to  the  manner  in  which  the  work  is  chucked,  there  is 
no  time  lost  in  centering  as  with  the  older  methods.  In  some 
shops  such  parts  as  knuckle  and  cross-head  pins  are  made 
for  stock,  finished  complete  except  the  taper  surfaces,  which 
are    left    large   and   finished   to    size   and    fitted    in    place    as 

required. 

*  *     * 

A  MASTERPIECE  AMONG  PERPETUAL  MOTION 
ADVERTISEMENTS. 

The  following  notice,  here  reprinted  verbatim,  appeared  in 
a  recent  issue  of  a  Hartford  paper,  sent  us  by  one  of  our 
readers : 

FOR  SALE— A  Wonderful  Machine.  A  machine  that  will 
overcome  Newton's  third  law  and  transfer  a  horseshoe  magnet 
force  into  a  revolution,  and  will  produce  more  power  than 
what  is  put  into  the  machine.  Because  not  having  the  funds 
to  build  a  machine  in  a  perfect  way  so  I  can  demonstrate  it 
in  practical  mechanical  working  order.  It  is  a  perfect  suc- 
cess from  the  mechanical  laws  of  nature  which  I  have  tested 
in  their  natural  working  order,  and  from  the  small  machine 
which  I  have  in  perfect  working  order  to  demonstrate  from 
that  when  the  electro  or  the  horseshoe  magnet  system  is  con- 
nected with  the  machine  it  will  do  the  work.  Just  as  I  have 
stated,  every  professor  on  the  face  of  the  earth  will  have  to 
give  the  same  statement  as  I  have  in  regard  to  this  machine 
in  the  form  it  does  its  work,  even  in  case  it  should  not  pro- 
duce more  power  than  what  is  put  into  the  machine,  it  would 
be  one  of  the  most  mysterious  mechanical  laws  that  the  pro- 
fessor ever  came  across  which  they  pronounce  correct  to-day, 
therefore  it  would  be  a  valuable  machine  to  put  on  exhibition 
to  demonstrate  to  the  world  in  a  mechanical  form  that  it  Is 
impossible  to  make  a  machine  that  will  produce  more  power 
than  what  is  i)ut  into  the  machine  it  would  show  then  that 
it  was  imperative  to  get  the  perpetual  motion  system  in  a 
mechanical  form.  Therefore  by  putting  this  machine  on  ex- 
hibition if  it  should  not  work  it  would  bring  in  a  small  for- 
tune more  than  the  machine  would  cost  to  build,  and  by 
publishing  a  book  of  the  six  mechanical  laws  which  I  have 
worked  out,  what  is  the  foundation  of  this  machine  to  work 
from  that  would  bring  in  a  small  fortune  for  itself;  therefore 
it  is  impossible  to  lose  one  cent  by  investing  in  th's  machine. 
I  have  studied  these  laws  out  to  their  limits  and  according 
to  the  laws  the  machine  can  be  made  to  drive  small  or  big 
machinery.  Now  I  would  like  to  know  if  there  is  a  lady  or 
gentleman  on  the  face  of  this  earth  who  has  funds  enough 
that  will  be  so  generous  and  borrow  me  Five  Thousand  Dollars 
so  I  can  build  a  machine  and  exhibit  it  before  the  public. 

This  man  hopes  to  "catch  'em  coming  and  going,"  evidently, 
for  he  promises  that  the  investment  will  be  a  profitable  one, 
even  if  his  machine  proves  a  failure.  This  is,  we  believe,  a 
new  wrinkle  in  perpetual  motion  promotion, 

*  *     * 

A  clever  wrinkle  is  used  by  the  Stromberg  Electric  Mfg. 
Co.,  Chicago,  111.,  in  the  construction  of  the  Perry  time  stamp 
for  securing  rubber  type  bands  to  hexagonal  brass  printing 
wheels.  The  brass  wheels  are  made  from  hexagonal  stock  in 
a  screw  machine,  and  are  prepared  for  the  rubber  type  bands 
by  gripping  them  closely  together  on  a  mandrel  and  covering 
the  edges  with  a  thick  coating  of  brown  shellac.  When 
thoroughly  dried,  the  wheels  are  separated  and  the  rubber 
type  (w-hicli  is  vulcanized  in  bands),  is  slipped  onto  the 
periphery  of  the  wheel,  and  then  dipped  into  alcohol.  The 
alcohol  penetrates  betw-een  the  rubber  and  the  wheel,  soften- 
ing the  shellac  and  causing  it  to  adhere  to  the  rubber.  Upon 
removal  from  the  alcohol  the  shellac  quickly  dries,  leaving 
the  rubber  firmly  attached  to  the  wheel.  The  reason  for 
applying  the  shellac  in  this  manner  is  to  avoid  getting  it  upon 
the  face  of  the  rubber  and  making  the  mussy  job  that  w^ould 
unavoidably  result  from  direct  application. 

An  engineering  firm  in  Hamburg,  Germany,  contemplates, 
according  to  Frankfurter  Zeitiing.  the  erection  of  a  jiower 
plant  at  the  mouth  of  the  river  Elbe,  the  driving  power  of 
which  it  is  proposed  to  derive  from  the  tidal  movement  of 
the  sea.  It  is  expected  that  two  neighboring  cities  of  com- 
paratively large  size  will  be  supplied  with  electric  light,  and 
that  electricity  may  also  be  supplied  for  electric  railways. 
The  cost  of  the  electric  current  is  calculated  to  be  extremely 
low.  The  statements  made  by  the  firm  itself,  however,  are  to 
be  accepted  with  considerable  reservation.  In  new  departures 
of  this  kind  the  engineer  requires  to  see  results  before  his 
enthusiasm  can  be  aroused  in  any  remarkable  degree. 


LETTERS  UPOTSr  PRACTICAL  SUBJECTS. 


ON  SENDING  ELECTROTYPES  ABROAD. 

Miuliliirry  asi'iits  luul  tei'hnic;il  tuiilors  over  hero  Kct  a  good 
many  elorl retypes  which  are  In  the  condition  ol'  the  dog  that 
was  sent  l:y  express  and  ate  his  lag.  The  "sticlcers"  of  the 
post-ofllce.  custom  house  and  forwarding  agents  nsnally  cover 
tile  sender's  name.  Bloclis  shonld  l)e  niarlied  with  tlie  sender's 
name  on  the  edge,  not  on  the  bottom.  As  "samples  withont 
valne,"  they  come  more  cheaply  and  quicldy,  and  nialie  less 
bother  at  both  ends  of  the  line,  than  as  postal  packages.  A 
card  of  advise  shonld  lie  mailed  the  same  time  as  the  blocks. 

Dresden.  Germany.  RonEirr  Giumshaw. 


QUICK  RUSTING  OUT  OP  SMOKESTACK. 

We  had  a  steel  smokestaclc  80  feet  high,  42  inches  diameter, 
made  of  Xo.  S  steel.  This  stack,  after  being  in  continuons 
use  for  only  three  years,  was  completely  eaten  up  by  rust, 
aiul  had  to  be  taken  down.  Some  of  the  sheets  were  so  wasted 
away  as  to  be  thin  as  iiaper.  We  would  like  to  know  if  any 
of  your  readers  have  had  a  similar  experience.  What  is  the 
cause  of  it  and  how  can  it  be  prevented?  The  fuel  used  was 
run-of-mine,  Kanawha  gas  coal  such  as  is  used  in  the  Cin- 
cinnati district,  and  the  analysis  is  as  follows:  Moisture,  0.39 
jier  cent;  volatile  matter.  38.47  per  cent;  fixed  carbon,  58.01  per 
cent;  ash.  3.13  per  cent;  sulphur,  0.666  per  cent.  We  are  at  a 
loss  to  understand  why  the  stack  should  have  gone  to  pieces 
so  quickly.  Is  the  kind  of  steel  used  in  smoke  stacks  more 
readily  attacked  by  rust  than  ordinary  grades  of  steel  used  In 
other  constructions?  The  J    &  H.  Clasce.\s  Co. 

New  Richmond,  Ohio. 


AN  EXAMPLE  OP  HIGH-SPEED  DRILLING. 

The  accompanying  table  gives  the  results  of  some  trials 
made  with  our  heavy  upright  drilling  machine,  illustrated  in 
the  March  issue  of  Maciiinery,  using  a  special  Ijrand  of  twist 
drills.     The  trials  were  made  to  obtain  the  maximum  capacity 

HIGH  SPEED  DRILLING  TESTS  ON  DROOP  &  REIN  DRILLING  MACHINE. 


Number 

Effec- 

Diam. 

Feed  per 

ot 

Depth 

tive 

Calculated 

ot  Twist 

Revo- 

ot 

Time. 

Feed 

Drill 

lution. 

tions 

Holes. 

per  min. 

per  mm. 

min 

sec. 

•3 

TIT  175 

145 

21 

2 

24 

If 

lyV 

2 

iciftr 

145 

3* 

35 

2i 

3A 

3 

TTFiT?j 

150 

2| 

15 

2i 

2Ti 

2 

TiiTiTy 

150 

3| 

35 

2U 

2f 

2 

TIFOTT 

160 

5 

25 

31 

m 

2 

TiTinr 

140 

8f 

56 

4i 

4U 

3» 

TBTni 

120 

8 

45 

2tV 

2iV 

2f 

1  8 

•TTlTiTi 

130 

8tV 

40 

2t\ 

2| 

31 

T^ffS 

130 

Si'n 

48 

SA 

2f 

2| 

TilBS 

130 

8. 

15 

2* 

3tJ 

of  the  drills.  The  holes  w-ere  drilled  from  solid  steel  of  about 
S5  kilos  resistance  per  square  millimeter.  Perhaps  the  table 
will  be  of  interest  to  some  of  your  readers.     Droop  &  Reix. 

Bielefeld.  Germany. 

[The  designation  "55  kilos  resistance  per  square  millimeter" 
refers  to  the  tensile  strength,  and  gives  a  comparison  for  the 
hardness  of  the  steel.  In  this  case  the  material  had  a  tensile 
strength,  in  English  units,  of  78,000  pounds  per  square  inch. 
Inasmuch  as  the  hardness  curve  of  unfempered  carbon  steel 
Is  approximately  parallel  to  the  curve  of  tensile  strength,  it 
follows  that  a  statement  of  the  tensile  strength  gives  a  fair 
id3a  of  the  hardness  of  the  material. — Editor.] 


CUT-OFF  TOOL  FOR  THE  STEAM  HAMMER. 

A  cut-oft  tool  to  be  used  under  a  steam  hammer  is  shown 
in  the  illustration.  It  Is  made  of  tool  steel,  and  can  be 
either  forged  and  used  with  very  little  finish,  or  be  made 
accurately  by  finishing  all  over.  The  one  in  use  at  the  shops 
was  made  rough,  and  gave  very  good  results,  cutting  off  bur 
Iron  as  fast  as  it  could  be  placed  in  position  under  the  ham- 
mer, and  only  requiring  two  men  to  operate,  as  against  three 


with  the  old  way.  Tlio  tool  shown  is  intcndrd  Icir  culling 
either  Hat  or  square  stock.  The  rest  upon  which  the  steel 
is  placed  Is  shown  at  A.  After  the  bar  has  been  placed  upon 
the  rest,  the  cutter  H  is  placed  in  the  slot  C  in  the  rest  A, 
and  the  hammer  brought  down.  Better  results  can  be  olitained 
l)y  using  different  cutters  for  the  various  sizes  of  stock.  The 
studs  D  are  used  to  center  a  pair  of  springs,  which  bring  the 
cutter  back  into  position,  after  a  piece  has  been  cut  off,  ready 
for  another  lilow.     The  upper  part  of  the  cutter  is  made  2% 
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I     D  Michinery.  X.Y. 

A  Tool  for  Cutting  off  Stock  under  the  Steam  Hammer. 

inches,  or  %  inch  longer  than  the  depth  of  the  slot  in  the 
rest,  so  that  the  piece  is  cut  off  before  the  top  of  the  cutter  is 
flush  with  the  top  of  the  rest. 

When  it  is  desired  to  cut  off  round  bar  steel,  the  same 
style  rest  can  be  used  with  the  exception  that  instead  of  the 
slot  a  round  hole  is  drilled  which  is  %  inch  larger  than  the 
bar,  and  the  cutter  B  must  have  a  half  circle  cutting  edge, 
instead  of  a  flat  edge  as  shown.  Very  stout  springs  should 
be  used  under  the  cutter.  It  is  not  necessary  to  have  the 
cutter  very  hard,  as  it  is  liable  to  crack.  For  angle  irons  the 
same  principle  can  be  applied,  only  the  tool  must  be  made 
stronger  in  proportion  to  the  size  of  the  stock. 

Jackson.   Tenn.  Joiix  Bkaxdle. 


TOOL  FOR  TURNING  HARD  BRONZE  CASTINGS. 
The  specifications  for  the  sleeve  bushings  which  form  bear- 
ings for  the  axles  of  a  certain  make  of  gun  carriage,  call  for 
phosphor  bronze  as  hard  as  steel  can  cut.  It  will  be  seen 
that  something  besides  an  ordinary  boring-bar  is  required  to 


A  Boring  Tool  Designed  to  gflve  Great  Rigidity  to  the  Cutter. 

bore  these  castings,  and  the  bar  shown  in  the  engraving  is 
used  for  this  purpose.  It  consists  of  a  heavy  steel  bar  A. 
turned  taper  about  half  its  length,  the  tapered  portion  being 
small  enough  to  enter  the  i-ough  casting  without  touching 
any  part.  The  shank  portion  is  smaller  than  the  head  of  the 
taper,  and  a  dove-tailed  slot  is  planed  parallel  with  the  taper. 
so  that  a  closely-fltting  block  carrying  a  tool,  as  shown  at  /! 
in  the  detail,  gives  a  very  short  and  rigid  hold  for  the  tool. 
The  block  is  attached  to  a  rod  C  which  is  in  turn  fastened  to 
the  tool-post  on  the  carriage,  by  which  means  the  tool  is  fed 
to   its  w-ork.     The  bar  A   is  hold  on  the  centers,  and   is  kept 
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from  revolving  by  a  suitable  clamp  or  dog,  one  form  of  which 
Is  shown  at  C,  this  being  wedged  in  the  lower  part  of  the 
steady-rest.  At  D  Is  shown  a  section  of  the  bar  and  sleeve. 
The  sleeve  is  turned  outside  before  being  bored,  and  after 
boring  with  the  tool   described,  it  is  reamed. 

Ottawa,  Ont.,  Canada.  W.  L.  McLaren. 


a  lubricant  would  certainly  dull  the  edge  of  a  tool  and  con- 
sequently reduce  its  lite.  The  water  at  the  works  referred  to 
was  particularly  "hard."  F.  Carxegie. 

Enfleld  Lock,  England. 


SELECTING  CUTTER  FOR  CONCAVE  MILL. 
"M.  E.  M."  offers  in  the  How  and  Why  section  of  the  March 
Issue  of  Machinebt  a  rather  complicated  problem  in  mathe- 
matics. As  stated  by  the  editor,  an  exact  solution  is  impos- 
sible. Maybe,  however,  a  formula  could  be  worked  out 
that  would  give  the  same  width  of  land  at  three  points,  viz., 
the  bottom  of  the  segment  and  the  two  points  on  the  largest 
diameter  of  the  cutter  blank.  It  is  doubtful,  however,  if 
anybody  -would  want  to  use  it,  if  he  had  it,  as  no  less  than 
six  variables  would  have  to  be  taken  care  of,  namely,  the 
arc  of  the  circle  wanted,  its  radius,  the  radius  of  the  cutter 
blank,  the  angle  included  between  two  teeth,  the  width  of 
land,  and  the  edge  angle  of  the  milling  cutter.     This  rather 

looks  like  "more 
than  the  job  is 
worth."  1  can  offer 
no  approxi  m  a  t  i  o  n 
that  will  fit  the  case 
as  presented.  But  if 
"M.  E.  M."  win  go 
about  it  a  little  dif- 
ferently, there  is  a 
very  simple  solution, 
giving  results  well 
within  the  limit 
called  for  on  that 
class  of  work. 

First,  gash  the 
cutter  blank,  and 
then  set  It  with  a 
cutting  edge  verti- 
cal. Then  select  an 
angular  cutter  for 
the  relieving  opera- 
tion of  such  size 
that  at  some  plane, 
as  a  b  in  the  sketch, 
it  will  be  of  the  same  diameter  as  the  circle  on  the  edge 
of  the  blank,  and  sink  it  into  the  blank  to  this  line.  In 
this  way  a  semi-circle  can  be  relieved  to  a  sharp  edge  with 
theoretical  accuracy.  If  the  land  is  very  wide,  there  would 
be  an  error,  most  of  which  could  be  compensated  by  a  slight 
rotation  of  the  blank,  but  this  would  seldom  be  necessary,  as 
the  land  would  not  generally  be  over  1/16  inch  to  3/32  inch 
wide,  and  for  all  such  cases  the  method  is  near  enough. 
Washington,  D.  C.  H.  K.  Harking. 


Stachintrjit  .V,  T, 


Method  of  Milling-  a  Concave  MiU  so  that  the 
Width  of  the  Land  at  the  Center  and  Outside 
Edges  will  be  Approximately  Equal. 


LARGE  ADJUSTABLE  TAP. 
The  accompanying  half-tones  illustrate  a  rather  unusual 
way  of  constructing  an  adjustable  tap.  The  tap  shown  is 
used  for  tapping  out  a  large  cap,  and  the  diameter  of  the 
thread  in  this  cap  must  be  full  size  all  the  way  to  the  bottom 
of  the  hole.  The  principle  of  adjustment  in  this  tap  permits 
it  to  retain  its  full  diameter  on  the  front  end  of  the  inserted 
chasers.  Figs.  2  and  3  show  the  general  construction  of  the 
tap.     The  threaded  cnasers  are  held  in  place  by  shoes,  shown 


THE  EFFECT  OF  DISTILLED  "WATER  ON  LIFE 
OP  MILLING  CUTTERS. 

One  of  the  English  technical  papers  incorrectly  reported 
my  remark  on  lubrication  on  the  discussion  of  Dr.  Ashton's 
paper.  [See  note  on  page  454.  engineering  edition,  March 
issue.]  What  I  really  said  was  that  a  manager  of  a  motor  car 
works  mentioned  to  a  friend  of  mine  that  he  had  increased 
the  life  of  his  milling  cutters  from  two  to  ten  times  their 
original  life  by  using  distilled  water  in  making  his  suds 
instead  of  ordinary  untreated  water.  As  I  had  no  data  to 
substantiate  the  statement,  I  gave  it  for  what  it  was  worth. 

Personally,  I  am  a  little  incredulous  that  an  improvement 
to  the  extent  mentioned  is  possible,  yet  I  am  convinced  that 
bc'.ter  results  can  be  gotten  by  using  distilled  instead  of  ordi- 
nary water  in  a  lubricant. 

The  theory  upon  which  I  base  this  statement  is  that  with 
distilled  water  the  objectionable  earthy  carbonates  and  sul- 
phates are  removed,  and  do  not,  therefore,  have  a  deleterious 
effect  upon  the  cutting  edge  of  the  milling  cutter.  Also,  the 
magnesium  chloride  in  "hard"  water  has  a  slightly  corroding 
action  on  the  tool.     The  above  elements  in  combination  with 


Figs.  1  and  2.    End  Views  of  the  Acyustable  Tap. 

in  detail  in  Fig.  3.  These  shoes  are  tightened  by  the  small 
slotted  head  screws  shown.  It  will  be  noticed  that  there  is 
a  shoe  between  every  other  pair  of  blades  only,  and  that 
the  metal  of  the  tap  body  is  left' solid  between  alternate  pairs, 
so  that  when  the  blades  are  tightened  in  place  by  means  of 
the  shoes,  they  are  held  firmly  up  against  the  body  part  of 
the  tap.  The  means  by  which  the  adjustment  is  accomplished 
is  best  shown  by  the  end  view  in  Fig.  2.  It  will  there  be 
seen  that  the  bottom  surface  of  the  ends  of  the  chasers  rest 
against  the  outside  edges  of  a  disk  or  cam,  milled  with  steps 
so  that  on  being  turned,  all  the  blades  will  move  outward  an 
equal  amount  in  a  radial  direction.  This  cam  Is  shown  in 
detail  in  Fig.  3.     It  is  provided  with  two  holes,  as  shown  in 


Fig.  3.    Vie-w  showing  the  Construction  of  the  Tap. 

Fig.  2,  for  a  spanner  wrench.  The  chasers  can  be  moved  for- 
ward in  a  longitudinal  direction,  by  adjusting  the  collar 
shown  in  Fig.  3,  at  the  upper  end  of  the  tap  body. 

Fig.  1  shows  a  view  of  the  tap  from  the  shank  end.  Marks 
(not  shown)  on  the  back  of  the  shank  indicate,  first,  the  size 
of  the  tap,  which  is  4.520  inches,  then  the  drawing  number, 
and,  finally,  the  number  of  the  bin  in  the  tool-room  where 
this  tap  is  kept  when  not  in  use.  The  upper  ends  of  the 
chasers  or  blades  simply  bear  against  the  face  of  the  threaded 
collar. 

When  having  adjusted  the  tap,  it  is  evident  that  the  front 
end  of  the  chasers  will  have  all  the  cutting  to  do,  and  for  this 
reason   it  is  likely  that  many  will  criticise  the  construction. 
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However,  this  tap  was  made  nearly  four  years  ago,  and  has 
glveu  satisfactory  service  for  the  purposes  for  which   It  was 
Intended,  aud  this  Is.  of  course,  the  main  consideration. 
Decatur,  111.  Ethan  Viai.l. 


REASONS  WHY  SO  LITTLE  IS  HEARD  FROM 
FORGE  SHOPS. 

In  the  January  Issue  of  Machinery  the  editor  remarks  that 
It  is  strange  that  there  Is  so  little  literature  on  drop  forging 
aud  machine  blacksnilthlng,  considering  the  Importance  of  the 
art.  It  would  not  seem  so  strange  were  the  conditions  under 
which  the  men  actively  employed  at  such  work  were  better 
known.  Manufacturers  are  principally  responsible  for  exist- 
ing conditions.  Quite  often  we  find  a  thoroughly  up-to-date 
manufacturing  plant  with  the  forge  shop  In  the  most  obscure 
corner,  practically  the  place  the  farmer  would  use  for  a  hog- 
pen; and  the  blacksmith  Is  looked  upon  as  a  disagreeable 
necessity  or  an  expensive  luxury.  Very  little  has  been  done 
to  make,  the  art  of  blacksmlthlng  attractive  to  the  young 
American,  with  the  result  that  we  depend  almost  entirely 
upon  the  imported  article  to  do  our  iron  and  steel  working. 

Usually  the  inside  of  the  forge  shop  compares  well  with 
its  location:  a  great  and  fearful  combination  of  scrap,  dis- 
carded tools,  and  smoke,  slightly  mixed  with  modern  machin- 
ery such  as  an  occasional  steam-  or  trip-hammer,  usually  of 
a  design  out  of  proportion  with  the  work  for  which  it  is 
intended.  System  is  conspicuous  by  its  absence,  and  as  a  rule 
men  employed  in  such  shops  have  adapted  themselves  to  their 
surroundings.  The  writer  has  been  employed  in  shops  of 
from  four  to  ten  forges,  with  scarcely  enough  tools  to  equip 
one  fire.  The  result  is  that  the  "borrow-and-lend"  or  "first- 
come-best-served"  principle  had  to  be  adopted.  Much  time 
was  lost  in  hunting  up  tools,  and  quite  often  when  they  were 
located,  some  one  else  was  using  them. 

Too  much  seems  to  be  taken  for  granted  both  by  the  manage- 
ment and  by  the  blacksmith  himself.  The  manufacturer  seems 
to  take  for  granted  that  the  equipment  of  our  grandfathers 
is  good  enough  for  the  blacksmith  of  the  present  day;  and 
it  takes  a  great  deal  of  argument  to  convince  him  that  a 
fixture  for  a  steam  hammer,  a  set  of  dies,  a  former,  or  a 
modern  furnace,  would  reduce  the  cost  of  production.  The 
same  man,  however,  is  willing  to  get  any  kind  of  machine  or 
appliance  to  keep  his  machine  shop  or  tool-room  up  to  date. 
On  the  other  hand,  a  great  many  blacksmiths  take  it  for 
granted  that  because  some  one  who  had  a  reputation  made  a 
piece  of  work  in  a  certain  way,  there  is  only  that  one  way 
of  doing  it.  They  do  not  seem  to  trouble  about  thinking  for 
themselves,  and  will  find  all  kinds  of  objections  to  up-to-date 
appliances:  A  furnace  will  heat  too  many  pieces  at  one  time, 
the  noise  deafens  them,  the  trip-hammer  sounds  like  a  boiler- 
shop,  and  so  forth;  but  they  never  mention  the  increase  of 
production  or  reduced  cost.  And,  too  often,  when  they  find  a 
thinker  who  gets  ahead  of  them,  they  will  brand  him  the 
fellow  who  is  trying  to  get  a  mortgage  on  his  job. 

It  is  very  rare  that  we  find  a  well-educated  man  in  the 
forge  shop.  The  majority  of  American  blacksmiths  are  re- 
cruited from  boys  who  have  had  to  earn  a  living  at  the  first 
thing  which  would  bring  in  the  most  money — usually  doing 
odd  jobs  around  the  forge  shop,  or  operating  a  steam  hammer, 
as  a  start.  After  a  time  they  may  be  put  to  help  a  blacksmith, 
and  if  they  are  bright  and  have  a  foreman  who  recognizes 
merit,  they  may  get  a  forge,  doing  small  work.  Once  at  the 
forge,  they  are  usually  there  for  life.  There  are  very  few 
who  are  blacksmiths  from  choice,  and  sd  few  of  them  have 
a  fair  education,  that  it  is  not  surprising  that  so  little  has 
been  written  on  the  art  of  blacksmlthlng. 

If  manufacturers  would  do  something  to  bring  the  forge 
shop  up  to  the  standard  of  the  average  machine  shop  in  the 
way  of  equipment,  ventilating,  heating,  provision  for  wash- 
rooms, etc.,  and  besides  take  an  interest  In  the  boys  who  are 
learning  the  trade,  encourage  them  to  study  mechanical  draw- 
ing, arithmetic  and  such  things  as  would  help  them  to  do 
work  according  to  mechanical  principles,  we  would  in  a  short 
time  have  our  forge  shops  filled  with  men  who  would  bring 
the  art  of  blacksmlthlng  to  the  front.    But  few  people  seem 


to  realize  the  Importance  of  blacksmlthlng,  although  there  Is 
not  a  machine-building  concern,  nor  an  individual,  who  does 
not  depend  u|ion  it  more  or  less.  What  would  happen  to  our 
industries  If  It  was  not  for  the  men  who  earn  their  living 
behind  the  anvil?  James  Cran. 

Plalnfield,  N.  J. 


DRAFTSMAN'S  PORTFOLIO. 
Difficulty  Is  often  experienced,  and  time  Is  wasted.  In 
"hunting  up"  tracings.  Every  large  firm  has  a  boy  or  two 
to  take  care  of  the  tracings  In  the  files  or  the  vault,  and 
who  are  required  to  see  that  every  drawing  Is  properly 
charged  to  the  draftsman  requesting  to  borrow  it.  It  is  a 
fact,  however,  that  tracings  often  disappear  among  the  piles 
the  draftsmen  have  on  their  tables.  If,  for  Instance,  a  certain 
tracing  is  wanted  by  the  superintendent,  the  way  to  get  it  is 
usually  as  follows:  After  looking  up  the  number,  the  boy  in 
charge  of  the  vault  finds  out  that  the  drawing  in  question 
was  charged  to  Brown  on  a  certain  date.  He  goes  to  Brown, 
looks  through  the  tracings,  and  after  a  while,  to  make  sure 
that  the  one  he  wants  is  not  there,  upon  asking  for  it,  he  gets 
the  following  answer,  "Somebody  took  it,"  and  the  boy  Is 
just  as  wise  as  before.  He  will  have  to  look  through  all  the 
piles  of  tracings,  the  number  of  which,  may  reach  to  hundreds. 
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A  DraftBman'a  Portfolio  In  which  the  Tracings  In  Use  are  Icept. 

If  the  boy  has  good  luck,  he  will  find  what  he  is  looking  for, 
but  he  as  likely  may  have  to  report  that  the  tracing  cannot 
be  found,  which,  of  course,  will  not  satisfy  the  superintendent. 
This  is  an  every-day  occurrence,  but  the  following  device  or 
system  will  do  away  with  this  trouble: 

Let  every  draftsman  have  a  portfolio  large  enough  to  hold 
the  largest  standard  size  of  tracings.  This  portfolio  should 
be  of  heavy  cardboard,  with  the  back  and  corners  leather- 
covered.  The  front  should  have  a  number  corresponding  to 
the  number  of  the  table  where  it  is  used.  The  portfolios  being 
kept  in  the  vault  over  night,  will  assure  quick  distribution 
when  they  are  taken  out  of  the  vault  in  the  morning.  A 
small  block  of  loose  leaves  divided  into  four  columns  should 
also  be  attached  to  the  front.  The  first  column  ts  to  be  used 
for  the  drawing  number,  the  second  and  fourth  for  dates,  and 
the  third  for  the  name  of  the  draftsman  to  whom  the  tracing 
has  been  given.  The  portfolio  should  also  have  three  or  more 
partitions  of  cardboard  to  separate  the  drawings  of  different 
sizes  or  types  of  machines,  thus  facilitating  the  finding  of  any 
particular  tracing.  The  drawings  should  be  handled  in  the 
following  manner:     Each  person  taking  a  tracing  out  of  the 
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vault,  should  register  his  name  and  the  date  on  a  card  for 
that  purpose,  to  be  left  in  place  of  the  tracing.  After  return- 
ing to  his  own  table,  the  draftsman  should  at  once  put  the 
number  and  the  date  in  their  proper  columns.  Now,  if  Smith 
asks  for  the  same  tracing  later  on,  his  name  and  the  date 
should  be  put  down  by  him  in  the  proper  column.  When  the 
boy  looks  for  a  tracing,  all  he  has  to  do  is  to  glance  at  the 
cover  to  know  at  once  whether  the  tracing  is  in  the  portfolio 
or  has  been  given  to  Smith.  In  this  way  he  will  find  the 
tracing  very  quickly.  If  the  tracing  is  returned  to  the  vault 
or  to  Brown,  the  corresponding  charge  should  be  cancelled. 
By  this  method,  the  tracings  will  be  kept  clean  and  in  good 
shape.  Geo.  Willi.im  Boiiler. 

Milwaukee,  Wis. 

[While  the  system  proposed  by  our  correspondent  has  many 
good  features,  it  is  likely  that  the  draftsmen  would  find  It 
troublesome  to  open  up  the  big  portfolio  every  time  they 
wanted  to  get  or  put  back  a  tracing,  and  after  a  while  it  is 
to  be  feared  that  most  of  the  tracings  would  be  found  on  top 
of  the  portfolio,  and  not  inside.  That,  however,  may  be  a 
minor  matter.  A  more  important  point  to  call  attention  to 
in  this  connection  is  that  tracings  should  not  be  used  for 
reference.  Tracings  are  made  to  take  blue-prints  from,  and 
for  no  other  purpose.  The  only  thing  given  to  the  draftsman 
for  reference  should  be  a  blue-print ;  then  there  is  no  danger 
of  soiling  or  spoiling  the  tracings  by  constant  handling,  nor 
of  losing  them;  and  a  blue-print  is  fully  as  satisfactory  as  a 
tracing  for  reference. — Editor.] 


FITTING  TRUNNIONS  TO  A  LARGE  DRUM. 

The  sectional  view  shown  herewith  represents  a  steel  drum 
held  between  two  cast  iron  heads  by  rods  with  nuts  on  each 
end.  To  each  head  is  bolted  a  flanged,  hollow  cast  iron 
trunnion  on  which  the  drum  is  to  revolve.  In  a  shop  where 
there  is  no  lathe  large  enough  to  swing  the  drum,  the  prob- 
lem is  how  to  get  the  trunnions  turned  and  bolted  on  so  that 
they  will  be  in  line  and  true  with  each  other. 

Referring  to  the  illustration,  A  is  the  steel  drum,  B,  the 
rods  for  holding  the  drum  and  heads  in  place,  C,  the  cast 
iron  heads,  D,  the  trunnions,  E,  two  cast  iron  collars,  F,  a 
piece  of  cold  rolled  shafting,  G,  a  flanged  sleeve  with  a 
brass  thumb-screw  to  hold  it  at  any  desired  place  along  the 
shaft,  H.  a  piece  of  drill  rod  sharpened  for  a  scriber  and 
held  in  the  flange  of  the  sleeve  G  by  a  small  set-screw.  After 
removing  all  rough  spots  on  the  bosses  against  which  the 
trunnions  D  are  to  be  bolted,  holes  are  drilled  through  the 
heads  C  for  the  bolts  which  are  to  hold  the  trunnions.  The 
steel  drum  is  then  placed  between  the  heads  and  fastened 
by  the  rods  B  which  pass  through  holes  cast  in  the  heads. 
The  drum  is  now  ready  for  putting  the  trunnions  on.  The 
trunnions  are  taken  to  the  lathe  and  caught  in  the  chuck  by 
the  flange,  and  the  ends  E  faced.  Then  catching  the  end  K 
in  the  chuck,  the  cored  hole  which  passes  through  the  center 
of  the  trunnion  is  counterbored  a  short  distance  at  the  flange 
end  to  fit  the  outside  of  the  collars  E.  these  collars  having 
previously  been  bored  a  close  running  fit  for  the  shaft  F,  and 
turned  true  on  the  outside.  After  chamfering  the  corner  of 
the  counterbore.  the  trunnion  may  be  steadied  by  means  of  a 
pipe  center  while  the  outside  diameter  of  the  flange  is  turned 
true  with  the  counterbore.  The  flange  is  then  faced  and  fitted 
to  the  smallest  diameter  of  the  opening  in  the  drum  head, 
assuming  that  the  opening  will  be  somewhat  out  of  round. 
The  trunnions  are  now  put  in  thejr  places  on  the  drum  heads, 
and  fastened  by  means  of  a  strap  across  the  opening  in  the 
head,  and  a  bolt  long  enough  to  reach  through  the  center  of 
the  trunnion  and  a  washer  against  end  K.  By  reaching  in  at 
the  opening  L  in  the  drum,  the  bolt  holes  are  marked  on  the 
trunnion  flanges.  After  marking  the  trunnion  flanges  and 
drum  heads  so  that  each  trunnion  can  be  put  back  in  the 
same  place  and  position,  the  trunnions  are  removed  and  the 
bolt  holes  drilled  after  which  the  trunnions  ai'e  put  back  in 
their  places  on  the  drum  heads  and  all  the  bolts  put  in  and 
tightened.  Ordinarily  on  a  rough  job  of  this  kind  the  flange 
seats  on  the  drum  heads  will  be  true  enough  so  that  the 
trunnion  flanges  under  the  pressure  of  the  bolts  will  come 
down  tight  all  round,  if  not,  the  seat  must  be  chipped  or 
planed  to  give  a  fair  bearing. 


Now,  with  the  trunnions  on  the  drum  heads,  and  bolts  all 
tight,  the  cold  rolled  shaft  is  put  in  place  as  shown  in  the 
drawing  with  the  two  collars  E  in  the  counterbores  of  the 
trunnions.  It  is  evident  that  the  shaft  is  true-  with  the  out- 
side diameter  of  the  flanges  at  both  ends  of  the  drum.  After 
coating  the  ends  K  with  any  good  marking  material,  the 
sleeve  G  is  placed  on  the  outer  end  of  the  shaft  and  moved 
along  until  the  scriber  H  is  very  close  to  the  end  K  of  the 
trunnion,  where  it  is  made  fast  by  means  of  the  brass  thumb- 
screw, not  shown.  The  shaft  is  now  revolved,  by  taking  hold 
of  the  sleeve  G,  and  at  the  same  time  pushed  gently  until  the 
scriber  comes  in  contact  with  the  end  of  the  trunnion  and 
scribes  a  circle  thereon.  It  is  obvious  that  the  circle  so- 
scribed  is  true  with  the  shaft  bearings  in  the  collars  E.  and 
also  true  with  the  outside  diameter  of  the  trunnion  flanges. 
The  sleeve  is  now  removed,  and  placed  on  the  other  end  of  the 
shaft  and  the  other  trunnion  scribed  in-  the  same  manner. 
The  trunnions  are  now  removed  and  taken  to  the  lathe,  and 
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Section  sho^pingr  the  Drum  and  its  Trunnions  ^rliich  were  turned  in  a 
Small  Lathe,  and  then  set  in  Aligrnment  \vith  each  otl^er. 

caught  by  the  flange  end  in  the  chuck  and  set  so  that  the 
outside  diameter  of  the  flange  and  the  circle  on  the  end  K 
both  run  true  at  the  same  time.  The  cored  hole,  which  passes 
through  the  center  of  the  trunnion  may  now  be  bored  a  short 
distance  in  at  the  end  K,  and  chamfered  to  fit  a  pipe  center 
which  may  be  used  to  steady  the  work  while  roughing,  after 
which  the  center  should  be  withdrawn  to  see  if  the  circle  is 
still  running  true;  if  not,  it  must  be  made  to  run  true  with 
the  outside  diameter  of  the  flange  after  which  the  finishing 
cut  is  taken.  After  finishing  to  size,  the  trunnions  are  put  in 
their  places  on  the  drum  heads,  and  bolted  up  in  the  exact 
positions  which  they  were  in  when  the  circles  were  scribed 
on  their  ends  at  A",  and  they  will  be  in  line  and  true  with 
each  other  as  desired.  ■   J.  T.  Gbijishaw. 

Detroit,  Mich. 


AN  ALTERNATIVE  PLANER  TYPE  SUGGESTED. 

AVe  have  read  with  much  interest  your  description  of  the 
huge  Bement  (Niles-Bement-Pond  Co.)  planer,  published  in 
your  January  issue.  It  seems  to  us  that  if  we  take  into  ac- 
count the  depreciation,  interest  on  money  invested,  the  large 
space  talten  up  by  the  machine  and  the  extra  power  required, 
a  sum  of  at  least  50,000  to  60,000  francs  per  annum  should 
be  charged  against  it.  The  first  cost,  no  doubt,  was  not  far 
from  300.000  francs.  It  is  a  pity  that  we  do  not  know  ex- 
actly the  kind  of  work  this  machine  has  to  plane,  but  it 
seems  that  a  planer  built  on  the  style  shown  in  the  accom- 
panying half-tone  illustrations,  would  have  served  general 
purposes  much  more  economically  and  would  have  been  fully 
as  adaptable,  especially  so  if  the  bottom  table  could  be  raised 
and  lowered  by  hydraulic  pistons  so  as  to  place  the  work 
at  the  required  height. 

M.  Morane,  of  Paris,  has  a  planer  of  this  type  in  a  much 
smaller  size  with  the  hydraulic  system  to  adjust  the  table, 
and  it  is  giving  excellent  satisfaction.  In  our  opinion  a 
planer  built  according  to  this  plan  would  not  require  more 
than  25  horse-power,  and  it  would  take  up  no  more  room 
than  the  machine  illustrated  in  your  January  issue.  There 
certainly  would  be  much  difference  in  the  capital  invested. 

SOCIETE  AXOKYJIE  DES  MOTEURS  A   GaZ  A.   BOLLINCKX. 

Huyssinghen,  Belgium. 

[The  type  of  planer  referred  to)  im  th.e  above  is  that  built 
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by  the  Societe  Anonynie  ties  Etabllssenients  Fetu-Deflze, 
Liege,  BelKiuni,  and  is  used  by  such  concerns  as  Fried. 
Kruiip,  Essen,  Germany;  ArmstionK,  Whitworth  &  Co..  Lon- 
don,  Enghuiil;    DilliiifAi'U    lliitlenwcrlie,   DillinKen,    for   planing 


armor-plates,  conning  towers  for  forts,  and  other  massive 
work  having  great  weight.  The  same  type  of  planing  ma- 
chine Is  used  in  America  by  the  Bethlehem  Steel  Co.'s  and 
Carnegie  Co.'s  armor   plants. — EnrroH.l 
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MAKING  NUTS  FOR  FLEXIBLE  STAY-BOLTS. 
The  accompanying  engraving  shows  a  method  of  making 
nuts  for  flexible  stay-bolts,  which  may  be  of  interest  to  some 
of  the  readers  of  Machikert.  In  the  shop  where  this  method  is 
employed,  a  drop  forging  press  is  not  available.  This  device 
was  therefore  designed  to  be  used  on  a  liA-inch  AJax  nut 
machine.  The  nut  blank  is  placed  in  a  holder  A,  and  the  die 
B  holds  it  In  place.     The  punch  C  then  moves  forward  and 


extent,  as  a  sharp  blade,  with  too  much  pressure  back  of  it, 
will  have  a  tendency  to  break.  If,  by  chance,  it  does  not  hap- 
pen to  break,  it  will  at  least  get  some  of  the  teeth  broken  off, 
which,  as  far  as  its  usefulness  is  concerned,  to  a  certain  ex- 
tent, is  almost  as  bad  as  if  the  saw  itself  were  broken.  This, 
in  fact,  is  one  of  the  chief  causes  of  the  breakage  of  saws, 
and  it  is  also  a  reason  why  saw  blades  made  by  reliable  and 
able  makers  ai"e  pronounced  too  hard,  and  discarded,  at  times. 


■immm 
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Device  for  making  Flexible  Stay-bolt  Nuts  on  the  Ajax  Nut  Machine. 


crowns  the  nut,  and  finally  punch  D  Is  fed  forward  and  makes 
the  recess  into  the  blank  for  the  thread,  at  the  same  time  that 
the  projection  is  thrown  up  on  the  end  of  the  nut.  The  fin- 
ished nut  is  shown  at  E.  This  process  of  making  nuts  proved 
a  complete  success,  it  being  possible  to  make  1,000  in  10 
hours.  ^-  ^• 


THE  USB  AND  ABUSE  OP  THE  HACK-SAW. 

The  most  useful  tool  in  the  tool-room,  and,  at  the  same 
time,  the  most  abused  tool  of  all,  perhaps,  is  the  power  hack- 
saw. Nearly  every  tool-room  has  one,  and  every  one,  from 
the  new  apprentice  to  the  "old  man"  uses  it  more  or  less— 
but  how  do  they  use  it?  In  the  average  shop  this  tool  is  not 
only  neglected  in  so  far  as  cleaning  and  proper  oiling  is  con- 
cerned, but  it  is  misused  in  almost  every  conceivable  way, 
and  it  has  occurred  to  the  writer  that  a  few  words  in  the 
columns  of  Machinery  with  reference  to  the  proper  use  of 
the  hack-saw  might  be  instrumental,  to  some  extent,  at  least, 
in  calling  attention  to  this  matter.  The  following,  therefore, 
contains  a  few  suggestions  which  will  be  helpful  for  getting 
the  best  results  out  of  this  machine  with  a  minimum  cost 
for  hack-saw  blades. 

When  a  piece  of  steel  is  nearly  sawed  off,  it  is  poor  practice 
to  try  to  break  it  off  while  the  saw  is  running,  by  working  it 
up  and  down,  because  it  is  likely  to  break  the  saw  In  every 
instance.  The  saw  should  be  stopped,  and  the  saw-frame 
raised  firfet,  before  any  attempt  Is  made  to  break  off  the  piece. 


TEMPORARY 
BLOCKING 
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Blocking  for  Holding 
Short  WTork. 


Fig.  1.    Temporary  Blocking  for  Using 
Portion  of  Saw  not  yet  Dulled. 

It  a  piece  of  steel  or  iron  is  sawed  through  about  one-half  or 
three-quarters  of  its  thickness,  and  the  saw  blade  proves  to 
be  too  dull  to  cut  through  the  piece  completely,  then  remove 
the  blade  and  replace  it  with  a  new  one,  but  turn  over  the  piece 
and  start  the  cut  on  the  opposite  side,  because  a  dull  saw 
blade  is  always  worn  more  or  less  on  the  sides,  and  will  always 
cut  a  narrower  slot  than  a  sharp  blade,  and  if  a  new  blade  is 
forced  into  the  slot  already  sawed  by  a  dull  saw,  it  will  almost 
always  stick,  and  when  started  up  it  is  very  likely  to  break. 

The  duller  a  saw  is,  the  more  pressure  or  weight  should  be 
hrought  to  bear  upon  it.  Whenever  the  old  blade  is  replaced 
by  a  new  one,  the  pressure  should  be  released,  to  a  certain 


for  inferior  ones,  although  the  real  cause  of  the  breakage 
ought  to  be  laid  to  the  ignorance  and  carelessness  of  the  oper- 
ators. 

The  writer  has  often  seen  saw  blades  thrown  away,  that 
are  supposed  to  be  too  dull  for  further  use,  although  they 
could  have  been  used  for  a  great  deal  longer  time,  if  the 
method  shown  in  Fig.  1  had  been  employed,  where  that  part 
of  the  blade  is  used  which  has  not  previously  been  employed 
to  any  great  extent.  When  most  of  the  pieces  cut  off  in  the 
hack-saw  are  of  small  diameters,  it  is  often  only  one  small 
portion  of  the  saw  that  becomes  dull,  the  remainder  being  as 
good  as  new.     The  engraving  indicates  how  the  piece  sawed 


Pig.  3. 


Shelf  for    Supporting  Portion  of 
Work  being  Cut  Off. 


Machinery, S.  J'. 


Fig.  4.  Effect  when 
End  of  Work  being  Cut 
Off  is  not  Properly  Sup- 
ported. 


off  is  removed  from  its  ordinary  position  by  a  temporary 
blocking  between  the  piece  itself  and  the  stationary  vise  jaw. 
This,  of  course,  permits  the  saw  to  cut  with  a  different  por- 
tion from  that  which  has  previously  been  employed  to  do 
most  of  the  work. 

In  starting  up  a  saw.  it  always  pays  to  slightly  lift  up  the 
saw  frame  until  the  blade  has  made  a  few  strokes  and  pro- 
vided a  bearing  surface  for  itself  in  the  piece  to  be  cut  off. 
It  is  evident  that  in  sawing  off  a  piece  of  square  or  flat  stock, 
the  blade  will  first  come  in  contact  with  the  sharp  corners  of 
the  stock,  which,  of  course,  give  no  bearing  surface  for  the 
saw  at  all,  and  the  saw  will  therefore  dig  in.  If,  however,  the 
saw  is  prevented  from  coming  down  upon  the  work  with  its 
full  weight  until  a  sufficiently  long  bearing  surface  for  the 
teeth  has  been  provided,  the  life  of  the  saw  will  be  greatly 
prolonged,  and  a  consequent  cutting  down  of  the  expense  of 
the  operation  of  the  hack-saw  will  follow. 

If  a  bar  is  to  be  cut  off,  always  hold  it  in  the  vise  in  such  a 
manner  that  the  greater  portion  of  the  bar  is  between  the 
vise  jaws.  This  will  give  a  good  support  to  the  piece.  A 
piece  of  work  that  is  insecurely  held  in  the  vise  will  always 
wobble,  and  this  is  a  frequent  cause  of  breakage  of  saws. 
Should  a  piece  be  so  short  that,  when  placed  in  the  vise,  it 
will  not  extend  over  one-half  of  the  length  or  width  of  the 
vise  jaws,  then  place  a  piece  of  blocking^of  the  same  diameter 
at  the  other  end  of  the  vise,  as  shown  in  Fig.  2,  before  tight- 
ening it.  This  will  tend  to  permit  the  vise  to  hold  the  work 
securely,  and  also  prevent  injury  to  the  vise  from  springing 
or  breakage. 


.June,  1908. 


MACHINERY. 


713 


If  a  hack-saw  Is  of  a  good  design.  It  usually  lias  a  pio.ii'cliiig 
shelf  similar  to  that  shown  at  A.  I'Mg.  ;i,  which  pi-ovUlos  for 
support  of  the  piece  to  be  cut  off.  Otherwise,  when  nearly 
sawed  off.  the  piece  will  bend  over,  causing  the  saw  to  dig 
Into  It,  as  at  li.  Fig.  4.  All  hack-saws,  however,  are  not  pro- 
vided with  this  projecting  shelf,  and  this  Is  rather  surprising, 
as  It  seems  to  be  a  serious  defect. 

In  conclusion,  the  writer  would  say  that,  from  personal  ex- 
perience, he  believes  that  the  best  results  are  obtained  by 
having  all  the  sawing  off.  either  on  the  power  hack-saw  or  a 
cutting  machine,  done  by  one  man,  provided  It  Is  seen  to  that 
this  man  knows  his  business.  No  one  else  should  be  per- 
mitted to  run  the  machine.  In  this  way.  If  anybody  is  to  be 
blamed  for  undue  carelessness.  It  is  an  easy  matter  to  find  out 
who  Is  to  blame.  Better  results  are  also  obtained,  from  a  fin- 
ancial polnt'of  view,  because  a  great  deal  of  time  is  wasted  by 
each  man  spending  a  certain  time  on  cutting  off  his  work  him- 
self at  the  hack-^w,  when  this  could  as  well  be  done  by  some- 
body who  is  doing  this  kind  of  work  all  the  time. 

C.  F.  Emerson. 


"WHITWORTH  OR  ENGLISH  TAPER  PIPE  TAPS. 

In  the  article  on  Screw  Thread  Systems  in  the  February 
Issue  of  Machinery,  It  was  mentioned  that  the  manufac- 
turers make  the  taper  on  Whitworth  or  English  pipe  taps  the 
same  as  the  taper  on  Briggs  standard  pipe  taps.  In  the 
April  issue,  however,  it  Is  also  mentioned  that  In  England 
these  taps  are  made  with  a  1-inch  taper  per  toot,  instead 
of  %-inoh,  and  that  at  least  one  firm  in  this  country  makes 
these  taps  with  the  taper  according  to  this  practice.  No 
table,  however,  is  appended,  giving  any  dimensions  for  Eng- 
lish taper  pipe  taps,  when  these  are  made  with  a  1-inch  taper 
per  foot.  Mechanical  hand-books  give  nothing  on  the  subject 
of  the  taper  of  Whitworth  pipe  taps,  and  tor  that  reason  it  is 
highly  desirable  that  the  question  of  correct  taper  be  brought 
up  in  the  discussion  of  this  subject.  The  dimensions  of  these 
taps  should  be  based  upon  standard  Whitworth  pipe  tap  gages, 
which  are  made  in  England  by  the  Whitworth  Company. 
These  gages  all  taper  1  inch  to  the  foot  and  are  so  marked 
upon  the  gage. 

The  accompanying  table  shows  the  dimensions  of  Whit- 
worth pipe  taps,  as  made  by  the  A.  J.  Smart  Mfg.  Co.  It  will 
be  noticed  by  comparing  this  table  with  the  one  appearing  in 
the  March  issue  of  Machinery,  for  regular  Briggs  pipe  taps, 
that  the  diameters  at  the  small  end  are  not  the  same  for  the 

TABLE  OF  WHITWORTH  PIPE  TAPS. 

(A.  J.  Smart  Mfg.  Co.'s  Standard.j 

Taper  per  foot  =  1  inch. 
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same  nominal  sizes.  This  is  because  English  pipe  is  smaller 
than  American  pipe,  according  to  all  tables,  so  that  the  ends 
on  the  Whitworth  pipe  taps  should  be  made  correspondingly 
smaller.  It  Is  believed  by  the  A,  .1.  Smart  Mfg.  Co.  that  the 
proper  way  to  make  the  taps,  therefore,  is  to  make  the  diam- 
eter at  the  smaller  end  correspondingly  smaller.  The  lengths 
of  the  pijie  taps  In  the  table  will  also  be  found  to  be  shorter, 
because  It  has  been  found  that  all  users  of  pipe  taps,  espe- 
cially plumbers,  prefer  the  shorter  lengths,  and  many  of  the 
tap    manufacturers    are    now    making    the    lengths    of    the 


threaded  part  of  pipe  taps  the  same  as  those  given  In  the 
table.  The  A.  .T.  Smart  Mfg.  Co.  also  only  makes  4  or  6  flutes 
In  Its  taps.  The  coinpan.v  has  found  that  customers  do  not 
like  an  odd  number  of  flutes,  as  the  taper  with  the  odd 
number  of  flutes  can  never  be  measured  by  micrometers 
after  the  flutes  have  been  once  milled.  This  Is  a  great  dis- 
advantage (or,  to  some  people,  an  advantage)  In  cases  of 
disputes  as  to  the  sizes  of  the  taps.  In  the  table  given, 
there  will  be  found  a  column  giving  the  size  of  the  steel 
used  for  the  different  taps.  This  information  is  given  for 
the  convenience  of  the  purchasing  agent,  the  superintendent, 
(he  foreman,  etc.,  and  has  often  been  found  exceedingly 
useful.  CiiABLES  E.  Smabt. 

Greenfield,  Mass. 


DEVICE  FOR  MAKING  WAX  FILLETS. 

The  device  for  making  wax  fillets,  described  by  M.  R.  Kava- 
nagh  in  the  December,  1907,  issue  of  Machinery,  is  a  good 
thing  for  a  pattern-maker  to  own,  but  it  may  be  made  as 
shown  by  the  accompanying  illustration  with  less  trouble  and 
expense.    The  barrel  A  is  a  piece  of  brass  tubing.     The  cap  B 
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A  Simple  Tool  for  Making  Wax  Fillets. 


Miic/iinerj/,  A'.r. 


and  the  plunger  C  are  both  made  of  hard  wood.  Eight  dif- 
ferent sized  holes  are  drilled  near  one  end  of  the  tube,  all 
but  one  being  covered  by  that  part  of  B  which  extends  Into 
the  tube,  as  shown.  Any  other  hole  may  be  uncovered  by 
turning  B.  To  produce  a  fillet,  fill  the  barrel  with  wax,  warm, 
and  compress  in  a  vise.  W.  H.  KNO^vI,ES. 

New  Britain,  Conn. 


METHOD  OP  MAKING  SCREW  FOR 
DRILL  CHUCK. 

Some  time  ago  I  had  occasion  to  replace  a  screw  in  the  Stan- 
dard Tool  Co.  drill  chuck,  and  as  we  did  not  have  any  in 
stock,  one  had  to  be  made  as  soon  as  possible.  I  gave  the 
job  to  a  tool-maker  working  under  me,  and  asked  him  how 
long  it  would  take  to  make  it,  and  he  said  about  one  hour 


StacUiiuirjj,  .N.  J". 

Figr.  1.    Two  Views  of  the  Partly  Finished  Chuck  Screw. 

and  a  half.  I  doubted  his  word,  somewhat,  on  the  time,  but 
told  him  to  go  ahead,  and  in  less  than  an  hour  and  a  half  he 
handed  me  the  chuck  repaired  with  a  good  hardened  screw, 
and  as  true  as  the  day  it  came  from  the  factory.  This  is  a 
job  that  a  tool-maker  does  not  have  very  often,  as  these  screws 


Fig.  2.    Lathe  Center  for  Holdlngr  and  Driving  the  Work. 

are  usually  replaced  by  ordering  from  the  factory,  but  at  the 
same  time,  when  there  Is  one  needed  and  there  Is  none  In 
stock,  it  Is  usually  a  hurry-up  job,  and  It  Is  very  Important 
that  we  should  know  how  to  got  It  out  In  good  time. 

Referring  to  Pig.  1,  the  first  operation  Is  to  cut  off  a  piece 
of  stock  A  long  enough  to  make  the  screw,  allowing  a  little 
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stock  for  finish  on  both  ends;  then  broach  in  the  square  hole 
B.  and  center  the  other  end.  Then  it  is  ready  to  be  turned  and 
threaded  as  shown.  It  is  also  necessary  to  have  a  lathe  cen- 
ter such  as  shown  in  Fig.  2,  with  a  square  G  to  fit  the  hole  B 
snugly,  the  square  also  acting  as  driver.  Then  with  a  parting 
tool,  cut  groove  E  (Fig.  1)  about  %  inch  narrower  than  it  is 
to  be  when  finished.  Then  the  piece  is  ready  to  be  threaded. 
Cut  the  thread  right-  and  left-hand,  using  the  broken  screw 
for  thread  dimensions.  It  is  not  necessary  to  take  any  care 
in  starting  threads  in  the  right  position,  in  order  to  have  the 
jaws  come  central  in  the  chuck. 

After  the  threads  have  been  finished  to  size,  chuck  jaws  D 
(Fig.    3)    are   set  in  place   on   the  screw   and   turned   around 

until  they  pome  firmly 
against  center  pin  H. 
The  groove  E  can  then 
be  made  perfectly  cen- 
tral -with  the  working 
faces  of  the  chuck  jaws 
by  setting  the  parting 
tool  with  the  pin  M, 
which  is  held  between 
the  jaws.  After  the  tool 
has  been  set  in  this  way, 
and  one  side  of  the  groove 
E  has  been  faced,  the 
jaws  may  be  put  on  the 
screw  again  in  the  same 
position,  and  the  tool  set 
for  facing  the  opposite 
side  of  the  groove. 

It  may  seem  useless  to 
the    reader    to    use    the 

and  the  Working-  races  of  the   Chuck  Jaws     Center  pin  U,  aS  11  WOUIU 

'^""'"■"^  be    just    as    well    to    use 

the  chuck  jaw  at  /  to  obtain  the  center  of  the  groove 
/;.  but  that  will  not  hold  good  in  all  cases,  as  some- 
times you  will  find  that  the  surface  I  is  not  true  with 
the  part  of  the  chuck  jaw  that  holds  the  drill.  In  order 
to  be  on  the  safe  side,  it  is  wise  to  take  the  measurement  from 
the  working  part  of  the  chuck  jaw.  It  does  not  matter 
whether  the  chuck  is  old  or  new,  groove  E  is  bound  to  be 
central  with  the  working  face  of  the  jaw.  One  thing  I  would 
like  to  say  in  conclusion  is  that  it  is  wise  to  have  a  piece  of 
steel  on  hand  suitable  for  making  screws,  as  most  carbon  steel 
used  for  reamers,  taps.  etc..  would  be  too  high  in  carbon  to 
give  good  results  on  screws  where  there  is  a  twisting  strain, 
such  as  chuck  screws. 
Franklin,  Pa. 
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Fig.  3.    Method  of  getting  the   Groove  E 


B.  M.  Weller. 


HARDENING  OF  HIGH  SPEED  STEEL  VERY 
IMPORTANT. 

Referring  to  your  remarks  anent  high  speed  steel  for  mill- 
ing cutters  (page  453,  engineering  edition,  March  issue), 
users  of  steel  must  not  confuse  "hardness"  and  "red-hard- 
ness." Further,  some  steel  tools  last  longer  than  others  with- 
out re-grinding,  on  cast  iron;  while  on  steel  or  wrought  iron 
it  is  the  other  way  about.  Too  many  steel  users  mix  the 
terms  "self-hardening"  and  "high  speed";  also,  they  consider 
that  all  high-speed  steel  is  alike;  whereas,  there  are  more 
sorts  thereof  (I  don't  mean  brands)  than  there  are  of  ordi- 
nary "binary"  or  carbon  tool  steels.  The  lasting  propensity 
of  a  tool  steel  is  more  dependent  on  the  hardening  process 
than  on  the  manufacturer;  and  more  on  the  hardener  (man) 
than  either.  Robert  Gbimshaw. 

Dresden.  Germany. 


FUEL  OIL  STORAGE  SYSTEM. 
Most  oil  storage  systems  are  arranged  so  that  the  oil  will 
flow  by  gravity  to  the  places  where  it  is  required.  This,  how- 
ever, necessitates  having  the  oil  tank  elevated,  and  consider- 
able danger  is  connected  with  this  system.  In  order  to  elimi- 
nate this  danger,  the  arrangement  shown  in  the  accompany- 
ing engraving  was  resorted  to  by  a  foundry  in  the  middle 
West.  The  object  of  the  arrangement  shown  is  to  place  all 
oil  below  the  ground,  and  to  keep  it  there  unless  it  is  forced 


away  from  its  reservoirs  by  means  of  air  pressure.  As  will 
be  seen  from  the  following  description,  all  pumping  of  oil  is 
eliminated,  and  at  the  same  time  the  danger  of  carrying  air 
pressure  on  a  large  storage  tank  for  oil  is  avoided. 

The  arrangement  consists  of  a  large  storage  tank  A.  which 
is  35  feet  long  and  8  feet  in  diameter.  This  storage  tank  is 
filled  directly  from  a  tank  car  at  that  end  of  the  storage  tank 
not  shown  in  the  engraving.  The  small  tank  B.  from  which 
the  oil  is  fed  to  the  places  where  it  is  used,  by  means*  of  air 
pressure,  is  connected  with  the  storage  tank  A  through  the 
piping  D.  This  tank  is  5  feet  long  by  21/,  feet  in  diameter. 
"When  it  is  required  to  fill  the  tank  B,  the  vent  valve  E  is 
opened  and  the  air  pressure  valve  F  closed.  The  tank  B  will 
then  be  filled,  by  gravity,  in  six  minutes.  The  valve  G  and 
the  vent  valve  E  are  now  closed,  and  the  high  pressure  valve 
F  opened,  permitting  the  air  pressure  to  be  applied  on  the  oil 
in  tank  B  through  pipe  C.  Tlien,  if  such  furnace  valves  as 
required  are  opened,  the  oil  will  flow  to  the  places  where 
wanted,  actuated  by  the  air  pressure  on  the  oil  in  tank  B.  It 
is  impossible  to  get  any  air  pressure  on  the  oil  in  the  large 
tank  on  account  of  this  tank  having  a  vent  pipe  H  which  can- 
not be  closed,  and  the  security  is  all  the  greater  as  the  air 
pressure  pipe  to  tank  B  is  smaller  in  diameter  than  the  vent 
pipe  H.  so  that  if  valve  G  should  be  left  open,  the  air  will 
escape  directly  into  the  atmosphere  through  the  pipe  H.  When 
the  pressure  valve  F  is  closed  and  the  vent  valve  E  opened, 
leaving  all  furnace  valves  as  they  are  in  operation,  all  oil  in 
the  pipes  in  the  shaft  will  return  by  gravity  at  least  36  inches 
below  the  floor  of  the  shop. 

If,  after  several  years  of  use,  the  pressure  tank  should  be 
weakened  through  corrosion  so  that  it  would  rupture,  this 
could  do  no  special  damage,  as  the  tank  B 
is  in  the  yard,  and  is  covered  with  12  feet 
of  solid  earth.  It  has  been  found  that 
the  furnaces  use  less  oil  with  the  above 
arrangement  than  they  do  when  employ- 
ing the  overhead  gravity  tank.  There  has 
been  no  trouble  with  water  in  the  oil,  and 
when    the    furnace    piping    is    very    cold. 
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Economical  end  Safe  Storage  System  for  Fuel  Oil. 

no  heating  of  the  same  has  been  required,  as  was  for- 
merly the  case,  because  the  oil  is  comparatively  warm 
in  the  underground  tanks,  and,  having  a  pressure  of  60 
to  80  pounds  per  square  inch,  it  always  finds  its  way  to 
the  furnaces.  It  should  be  noted  that  it  is  important  that 
a  lead  pipe  be  used  for  connecting  the  two  tanks,  permitting 
each  tank  to  settle  independently. 

The  valve  between  the  two  tanks  A  and  B.  which  is  operated 
by  the  hand-wheel  G.  is  placed  in  a  box  with  locked  cover. 
This  box  enters  in  the  ground  so  that  it  comes  down  close 
to  the  valve  seat.  The  vent  pipe  H  is  also  placed  inside  of 
this  wooden  cover,  and  ten  1,0-inch  holes  bored  in  the  side  of 
the  box  to  permit  free  circulation  of  the  air. 

Racine,  Wis.  E.  Faxkknkatk. 
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BORING  LONG  CAST  IRON  CYLINDERS. 
\Vt>  had  some  cast  Iron  I'vliiulers  to  bore,  and  as  they  were 
ten  feet  long,  and  wore  to  Iw  l)oi'ed  twelve  inches  In  diam- 
eter, we  were  obliged  to  make  a  special  boring  tool.  The 
sketch  shows  this  tool,  and  the  wa.v  in  which  it  was  attached 
to  a  lathe.  The  boring  head  B.  which  is  keyed  to  the  bar  C, 
has  six  dove-tailed  slots  cut  across  its  periphery.  These  slots 
were  for  holding  hard  wood  blocks  which  fitted  closely  into  the 
bore,  guiding  the  bar.  A  double-ended  boring  tool  was  clamped 
in  the  groove  across  the  head,  as  shown  at  /•'.    The  si)lit  sleeve 


end.  Attcr  several  attempts  to  plane  llic  casting  with  sutll- 
cient  accuracy,  the  following  method  was  decided  on  as  giving 
the  best  results:  The  casting  was  idaced  on  the  planer  table 
with  the  end  /{  down,  and  with  one  side  of  the  slot  against 
a  tongue  inserted  in  the  table  slot.  The  casting  was  then 
set  witli  I  he  iilaner  housing  by  measuring  at  a  and  h.  adding 
enough  to  a  and  subtracting  enough  from  b  to  allow  for  fin- 
ishing. After  the  end  A  was  finished  to  the  required  dimen- 
sions, the  casting  was  inverted,  as  shown,  and  the  finished 
edge  placed  against  the  tongue  piece  in  the  table.    A  microm- 
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The  Way  in  ^vhich  a  Boring-bar  waa  attached  to  a  Lathe  when  boring  Long:  Cylinders. 


D,  which  w-as  fastened  to  the  lathe  carriage,  supported  one  end 
of  the  boring-bar,  and  the  sleeve  was  clamped  to  the  bar 
when  boring,  as  the  feeding  was  done  by  the  lathe  carriage. 
The  bar  was  also  supported  by  the  tail-stock  as  shown.  Be- 
fore the  boring-bar  was  placed  in  position,  the  enlarged 
parts  E  of  the  cylinder  were  trued  up,  as  the  outer  end  of 
the  cylinder  had  to  be  supported  by  a  steady-rest. 

In  starting  the  cut,  it  was  necessary  to  steady  the  bar  by 
clamping  the  sleeve  nut  D  close  to  the  boring  head,  but  when 
the  head  had  entered  the  cylinder,  the  sleeve  was  moved  out 
as  far  as  the  tail-stock  would  permit,  and  again  clamped  to 
the  bar.  In  starting  this  job,  the  double-ended  boring  tool 
and  hard  wood  block  referred  to,  were  used.  It  was  found, 
however,  that  by  using  a  single  tool,  and  by  inserting  hard- 
ened steel  blocks  in  the  two  slots  opposite  the  tool,  much 
better  work  could  be  done,  because  in  the  former  case  the 
blocks  were  rapidly  worn  away.  Of  course,  it  was  neces- 
sary to  adjust  these  blocks  for  each  cut.  The  cylinders  bored 
in  this  way  were  approximately  straight  and  true,  and  the 
work  entirely  satisfactory.  •  M.  B.  Stauffer. 

Scottdale,  Pji. 


METHOD  OF  PLANING  AN  ODD-SHAPED 

CASTING. 

Referring   to   the  accompanying  engraving,   it   is   necessary 

that    the     end    A     and    the    socket     B    be    interchangeable 

with      another      end     and     socket,      and      that     the     parts. 


MaMnn-y.  X.  r. 
Flgrs.  1  and  2,  showing  the  Work  set  up  on  the  Planer. 

when  m  position,  line  up  the  same  when  the  extension 
is  in  uSe,  as  when  it  is  removed  and  the  other  end 
and  socket  are  in  i)osition.  The  length  of  the  extension 
is  such  that  a  very  small  variation  at  either  end 
would  be  sufiicient  to  cause  a  serious  variation  at  the  other 


eter  measurement  e  was  then  taken  from  the  tongue  to  the 
housing,  and  one  side  of  the  slot  in  the  end  B  of  the  casting 
finished  to  this  measurement  as  at  rf.  In  this  way  the  fin- 
ished surfaces  at  each  end  of  the  casting  were  made  parallel, 
and  in  the  same  plane.  Lehoy  K.  Moultox. 


A  SWAGING  AND  BLANKING  DIE. 
A  few  years  ago,  I  had  some  small  pieces  to  make  as  showu 
at  A  in  the  engraving.  These  pieces,  I  believe,  hold  the  sap- 
phires used  on  phonographs.  The  job  puzzled  me  a  bit  until  I 
hit  upon  the  scheme  of  running  an  annealed  brass  wire' 
through  a  gang  die,  and  swaging  and  blanking  the  pieces  from 
this.  At  B  is  shown  the  end  of  the  wire  after  the  swaging  and 
blanking  punches  have  done  their  work.  The  swaging  punch: 
is  shown  at  C,  while  D  is  the  punch  that  forces  the  blank 


Swaging  and  Blanking  Die  for  Forming  the  Pieces  shown  at  A. 

through  the  die.  The  wire  is  fed  through  the  guide  E,  which' 
keeps  it  in  proper  alignment  with  the  working  faces  of  both 
die  and  punch.  The  dotted  lines,  shown  on  the  swaged  end  B 
indicate  where  the  next  piece  A  will  be  cut  from  the  stock 
by  the  blanking  punch  D.  A  stripper  (not  shown)  removes 
the  scrap  from  the  blanking  punch.  The  pieces,  after  coming 
from  the  die,  are  tumbled  and  then  drilled. 
New  York.  Jasies  J.  Klein. 


CUTTING  OFF  STEEL  SHAFTS. 

The  following  little  kink  may  be  appreciated  by  many  ma- 
chinists who  have  had  more  or  less  trouble  when  cutting  off 
steel  shafts.  By  simply  turning  the  cutting-off  tool  upside 
down,  and  running  the  lathe  backwards,  it  is  possible  to  almost 
entirely  eliminate  any  digging  in  of  the  tool.  This  method 
will  be  found  to  be  far  superior  to  the  ordinary  method  of 
cutting  off  stock.  Of  course,  it  works  to  best  advantage  when 
using  a  straight  cutting-oif  tool.  It  is  necessary  that  the 
lathe  be  reversed;  or  else,  if  the  cross  slide  permits  of  the 
tool  being  placed  on  the  opposite  side  of  the  lathe,  in  the- 
rear,  then  the  reversing  is  of  course  unnecessary. 

Birmingham,   Ala.  .Toiin-  McLi-on. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL,  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are  soUclted  for 

tliis  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

MAKING  KNURLS. 

A  very  satisfactory  method  of  making  the  common  knurls, 
when  no  other  means  is  at  hand,  is  to  turn  up  the  flank  in  a 
lathe,  then  place  it  in  the  holder  and  insert  the  holder  in  the 
tool-post  of  a  shaper.  Next  clamp  a  sharp,  flat  mill  file  in 
the  shaper  vise,  flat  side  up,  and  run  the  knurl  blank  back 
and  forth  over  it  until  teeth  sufficiently  deep  are  cut.  By 
using  a  wide  file,  and  shifting  the  shaper  vise,  knurls  having 
teeth  varying  from  a  considerable  angle  to  those  straight 
across  may  be  obtained.  Instead  of  a  file,  a  specially  cut 
piece  of  hardened  steel  is  often  used.  After  the  knurls  are 
cut  they  are  hardened  and  tempered  in  the  usual  way  and  are 
then  ready  for  use.  Ethan  Vi-vll. 

Decatur,  111. 

STEEL  RULE  RECESSED  INTO  T-SQUARE  BLADE. 

The  following  little  kink  may  be  of  some  value  to  those 
readers  of  Machineby  who  are  draftsmen.  A  6-inch  flexible 
Brown  &  Sharpe  scale  is  laid  into  the  T-square  blade,  which 
has  previously  been  recessed  somewhat  to  fit  the  scale,  as 
shown  in  the   accompanying  engraving.     Shellac  Is  used  to 


one-half  the  length  of  the  lever.  He  procured  a  bushing 
which  had  a  hole  about  V2  or  %  inch  larger  than  the  diago- 
nal of  the  lever,  and  using  this  as  a  mold,  poured  a  babbitt 
cat-head  on  each  of  the  levers.  He  used  the  same  bushing 
on  both  levers,  and  then  took  a  light  cut  over  both  cat-heads, 
making  them  the  same  outside  diameter.  Then  he  adjusted 
his  steady-rest  to  the  cat-head,  and  finished  the  job  with  a 
smile  on  his  face.  J.  J.  Voelcker. 

Decatur,  111. 
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hold  the  scale  in  place  in  its  recess.  The  dividers  and  com- 
passes may  be  set  directly  from  this  scale,  and  the  annoyance 
of  looking  for  an  ordinary  loose  draftsman's  scale  is  avoided. 
Scales  graduated  to  32ds  and  64ths  of  an  inch  are  convenient 
for  fine  work.  The  writer  has  found  that  the  Brown  &  Sharpe 
scale  fitted  in  this  way  is  very  handy.  John  Coapman. 

Rochester,  N.  Y. 

A  TAPER  TURNING  KINK. 
Tlie  usual  way  of  turning  a  taper  in  a  lathe  without  using 
a  taper  attachment  is  to  set  over  the  tail-stock  and  use  the 
same  centers  as  are  used  for  straight  work.  This  gives  an 
uneven  bearing  oh  the  centers,  thus  wearing  the  centers  away, 
as  can  be  readily  seen  from  Fig.  1.  This  method  is  likely  to 
spoil  accurate  work.  Fig.  2  shows  a  simple  and  inexpensive 
way   of  overcoming  these  bad  points.     All   that  l3  necessary 


Fig.  2  SlachinertijS.l'. 

is  to  turn  up  two  female  centers  arid  put  bicycle  balls  in 
them.  They  need  not  be  fastened,  as  a  little  oil  Is  sufficient 
to  stick  them  in  place  while  the  work  Is  being  put  In  the 
lathe.  S.  A.  McDonald. 

Candiac,  Canada. 


A  NEW  TRICK  IN  CAT-HEADS. 
Every  machinist  has  had  to  use  some  kind  or  variety  of  cat- 
head, and  generally  when  using  this  same  Indispensable  cat- 
head, the  frame  of  mind  of  that  same  machinist  is  anything 
but  dee-lighted.  The  other  day  I  saw  a  simple  method  of 
making  a  cat-head  which  made  me  feel  like  bumping  my  head 
against  a  brick  wall  for  not  thinking  of  it  when  I  required 
one  tor  my  own  use.  The  man  had  two  levers  about  four 
feet  long,  which  had  to  be  turned  and  machined  to  a  special 
shape  at  one  end,  and  the  other  end  was  turned  round  nearly 


HANDY  TOOLS  FOR  THE  DRAFTING  BOARD. 

If  a  great  deal  of  lettering  has  to  he  done  on  a  drawing, 
it  is  convenient  to  have  a  gage  for  a  uniform  height  of  the 
letters.  Such  gage  can  conveniently  be  made  of  an  ordinary 
pen  point,  by  breaking  off  the  two  points  and  using  the  two 
remaining  points  as  a  gage.     For  the  height  of  the  capital 
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letters  point  off  their  space  along  the  vertical  side  of  a 
45-degree  triangle,  and  for  the  height  of  the  small  letters  use 
the  gage  along  the  inclined  side  of  the  same  triangle,  which 
will  give  the  right  proportion,  as  shown.  I  always  keep  on 
hand  a  number  of  broken-off  pen  points  of  various  sizes  for 
different  gages.  Mabtin  Joachimson. 

New  York. 


A  DUMB-BELL  PATCH. 

A  simple  application  of  a  repair  "stunt"  called  a  dumb-bell 
patch,  that  does  not  seem  to  be  widely  known,  is  shown  in 
the  engraving.  The  patch,  or  more  properly,  the  link,  gets  its 
name  from  the  resemblance  it  bears  to  the  dumb-bell,  and  finds 
a  field  of  usefulness  in  joining  the  parts  of  a  broken  casting 


Machitiery,  .V.  T, 


that  must  be  held  as  near  as  possible  to  their  original  posi- 
tion and  have  no  screw  heads  or  indentations  in  the  finished 
surface.  This  is  accomplished  as  follows:  The  broken  pieces 
are  put  closely  together,  and  the  place  for  the  dumb-bell  Is 
laid  out,  after  which  the  casting  is  drilled  and  slotted  to 
these  lines.  A  piece  of  steel  is  then  carefully  worked  'up  to 
fit  this  opening,  but  with  the  distance  from  center  to  center  of 
the  round  ends  slightly  less  than  the  drilled  holes  for  the 
dumb-bell.  The  piece  is  heated  until  it  is  long  enough  to  be 
driven  home,  and  while  cooling,  it  is  riveted  slightly  to  fill 
perfectly  all  around,  after  which  the  patch  can  be  filed  off 
flush.  By  this  method  the  broken  parts  will  be  held  together 
with  considerable  force.  Donald  A.  Hampson. 

Middletown,  N.  Y. 

*     *     * 

In  the  May  issue  we  published  an  article  on  the  "Shop 
Kinks"  page,  by  Mr.  J.  J.  Voelcker,  on  the  use  of  the  steady- 
rest.  The  illustration  accompanying  this  article  did  not  show 
a  driver  attached  to  the  work,  but,  of  course,  it  will  be  under- 
stood that  the  only  function  of  the  leather  strip  is  to  hold 
the  work  against  the  head-stock  center. 
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HOW  AND  WHY. 


A  DEPABTMBNT   INTENDED   TO  CONTAIN   CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 

Gtve  ttU  ilt^tullH  nnd  name  and  addrusH.    Tho  lattor  art*  for  our  own  convenience 
and  will  not  be  publlehed. 

DEFINITJON  OF  MACHINE  TOOLS. 

C.  L.  B. — Please  define  machine  tools. 

A. — A  strict  deflnltion  of  niaciiine  tools  is  difficult,  if  not 
Impossible.  A  machine  tool  is  a  metaI-worl<lng  machine,  but 
not  all  metal-working  machines  are  machine  tools,  by  any 
means.  The  standard  machine  tools  are  engine  lathes,  turret 
lathes,  chucking  lathes,  pulley  lathes,  screw  machines,  planers, 
shapers,  slotters,  milling  machines,  gear  cutters,  gear  planers, 
boring  mills,  boring  machines  and  drilling  machines,  these 
being  the  chief  examples.  Then  follow  key-seaters.  broaching 
machines,  nut-tappers,  centering  machines,  bolt  threaders, 
hack-saws,  cam  cutters,  profilers,  etc.,  which  are  on  the  border- 
land. A  broad  definition  of  machine  tools  would  Include  these 
also,  but  the  narrower  sense  in  which  the  term  is  commonly 
used,  does  not  include  them. 


CHANGE  GEARS  FOR  MILLING  MACHINE  WHEN 
CUTTING  SPIRALS. 

Machinist. — In  the  January  issue  you  explained,  in  a  simple 
manner,  to  "Apprentice,"  how  to  figure  change  gears  for  the 
lathe.  I  would  be  pleased  if  you  would  explain,  in  a  similar 
way,  how  to  figure  change  gears  for  the  milling  machine,  when 
cutting  spirals. 

A. — The  method  for  the  figuring  of  change  gears  for  cut- 
ting spirals  on  the  milling  machine,  is,  in  principle,  exactly 
the  same  as  that  used  for  figuring  change  gears  for  the  lathe, 
but  it  will  be  necessary  to  shortly  refer  to  the  construction 
of  the  mechanism  for  connecting  the  index  head  spindle  and 
the  feed-screw  to  make  perfectly  clear  the  fundamental  ideas 
governing  the  selection  of  change  gears.  In  Fig.  1,  A  is  the 
feed-screw  of  the  milling  machine,  and  B  is  the  gear  placed 
on  this  feed-screw,  commonly  called  the  feed-screw  gear.  This 
gear  meshes  with  the  gear  C,  placed  on  the  stud  D,  from 
which,  in  turn,  motion  is  imparted  to  the  worm  in  the  index 
head  and  from  the  worm  to  the  worm-wheel  and  the  index 
spindle.  The  gear  C  on  the  stud  D  is  called  the  worm  gear, 
because  it  directly  operates  the  movement  of  the  worm.  This 
expression  "worm  gear"  should  not  be  confused  with  the 
worm-wheel,  which  is  placed  on  the  index  spindle.  The  case 
shown  in  Fig.  1  is  one  of  simple  gearing.  In  Fig.  2  is  shown 
a  case  of  compound  gearing.  Here  B  still  represents  the  feed- 
screw gear,  E  is  s.  gear  on  the  intermediate  stud,  meshing 
with  gear  B,  and  gear  F  is  another  gear  on  the  same  interme- 
diate stud,  meshing  with  gear  C,  thus  transmitting  motion 
from  the  feed-screw  to  the  stud  D  by  compounding  the  gears. 

The  figuring  of  change  gears  for  the  milling  machine  con- 
sists simply  in  the  selection  of  the  proper  gears,  B  and  C, 
used  in  a  simple  train,  as  in  Fig.  1,  or  gears  B,  E,  i^^'and  C, 
as  used  in  a  compound  train  of  gears,  as  shown  in  Fig.  2. 

In  order  to  figure  change  gears  for  the  lathe,  we  remember 
that  it  was  necessary  to  first  know  the  number  of  threads 
per  inch  in  the  lead-screw.  Knowing  that,  we  knew  how 
many  revolutions  the  lead-screw  had  to  make  to  move  the 
carriage  and  the  thread  tool  one  inch  along  the  work.  In 
the  case  of  the  milling  machine  we  must  know  how  far  the 
table  travels  while  the  index  spindle  makes  one  complete 
revolution,  when  gears  B  and  C,  Fig.  1,  have  an  equal  number 
of  teeth.  This  distance  is  the  constant  which  we  used  in 
figuring  the  change  gears,  the  same  as  we  used  the  number 
of  threads  per  inch  of  the  lead-screw  in  figuring  change  gears 
for  the  lathe.  This  constant,  which  may  be  different  for 
different  milling  machines,  is  called  the  lead  of  the  m,illing 
machine.    We  will  now  see  how  this  constant  is  found. 

Suppose,  for  instance,  that  In  a  milling  machine  one  revolu- 
tion of  the  worm  gear  C,  Figs.  1  and  2,  will  produce  exactly 
one  revolution  of  the  shaft  on  which  the  worm  is  placed,  that 
Is,  one  revolution  of  the  index  crank;  and  suppose  that  equal 
gears  are  placed  on  the  feed-screw  and  on  the  stud  D,  so  that 
one  revolution  of  the  feed-screw  produces  exactly  one  revolu- 
tion of  the  gear  C  and  stud  D.  Then,  If  the  feed-screw 
revolves    one    revolution,    the     milling    machine    table    will 


advance  a  distance  equal  to  the  lead  of  the  feed-screw,  because, 
as  we  have  said  before,  the  lead  of  the  screw  Is  the  distance 
which  It  win  advance  In  one  turn. 

Now,  when  the  table  of  the  milling  machine  moves  for- 
ward a  distance  equal  to  the  lead  of  the  feed-screw,  or  a 
distance  equal  to  one  thread  in  the  tecd-screw,  the  feed-screw 
turns  one  revolution,  and  gear  C  also  turns  one  revolution, 
the  worm-shaft  and  the  index  crank  turn  one  revolution,  and, 
there  being  40  teeth  In  the  worm-wheel  which  is  mounted  on 
the  Index  head  spindle,  this  worm-wheel,  with  its  spindle,  will 
turn  1/40  of  one  revolution.  To  make  one  complete  revolu- 
tion of  the  Index  head  spindle,  the  feed-screw  would  have  to 
be  revolved  as  many  times  as  there  are  teeth  in  the  worm- 
wheel,  each  revolution,  as  we  have  seen,  moving  it  one  tooth. 
Tiie  distance  which  the  milling  machine  table  will  advance, 
when  the  index  head  spindle  revolves  one  complete  revolution, 
is,  as  we  have  said,  the  lead  of  the  machine.  This  distance 
evidently  equals  the  distance  that  the  feed-screw  advances 
the  table  in  one  revolution  (which  is  the  lead  of  the  screw) 
times  the  number  of  revolutions  made.  If  we  assume  that 
the  feed-screw  has  a  lead  of  %  Inch,  and  that  there  are  40 
teeth  in  the  worm-wheel  on  the  index  head  spindle,  the  feed- 
screw, when  the  gears  B  and  C  are  equal,  will  have  to  turn 
40  times,  in  order  to  move  the  index  head  spindle  around 
once,  and   the   distance  the  table   will   then   advance  will   be 
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Figs.  1  and  2. 

40  times  %  inch,  or  5  inches.  In  this  particular  case.  .5  inches 
Is  then  the  lead  of  the  machine.  If  now  a  piece  of  work  had 
been  aflixed  to  the  index  spindle,  it  is  clear  that  this  piece 
of  work  would  have  made  one  complete  revolution,  while 
the  milling  machine  table  advanced  5  inches,  and  that  the 
lead  of  the  spiral  cut  on  the  work  would  have  been  5  inches. 

A  general  rule  for  finding  the  lead  of  a  milling  machine  may 
be  stated  as  follows:  To  find  the  lead  of  a  milling  machine, 
place  equal  gears  on  stud  D,  Fig.  1,  and  on  the  feed-screw, 
and  multiply  the  number  of  revolutions  made  by  the  feed- 
screw in  order  to  produce  one  revolution  of  the  index  head 
spindle,  by  the  lead  of  the  feed-screw. 

Suppose,  for  an  example,  that  it  is  necessary  to  make  40 
revolutions  of  the  feed-screw  in  order  to  turn  the  Index  head 
spindle  one  complete  revolution,  when  gears  B  and  C.  Fig.  1, 
are  equal,  and  that  the  lead  of  the  feed-screw  of  the  milling 
machine  is  %  inch,  then  the  lead  of  the  machine  equals 
40  X  Vi'  inch,  or  10  inches. 

This  rule  just  given  is  general,  and  will  apply  even  If  the 
number  of  teeth  in  the  indexing  worm-wheel  were  different 
from  that  In  standard  indexing  heads,  because,  in  the  rule, 
no  consideration  is  taken  of  the  number  of  teeth  of  the  worm- 
wheel  directly,  but  simply  the  number  of  turns  made  by  the 
feed-screw  to  correspond  to  one  turn  of  the  index  spindle 
itself. 

If  it  is  now  perfectly  clear  that  the  lead  of  the  machine 
means  the  distance  which  the  table  of  the  milling  machine 
must  move  forward  in  order  to  turn  tlie  work  placed  on  the 
index  head  spindle  around  one  complete  revolution,  it  Is 
easy  to  understand  that  if  we  want  to  get  a  spiral  that  Is 
twice  as  long  as  the  lead  of  the  machine,  then  we  must  place 
gears  on  the  feed-screw  and  on  the  stud  D  of  such  size  that 
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the  indexing  spindle  will  only  turn  half  a  revolution  while 
the  table  moves  forward  a  distance  equal  to  the  lead  of  the 
machine.  Suppose,  for  instance,  that  we  want  to  cut  a  spiral, 
having  a  lead  of  20  inches,  that  is,  making  one  complete  turn 
in  a  distance  of  20  inches,  and  that  the  lead  of  the  milling 
machine  is  10  inches.  Then,  while  the  table  moves  forw^ard 
20  inches,  we  want  the  indexing  spindle  to  turn  once.  In 
order  to  make  the  table  move  forward  20  inches,  when  the 
indexing  spindle  turns  around  once,  the  feed-screw  evidently 
must  turn  twice  as  many  times  as  it  did  in  the  case  when  the 
table  only  moved  10  Inches  for  one  turn  of  the  index  spindle, 
in  which  case  we  had  equal  gears  on  the  feed-screw  and  on 
stud  D;  consequently  the  two  studs  or  shafts,  A  and  D,  must 
be  so  connected  that  one  will  turn  twice  as  fast  as  the 
other.  The  ratio  between  the  speeds  then  is  2  to  1,  which 
means  that  the  feed-screw,  which  is  required  to  turn  twice 
while  the  stud  D  turns  once,  must  have  a  gear  that  has  only 
l;alf  the  number  of  teeth  of  the  gear  placed  on  stud  D. 

If  the  lead  of  the  machine  be  10  inches,  and  the  lead 
required  to  be  cut  on  the  piece  of  work  is  30  inches,  then  it 
■would  be  necessary  to  have  the  ratio  between  the  gears  3  to  1, 
which,  of  course,  is  the  same  as  the  ratio  between  the  lead 
of  the  machine  and  the  lead  of  the  spiral  to  be  cut  (30  to  10 
equals  3  to  1).  We  can  therefore  express  the  rule  for  finding 
the  change  gears  by  a  simple  formula:  - 
lead  of  spiral  to  be  cut 

lead  of  machine 

number  of  teeth  in  gear  on  worm  stud  (D,  Fig.  1) 

number  of  teeth  in  gear  on  feed-screw 
Expressed  as  a  rule,  this  formula  would  read:  To  find 
ihe  change  gears  to  ie  used  in  a  simple  train  of  gearing,  when 
cutting  spirals  on  a  milling  machine,  place  the  lead  of  the 
spiral  in  the  numerator  and  the  lead  of  the  milling  machine 
in  the  denominator  of  a  fraction,  and  multiply  the  numerator 
and  denominator  with  the  same  numher,  until  a  new  fraction 
is  obtained  in  which  the  numerator  and  denominator  give 
suitable  numbers  of  teeth. 

As  an  example  of  the  above  rules,  we  will  take  the  case  of 
a  milling  machine  in  which  we  have  found  that  there  are 
4  threads  per  inch  on  the  feed-screw,  and  that  20  revolu- 
tions of  the  feed-screw  are  necessary  to  make  the  index 
spindle  turn  one  complete  revolution  when  having  equal  gears 
on  A  and  B.  Fig.  1.  On  a  machine  of  this  kind,  assume  it  is 
required  to  cut  a  spiral  the  lead  of  which  is  12  inches.  The 
first  thing  for  us  to  do  is  to  find  the  lead  of  the  machine. 
This,  as  we  have  already  said,  is  equal  to  the  revolutions  of 
the  feed-screw  necessai'y  to  turn  the  index  spindle  one  revolu- 
tion, multiplied  by  the  lead  of  the  feed-screw.  As  the  feed- 
screw has  4   threads  per  inch,  the  lead  of  the  feed-screw  is 

1  20 

%  inch,  and  this,  multiplied  bv  20,  gives  us  —  X  20  =  —  ^3. 

4  4 

To  find  our  gears  we  now  place  the  lead  of  the  spiral  in  the 
numerator  of  a  fraction  and  the  lead  of  the  machine  in  the 
denominator,  and  multiply  both  numerator  and  denominator 
with  the  same  number  until  we  get  a  new  fraction,  in  which 
the  numerator  and  denominator  express  a  suitable  number 
of  teeth.  Following  this  rule,  we  have  then: 
12       12  X  6       72 


5         5X6        30 

The  gear  with  72  teeth  is  placed  on  stud  D,  which,  of 
course,  is  required  to  revolve  slower  than  the  feed-screw,  in 
order  to  cut  a  spiral  which  is  12  inches,  when  the  spiral 
cut  with  equal  gears  is  only  5  inches,  or  equal  to  the  lead  of 
the  machine.  The  gear,  having  30  teeth,  is  placed  on  the 
feed-screw.  If  it  should  be  necessary  to  put  an  intermediate 
gear  between  the  gear  on  the  feed-screw  and  the  gear  on  stud 
D.  the  number  of  teeth  in  this  intermediate  gear  has  no 
influence  whatever  on  the  ratio  of  the  speed  of  feed-screw  A 
and  stud  D.  but  serves  simply  the  purpose  of  transmitting 
motion  from  the  one  gear  to  the  other. 

Compound  Gearing. 

If  it  is  not  possible  to  find  a  set  of  two  gears  that  will 
transmit  the  motion  required,  it  will  be  necessary  to  use  com- 
pound-gearing.    In  this  case  the  manner  of  getting  the  com- 


pound gears  is  exactly  the  same  as  that  of  getting  compound 
gearing  for  the  lathe.  We  have  already  explained  that  the  lead 
of  the  spiral  to  be  cut  is  placed  in  the  numerator  of  the  frac- 
tion, and  the  lead  of  the  milling  machine  in  the  denominator. 
We  then  divide  this  numerator  and  denominator  into  two  fac- 
tors, the  same  as  we  did  in  the  case  of  figuring  lathe  change 
gears,  and.  having  divided  them  into  two  factors,  w-e  multiply 
each  two  of  these  factors  by  the  same  number,  exactly  as  be- 
fore, thus  getting  the  gears  we  require.  As  an  example,  let  us 
suppose  that  the  lead  of  a  certain  machine  is  10  inches,  and 
that  we  wish  to  cut  a  spiral  the  lead  of  which  is  60  inches. 
We  then  have: 

60        6  X  10         (6  X  15)  X  (10  X  S)  90  X  SO 


10         2X5  (2  X  15)  X  (5X8)  30X40 

The  gear  having  90  teeth  is  placed  on  the  stud  D,  and 
meshes  with  the  30-tooth  gear  F  (see  Fig  2)  on  the  Inter- 
mediate stud;  on  the  same  intermediate  stud  is  then  also 
placed  the  gear  having  80  teeth,  which  is  driven  by  the  gear 
having  40  teeth  placed  on  the  feed-screw.  This  makes  the 
gears  having  90  and  SO  teeth  the  driven  gears,  and  the  gears 
having  30  and  40  teeth  the  driving  gears,  the  whole  train  of 
gears  being  driven  from  the  feed-screws  of  the  table. 

In  general,  for  compound  gearing  it  may  be  well  to  remem- 
ber the  rul'?  given  by  the  formula: 

lead  of  spiral  to  be  cut       product  of  driven  gears 

lead  of  machine  product  of  driving  gears 

*     *     * 
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MACHINING  A  FIXTURE  CASTING— 2. 
This  article  on  machining  a  milling  machine  fixture  casting 
is  a  continuation  of  the  one  published  in  the  May  issue  of 
Machixeby.  As  there  stated,  this  operation  was  selected  as 
an  example  of  planing,  boring,  and  milling  work.  The  plan- 
ing operation  was  discussed,  and  we  shall  now  deal  with  bor- 
ing the  bearing  and  milling  the  T-slot  in  the  arm.  This  cast- 
ing, which  is  shown  on  the  Shop  Operation  Sheet  Supplement, 
is  the  main  part  of  a  fixture  used  for  holding  lathe  chucks 
while  milling  the  jaw  slots.  These  chucks  are  mounted  on  a 
spindle  which  is  inserted  in  the  bearing  of  this  fixture,  and, 
as  this  bearing 
must  be  in  per- 
f  e  c  t  alignment 
with  the  table, 
the  boring  is 
done  on  the 
milling  machine. 
The  casting  is 
shown  set  up 
for  boring,  on 
operation  sheet 
No.  64  of  the 
Supplement.  Be- 
fore setting  the 
planed  surface 
of  the  base 
against  the  ta- 
ble, care  should 
be  taken  to  see 
that  both  table 
and  base  are  thoroughly  clean,  as  otherwise  inaccurate  work 
will  be  the  result.  The  recognition  of  the  importance  of  such 
small  matters  is  very  essential  in  connection  with  shop  work, 
and,  in  many  instances,  such  recognition  constitutes  the  real 
difference  between  a  good  and  poor  workman. 

After  the  boring-bar  is  inserted  in  the  spindle,  a  test  indi- 
cator should  be  applied  to  the  outer  end  of  the  bar  as  shown 
in  Fig.  1.  The  indicator  A  is  attached  to  a  surface  gage  which 
rests  on  the  table,  and  the  contact  point  B  of  the  gage  is 
placed  against  the  revolving  bar  C  which,  if  not  in  perfect 
alignment  with  the  spindle,  will  cause  the  hand  on  the  gage 
dial  to  vibrate,  the  amount  of  vibration,  of  course,  depending 
upon  the  amount  that  the  arbor  is  out  of  true.  When  adjust- 
ing the  center  of  the  outboard  bearing  to  the  end  of  the  arbor, 
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Test  Indicator  attached  to  a  Surface  Gage 
and  applied  to  the  Boring-bar. 


♦  With  Shoo  Operation  Sheet  Supplement. 
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<'iiri'  slunilil  lie  taken  iiol  lo  spring  tlie  arlioi-  onl  ol'  alignment 
with  the  spindle.  The  arhor  Is  now  set  to  height  by  adjust- 
ing the  knee  of  tlie  niaehine  verticall.v,  and  central  with  the 
bosses  on  the  easting  by  adjusting  the  table  longitudinally. 
The  tool  should  be  set  for  the  first  cut  so  thai  every  part  of 
the  bole  will  be  trued  up,  provided  this  would  not  mean  loo 
heavy  a  eut;  this  is  done  to  prevent  the  tool  irdui  lieing  <liillril 
by  the  abrasive  aetlon  of  the  scale. 

After  the  hole  has  been  bored  to  size,  we  come  to  the  final 
operation  of  millin,£;  the  T-slot.  The  casting  should  remain  in 
the  same  position  as  for  boring  while  the  neck  of  the  T-slot 
is  milled  with  a  plain  a.\ial  cut- 
ter, which  should  remove  as  much 
metal  as  possible  in  order  that 
the  more  delicate  T-slot  cutter 
shall  have  a  minimum  amount  of 
■work  to  perform. 

A  plan  view  of  the  work  set  ui) 
on  the  milling  machine  table  is 
shown  on  Shop  Operation  Sheet 
No.  65.  A  right-hand  cutter  should 
be  used,  the  direction  of  rotation 
being  indicated  by  the  arrow, 
fed  against  the  rotation  of  tire 
because    when    the    feeding 
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Pig.  2.    The  First  Cut  In 
Forming  a  T-slot. 


The    work    will    then    be 

cutter,  which  is  preferable,  oecause  wnen  tne  teeamg  is 
w'ith  the  rotation,  the  cutter  is  liable  to  dig  into  the  work, 
especially  if  there  is  any  play  between  the  nut  and  feed- 
fcrew.  In  order  to  tell  whether  a  cutter  is  right-  or  left- 
handed,  notice,  when  looking  at  it  from  that  side  which  is 
next  to  the  spindle,  whether  it  must  revolve  to  the  right  or 
to  the  left  when  working:  if  to  the  right,  it  is  right-handed, 
and  if  to  the  left,  left-handed.  After  the  neck  of  the  T-slot 
is  finished,  as  shown  in  Fig.  2,  the  casting  is  set  up  for  the 
final  cut  as  shown  on  Shop  Operation  Sheet  No.  66.  A  stan- 
dard T-slot  cutter  such  as  sliown  in  Fig.  3  is  used.  These 
cutters  have  alternate  teeth  cut  on  the  inner  and  outer  sides, 
though  on  some  cutters  used  for  this  purpose  these  are  omit- 
ted, the  faces  bein.g  ground  slightly  concave.  The  shank  of 
the  cutter  should  be  perfectly  clean  before  it  is  inserted  in 
the  spindle  of  the  machine,  and  the  cutter  should  be  driven 
ti.ghtly  in  the  spindle  by  tapiiing  it  with  a  soft  hammer.  All 
milling  cutters  which  are  held  by  their  shanks,  and  are  not 
supported  by  the  center  of  the  outboard  bearing,  should  be 
fixed  tightly  on  the  spindle  as  there  is  a  tendency  for  cutters 
of  this  kind  to  work  loose,  owing  to  the  vibi-ation  due  to  the 
t;ut.  which  might  result  in  both  work  and  cutter  being  spoiled. 
Both  cuts  for  the  T-slot  might  have  been  taken  at  this  setting 
of  the  work  by  using  an  end  mill  for  machining  the  neck  of 
the  slot,  but  in  that  case  a  cutter  somewhat  smaller  in  diame- 
ter than  the  width  of  the  neck  should  be  used  first,  as  a  cutter 
of  this  kind,  being  light,  will  spring,  which  would  cause  the 
work  to  be  untrue  if  the  neck  were  finished  at  one  cut.  In 
Tnilling  slots  of  this  kind  it  is  preferable,  when  possible,  to 
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Pig.  3.    A  Standard  T-slot  Cutter. 

first  use  an  axial  cutter  because,  owing  to  its  greater  rigidity, 
a  coarser  feed  can  be  used  and  the  work  can  be  finished  in 
less  time. 

[An  axial  cutter  is  one  that  has  teeth  on  surfaces  parallel 
to  the  axis,  that  is,  on  the  cylindrical  part.  A  radial  cutter 
is  one  that  has  teeth  on  the  end  of  a  cylindrical  body  with 
the  cutting  edges  radial  or  nearly  so.  There  is  confusion  as 
to  the  meaning  of  the  term  "face"  cutter.  One  leading  mill- 
ing cutter  manufacturer  calls  a  radial  cutter  a  face  cutter, 
while  another  manufacturer  applies  the  name  face  cutter  to 
cylindrical  cutters.  Our  preference  Is  to-  use  the  term  "face" 
to  designate  radial  cutters,  as  it  seems  to  be  the  generally 
accepted  meaning,  and,  moreover,  is  in  harmony  with  the 
meaiiin.i,'  of  the  word  when  aiiplled  to  lathe  work.  A  "faced" 
surface  on  a  turned  piece  is  always  on  the  end  of  the  cylinder. 
— Em-ion.  1 


PACK-HARDENING  GAGES. 

E.  R.  MARKHAM.- 

Pack-hardening,  as  the  term  Is  generally  applied,  consists 
in  treating  steel,  generally  tool  steel,  with  some  carbona- 
ceous material  until  it  will  harden  in  oil.  It  Is  well  known 
that  steel  hardened  in  oil  is  less  liable  to  spring  than  when 
hardened  in  water.  The  tendency  to  crack  is  almost  entirely 
done  away  w^ith,  unless  the  steel  is  improperly  treated  in 
the  fire,  and  it  has  the  maximum  of  toughness.  Now,  if  we 
are  able  to  treat  the  steel  so  it  will  be  as  hard  as  though 
dipped  in  water,  and  yet  have  the  toughness  due  to  oil  hard- 
ening, and  at  the  same  time  reduce  the  tendency  to  spring  to 
the  minimum,  it  would  seem  that  we  have  the  ideal  method 
of  hardening. 

The  experience  gained  during  twelve  years  in  charge  of 
large  hardening  plants,  where  we  not  only  did  our  own  work, 
Incident  to  a  shop  employing  several  hundred  men,  but  also 
a  large  amount  of  job  work  from  all  parts  of  the  country, 
together  with  several  years  spent  in  introducing  the  pack- 
hardening  method,  leads  me  to  believe  that,  where  it  will 
answer  the  purpose,  it  is  the  ideal  method  of  treating  steel. 
For  a  number  of  years  I  have  been  giving  advice  along 
mechanical  engineering  lines,  and  have  advised  a  number  of 
manufacturers  to  adopt  this  method  of  hardening  for  certain 
work,  and  in  no  instance  have  I  known  of  its  giving  anything 
but  satisfaction.  It  is  especially  satisfactory  when  employed 
in  hardening  gages  of  various  forms. 

The  process  consists  essentially  in  supplying  the  surface 
of  the  steel  with  an  additional  amount  of  carbon  by  some 
material  that  will  not  in  any  way  injure  the  steel.  In  order 
to  provide  the  additional  carbon,  the  steel  must  be  packed  in 
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Fig.  1.    Piece  to  be  Hardened,  and  "Wire  for  Handling. 

iron  hardening  boxes  with  the  carbonizing  materftil.  Some 
have  used  charcoal  for  this  purpose.  Now,  while  charcoal  is 
a  carbonizing  agent,  and  is  used  many  times  in  case-harden- 
ing machinery  steel,  and  also  in  the  cementation  process  of 
converting  wrought  iron  into  steel,  yet  its  effect  on  high-grade 
steel  in  the  process  of  carbonizing  is  not  satisfactory,  as  it 
renders  the  steel  coarse,  and  the  result  similar  to  blister 
steel. 

No  form  of  bone  should  be  used  when  pack-hardening  tool 
steel,  as  bone  contains  a  high  percentage  of  phosphorus,  and 
the  effect  of  this  is  to  make  it  weak  and  brittle. 

For  steel  that  does  not  contain  more  than  1^4  Pcr  cent  car- 
bon (125  points),  charred  leather  gives  the  best  results. 
Above  this  percentage  I  have  for  years  used  charred  hoofs,  or 
horns,  or  a  mixture  of  the  two.  I  formerly  advocated  the 
use  of  equal  parts  of  wood  charcoal  and  charred  leather,  or 
hoofs,  or  horns,  as  the  case  might  be;  but  now  I  use.no  char- 
coal. The  leather,  hoofs,  or  horns,  may  be  used  over  and  over 
Ijy  adding  a  quantity  of  new  material  each  time. 

The  work  should  be  packed  in  the  hardening  boxes  so  no 
part  of  any  piece  of  work  comes  in  contact  with  the  iron 
boxes;  in  fact,  there  should  be  at  least  \-i  inch  space  between 
the  work  and  the  box.  A  layer  of  the  carbonizing  material 
should  he  placed  in  the  bo'ttom  of  the  box.  and  a  layer  of 
work  placed  on  this,  taking  care  that  no  two  pieces  touch 
eacli  other.  If  we  are  treating  gages,  or  pieces  of  steel  that 
are  apt  to  spring  unless  care  is  used,  we  should  make  sure 
that  they  are  so  placed  In  the  box  that  there  will  be  as  little 
liability  of  springing  as  possible  when  they  are  drawn  up 
through  the  packing  material.     They  must  not  be  packed  and 
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dumped  into  the  hardening  bath,  as  is  the  case  when  ordi- 
nary case-hardening  is  done. 

In  order  to  be  able  to  properly  handle  the  work,  each  piece 
should  be  wired  with  a  piece  of  iron  binding  wire,  as  shown 
in  Fig.  1,  and  the  pieces  so  placed  in  the  box  that  there  will 
be  the  least  resistance  possible  when  drawing  them  out.  At 
times  they  may  stand  on  edge,  as  shown  in  Fig.  1.  For  cer- 
tain shapes,  however,  it  is  advisable  to  stand  them  on  end. 

When  several  layers  of  work  are  packed  in  a  box,  the 
wires  should  be  so  arranged  around  the  edge  of  the  box  that 
the  various  layers   may  be   taken   out  in   order,   commencing 


TEST  WIRE- 

^cov.„ 

i 

1 
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Fig.  2.    Hardening  Box  with  Test  Wires  which  enable  the  Operator 
to  determine  when  to  begin  Timing  the  Heat, 

With  the  top  row.  This  is  easily  accomplished  by  marking 
the  sides  of  the  box  with  chalk,  designating  the  side  where 
the  top  row  of  wires  is  as  1,  the  one  where  the  second  row  is, 
2,  and  so  on.  Unless  we  adopt  some  such  method,  the  pieces 
get  all  mixed  up,  and  some  will  be  drawn  to  the  surface  of 
the  packing  material,  and  will  cool  before  the  operator  has  a 
chance  to  dip  them. 

As  in  all  heat  treatment  of  tool  steel,  the  heats  should  be 
as  low  as  is  consistent  with  desired  results,  and  the  heats 
must  be  uniform  throughout  the  box.  It  is  also  necessary 
that  we  gage  the  length  of  time  the  steel  is  exposed  to  the 
action  of  the  carbonaceous  material.  Unsatisfactory  results 
follow  any  attempt  to  gage  the  length  of  time  by  the  time  the 
boxes  are  in  the  furnace.  In  order  that  the  operator  may 
know  when  the  contents  of  the  box  are  heated,  holes  are 
drilled  through  the  cover  of  the  box  at  the  center,  and  test 
wires  are  run  down  to  the  bottom  of  the  box,  as  shown  in 
Fig.  2.  These  wires  should  project  about  an  inch  above  the 
top  of  the  cover.  The  holes  in  the  cover  may  be  of  any  size 
to  accommodate  the  wire  to  be  used;  however,  I  generally 
drill  %-inch  holes  and  use  3/16-ineh  wire.  When  the  box  has 
been  in  the  fire,  according  to  the  judgment  of  the  operator, 
until  the  contents  are  heated  to  a  low  red,  a  wire  may  be 
drawn,  by  means  of  long  tongs,  and  its  condition  noted;  If  it 
is  red  hot,  begin  timing  the  heat;  if  it  is  not  red,  wait  a  little 
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Fig.  3.    A  Gage  to  be  Hardened  as  Indicated. 

while,  and  draw  another.  Continue  so  doing  until  one  is 
drawn  that  is  of  the  desired  temperature.  The  wires  passing 
down  at  the  center  of  the  box.  and  between  the  pieces,  will 
not  be  red  until  the  pieces  are  of  the  same  temperature. 

The  length  of  time  necessary  to  expose  the  pieces  to  the 
action  of  the  heat  depends  on  how  deep  we  wish  to  harden  the 
steel.  For  ordinary  snap  gages,  I  have  found  IVa  hour  to  2 
hours  after  the  steel  is  red-hot  to  work  well,  but  the  time 
must  be  varied  according  to  the  percentage  of  carbon  that 
the  steel  contains  and  its  intended  use. 

Sometimes  locating  gages  are  made  with  the  gaging  holes 
made  to  finish  size  in  the  gage.  This  method  is  not  to  be 
advocated  where  it  is  possible  to  use  hardened  bushings.  In 
the  latter  case,  the  holes  in  the  gage  may  be  made  of  the 
proper  size  for  the  bushings,  and  the  gage  left  soft,  while  the 
bushings  are  hardened,  ground  and  lapped,  and  pressed  to 
place  without  any  tendency  to  distort  the  gage.  But,  when 
it  is  necessary  to  make  the  gage  of  one  piece,  and  have  the 


gaging  holes  to  size  in  the  gage  without  bushings,  then  the 
pack-hardening  method  will  be  found  to  work  satisfactorily, 
as  the  heats  may  be  very  low,  and  the  tendency  to  distortion 
will  be  eliminated,  provided  the  processes  of  annealing  and 
machining  have  been  properly  done. 

I  recall  a  job  of  hardening  gages  that  gave  a  manufacturing 
concern  considerable  trouble.  The  gage  was  of  the  form 
shown  In  Fig.  3,  and  it  was  necessary  that  the  walls  of  the 
opening  through  the  gage  be  hard,  yet  the  opening  must 
retain  its  shape. 

The  hole  was  filled  with  finely  pulverized  charred  leather; 
the  handle  and  the  portion  connecting  it  with  the  body  were 
covered  with  fire  clay  which  was  wound  with  fine  iron  binding 
wire  to  prevent  it  falling  away  when  baked.  The  gages  were 
packed  in  scale  collected  in  the  forge  shop.  This  scale  came 
from  the  outside  of  pieces  of  iron  and  steel  as  they  were 
being  forged.  Being  free  from  carbon  they  absorbed,  or  took 
the  carbon  from  the  surface  of  the  steel.  I  should  have  men- 
tioned that  the  ends  of  the  opening  through  the  gages  were 
covered  with  fire  clay  mixed  with  water  to  the  consistency 
of  dough,  which  was  allowed  to  harden  before  the  gages  were 
packed.  The  fire  clay  prevented  the  carbon  gas  escaping  from 
the  leather,  as  the  scale  would  have  taken  it  up  very  quickly. 

When  the  gages  had 
been  exposed  to  the  car- 
bonizing influence  of  the 
leather  for  one  and  one- 
half  hour,  they  were  re- 
moved from  the  box  in 
which  they  were  heated, 
placed  in  a  bath  of  raw 
linseed  oil,  one  at  a  time, 
and  a  jet  of  oil  was 
pumped  through  the  open- 
ing after  the  leather  had 
been  removed.  The  fire 
clay  around  the  handle 
and  the  portion  connecting 

it  with  the  body  was  left       

on  until  the  gage  was  hard-  Machi>icrii..y.r. 

pnpri    whpn  if   was  rpmnverl  ^^    **     Receiving   Gage    which    Is    a 

eueu,  wuen  U  was  removea.  ^ype  Advantageously  Hardened  by  the 
The  walls   of  the  hole  were         Packhardening  Process. 

found  to  be  hard,  and  as  the  surface  of  the  gage  was  practi- 
cally decarbonized,  there  was  little  danger  of  its  pulling  the 
piece  of  steel  out  of  shape.  The  handle  and  adjoining  portion, 
being  protected  by  the  fire  clay,  did  not  harden,  or  even  cool 
quickly  enough  to  distort,  in  any  way,  the  gaging  portion. 

I  have  known  a  number  of  instances  where  pieces  which, 
while  not  resembling  the  gage  shown  in  Fig.  3  so  far  as  form 
is  concerned,  yet  responded  nicely  to  the  method  of  treat- 
ment given  that  gage.  Of  course,  it  was  necessary  to  modify 
the  treatment  to  suit  the  character  of  the  work.  The 
gage  shown  in  Fig.  3  was  made  from  crucible  tool  steel. 
But,  considering  the  small  amount  of  wear  to  which  it  was 
subjected,  it  could  have  been  made  from  a  low-carbon  open- 
hearth  steel,  which  would  have  been  cheaper,  and  could  have 
been  hardened,  in  the  manner  described,  as  effectively  as  the 
tool  steel. 

Many  times  receiving  gages  are  made  of  several  pieces 
which  are  fastened  to  a  plate  as  shown  in  Fig.  4,  which  is  a 
receiving  gage  for  a  gun  hammer,  and  it  is  necessary  that 
the  various  portions  be  gaged  accurately,  and  each  portion 
must  bear  a  certain  relation  to  every  other  portion. 

As  shown,  the  various  portions  of  the  gage  are  made  In  sec- 
tions, fitted  to  place  and  hardened.  Unless  these  pieces  are 
hardened  by  some  method  that  eliminates  the  tendency  to 
spring,  they  will  be  of  little  use  after  they  are  hardened. 
Right  here  pack-hardening  comes  in.  Pack  the  pieces  in 
leather  in  a  small  iron  box,  run  for  one  hour  after  they  reach 
a  low  red  heat,  and  harden  in  raw  linseed  or  sperm  oil.  It 
will  not  be  found  necessary  to  heat  the  steel  treated  in  this 
way  as  hot  as  if  heated  in  an  open  fire  and  dipped  in  water. 
It  is  not  necessary  to  heat  steel  in  the  form  of  gages  quite  as 
hot  as  if  it  was  made  into  cutting  tools.  But,  even  in  the 
latter  case,  be  sure  to  keep  the  heats  down,  and  do  not  dip 
in  extremely  cold  oil;    in  fact,   I  prefer  warm — not   hot — oil. 
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INGERSOLL  COLUMN   TYPE   COMBINED   HORI- 
ZONTAL AND  VERTICAL  SPINDLE 
MILLING  MACHINE. 

'riie  cohiiiin-aiuMinri'  type  of  niachin<>  was  the  first  commer- 
cial form  of  miller.  It  combined  the  advantages  of  a  reason- 
able degree  of  rigidity  with  great  convenience  of  operation, 
both  as  related  to  holding  the  work  and  presenting  it  to  the 
cutter,  and  the  various  adjustments,  as  well,  could  be  made 
witli  the  greatest  ease.  To  give  greater  rigidity  to  the  ma- 
cliiue.  (though  at  the  cost  of  quickness  in  manipulation)  there 
was  developed  later  the  Lincoln  type  of  horizontal  spindle 
milling  machine — a  type  which  is  at  the  present  time  extens- 
ively used  for  interchangeable  mannfacturing  and  other  work 
in  which  its  advantages  are  most  in  demand,  and  its  deficien- 
cies of  least  moment.  Of 
recent  years,  the  column- 
and-knee  type  of  ma- 
chine has  been  given  a 
rigidity  very  closely  ap- 
proximating that  of  the 
less  convenient  Lincoln 
miller,  by  the  nse  of 
suitable  knee  suppoi'ts, 
braces,  etc. 

With  the  continued  use 
of  these  machines,  it  was 
found  that  there  were 
many  operations  which  it 
was  inconvenient  to  per- 
form with  the  horizontal 
spindle.  For  instance,  it 
was  soon  discovered  that 
the  largest  quantity  of 
metal  could  be  removed 
in  a  given  time  with  the 
least  power,  if  a  cutter  of 
the  face  mill  variety 
were  used  in  place  of  the 
original  cylindrical  cut- 
ter. With  comparatively 
thin  work  having  large 
areas  to  be  finished  with 
face  cutters,  a  horizontal 
table  and  horizontal  spin- 
dle required  that  the 
work  be  held  on  a  clum- 
sy knee  support  of  some 
kind.  This  arrangement 
was  obviously  a  make- 
shift, so  the  vertical  at- 
tachment to  the  horizon- 
tal miller  was  designed, 
and  applied  to  the  work 
of  face  milling.  Though 
particularly  adapted  to  the  use  of  face  and  end  mills, 
it  soon  proved  a  useful  attachment  in  various  ways, 
being  applied  to  the  form  and  circular  milling,  and 
accurate  drilling  and  boring.  It  was  thus  possible  to  finish 
many  parts  complete  at  one  setting,  that  would  otherwise 
have  to  be  reset  several  times.  Owing  to  the  usefulness  of 
the  vertical  attachment,  machine  tool  builders  soon  began  to 
build  millers  in  which  the  frame  and  driving  mechanism 
were  especially  designed  for  the  vertical  spindle,  instead  of 
having  it  used  as  an  attachment.  The  vertical  spindle  mill- 
ing machine  now  ranks  among  the  most  important  of  ma- 
chine tools,  and  has  been  extensively  applied  to  the  wide 
range  of  work  to  which  it  is  adapted. 

There  has  still  been  found  a  field,  however,  for  the  hori- 
zontal machine  with  vertical  attachment;  for  one  thing,  there 
is  the  advantage  of  obtaining  a  machine  capable  of  performing 
in  a  very  satisfactory  way  a  wide  range  of  milling  at  a  con- 


Fig.  1.     IngersoU  Combined 


sideralily  less  capital  exiiendilure  than  would  be  required  for 
tlie  two  machines  otherwise  necessary.  Besides  this  it  of- 
fers the  advantage,  oftentimes  an  Imjiortanfone,  of  being  able 
to  finish  work  complete  without  removing  the  part  from  the 
machine,  since  the  machine  may  be  changed  to  use  either 
the  horizontal  or  vertical  spindle,  as  well.  For  this  reason,  the 
horizontal  machine  with  vertical  attachment  is  an  exceediagly 
useful  and  popular  combination.  This  being  the  case,  it 
would  naturally  seem  that  there  might  be  a  field  for  a  mill- 
ing machine  combining  the  vertical  and  hori'/ontal  spindle 
mechanisms  in  jiernianent  form,  without  the  sacrifice  of 
rigidity  and  consequent  producing  power  which  comes  from 
having  one  of  these  sinndles  in  the  form  of  an  attachment. 
Such  a   machine   might   easily   be  made,  as  well,   so   that   on 

some  work  both  horizon- 
tal and  vertical  sjiindles 
could  be  used  simultane- 
ously, thus  effecting  a 
material  saving  in  time 
and  cost  of  work  pro- 
duced. If  such  a  machine 
is  provided  with  the 
necessa:-y  supports  and 
braces  so  as  to  give  it  a 
large  measure  of  the 
ruggedness  of  the  Lin- 
coln type  of  machine  (or 
its  larger  counterpart, 
the  planer  type  miller) 
the  resulting  tool  should 
find  a  wide  field  waiting 
for  it  in  the  machine- 
building  Industry.  Such 
a  machine  has  been  de- 
signed and  is  being  built 
by  the  IngersoU  Milling 
Machine  Co.,  of  Rock- 
ford,  111.  It  is  illustrat- 
ed in  Figs.  1  to  4,  shown 
herewith,  and  is  de- 
scribed in  the  following 
paragraphs. 

General  Arrang-ement  of 
the  Machine. 
As  may  be  seen  in  Fig. 
1,  all  of  the  machine  be- 
low the  horizontal  spin- 
dle is  very  similar  in  ap- 
pearance to  the  ordinary 
type  of  column-and-knee 
milling  machine,  though 
it  will  be  seen  that  it  is 
unusually    rugged    for    a 

Vertical  and  Horizontal  Miller.  j^qJ    gf   thlS   kind.      AbOVC 

the  spindle,  the  column  of  the  machine  is  brought  forward 
to  furnish  a  housing  for  the  vertical  spindle,  which,  owing  to 
the  stiff  supijort  thus  given  it,  can  be  carried  well  out  from 
the  face  of  the  column,  allowing  a  considerable  range  of  cross 
feed.  For  the  same  reason,  the  knee  is  unusually  long,  and 
is  therefore  well  supported  at  the  outer  end  to  give  the  re- 
quired stiffness  for  heavy  work  and  heavy  cuts. 

In  accordance  with  approved  milling  machine  practice  of 
the  present  day,  the  whole  machine  is  driven  from  a  single 
diameter  pulley,  and  the  speed  changes  are  obtained  by  the 
operation  of  positive  acting,  quick-change  mechanisms  involv- 
ing the  use  of  clutches  and  gearing.  As  is  also  required  by 
the  best  practice,  the  feeding  movement  is  taken  directly  from 
the  driving  shaft,  and  the  feed  changes  are  made  by  a  posi- 
tive quick-change  gear  mechanism.  Longitudinal,  cross,  and 
vertical  power  feeds  are  provided,  all  of  them  reversible,  and 
all    provided    with    automatic   stops.    The    out-board   support 
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necessary  for  the  arbor  in  heavy  horizontal  milling  has  not 
been  forgotten,  and  the  usual  brace  for  connecting  the  knee 
with  this  support  is  furnished,  though  it  is  not  shown  in 
place  in  any  of  the  illustrations.  The  machine  will  thus  be 
seen  to  be  designed  along  the  lines  of  the  best  practice  for 
both  the  horizontal  and  vertical  types,  which  it  combines 
within  itself. 

The  Spindle  Driving  Mechanism. 
The  mechanism  of  this  milling  machine  will  best  be  under- 
stood by  reference  to  Fig.  2.  The  power  is  applied  to  driving 
pulley  A,  which  is  keyed  to  shaft  B.  This  shaft  carries 
sprocket  C  which  drives  the  feed,  as  will  be  explained  later, 
and  the  double  pinions  shown,  which  may  be  shifted  to  engage 
either  one  of  the  corresponding  gears  on  shaft  D  below  them. 
The  shifting  of  these  gears  is  effected  by  the  handle  shown 
entering  the  slot  in  the  upper  left-hand  corner  of  the  column 
in  Fig.  1.  Two  changes  of  speed  are  obtained  with  this  level. 
Shaft  D  is  connected  by  bevel  gearing  with  the  vertical  shaft 
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F,  from  which  motion  is  transmitted  to  the  vertical  spindle. 
Pinion  E  on  shaft  D  meshes  with  a  gear  on  shaft  /,  from 
which  motion  is  transmitted  to  the  horizontal  spindle.  These 
two  spindles  are  alike  in  their  dimensions  and  in  their  driving 
mechanism,  so  the  same  reference  letters  apply  to  each.  Each 
Is  supported  at  the  back  or  upper  end  in  a  sleeve  TT,  which 
Is  keyed  to  it,  and  which  is  provided  with  clutch  teeth  O. 
These  teeth  are  adapted  to  engage  corresponding  clutch  teeth 
on  the  hubs  of  gears  X  and  Y,  which  revolve  loosely  on  W 
and  in  their  bearings  in  the  frame.  X  and  Y  are  driven  by 
corresponding  pinions  on  shaft  J  for  the  horizontal  spindle, 
a.nd  on  shaft  F  for  the  vertical  spindle.  It  will  thus  be  seen 
that  by  the  shifting  of  sleeves  TT,  either  of  two  speeds  may  be 
given  to  either  of  the  two  spindles  or,  by  putting  the  teeth  G 
in  the  central  position,  either  spindle  may  be  stopped.  Sleeve 
W  for  each  spindle  is  shifted  by  the  hand  levers  shown  in 
Fig.  1;  one  at  the  back  of  the  column  in  line  with  the  horizon- 


tal spindle,  and  the  other  projecting  from  an  opening  in  the 
vertical  spindle  housing.  Gear  X  is  13  inches  pitch  diameter, 
with  four  diametral  pitch  teeth;  the  smaller  one  has  the 
same  pitch  of  teeth  and  is  10%,  inches  in  diameter.  Both  have 
214-inch  faces,  giving  a  very  powerful  drive. 

Four  spindle  speeds  for  each  of  the  vertical  and  horizontal 
spindles  are  thus  provided  for,  with  driving  pulley  A  running 
at  constant  speed.  In  practice,  with  belt-driven  machines,  a 
two-speed  counter-shaft  would  be  used,  giving  eight  speeds  in 
all,  ranging  from  15  to  100  revolutions  per  minute.  The  ma- 
chine is  well  adapted  for  a  motor  drive,  in  which  case  the 
motor  is  mounted  on  top  of  the  column  and  connected  to  shaft 
B  by  means  of  a  silent  chain  and  sprocket  wheels.  A  10  H.  P. 
motor  is  used,  having  a  2  to  1  speed  variation,  ranging  from 
about  500  to  1,000  revolutions  per  minute.  This  would  give 
the  same  range  of  spindle  speeds  as  for  the  belt  driven  ma- 
chine, the  number  of  changes  being  dependent  upon  the  num- 
ber of  steps  in  the  controller. 

The  front  bearing  of  each  spindle  is  con- 
tained in  a  sleeve  K,  v/hich  may  be  adjusted 
axially  by  means  of  rack  teeth  cut  in  it,  engag- 
ing the  teeth  of  a  pinion  on  a  short  shaft  which 
projects  through  the  side  of  the  column,  and  is 
provided  with  a  squared  end  for  engagement 
with  a  hand  crank.  The  axial  positions  of  the 
two  spindles  with  relation  to  each  other  may 
thus  be  adjusted  to  suit  the  work  in  hand. 
This  is  especially  necessary  in  cases  such  as 
shown  in  Fig.  4.  in  which  both  spindles  are 
used  simultaneously.  The  front  spindle  bear- 
ing consists  of  two  tapered  journals,  one  of 
them  being  formed  on  a  sleeve  adjustable  end- 
wise to  take  up  wear.  These  journals  run  in 
phosphor-bronze  boxes,  supported  in  the  sleeves 
K.  The  spindles  are  of  hammered  crucible 
steel,  41/0  inches  diameter  in  the  front  bearing. 
The  sleeves  or  quills  K  are  12  inches  long  and 
have  6  inches  of  adjustment  read  from  gradu- 
ated scales. 

The  Feed  Mechanism. 
As  previously  mentioned,  the  feed  is  driven 
from  sprocket  wheel  C  on  driving  shaft  B. 
This  is  in  accordance  with  approved  practice, 
which  makes  (so  far  as  possible)  the  feeds 
independent  of  the  spindle  speed  changes. 
They  are  nearly  independent  In  this  case,  being 
affected  only  by  the  2  to  1  variation  of  driving 
pulley  A,  given  by  the  two-speed  counter-shaft 
or  by  the  variable  speed  motor.  The  chain 
from  sprocket  C  drives  sprocket  M  in  the  gear 
box  shown  at  the  rear  of  the  base  of  the  ma- 
chine in  Figs.  1  and  2.  This  gear  box  contains 
a  quick-change-gear  mechanism  of  the  well- 
known  type  first  introduced  in  the  Hendey- 
Norton  lathe.  Eight  changes  are  provided  for 
by  the  shifting  of  handle  0.  which  controls  the 
sliding  tumbler  gear,  and  this  number  is  dou- 
bled, giving  16  -in  all,  by  handle  A',  which 
operates  a  shifting  pinion  and  clutch  so 
as  to  drive  the  cone  of  gears  at  either  of  two  speeds. 
The  16  feeds  thus  given  range  from  0.48  to  8.9  inches  per 
minute,  with  the  slow  speed  of  counter-shaft  or  motor;  at  the 
fastest  speed  the  feed  ranges  from  0.97  to  17.8  inches  per 
minute.  These  rates  of  feed  can  be  doubled,  as  described 
later. 

To  provide  a  safety  mechanism  to  prevent  damage  to  the 
.machine  in  case  something  should  prevent  the  operation  of 
the  feed,  and  also  to  permit  the  feed  change  mechanism  to  be 
operated  while  the  machine  is  in  motion  without  inducing 
dangerous  shock,  sprocket  wheel  M  is  not  directly  keyed  to 
the  shaft  which  it  drives.  Instead  of  this,  its  bore  is  finished 
with  a  double  taper  in  which  are  supported  two  taper  cones, 
pressed  together  by  the  spring  shown.  One  of  these  cones 
has  a  long  hub,  which  is  keyed  to  the  shaft.  The  compres- 
sion of  the  spring  thus  forces  the  cones  together,  and  fur- 
nishes   an    adjustable    frictional    driving    device   between    the 
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sprocket  and  the  shall,  which  Is  sunioleuL  lor  tho  heaviest 
feeds  required  on  the  machine,  but  will  yet  give  way  In  case 
of  undue  strain. 

The  gear  box  is  connpcted  by  a  horizontal  shaft  and  bevel 
gears  to  the  spllncd  vertical  shaft  U.  The  latter  passes 
through  a  gear  casing  attached  to  tho  knee,  and  containing  a 
clutch-and-bevel-gear  reversing  mechanism  of  conventional 
type,  operated  by  clutch  fork  P.  Tlie  central  bevel  gear  of 
this  mechanism  Is  connected  by  spur  gears  with  worm  R, 
which  drives  the  worm-wheel  keyed  to  horizontal  spllned  shaft 
iS  from  which  are  derived  the  various  feed  movements.  The 
spur  gears  connecting  worm  li  with  the  bevel  gear  can  be 
taken  off  and  reversed,  being  contained  in  the  removable 
guard  sliown  attached  to  the  front  of  the  casing  in  Fig.  1. 
By  this  means  the  feeds  given  in  the  preceding  paragraph  can 
be  doubled. 

The  gearing,  shown  at  tlie  end  of  the  table,  connects 
splined  shaft  S  with  the  table  feed-screw  for  the  longi- 
tudinal movement.  The  usual  slot  is  provided  at  the  front 
edge  of  the  table  for  the  adjustable  dog  which  operates  the 
automatic  feed  stop.  This  strikes  a  tappet  connected  with 
lever  V,  which  is  attached  to  rock  shaft  Q.  The  latter  extend- 
ing to  the  casing  containing  the  reversing  mechanism.  Is 
splined  to  a  pinion  which  operates  the  vertical  rack  to  which 
the  reversing  clutch  fork  P  is  attached.  By  this  means,  the 
dog  on  the  front  of  the  table  may  be  set  to  automatically  stop 
the  feed  of  the  table  in  either  direction.  Handle  7  is  also 
conveniently  used  for  reversing  the  feeds.  Connections  at 
the  front  of  the  table  provide  for  operating  both  the  cross 
and   vertical   feeds   by   power.     The  cross   feed  has  the   same 
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rate  of  movement  as  the  longitudinal  feed,  while  the  rate  of 
the  vertical  feed  is  half  that  of  the  other  two.  Stops  are  pro- 
vided for  the  cross  and  vortical  movements,  that  for  the 
former  being  shown  at  Z. 

Dimensions  and  Capacity. 
The  table  Is  60  inches  long  with  48  Inches  of  working 
length;  the  full  width  is  19  Inches  and  the  working  width  IS 
Inches.  It  is  ."i  inches  thick,  and  is  provided  with  three  slots 
cut  from  the  solid,  and  with  drilled  holes  for  stops  for  the 
work.  The  saddle  is  60  inches  long  and  G  inches  deep,  giving 
a  full  support  to  the  table  even  at  the  extremes  of  its  travel. 


The  knee  is  3()  inches  long  and  has  a  bearing  of  28  Inches  on 
the  column,  besides  being  supported  by  the  heavy  outboard 
support  T,  previously  mentioned.  The  longitudinal  feed  la 
5G  Inches,  the  cross  feed  IG  Inches,  and  the  vertical  feed 
IS  Inches.  As  mentioned,  the  spindles  have  each  a  longitud- 
inal adjustment  of  6  inches.  The  maximum  distance  between 
the  center  of  the  table  and  the  column  is  21  Inches;  the  least, 
8  Inches.  The  maximum  distance  from  the  top  of  the  table 
to  the  face  of  the  vertical  spindle  Is  20  Inches;  the  minimum 
distance  with  the  sleeve  extended  is  2  Inches.     The  maximum 


Pig.  4.    Using  the  Horizontal  end  Vertical  Spindles  simultaneously  in 
a  Face  Milling  Operation. 

distance  from  the  center  of  the  horizontal  spindle  to  the  top 
of  the  table  is  16  Inches,  and  the  minimum,  zero.  A  circular 
table  16  inches  in  diameter  with  automatic  feed  and  auto- 
matic stop  can  be  furnished  if  required,  at  an  additional  cost. 
The  weight  of  the  machine  complete  without  this  table  is 
9,700  pounds. 

The  Operation  of  the  Machine. 
In  Figs  3  and  4  are  two  views  of  the  machine  in  operation. 
In  the  first  case  it  Is  shown  with  a  job  of  plain  slab  milling, 
with  the  vertical  attachment  out  of  commission;  as  will  be 
seen,  the  outer  end  of  the  cutter  arbor  Is  supported  by  the 
over-hanging  arm  (L  in  Fig.  2),  so  the  machine  has  all  the 
possibilities  in  the  way  of  accuracy  and  rate  of  output  found 
in  machines  of  the  strictly  horizontal  type.  In  Fig.  4  both 
spindles  are  shown  in  use  operating  face  mills  for  surfacing 
the  top  and  side  of  a  hollow  rectangular  casting.  In  this 
case,  the  outboard  support  has  been  loosened  and  turned  up 
out  of  the  way,  being  for  that  purpose  swiveled  about  the 
stud  which  carries  it.  In  such  cases  as  this,  it  will  be  seen 
that  the  output  Is  equal  to  that  of  the  horizontal  and  vertical 
machines  combined.  As  a  vertical  machine,  it  should  evi- 
dently have  a  greater  capacity  than  the  horizontal  machine 
with  vertical  attachment,  and  be  fully  equal  to  that  of  the 
standard  vertical  machine  of  the  same  capacity.  The  tool 
has.  In  fact,  been  designed  by  Its  makers  as  a  general  utility 
machine,  able  to  take  the  heaviest  cuts,  either  horizontal  or 
vertical,  without  harmful  vibration' or  other  sign  of  distress. 


LODGE  &  SHIPLEY  PORTABLE  LATHE. 

The  lathe  shown  herewith  has  been  designed  by  Its  builder, 

the  Lodge  &  Shipley  IMachine  Tool  Co.  of  Cincinnati,  Ohio,  for 

use  in  locomotive  repair  shops  for  such  work  as  fitting  I'ranie 

bolts,  turninc  up' studs,  etc.,  and  for  doing  the  various  miscel- 
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laneous  fitting  work  which  is  met  with  in  assembling  heavy 
machinery.  In  a  word,  it  will  be  found  convenient  for  assem- 
bling work  on  any  form  of  machinery  so  large  that  it  is  incon- 
venient or  impossible  to  move  to  the  lathe  the  parts  into 
which  the  work  is  to  be  fitted.  Bringing  the  machine  to  the 
work,  as  is  made  possible  by  this  design,  is  a  much  more 
convenient  and  economical  proceeding. 


Portable  Lodge  Sz.  Shipley  Lathe  for  Fitting  Work  on  Heavy  Machinery 


As  may  be  seen  in  the  engraving,  the  lathe  is  mounted  on 
three  wheels  so  that  it  is  always  properly  supported,  no  mat- 
ter how  uneven  the  floor  on  which  it  is  placed.  The  leading 
truck  at  the  tail-stock  end  of  the  bed  swivels,  and  is  provided 
with  a  handle  by  which  the  lathe  is  drawn  from  place  to  place. 
The  "leg"  under  the  head-stock  end  of  the  bed  is  mounted  on 
two  wheels,  and  is  arranged  to  support  the  motor  by  which  the 
tool  is  driven.  This  motor  is  of  2^2  horse-power  and  of  the 
constant  speed  type,  fully  enclosed.  Its  armature  shaft  car- 
ries a  2-step  cone  pulley,  belted  to  a  corresponding  pulley  on 
the  back  gear  shaft.  As  the  range  of  work  for  which  the 
lathe  is  required  is  limited,  but  two  speed  changes  have  been 
provided,  resulting  in  a  driving  mechanism  of  great  sim- 
plicity. The  lathe  is  supplied  with  a  belt  feed  of  two  changes, 
power  longitudinal  feed,  and  plain  rest.  When  desired,  it  can 
also  be  supplied  with  a  taper  attachment.  Nothing  which  is 
not  required  for  the  simple  work  it  has  to  perform  has  been 
retained  in  the  design  of  the  machine.  As  constructed,  it  will 
do  the  work  for  which  it  Is  required  with  great  rapidity.  If 
desired  by  the  purchaser,  the  same  tool  will  be  furnished 
with  legs  instead  of  wheels. 


around  the  vertical  axis  by  handles  C.  The  front  of  this 
sleeve  is  provided  with  ways  on  which  slides  the  box-shaped 
knee  D.  A  saddle  E.  which  may  be  adjusted  towards  or  away 
from  the  column  along  the  top  of  this  knee,  is  provided  with 
longitudinal  ways  for  the  table  guide  F.  to  which  is  swiveled, 
about  pivot  G,  the  work  table  H.  It  will  be  seen  that  this 
arrangement  differs  from  that  of  the  universal  milling  ma- 
chine only  in  having  the  work  table 
swive;  on  the  guide  F,  instead  of  having 
the  latter  swivel  on  the  saddle. 

The  construction  followed  is  a  rigid 
and  durable  one,  and  has  been  purposely 
adopted  in  place  of  the  lighter  skeleton 
design  employed  in  other  machines  for 
the  same  purpose.  It  will  be  noted  in 
Figs.  1  and  2  that  the  sides  of  the  saddle 
are  brought  down  over  its  bearing  on  the 
knee,  and  that  the  ends  of  table  guide  F 
project  beyond  the  bearing  on  the  saddle 
at  the  extreme  limit  of  the  travel  in 
either  direction,  so  that  these  bearings 
are  well  protected  from  the  emery  and 
the  grit  which  always  surrounds  a  ma- 
chine of  this  kind.  Felt  strips  are  pro- 
vided for  cleaning  and  oiling  the  sur- 
faces of  the  table  and  saddle  bearings  as 
well  as  the  vertical  ways  on  the  knee, 
continued   usefulness   of  the   machine    is 


THE  LB  BLOND  UNIVERSAL  CUTTER  AND 
TOOL  GRINDER. 

Being  convinced,  as  milling  machine  manufacturers  and 
users,  that  sharp  cutters  are  a  prime  requirement  for  rapid 
and  economical  milling,  the  R.  K.  Le  Blond  Machine  Tool  Co., 
4605  Eastern  Ave.,  Cincinnati,  Ohio,  has  designed  and  placed 
on  the  market  a  universal  cutter  and  tool  grinder.  There 
are  a  great  many  machines  of  this  kind  made,  and  perhaps 
no  tool  is  so  far  from  being  standardized  in  design,  each 
make  differing  radically  in  construction  from  any  other  with 
which  it  may  be  compared.  This  new  machine  likewise  dif- 
fers from  others  hitherto  built,  presenting  a  number  of  dis- 
tinctly original  ideas  in  design  and  construction.  These  ideas 
are  so  strikingly  practical  and  serviceable,  however,  that  the 
machine  is  worthy  of  detailed  study.  We  are  permitted  to 
present  herewith  enough  of  illustrative  and  descriptive  matter 
to  give  a  comprehensive  idea  of  the  design  of  the  machine. 
General  Description. 

The  tool  follows  in  its  outlines  the  general  plan  of  the  uni- 
versal milling  machine,  with  such  additional  adjustments  and 
movements  as  are  required  for  the  work  of  a  cutter  and 
reamer  grinder.  As  may  be  seen  in  Fig.  1,  which  gives  a  front 
view  of  the  machine,  the  framework  consists  of  a  cabinet 
base,  on  which  is  mounted  a  column  surmounted  by  the  grind- 
ing spindle  head,  which  is  clamped  permanently  in  place. 
Around  this  column,  marked  A  in  Fig.  2,  is  placed  a  split 
sleeve   B.   which    may   be    clamped    in    any    angular    position 


By   this   means  the 

assured  for  a  long  period  of  years. 

The  purposes  of  the  various  adjustments  provided  will   be 
better  understood  when  reference  is  made  later  on  to  the  dif- 
ferent operations  for  which  the  tool  is  adapted. 
Details  of  Construction. 

The  wheel  spindle  •/  has  taper  boxes  as  shown  in  Fig.  2,  and 
is  driven  by  a  single  pulley  for  a  2-inch  belt.    The  cone  on  the 


Fig.  1. 


The  Universal  Cutter  and  Tool  Grinder  built  by  the 
R.  K.  Le  Blond  Machine  Tool  Co. 


counter-shaft  gives  three  spindle  speeds,  which  should  be  pro- 
portioned to  give  3,175,- 4,200,  and  6,365  R.P.JI.,  respectively. 
In  the  engraving,  the  left-hand  end  is  adapted  to  the  holding 
of  wheels  directly  on  the  spindle,  between  the  collars,  while 
a  tapered  hole  for  a  correspondingly  tapered  arbor  P,  is  pro- 
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\  idi'd  iit  ilif  otlifi-  I'lul  of  the  spliuUf.  A  vni'lety  of  these 
arbors  may  be  used  with  the  wheels  i>ernianentl.v  mounted  on 
iluiu.  When  this  iilan  Is  followed  the  wheels  may  be  re- 
luovt'd  and  veplnced  without  It  behiK  necessary  to  true  llioni 
up  cacli  tune.  Dust-proof  collars  are  provided,  iind  llic  nil 
holes  have  dust-proof  covers,  the  same  protection  l)einK  afford- 
tnl  all  provisions  (or  lubrication  throughout  the  machine. 

The  head-slock  spindle,  which  Is  tapering,  revolves  in  a  re- 
movable sleeve,  which  can  be  clamped  in  the  V-block  of  the 
universal  attachment,  described  later.  The  front  end  is 
threaded  to  receive  a  chuck.  The  foot-stock  has  a  spring  cen- 
ter actuated  by  a  thumb  lever.  This  center  can  be  removed 
and  a  special  center  Inserted  for  grinding  reamers.  The  table 
Is  provided  with  two  T-slots,  one  of  them  set  on  an  angle,  as 
shown  in  Fig.  1',  for  drawing  the  head-  and  foot-stock  down 
and  forward  against  the  left-hand  side  of  the  slot,  to  insure 
parallelism;  the  other  at  the  right  in-ovides  for  the  clamping 
of  the  various  fixtures,  vises,  etc..  that  may  be  used  on  the 
machine. 

Movements  and  Adjustments. 

The  table  H.  as  has  been  explained,  swivels  on  table  guide 
F  about  stud  Ci.  which  is  a  drive  fit  in  F.  The  angular  move- 
ment possible  extends  through  an  are  of  90  degrees  on  either 
side  of  the  central  position,  the  setting  being  read  from  the 


Fig    2. 


Vertical  Section  tdarougii  the  Table,  Knee,  and  Column, 
showing  the  General  Construction. 


graduated  surface  shown  in  the  engravings.  Provision  is 
made  for  both  rapid  and  fine  angular  adjustment  of  the 
table.  The  bolt  K,  by  which  it  Is  clamped,  passes  through  a 
threaded  sleeve  L.  It  the  slotted  nut  M  which  is  threaded  on 
this  sleeve  Is  raised  from  contact  with  the  boss  on  the  table, 
the  tightening  down  of  the  nut  on  bolt  K  tightens  L  down 
on  F.  but  leaves  the  table  free  to  be  adjusted  through  the 
small  range  permitted  by  the  slot  in  which  L  is  located.  Pro- 
jecting into  this  slot  are  two  sciews  with  milled  heads,  seen 
in  Fig.  1  and  other  following  figures.  By  adjusting  these, 
the  angular  position  of  the  table  on  the  table  guide  may  be 
set  very  finely  to  the  desired  position.  When  this  setting  has 
been  obtained,  the  screwing  down  of  the  slotted  nut  M  clamps 
the  table  in  position. 

Table  guide  F  receives  its  longitudinal  movement  on  the 
saddle  from  a  shaft  carrying  a  gear  meshing  with  rack  A". 
This  shaft  passes  through  the  saddle,  projecting  both  at  the 
front  and  the  rear.  On  either  end  of  it  may  be  mounted  a 
handle  for  the  rapid  operation  of  the  table  movement.  This 
handle  is  shown  mounted  at  the  front  of  the  machine  in  Fig. 
1  and  on  the  back  in  Fig.  3.  On  this  same  shaft  Is  keyed  a 
spiral  gear,  meshing  with  a  spiral  pinion  on  the  shaft  of  the 
hand-wheel  seen  projecting  oliliquely  downward  at  the  right 
of  the  saddle  in  Fig.  1.  By  means  of  this  the  table  may  be 
given  a  fine  angular  adjustment.     As  may  be  seen  at  the  left 


of  Fig.  5,  this  hand-wheel  and  its  shaft  are  mounted  In  an 
eccentric  sleeve,  which  may  be  rotated  by  the  handle  shown 
In  Ijack  of  the  hand-wheel,  to  throw  the  spiral  pinion  out  of 
uirsli  with  \\\c  grar,  leaving  the  shaft  free  tor  the  rapid  move- 
iiiciil.  Iiy  iiic  :iHs  (if  the  handles  described,  when  this  rapid 
iiiovenieut  Is  desired.  A  projecting  boss  on  the  top  of  the 
saddle  is  provided  with  adjusting  screws,  which  act  as  abut- 
ments for  adjustable  sto]js  in  the  T-slot  in  front  o(  the  table 
guide,  as  shown  in  Figs.  1  and  2.  These  stops  limit  the 
longitudinal  travel  of  the  table. 


Fig.  3.    Grinding  a  Formed  Cutter  between  Centers. 

The  cross-feed  screw  is  geared  with  a  shaft  which  passes 
through  to  the  back  of  the  saddle,  so  that  the  movement  of 
the  saddle  ou  the  knee  may  be  effected  through  the  crank 
shown  at  the  front  of  the  saddle  in  Fig.  1,  or  by  that  shown' 
at  the  rear  in  Figs.  3,  4,  5,  etc.  This  provision  for  operating 
either  the  longitudinal  or  the  cross  movements  from  the  rear 
of  the  machine  is  a  feature  which  makes  it  possible  for  the 
operator  to  work  always  at  the  best  advantage,  so  far  as  the 
close  observation  of  his  work  is  concerned.  It  is  not  neces- 
sary for  him  to  take  a  position  which  may  be  convenient  tor 
the  operation  of  the  hand-wheels,  etc.,  but  inconvenient  for 
watching  the  progress  of  his  work. 

The  raising  and  lowering  of  the  knee  on  the  table  is  effected 
by  screw  0.  which  is  connected  by  bevel  gears  with  the  hand- 
wheel  shown  at  the  side  ot  the  knee.  Graduated  dials  are 
provided,  reading  to  thousandths,  tor   the  cross  and  vertiQal 


Fig.  4.    Table  set  with  Fine  Adjustment  for  Grinding  45-degree 
Angle  Cutters. 

movements.  All  of  the  various  adjustments  with  the  excep- 
tion of  the  swiveling  and  clamping  of  table  H  on  table  guide 
F,  are  effected  by  fixed  handles  so  that  the  use  of  a  separate 
wrench  is  largely  avoided.  The  range  ot  movement  ])rovided 
throughout  the  machine  is  such  that  large  saws  and  face 
mills  can  be  ground,  as  well  as  the  smaller  work  on  formed 
cutters,  hobs,  reamers,  etc. 

Grinding  Cvitters  on  Centers. 
The  half-tone  reproductions  of  photographs  In  Figs.  3  to  8, 
inclusive,   show   a   sufficient   number  of  the   various  applica- 
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tions  of  the  machine  to  give  a  good  idea  of  the  range  of  work 
to  which  it  is  adapted.  In  Fig.  3  it  is  shown  set  up  for  grind- 
ing a  formed  cutter,  which  is  mounted  on  an  arbor  between 
centers,  while  the  radial  faces  of  its  teeth  are  ground.  The 
back  of  the  tooth  being  ground  rests  against  the  stop  shown, 
clamped  in  the  front  T-slot  of  the  table.  For  this  work,  the 
operator  would  stand  in  the  foreground  of  the  picture,  with 
the  machine  arranged  as  shown,  the  operating  handle  being 
attached  to  the  back  end  of  the  table  feed-shaft.  The  work- 
man can  thus  easily  see  the  face  of  the  tooth  which  is  being 
ground — a  condition  which  is  not  always  possible  in  other 
machines  of  this  kind. 

In  Fig.  4  is  shown  the  grinding  of  an  angular  mill,  also 
mounted  on  an  arbor  between  centers,  as  in  the  previous  case. 
For  this  operation,  however,  the  table  has  to  be  swiveled  on 
the  table  guide  to  the  angle  of  the  cutting  edge  being  ground. 
A  disk  wheel  is  used  in  this  case,  instead  of  the  dished  wheel 
of  Fig.  3,  so  that  the  tooth  has  to  be  supported  from  the  under 
side,  necessitating  the  use  of  a  different  form  of  tooth  rest. 
As  before,  the  operator  works  the  table  feed  from  the  handle 


Fig.  5.    Grinding  Face  MiU— Taper  Sliank  held  in  Universal  Attachment. 

at  the  rear  of  the  machine,  this  being  the  most  convenient 
position  for  observing  the  progress  of  the  work.  The  table 
stops  are  set  to  limit  the  movement  of  the  table  in  one  direc- 
tion, to  prevent  the  wheel  from  running  into  the  arbor,  and 
in  the  other  direction  to  allow  it  to  clear  the  cutter  just 
enough  to  permit  indexing  for  the  next  tooth. 

The  Universal  Attachment  and  its  Applications. 
In  Figs.  5,  6,  and  7  is  shown  the  universal  head  provided 
with  the  machine,  engag?d  in  holding,  for  presentation  to  the 
grinding   wheels,    cutting    tools    of    various    kinds.      Detailed 


^    •^  /f^^. 


Fig.  6.     Grinding  a  16-inch  Saw  held  in  Universal  Attachment. 

drawings  of  this  head  are  shewn  in  Fig.  9.  It  consists  of  a 
base  Q,  to  which  is  clamped  the  standard  R.  which  may  be 
fastened  at  any  angle  about  the  vertical  axis,  by  means  of  the 
bolts  shown,  the  adjustment  being  read  from  the  graduations 
on    the    standard.      This    column    is    provided    with   ways    to 


which  is  gibbed  slide  .?,  which  may  be  adjusted  vertically 
fay  means  of  screw  T  and  the  attached  double  crank.  Clamped 
to  S,  and  adjustable  on  it  to  any  angle  about  the  horizontal 
axis,  is  V-block  V,  the  periphery  of  whose  base  is  also  provided 

9   9 


Fig.  7.    Sharpening  a  5  1-2-inch  Shell  Reamer  without 
removing  it  from  Arbor. 

with  graduations  by  means  of  which  the  angular  adjustment 
may  be  read.  Plate  X,  operated  by  two  adjusting  screws  W, 
whose  collars  enter  slots  cut  in  X,  is  used  for  holding  the 
work  against  the  V-groove  in  U.  A  center  stop  Y  mounted  in 
the  holder  clamped  to  adjustable  bar  Z  is  used  for  locating 
the  work  as  will  be  described. 

The  various  adjustments  provided  for  this  attachment  make 
it  of  almost  universal  application.  Three  of  these  applica- 
tions are  shown  in  Figs.  5,  6.  and  7.    In  the  first  case,  we  have 


Fig.  8.     Grinding  a  Taper  Hole  in  Spindle,  with  Internal  Attachment, 

a  face  mill  being  ground  on  its  own  taper  shank.  The  shank 
is  inserted  in  the  V-groove  of  V.  and  is  brought  back  against 
the  ball  point  of  center  Y,  which  is  adjusted  for  that  purpose 
to  the  proper  position.  Then  plate  X  is  screwed  down  to  bear 
lightly  on  the  shank  of  the  cutter  by  turning  handles  W, 
being  clamped  in  this  position  by  the  nut  and  stud  provided 
for  that  purpose.  The  tooth  rest  previously  shown  is  ar- 
ranged to  support  the  cutter  properly  for  grinding.  The  whole 
block  U  is  swiveled  on  S  about  a  horizontal  axis  to  give  the 
clearance  desired.  In  this  case,  also,  the  table  is  operated 
with  the  handle  at  the  back  side  of  the  knee. 

In  Fig.  6  a  saw  blade  of  the  Higley  type  is  being  ground  in 
the  taper  attachment,  which  is  set  in  the  same  way  as  for 
the  previous  case,  except  that  the  axis  of  the  taper  shank  is 
set  in  a  horizontal  position.  A  cup  wheel  is  being  used  in  this 
case  also.  Since  it  is  most  convenient  to  watch  this  operation 
from  the  front  of  the  machine,  the  table  feed  handle  is 
placed  in  front  as  shown. 

In  Fig.  7  an  inserted  tooth  reamer  is  being  ground  on  the 
long  bar  on  which  it  is  carried,  without  removing  it  from 
the  latter.     The  bar  is  inserted  in  the  universal  head  in  the 
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way  previously  ilescillieii,  ami  tlio  tooth  rost  is  niounlcd  on 
the  face  of  the  clamping  plate  of  the  dovico  as  shown.  A 
conipiulson  ol'  Figs.  ;{,  4,  ;i.  6,  anil  7  serves  very  well  to 
lUustraie  the  adaptability  of  the  form  of  tooth  rest  provided. 

Cylindrical  and  Taper  Surface  Grinding. 
Complete  jjrovlslon  l.s  made  for  cylindrical  taper  and  sui'- 
face  grinding  in  the  design  of  the  machine.  An  example  of 
taper  grinding  Is  shown  in  Fig.  S.  The  work  is  secured  in  a 
chuck,  mounted  on  the  head-stock  spindle,  while  Its  outer  end 
revolves  between  the  jaws  of  the  back-rest,  which   is  a   part 
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Fig.  9.    Details  of  Construction  of  Universal  Attachment. 

of  the  equipment  of  the  machine.  The  internal  attachment 
is  clamped  to  the  face  of  the  grinding  head.  It  carries  a 
spindle  adjustable,  as  shown,  to  maintain  the  tension  of  the 
driving  belt,  which  is  driven  by  a  pulley  mounted  on  the 
main  spindle  in  place  of  the  usual  grinding  wheel.  The 
taper  of  the  table  is  adjusted  on  the  table  guide  to  the  angle 
required  for  the  taper  of  the  hole  being  ground.  The  head- 
stock  spindle  is  driven  by  a  belt  from  the  drum  in  the  over- 
head works,  which  is  connected  with  the  main  counter-shaft 
by  a  3-cone  pulley,  giving  suitable  rates  of  speed  for  various 
diameters  of  work. 

For  angular  work  which  may  be  held  in  a  chuck,  the  head- 
stock  spindle  may  be  removed  from  the  head-stock  and 
clamped  in  the  universal  attachment  shown  in  Figs.  5,  6,  7, 
and  9.  The  spindle  may  then  be  set  to  any  angle  for  either 
external  or  internal  grinding,  being  driven  from  the  over-head 
drum  as  before.  For  surface  grinding,  the  work  may  be 
strapped  to  the  table  or  a  magnetic  chuck  may  be  used,  or 
the  work,  if  small,  may  be  held  in  the  adjustable  swivel  vise 
which  is  part  of  the  equipment  of  the  machine. 

Gear-cutter  Grinding  and  Other  Attachments. 
Besides   the    universal    attachment,    tooth    rests,    back    rest, 
internal  attachment,  and  vise,  previously  described,  a  number 

of  other  conveniences 
are  provided.  Among 
them  is  a  device  for 
grinding,  radially,  gear- 
cutters  and  other  nar- 
row formed  cutters. 
This  device  is  shown  in 
Fig.  10.  It  consists,  as 
may  be  seen,  of  a  plate 
bolted  to  the  work  ta- 
ble, carrying  a  swing- 
ing gage  and  two  studs, 
on  one  of  which  is 
mounted  the  cutter  to 
be  ground,  while  the 
other  carries  an  adjust- 
able tooth  rest.  Alter  placing  the  cutter  on  the  stud  (using  a 
reducing  bushing  if  necessary)  the  swinging  gage  is  brought 
over  until  it  enters  the  tooth  space,  and  the  tooth  rest  is 
brought  up  until  the  face  of  the  tooth  is  forced  against  this 
gage.  The  face  of  the  tooth  is  then  radial,  and  the  slight 
amount  taken  oft  in  the  sharpening  does  not  perceptibly  alter 
Its  radial  accuracy. 


Fig.  10.    Device  for  Grinding  Gear- 
cutters  radially. 


Thi^i-0  are  included  in  the  equipment,  besides  the  parts 
luenlioned,  dogs  for  revolving  work  to  be  gi'ound  on  centers, 
gages  for  centering. the  spindle  with  the  work,  the  requisite 
wrenches,  etc.,  and  a  countershaft  with  the  necessary  tight 
and  loose  pulleys,  cones,  etc.,  for  driving  the  grinding  wheel 
and  work  spindles  at  their  proper  speeds. 

Dimensions  and  Capacity. 
The  machine  will  take  18  inches  between  the  centers,  and 
will  swing  8  inches.  The  working  surface  of  the  table  is 
.'>"o:  X  29  inches,  and  It  has  a  longitudinal  movement  of  17 
Inches.  The  cross  movement  is  6%  inches,  and  the  vertical 
adjustment  8%  inches.  The  machine,  as  will  be  appreciated 
from  the  previous  description,  will  grind  any  face  of  any 
ordinary  shape  of  cutter,  to  any  angle.  It  is  adapted  as  well 
to  grinding  all  kinds  of  cylindrical  and  angular  work,  face 
mills,  end  mills,  reamers,  counterbores,  gear-cutters,  rose 
reamers,  flat  surfaces,  punches,  dies  and  other  kinds  of  work. 
It  has  been  in  operation  In  the  shop  of  the  builders  for  nearly 
two  years,  where  it  has  undergone  a  thorough  trying-out  on 
all  kinds  of  operations.  During  this  period,  weak  points  in 
the  design  have  been  eliminated,  and  many  improvements 
have  been  made.  The  builders  are  now  placing  it  on  the 
market  with  full  confidence  in  its  capacity  (or  doing-  unusually 
rapid  and  accurate  work. 


PARWELL  AUTOMATIC  SPUR  GEAR 
HOBBING  MACHINE. 

The  spur  gear  bobbing  process  is  inherently  a  very  simple 
operation,  as  has  been  brought  out  in  the  description  of  the 
subject  in  a  previous  issue  of  Machi.nery  (see  "Gear-Cutting 
Machinery"  in  the  March,  1908,  issue,  engineering  edition). 
In  most  commercial 
gear-cutting  machines 
of  this  type,  however, 
the  complication  re- 
quired to  make  them 
universal  in  their  ap- 
plication has  so  elabo- 
rated the  mechanism 
that  the  machine  is  as 
complex  as  the  ortho- 
dox spur  gear  cutter 
with  its  slow  feed  and 
quick  return,  and  its 
automatic  indexing 
mechanism.  In  Fig.  1 
is  shown  a  gear-hobbing 
machine  made  by  the 
Adams  Co.  of  Dubuque, 
Iowa,  in  which  the 
movethents  and  adjust- 
ments have  been  re- 
'duced  to  a  minimum, 
so  that  the  basic  sim- 
plicity of  the  process  is 
fairly  shown.  The  fact 
that  it  is  not  designed 
for  the  bobbing  of 
spiral  gears,  and  that 
it  is  intended  to  be  fed 
by  hand  when  bobbing 
worm  wheels,  in  addi- 
tion to  the  particular  pains  taken  to  avoid  complication,  have 
all  resulted  in  making  a  strong,  simple  and  inexpensive  tool. 

A  machine  of  this  type  must  provide  means  for  driving  a 
hob  or  cutter  spindle,  which  is  mounted  on  a  head  which  mav 
be  swiveled  to  the  helix  angle  of  the  hob.  This  hob  or  cutter 
must  be  connected  by  change  gearing  with  the  work  spindle 
or  face-plate,  so  that  the  two  may  be  rotated  together  in  the 
rallo  of  the  number  of  teeth  in  the  gear  to  the  number  of 
Ibreads  in  the  hob.  An  automatic  feed  has  to  be  provided  for 
forcing  the  hob  down  through  the  work.  These  movements 
are  readily  followed  in  Figs.  1,  2  and  3.  As  will  be  seen,  the 
fiame  of  the  machine  Is  a  stout  column,  provided  with  a  knee 
along  which  the  work  table  is  adjusted   for   the  diameter  of 


Fig.  1.     Simple  Spur  Gear  Hobbing  Machine 
made  by  the  Adams  Co..  Dubuque,  Iowa. 
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the  blank.  The  outer  face  of  the  column  is  provided  with 
ways  on  which  the  cutter  slide  is  fed.  The  machine  is  driven 
from  a  cone  pulley  at  the  rear,  mounted  on  a  counter-shaft 
supported  in  a  swinging  frame;  the  cutter  spindle  is  driven 
by  a  large  pulley,  belted  directly  to  this  counter-shaft.  The 
counter-slide  and  counter-shaft  frame  are  connected  by  an 
adjustable  link,  so  that  the  proper  belt  tension  is  maintained 
whatever  the  position  of  the  cutter  slide  on  the  column.  As 
before  explained,  the  spindle  is  mounted  on  a  swiveled  head 
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Fig.  2.    Side  View  sho^ring  Driving  Mechanism  and  Change 
Gear  Connections. 

on  the  cutter  slide,  so  that  it  may  be  adjusted  to  the  helix 
angle  of  the  hob.  The  slight  angular  adjustment  required  for 
this  is  not  sufficient  to  disturb  the  proper  action  of  the  belt 
which  drives  the  spindle. 

The  cutter  spindle  has  keyed  to  it,  next  to  the  hub  of  the 
driving  pulley,  a  bevel  gear  meshing  with  a  corresponding 
gear  driving  a  telescopic  shaft  which  extends  toward  the  rear 
of  the  machine.  This  is  best  seen  in  Figs.  2  and  3.  At  the 
further  end,  this  telescopic  shaft  drives  one  of  a  pair  of 
change  gears,  of  which  the  other  is  connected  to  the  shaft  on 
which  is  mounted  the  worm  di'iving  the  work  table  worm- 
wheel.  This  furnishes  the  positive  connection  required  be- 
tween the  hob  and  the  work.  The  change  gears  are  selected 
to  suit  the  ratio  between  the  number  of  teeth  in  the  gear  and 
the  number  of  threads    (one  if  single   thread,   two   if   double 


Fig.  3.    View  from  the  Right  Side  showing  Stop  Screw  for  Depth  of  Cut. 

thread,  etc.)  in  the  hob.  The  table  revolves  upon  a  wide  angle 
surface,  which  gives  it  great  rigidity.  This,  in  connection 
with  the  small  number  of  joints,  and  the  large  size  of  the 
gears  and  shafts  connecting  the  work  table  and  the  spindle, 
insures  a  very  steady,  positive  drive  for  the  former.  This 
is  essential  for  accurate  work. 

The  feed  of  the  cutter  slide  on  the  head  is  effected  by  a 
ratchet  movement,  operated  from  an  eccentric  on  the  table 
worm-shaft.     The   eccentric   rod    may   be   adjusted   along   the 


lever  operating  the  pawl,  so  as  to  give  any  rate  of  feed 
i-equired.  This  change  can  be  made  without  stopping  the 
machine.  The  ratchet  wheel  is  geared  with  the  screw  in  such 
a  ratio  as  to  give  a  very  powerful  feed.  An  automatic  trip 
is  provided  for  stopping  the  feed  when  the  hob  has  finished 
its  work.  Thus  no  attention  is  required  fi-om  the  operator 
other  than  that  of  putting  in  the  blanks  and  taking  out  the 
finished  gear.  One  opei-ator  may  thus  run  sevei'al  machines 
or  attend  to  the  gear-cutter  while  operating  other  tools. 

A  rigid  stop  is  provided,  as  shown  in  Figs.  1  and  3,  against 
which  the  table  saddle  may  be  run,  to  give  the  proper  depth 
of  teeth.  Instead  of  setting  this  stop  by  micrometer  gradu- 
ations, a  hardened  steel  gage  is  provided  which  is  of  a  thick- 
ness equal  to  the  depth  of  tooth  required  for  the  desired  pitch. 
To  set  the  stop,  the  table  is  advanced  until  the  hob  just 
scratches  the  outside  diameter  of  the  blank.  The  stop  is  then 
screwed  up  until  the  gage  block  is  held  between  it  and  the 
saddle,  when  the  gage  block  is  removed  and  the  table  ad- 
vanced to  the  stop,  giving  precisely  the  correct  depth,  if  the 
blank  has  been  properly  sized.  A  careless  operator  cannot 
spoil  work,  as  is  often  done  when  the  depth  is  set  by  microme- 
ter gage. 

A  small  plunger  pump  is  provided  which  forces  a  stream 
of  lubricant  upon  the  cutter  and  work  if  desired.  The  knee 
is  hollow,  and  forms  a  tank  for  holding  this  lubricant,  which 
is  conducted  thither  by  holes  in  the  hub  of  the  table.  For  bob- 
bing worm-wheels  the  spindle  is  adjusted  to  a  position  central 
with  the  blank,  the  automatic  feed  being  thrown  out.  The 
saddle  is  then  fed  inward  along  the  knee  by  hand  until  the 
teeth  have  been  cut  to  the  proper  depth. 

The  capacity  of  the  machine  is  for  blanks  up  to  12  inches 
in  diameter  and  6  inches  face.  The  spindle  is  driven  by  a 
pulley  15  inches  in  diameter,  for  a  4-inch  belt.  The  cone 
pulley  at  the  rear  provides  for  three  speeds,  and  is  driven  by 
a  2V2-inch  belt  from  the  overhead  counter-shaft.  Either  a 
single  or  two-speed  counter-shaft  will  be  provided.  The  hobs 
are  regularly  right-hand,  single  thread,  3  inches  in  diameter, 
and  3  inches  long,  with  114-inch  arbor  hole.  Other  sizes,  of 
course,  may  be  used.  The  hob  may  be  moved  axially  so  that 
the  entire  length  can  be  used  before  sharpening  is  required. 

This  tool  should  be  an  exceedingly  useful  one  for  work 
within  its  range,  which  includes  automobile  gearing  and 
change  gearing  for  machine  tools.  The  manufacturers  claim 
that  the  output  is  far  ahead  of  that  of  any  other  type  of  gear- 
cutter  for  spur  gears,  on  the  sizes  to  which  it  is  adapted. 


BURKE  MACHINERY  CO.'S  CUTTING-OFF  SAW. 

Few  machine  tools  have  been  developed  so  rapidly  during 
the  past  few  years,  and  in  few  lines  have  so  many  new  and 
radically  different  designs  been  brought  forth  as  in  the  terri- 
tory of  cutting-off  machines.  In  the  accompanying  half- 
tone engraving,  a  new  12-inch  cutting-off  saw  is  illustrated, 
presenting  a  number  of  interesting  features.  The  ma- 
chine consists  principally  of  a  main  column  or  frame,  provided 
with  ways  in  which  the  saw  carriage  travels.  This  saw  car- 
riage supports  the  driving  worm  and  worm-wheel  and  the 
saw  itself,  which  is  bolted  directly  to  the  worm-wheel.  At 
the  front  of  the  saw  carriage  is  mounted  a  hardened  steel 
casting  which  acts,  at  the  same  time,  as  a  guide  for  the  saw 
and  as  a  stripper  for  carrying  away  the  chips  from  the  saw 
teeth.  The  worm  shaft  is  driven  by  means  of  a  key,  mounted 
in  a  gear  sleeve,  placed  at  the  rear  end  of  the  frame,  this 
gear  sleeve  in  turn  meshing  with  a  pinion  on  one  end  of 
which  is  mounted  the  driving  pulley.  For  actuating  the  feed 
mechanism,  the  same  pinion  engages  with  a  system  of  gear- 
ing driving  a  worm  shaft  on  the  outside  of  the  machine, 
through  which  power  is  transmitted  to  a  worm  and  worm- 
wheel,  the  latter  of  which  has  square  jaws  cast  on  one  side. 
A  sliding  clutch  engages  with  these  jaws,  and  a  cross-shaft 
is  thereby  operated,  having  at  one  end  a  pinion  engaging  with 
a  rack,  which  is  mounted  on  the  lower  side  of  the 
saw  carriage.  This  latter  travels  over  an  oil-pan,  cast  in  the 
frame  of  the  machine,  which  permits  one  inch  of  the  saw- 
blade  to  be  at  all  times  immersed  in  oil. 

At  the  front  of  the  machine  is  mounted  a  lever,  actuating 
the  outer  part  of  the  teed  engaging  clutch,  the  clutch  being 
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held  iiul  of  eiiBa.m'iiU'iit  li>  a  sin'iiif;.  When  the  saw  Is  nin- 
nliis.  and  this  lover  Is  imlled  over  until  the  clutch  onRages, 
the  lever  Is  held  hy  a  catch  on  the  front  of  lhti  machine. 
Through  one  end  of  this  catch  Is  passed  a  short  rod,  which 
can  be  set  so  that  the  clutch  Is  automatically  tripped  at  any 
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Burke  Machinery  Co.'s  New  Desigrn  of  Cutting-off  Saw. 

desired  position,  the  carriage  coming  in  contact  with  the  end 
of  the  rod.  thereby  throwing  out  the  catch  and  permitting  the 
lever  to  return  to  its  original  position.  Between  the  driving 
pinion  and  the  feed  worm-wheel  shaft  is  mounted  a  gear  held 
in  position  hy  flanges  lined  with  leather,  while  a  spring 
mounted  on  the  shaft  carrying  these  flanges  gives  the  neces- 
sary compression  between  the  flanges.  The  compression  can 
be  increased  or  diminished  by  the  tightening  or  loossning  ot 
a  nut  turned  by  hand. 

The  size  of  machine  illustrated  will  cut  circular  stock  up  to 
3  inches  in  diameter,  or  I-beams  up  to  5  inches  high.  The  travel 
being  9  inches,  permits  flat  stock  9  inches  wide  to  be  cut 
off.  A  guide  block  is  furnished  for  small  round  or  square  stock, 
as  -well  as  suitable  clamping  device  for  holding  the  stock  in 
position.  When  these  devices  are  not  in  use,  the  machine 
presents  a  large  clamping  table  with  no  part  of  the  machine 
projecting  above  it,  and  this  permits  a  great  variety  of  work 
to  be  done  on  the  machine.  Iron  can  be  cut  off  at  various 
angles,  sprues  on  castings  can  be  removed,  and  many  other 
operations  performed  which  cannot  be  carried  out  on  cuttiug- 
oft  saws  of  ordinary  type.  The  machine  shown  in  the  half-tone 
is  provided  with  a  single  pulley  drive,  but  for  machines  which 
are  to  be'  used  for  cutting-off  tool  steel,  machine  steel,  cast 
iron,  and  brass,  where  a  large  range  of  cutting  speeds  would 
be  desirable,  a  cone  pulley  may  be  placed  on  the  driving  shaft 
instead  of  the  standard  tight  and  loose  pulley,  and  a  suitable 
counter-shaft  is  furnished. 

Owing  to  the  construction  of  the  drive,  back  lash  and  tor- 
sional strain  are  eliminated,  which  is  so  common  in  arbor- 
driven  saws,  constructed  with  a  worm-wheel  on  one  end  of  the 
saw  arbor  and  the  saw  on  the  other,  with  the  bearings  in  the 
center.  The  makers  have  found  from  their  own  experience 
that,  on  account  of  this  fact,  the  machine  can  very  successfully 
be  used  in  sawing  tubing,  by  using  a  flnc-tooth  saw  and  clami)- 


liig  the  friction  cluldi  tightly.  In  order  to  ijrevent  the  chips 
from  the  saw  from  getting  into  the  worm-wheel,  a  gear  case 
covers  this  entirely. 

A  20-Inch  saw  is  also  being  prepared  for  the  market  by  the 
makers,  the  Burke  Machinery  Co.,  1837  Thirt.v-flfth  St.,  Cleve- 
land, O.  This  saw  will  have  a  capacity  for  cutting  off  rjVo-inch 
diamrtor  round  stock   and   12-inch   I-beams. 


BLISS  PRESS  FITTED  WITH  STAGGER  FEED. 

A  considerable  saving  of  stock  can  be  effected  in  blanking 
round  shapes,  by  cutting  them  from  a  sheet  of  stock  In  rows 
"stag,gered"  with  each  other,  instead  of  cutting  them  in  series 
from  the  strip  as  is  usually  done.  Various  plans  have  been 
tried  for  guiding  sheet  stock  in  the  blanking  press,  so  that  the 
alternate  rows  of  holes  will  be  staggered  with  each  other,  but 
most  of  these  have  been  complicated  in  design  and  unsatis- 
factory in  operation.  The  .E.  W.  Bliss  Co.,  5  Adams  St., 
Brooklyn,  N.  Y.,  has  recently  designed  and  patented  an 
arrangement  of  great  simplicity  for  effecting  this.  It  is  shown 
in  the  accompanying  engraving,  aiJiilied  to  a  press  of  the 
single  pitman,  inclinable  type. 

The  sheet  from  which  the  blanks  are  to  be  cut  is  placed 
on  the  table  and  fed  against  a  stop  finger,  which,  together 
with  the  back  gage,  locates  the  work  for  the  first  cut.  The 
press  being  operated  continuously,  after  the  first  blank  is 
separated,  the  stock  is  again  shifted  against  the  stop  finger 
and  the  ram  comes  down  again;'  pressure  is  applied  to  the 
sheet  continuously  to  bring  it  against  the  finger  gage,  and  the 
operation  is  continuous.  As  the  sheet  progresses,  the  scrap 
is  sheared  off  by  means  of  a  knife  which  cuts  a  true  and 
straight  edge  for  gaging  on  the  second  run. 

The  sheet  having  been  passed  through  once  to  punch  out 
the  first   row  of  blanks,  a   treadle  is  iiressed   which   brings  a 


Bliss  Press  fitted  with  a  Special  Feed  which  slafirgeys  Alternate  Rows 
of  Blanks,  and  thus  saves  Stock. 

second  stop  finger  into  play,  set  at  a  distance  of  about  half 
the  diameter  of  the  blank  from  the  first  stop  finger.  By  this 
means  the  cut  on  the  second  row  Is  started  in  a  position  be- 
tween the  two  first  cuts  in  the  previous  row.  In  the  second 
stroke  of  the  plunger,  this  stagger  feed  finger  is  automatically 
released   and    the   o]ieration    continues,   as   before,    to   be   gov- 
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erned  by  the  back  stop  and  regular  stop  finger.  On  every 
alternate  row  the  operator  throws  this  secondary  finger  into 
engagement. 

As  an  illustration  of  the  saving  it  is  possible  to  effect,  the 
case  may  be  taken  of  a  sheet  of  tin  20x28  inches  from 
which  it  is  desired  to  cut  blanks  2%  inches  in  diameter.  By 
the  ordinary  method  of  slitting  the  tin  into  strips  and  run- 
ning them  through  the  press,  70  blanks  could  be  obtained  from 
the  sheet.  By  the  method  of  feeding  provided  in  this  machine, 
76  blanks  may  be  cut  from  the  same  sheet.  Another  case  to 
which  the  machine  has  been  applied  is  in  the  manufacture  of 
bottle  caps,  for  which  a  li^-inch  blank  is  necessary.  With  the 
usual  arrangement,  234  blanks  could  be  obtained  from  a  sheet 
of  tin;  with  the  method  used  in  the  press  shown,  the  same 
sheet  yields  270  blanks.  This  shows  very  plainly  the  advan- 
tages to  be  obtained  from  the  use  of  the  device. 

The  mechanism  is  designed  for  continuous  and  rapid  opera- 
tion, and  the  gage  system  is  so  accurate  that  decorated  stock 
can  be  successfully  handled.  Another  feature  of  the  device 
is  the  fact  that  the  knives  for  separating  the  scrap  remove  it 
entirely  from  the  blanks,  and  cut  it  into  small  pieces,  thus 
greatly  facilitating  the  work  of  disposing  of  it. 


STEAM  TURBINE  DRIVEN  OIL  EXTRACTOR 
FOR  CHIPS. 

Figs.  1  and  2  illustrate  a  simple  but  ingenious  machine 
made  by  the  Oil  &  Waste  Saving  Machine  Co.,  1307  Real  Estate 
Trust  Bldg.,  Philadelphia,  for  extracting  oil  from  chips,  turn- 
ings, etc.  The  important  feature  of  this  construction  is  the 
fact  that  the  spindle  is  driven  by  a  direct  connected  steam 
turbine  of  the  impulse  type.  The  exhaust  steam  from  this 
is  led  through  the  chips  from  which  it  liberates  the  oil  so 
thoroughly  that  the  centrifugal  force  effects  a  nearly  perfect 
extraction,  thus  leaving  the  contents  of  the  basket  in  a  dry 
condition. 

The  machine  is  well  arranged  for  rapid  and  convenient 
operation.  The  machine  is  shown  in  Fig.  1  at  work  extract- 
ing the  oil,  and  in  Fig.  2,  with  the  basket  of  chips  lifted  from 
the  body.  The  removable  basket  in  which  the  chips  are 
placed   rests   on    the   turbine   disk   or   rotor,   and    is    held   in 


Fig.  1.    Centrifagal  Oil  Extractor  (or  Cbips,  driven  by  a  Steam  Turbine, 
and  using  tbe  Exhaust  for  Freeing  the  Oil. 

place  by  an  Inner  cover  clamped  by  the  smaller  of  the  two 
hand-wheels  shown  attached  to  the  radial  arm  projecting 
over  the  machine  from  the  column  at  the  rear  of  Fig.  1. 
The  lower  hand-wheel  is  used  for  raising  and  lowering  the 
outer  cover  of  the  casing.  These  two  covers,  when  raised, 
may  be  swung  back  out  of  the  way  on  the  arm  which  carries 
them. 

For  raising  the  chip  basket  from  the  machine,  a  steam 
hoist  is  used.  This  consists  of  a  plunger  fitted  into  the 
cylindrical  body  of  the  column  at  the  rear  of  the  machine  and 
provided  with  a  swinging  crane  arm  and  sling  for  grasping 


the  basket  as  shown  in  Fig.  2.  Steam  is  admitted  beneath  the 
ram  by  a  hand  operated  valve.  The  hoist  is  automatically 
held  at  the  upper  extreme  of  its  travel  by  a  catch,  so  that  it 
is  not  necessary  to  keep  the  steam  pressure  on  constantly. 
When  so  held,  the  basket  may  be  swung  out  to  one  side  and 
the  dry  chips  dumped  into  any  convenient  receptacle.  To 
replace  the  basket  after  filling  it  (either  from  a  chute  or  by 
shoveling)  the  hoist  arm  is  swung  back  into  position,  and  the 
catch  pulled  out,  allowing  the  plunger  and  basket  to  descend. 
The  latter  is  so  arranged  that  it  seats  itself  in  position  on  the 
rotor.     The  arms   carrying  the  basket  and  the  cover  are  ar- 


Figr.  2.    Using  the  Steam  Hoist  to  lift  the  Basket  from  the^Separator. 

ranged  with  ball  and  roller  bearings  so  that  the  entire  opera- 
tion of  loading  and  unloading,  exclusive  of  filling  the  basket, 
lasts  but  two  or  three  minutes.  The  extraction  of  the  oil  is 
thoroughly  accomplished  in  six  or  eight  minutes.  The  oil  is 
discharged  from  the  pipe  seen  projecting  from  the  left  side  of 
the  base.  The  reservoir  at  the  right  side  is  for  supplying 
lubricant  to  the  step  bearing. 

The  machine  has  a  basket  capacity  of  3i_.  cubic  feet,  or  very 
nearly  three  bushels.  It  is  now  in  operation  in  a  number  of 
plants  throughout  the  country,  and  has  proved  to  be  very  satis- 
factory. It  is  a  development  of  the  makers'  waste  reclaiming 
machine,  which  separates  the  oil  by  the  combined  action  of 
steam  and  centrifugal  force  obtained  from  a  steam  turbine  in 
the  same  way  as  here  described.  The  absence  of  troublesome 
quarter-turn  belting  and  high-speed  counter-shafts  is  a  very 
favorable  point  in  the  design. 


RAHN-CARPENTER  16-INCH  MOTOR- 
DRIVEN  LATHE. 

The  Rahn-Carpenter  Co.,  Cincinnati,  Ohio,  is  applying  to  its 
line  of  engine  lathes  the  style  of  motor  drive  shown  in  the 
engraving.  The  use  of  a  variable  speed  motor  and  the  con- 
venient location  of  the  controlling  mechanism  make  the  ar- 
rangement a  most  satisfactory  one. 

The  motor  used  is  the  Lincoln  variable  speed  machine  which 
we  have  previously  illustrated.  (See  "New  Machinery  and 
Tools  in  the  March,  1906,  issue  of  Machinery.)  In  this  motor 
no  electrical  controller  is  required.  The  turning  of  the  small 
hand-wheel  projecting  from  the  front  of  the  motor  frame 
moves  the  cone-shaped  armature  longitudinally.  When  it  is 
by  this  means  withdrawn  from  the  taper  pole-pieces,  the  air 
gap  and  consequently  the  magnetic  reluctance  is  increased, 
decreasing  the  magnetic  flux  and  increasing  the  number  of 
revolutions  per  minute.  A  speed  ratio  of  8  to  1  is  given  by 
this  means,  with  infinite  gradations,  the  number  of  changes 
not  being  limited  by  the  number  of  contacts  on  a  controller. 
This  ratio  of  8  to  1,  combined  with  the  back  gear  ratio,  covers 
the  entire  range  required  on  a  lathe  of  this  size. 
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Since  uo  (.■outiolkr  is  reiiuiied,  a  siniijlo  starting  box  only  Is 
used,  placed  beneath  the  head-stock  end  of  the  bed.  This  Is 
operated  by  a  spUned  shaft  running  lengtliwlsc  of  the  bed, 
connected  with  a  handle  at  the  left  of  the  apron,  convenient 
to  the  operator  at  all  times.  The  motor  Is  reversed  by  the 
double  throw  switch  shown  on  the  front  bearing  of  the  head- 


The  Rahn-Carpenter  16-inch  Lathe  as  arranged  to  be  driven  by  a  Lincoln  Motor. 


at  each  reversal.  An  automatic  stop  is  also  provided  for 
arresting  the  cross  feed  movement  wlien  tlio  proper  depth  of 
slot  or  keyway  has  been  reached. 

The  device  Js  operated  by  the  rigiilar  telescopic  feed  shaft 
of  the  machine.  The  mechimism  for  com  roiling  the  automatic 
movements   is   attached   to   tlie   side   of  tlie   regular   feed  box 

as  shown  in  Fig.  1.  The 
mechanism  will  best  be 
understood  from  the  line 
drawings,  Figs.  2  and  3. 
Shaft  A  runs  constantly 
ill  one  direction,  driven  by 
tlie  telescopic  feed  shaft. 
It  is  connected  with  worm 
/>'.  driving  the  feed  worm- 
wheel  C,  by  tumbler  gears 
JJ  and  £— a  part  of  the 
regular  mechanism  of  the 
machine.  Shaft  A  is  also 
geared  with  and  drives 
sleeve  L,  from  which,  as 
will  be  explained,  the  con- 
tiolliiig  movements  of  the 
attachment  are  operated. 

Stops  G  and  G'  are  ad- 
justed in  the  T-sIots  under 
the  front  edge  of  the  table 
to  agree  with  the  range  of 
•novement  required  for  the 
length  of  slot  or  keyway 
which  Is  to  be  cut.  These 
stops  act  on  plungers  H 
and  H',  whose  lower  ends 
in  turn  rest  upon  and  actu- 
ate a  cross  arm  attached 
to  lever  K,  pinned  to  rock 
shaft   J.     This    rock   shaft 


stock.  WTien  set  for  any  given  speed  the  motor  maintains  that 
speed  almost  constantly  under  varying  loads,  the  drop  in  speed 
from  full  load  to  no  load  comparing  favorably  with  the  best 
constant  speed  motor  practice.  The  special  commutator  poles 
provided  prevent  sparking  at  all  speeds,  even  with  as  high  as 
50  per  cent  overload. 

It  will  be  seen  that  the  motor  is  mounted  low  down  on  the 
head-stock,  close  to  the  spindle,  so  that  the  top-heavy  con- 
struction often  found  in  electrically-driven  lathes  is  avoided. 
This  tends  to  steadiness  of  running  and  consequent  accuracy 
of  work.  The  armature  and  the  spindle  are  connected  posi- 
tively by  gearing.  The  head-stock  is  well  ribbed  and  firmly 
bolted  to  the  bed.  The  spindle  is  of  high-carbon  steel,  ground, 
running  in  adjustable  boxes  of  the  best  gun  metal. 

The  lathe,  in  general,  fills  the  requirements  for  modern  prac- 
tice with  high  speed  steel.  It  is  rigid  and  simple  in  construc- 
tion, accurate  and  easy  to  operate.  The  carriage  is  gibbed  to 
the  bed  both  front  and  back,  with  a  broad  bearing  for  the  rest. 
The  apron  is  of  simple  design,  with  all  feeds  convenient  to 
the  hands  of  the  operator.  The  rack  and  all  the  gears  are 
made  of  steel,  and  the  stud  pivots  are  hardened  and  ground. 
The  change  gearing  connects  the  lathe  spindle  and  the  lead- 
screw  directly,  and  is  very  simply  set  for  any  thread  within 
the  range  of  the  machine,  it  being  necessary  to  change  only  the 
gear  on  the  lead-screw. 


carries  at  Its  inner  end  a  fork  Q  whose  arms  encircle  the  hub 
of  clutch  member  0,  keyed  to  shaft  F.  Springs  M  force  this 
sleeve  forward  against  clutch  body  N,  keyed  to  sleeve  L,  which 
latter  is  driven  constantly  (as  before  explained)  from  shaft  A. 


AUTOMATIC  SLOT  MILLING  ATTACHMENT  TO 
GARVIN  MILLING  MACHINE. 

In  the  accomi)anying  half-tone  and  line  engravings  we  show 
an  attachment  recently  devised  by  the  Garvin  Machine  Co., 
Spring  and  Varick  Sts.,  New  York,  for  automatically  operating 
the  milling  machine  for  performing  such  work  as  milling  drift 
slots  in  taper  sockets,  cutting  slots  in  tool-posts,  milling  key- 
ways  with  end  mills,  and  other  similar  operations  In  which 
a  groove  or  slot  is  cut  by  feeding  successively  deeper  and 
deeper  with  an  end  milling  cutter.  The  function  of  the  attach- 
ment is  to  feed  the  carriage  back  and  forth  within  limits 
determined  by  the  required  length  of  slot,  at  the  same  time 
feeding  the  saddle  in   toward  I  lie  coluiiin   by  a  small  amount 


rig.  1.    Automatic  Slot  Milling:  Attachment  applied  to  Garvin 
Plain  Milling  Machine. 

With  the  table  traveling  in  the  direction  of  the  arrow  In 
Fig.  3,  stop  G  presses  down  the  top  of  plunger  //.  rocking  shaft 
./  so  that  the  right-hand  arm  of  the  fork  is  raised  while  the 
left  one  is  brought  inward  toward  the  hub  of  member  O.  By 
the  action  of  a  cam  surface  on  0,  the  latter  is  by  this  action 
released,  and  allowed  to  lie  forced  inward  by  springs  M.  until 
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the  multiple  disk  friction  clutch  contained  in  3.'  engages  re- 
volving sleeve  L  to  shaft  F.  When  a  halt  revolution  of  F 
has  taken  place,  the  cam  surface  on  0  engages  the  pin  in  that 
arm  of  the  fork  which  is  now  depressed  and  runs  up  on  it, 
th-us  releasing  the  friction  and  arresting  the  rotation.  At  the 
outer  end  of  F  is  a  crank  disk  with  a  crank-pin  P  connected 
by  the  link,  as  shown,  (see  also  Fig.  1)  with  a  mechanism  for 
operating  the  tumbler  gears  by  which   the   feed   is  reversed. 


Fig.  2.    Secrion  through  Reversing  Mechanism  attached  to  Feed. box 
of  Mining  Machine. 

From  this  it  will  be  seen  then  that  when  G  strikes  H,  the  half 
revolution  thus  given  to  F  by  the  shifting  of  fork  Q  throws 
the  tumbler  gears  over  and  reverses  the  direction  of  rotation 
of  B,  and  consequently  the  direction  of  the  feed.  The  table 
now  moves  in  the  opposite  direction  from  that  indicated  by  the 
arrow,  until  stop  G'  engages  stop  H'.  which  rocks  arm  Q  in  the 
other  direction,  allowing  another  half  revolution  of  F,  again 
throwing  the  tumbler  gears,  by  means  of  crank-pin  P  and  the 
attached  link,  backward  The  reversal  of  the  table  teed  Is 
thus  seen  to  be  automatic  and  continuous. 

The  cross  movement,  feeding  the  end  mill  at  each  reversal 
of  the  table  movement,  is  effected  by  stops  R  and  R'  located 
In  the  same  T-slot  which  carries  G  and  G'.  These  dogs  alter- 
nately strike  lever  8,  which  is  pivoted  in  a  vertical  axis  about 
stud  T.  Rod  V,  which  is  an  extension  of  lever  S,  is  thus 
vibrated  back  and  forth  as  the  table  is  reversed.  Rod  V 
engages  a  slot  in  lever  1',  to  which  (above  and  below  its  pivot) 
are  attached  pawls  W  and  W,  engaging  ratchet  wheel  X  keyed 
to  the  cross  feed  shaft.  Paul  W,  it  will  be  seen,  acts  on  the 
right-hand  reversal,  while  pawl  W  acts  on  the  other.  A  cam 
y  may  be  thrown  to  raise  both  pawls  out  of  engagement  with 
X  to  stop  the  feed.  The  rate  of  Inward  feed  is  adjusted  by 
setting  stops  7?  and  W  to  give  greater  or  less  swinging  move- 
ment to  r. 

As  was  stated  previously,  however,  an  automatic  feed  stop 
is  provided  which  arrests  the  feeding  of  fhe  saddle  on  the 
knee  when  the  proper  depth  of  cut  has  been  reached.  This  is 
accomplished  by  setting  dog  Z  at  the  proper  position  on  rod 
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Fig.  3.    Front  View  of  Reversing  and  Cross-feeding  Mechanisms. 

V,  SO  that  when  the  desired  inward  movement  of  the  saddle 
has  been  effected,  Z  will  strike  tappet  M  as  the  lever  XJ  is 
thrown  over  at  the  reversal,  thereby  drawing  inward,  strongly, 
cam  y,  which  is  attached  to  the  same  pivot  as  M.  This  press- 
ure on  Y  prevents  pawls  W  and  W  from  falling  back  into  the 
ratchet  on  the  backward  stroke,  thereby  stopping  the  feed. 

An  especially  notable  feature  of  this  device  is  the  fact  that 
it  effects  complicated  automatic  movements  in  a  plain  machine 
of  standard   type.     The  attachment   is   comparatively   simple 


and  need  not  be  removed  from  the  machine  when  the  latter 
is  being  used  on  regular  work.  It  is  simply  necessary  to  un- 
couple the  rocker  actuated  b.v  plungers  H  and  H'  from  lever  E. 
'this  being  done  by  a  small  screw  at  the  front  of  the  machine. 
The  feed  is  reversed  by  hand  by  a  small  handle  seen  at  the 
front  of  the  speed  box.  Pump  and  piping,  as  shown,  are 
essential  for  washing  the  chips  out  of  the  slot  being  milled. 
These  will  be  provided  when  ordered.  The  attachment  can 
be  applied  to  the  Nos.  12,  13,  ISii  and  14  milling  machines, 
and  the  Xo.  2  universal  machine  made  by  the  builders. 


NE'W  SENSITIVE  RADIAL  DRILLING  MACHINE. 

The  machine  here  illustrated  forms  the  first  of  a  range  of 
sizes  designed  more  especially  for  dealing  with  bulky  and 
awkward  castings,  etc.  The  box-section  table,  the  working 
surface  of  which  is  3  feet  6  inches  by  2  feet,  enables  angle 
plates  to  be  dispensed  with,  and,  of  course,  permits  long  work 
to  be  operated  on  at  the  ends.  The  arm,  which  is  well  ribbed. 
swings  on  the  column,  and  can  be  locked  in  any  position.  The 
spindle,  which  is  of  tool  steel,  is  1  inch  in  diameter,  and  is 


Radial  DriU  Press  of  EngUsh  Design. 

belt-driven  as  shown,  a  tightening  device  being  provided  for  the 
belt.  The  spindle  revolves  in  a  long  sleeve  which  has  an 
adjustable  cap.  The  thrust  is  taken  on  ball  bearings.  The 
driving  pulley  of  the  spindle  revolves  in  a  long  bearing,  reliev- 
ing the  spindle  of  strain,  irrespective  of  the  tightening  of  belt. 
The  head  Is  moved  along  the  arm  by  rack  and  pinion  operated 
by  the  hand-wheel  shown.  The  pulleys  are  turned  all  over  to 
insure  correct  balance,  and  have  a  long  bearing  on  their  studs. 
The  usual  adjustable  collar  is  provided  on  the  spindle  for 
repetition  work.  The  machine  being  self-contained,  as  regards 
the  counter-shaft,  can  be  driven  direct  from  the  line  shaft,  the 
steps  of  the  three-speed  cone  pulley  taking  a  2-inch  belt.  The 
fast  and  loose  pulleys  are  10  inches  diameter  by  214  inches 
wide.  The  vertical  movement  of  the  spindle  Is  5  inches  and 
that  of  the  sliding  head  S  inches.  The  spindle  is  bored  to  take 
Xo.  2  Morse  taper.  The  distance  from  the  arm  to  the  table 
is  IS  inches;  the  maximum  distance  from  center  of  spindle 
to  center  of  column  is  2  feet  6  inches.  The  counter-shaft  Is 
speeded  from  280  to  340  revolutions  per  minute,  and  the  floor 
space  taken  up  by  the  base  is  4  feet  4  inches  by  2  feet  6  inches. 
The  machine  weighs  about  1.200  pounds,  and  is  built  by  A. 
Haworth  &  Co..  Luton,  England.  J.  V. 
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SELLERS  HIGH-POWER  DRIVING-WHEEL 
LATHE. 
Theie  Is  no  better  example  of  the  gre;>t  etticiency  that  can 
tie  obtained  fioin  machine  tools  specialized  lor  definite  opera- 
lions,  than  the  modern  driving-wheel  lathe  as  developed  for  the 
work  of  the  railroad  shops.  These  have  been  contlnuall.v 
increased  In  rigidity  and  driving  power,  taking  advantage  of 
tlie   new-found    |io?siliililies    in    high-speeil    steel,   until    at   llic 


sijindles  pass,  which  suiiport  these  spindles  and  reduce  their 
overhang  when  extended  into  the  work.  These  bearings  are 
sup|)lied  witli  split  taper  bushings  for  taking  up  the  wear  and 
maintaining  an  easy  fit  without  allowing  lost  motion  and  con- 
sequent chatter.  When  desired,  these  bushings  may  be  closed 
tightly  on  the  spindle,  thus  forming  an  additional  clamp. 

The  motor  iirovided  for  driving  the  lathe  is  of  ample  size 
:ind   has   a   speed   range   of  2   to   1,  which,   together  wiili    the 


Fig.  ] 

present  time  the  matter  of  handling  the  work 
place,   changing  and   adjusting  the  tools,   etc.,  has  become  of 
greater  importance  than  the  time  spent  in  the  actual  turning 
operations.     This  being  the  case,  the  recent  developments  in 
this  line  of  machinery  have  been  particularly  directed  toward 
the  matter  of  securing  greater  convenience  and   rapidity   of 
operation,  and,  at  the  same  time,  all  the  advantages  of  high 
cutting  power  are   retained.     A  recent   and  most   interesting 
example  of  this  development,  the  driving  wheel 
lathe  built  by  Wm.  Sellers  &  Co.,  Inc.,  of  Phila- 
delphia,   Pa.,    is    herewitli    illustrated    and    de-  — 
scribed. 

Head-stock  Driving-  and  Adjusting-  Mechanisms. 
As  may  be  seen  in  Fig.  1.  the  lathe  consists 
of  a  bed  on  wliich  are  mounted  two  head-stocks 
carrying  heavy  spindles  and  face-plates,  and  a 
tool  bench  carrying  two  tool  slides,  one  for 
each  wheel.  The  machine  is  electrically 
driven,  the  main  motor  being  partially  seen  at 
the  rear  in  the  end  view  of  the  machine  in 
Fig.  3.  Power  is  transmitted  to  the  right-hand 
head  of  Fig.  1  by  the  heavy  splined  shaft 
shown  running  lengthwise  of  the  bed  Ijeneath 
the  face-plate.  The  end  view  of  the  machine 
in  Fig.  3  best  shows  the  driving  connection. 
This  splined  shaft  is  provided  with  a  pinion 
meshing  with  a  gear  on  an  intermediate  shaft, 
which  in  turn  meshes  with  a  gear  on  the  driv- 
ing pinion  shafts.  The  driving  pinion  engages 
internal  gear  teeth  in  the  rim  of  the  face- 
plate. The  connections  for  the  movable  head 
are  similar,  except,  of  course,  that  the  first 
pinion  of  the  train  is  splined  onto  the  driving 
shaft  and  moves  with  it  as  the  head-stock  is 
adjusted. 

The  pinions  for  driving  the  face-plates  are  located  in  nearly 
the  same  horizontal  plane  as  the  tools,  and  on  the  same  side 
of  the  center.  The  cutting  strain  is  thus  transmitted  directly 
through  the  face-plate  and  drivers  without  imposing  any  press- 
ure on  the  sijindie  bearings.  The  spindle  caps  are  made  in  one 
continuous  i)iece  for  each  head,  producing  a  nearly  solid  sup- 
port for  the  hardened  steel  stei)  which  Is  placed  at  the  end 
of  the  spindle  for  taking  the  thrust.  Secured  to  the  face- 
plates are  flanged  bearings  through  which   the  sliding  center 


The  Sellers  High-power  Driving-wheel  Lathe. 

clamping  it  in  mechanical  change  provided,  controlled  by  the  handle  seen 
at  the  front  of  the  left-baud  end  of  the  head  stock  in  Fig.  1, 
gives  spindle  speeds  of  from  %  to  l^i  turns  per  minute,  with 
numerous  intermediate  steps. 

The  small  motor  shown  at  the  extreme  right-hand  end  of 
the  bed  in  Fig.  1  operates  a  screw  by  means  of  which  the  left- 
hand  head-stock  is  shifted  outward  for  removing  the  work,  or 
inward  for  placing  the  work  on  the  centers.    It  does  not  drive 


A 


Fig.  2.    View  of  the  Double  Face-plates  showing  the  Floating  Drivers. 

the  screw  positively  but  through  the  medium  of  a  friction 
clutch,  which  will  slip  if  the  mechanism  meets  with  undue 
resistance,  such  as  would  be  the  case,  for  instance,  if  it  were 
attempted  to  throw  in  the  traversing  movement  before  the 
head-stock  clamping  bolts  had  lieen  loosened. 

The  Wheel  Clamps  or  Driver. 
A  most  imiiortant  feature  of  the  machine  is  tlie  means  pro- 
vided  for   driving  the  work.      WItli    the   tremendously   heavy 
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cuts  taken,  the  rim  of  the  wheel  must  be  so  held  that  there 
is  no  possibility  of  slippage.  The  drivers  used  are  best  seen 
in  Fig.  2.  There  are  two  on  each  face-plate,  located  at  right 
angles  to  each  other,  as  required  for  the  "quartering"  of  the 
driving  wheels.  The  drivers  consist  of  slides  bolted  to  the 
face-plate,  carrying  holders  in  which  are  supported  drivers  of 
the  C-clamp  order.  These  are  so  mounted  that  they  float  in 
the  holders,  being  pivoted  horizontally  (in  the  position  shown 


Fig.  3.     End  View,  showing  Driving  Gearing  and  Feed  Motion 

at  the  left  of  Fig.  2)  in  a  block  which  itself  is  pivoted  about 
a  vertical  axis  in  the  holder.  The  pivot  which  provides  for 
this  latter  movement  has  considerable  play  in  the  holder,  so 
that  the  clamp  can  adjust  itself  within  limits  to  the  position 
of  the  rim  of  the  wheel. 

In  Fig.  2  the  drivers  are  shown  in  three  positions.  The 
upper  one  to  the  right  is  held  by  a  spring  latch  in  position  for 
inserting  and  removing  the  wheel.  The  one  beneath  it  is 
unlatched  and  in  position  for  clamping.  When  the  face-plate 
is  revolved,  the  drivers  will  automatically  open  and  latch. 
The  driver  on  the  left  shows  the  gripping  jaw  in  the  floating 
block  to  which  the  clamp  is  pivoted.  After  the  clamps  have 
been  swung  in  under  the  rim  and  tightened  down,  any  ten- 
dency of  the  work  to  slip  at  once  cants  the  C-clamps  about 
their  radial  pivots,  thus  more  tightly  gripping  them  on  the 
work.  By  this  means  assurance  is  given  that  the  driving 
power  is  always  sufficient  for  the  w'ork  in  hand,  and  this  is 
done  without  side  strain  on  the  wheel   rims.     A  further  ad- 


provision  for  wheels  having  both  odd  and  even  numbers  of 
spokes.  Graduations  are  provided  for  this  angular  setting,  as 
well  as  for  the  radial  position  of  the  drivers  on  the  slides, 
so  that  the  operator  can  set  the  machine  for  the  number  of 
spokes  in  the  wheels  and  the  inside  diameter  of  the  rim  before 
the  work  is  placed  between  the  centers.  To  change  from  the 
setting  from  that  for  wheels  of  right-hand  lead  to  that  for 
left-hand  lead,  the  driving  pinion  for  the  head  at  the  left  of 
Fig.  1  may  be  thrown  out  of  engage- 
ment with  the  gear  it  ipeshes  with, 
by  means  of  the  handle  shown  at  the 
front,  operating  the  rack  and  pinion 
withdrawing  movement.  This  discon- 
nects the  face-plate  from  the  driving 
shaft,  so  that  the  other  one  may  be 
revolved  for  ISO  degrees,  after  which 
the  connection  is  again  thrown  in. 

Provisions  for  Holding  and  Feeding 
the  Tools. 

The   bench    (see   Fig.   4)    on   which 
the  tool  slides  are  mounted  is  support- 
ed on  a  forward  extension  of  the  bed. 
It  is  adjusted  in  and  out  on  this  ex- 
tension for  the  diameter  of  the  work 
by  means  of  a  rack  and  pinion  move- 
ment,  operated   by   a   ratchet   wrench, 
as  plainly  shown  in  Fig.  1.     The  slide 
rests  mounted  on  the  bench  are  heavy 
and  capable  of  taking  heavy  cuts.   The 
bases    of    these     rests    are    arranged 
to     swivel     on     the     bench     to     ac- 
commodate  different   angles   of   wheel 
tread.     The     slides     are     each     pro- 
vided   with    a    ratchet    feed    motion,    connected    by    a    ball 
jointed  rod  with  a  rock  shaft  in  the  bed  of  the  lathe.     This 
rock  shaft  is  operated  by  a  slotted  crank  on  the  right-hand 
driving  pinion  shaft,  as.  is  best  seen  in  Fig.  3.     The  adjust- 
ment   of    the    crank-pin    toward    or    away    from    the    center 
of  the  crank  determines  the  rate  of  feed. 

Each  slide  rest  carries  a  cross  slide  on  which  is  mounted 
a  tool-carrying  turret.  The  mounting  of  the  tools  for  this 
machine  in  a  turret  is  an  important  improvement,  securing 
great  rapidity  of 
operation.  These 
turrets  (as  is  best 
seen  in  the  top 
view  of  the  tool 
bench  in  Fig.  4) 
are  located  in  po- 
sition by  manually 
operated  lock- 
ing bolts  held  in 
place  by  coiled 
springs.  The  han- 
dle for  locking  and 
unlocking  the  right- 
hand  turret  w'ill  be 
seen  just  at  the 
right  of,  and  below 
it.  The  long  lev- 
ers pivoted  above 
of     clamping     and 


Fig.  5. 


Usual  Arrangement  of  Tools  for  Truing 
up  a  Worn  Driving  Wheel. 


Fig.  4. 


Top  View  of  Tool  Bench,  showing  the  Two  Tool  Turrets  and 
the  Slides  on  which  they  are  mounted. 


vantage  is  that  the  drivers  are  self-contained,  without  loose 
parts  to  be  removed  or  replaced  in  changing  wheels.  They  are 
clamped  by  one  set-screw  by  an  ordinary  short  wrench,  the 
clamping  action  previously  described  being  depended  upon  to 
give  the  necessary  power  for  driving.  It  will  be  seen  that 
these  drivers  can  be  manipulated  with  great  rapidity. 

As  may  be  seen  in  Fig.  2,  the  slides  on  which  the  drivers  are 
mounted  may  be  adjusted  through  a  limited  distance  for 
angular  position  about  the  axis  of  the  spindle.     This  makes 


the  turrets  serve  the  double  purpose 
unclamping  them,  and  of  indexing 
them  to  new  position.  When  the  spring  plunger  is  thrown 
into  engagement  with  the  slotted  disk  at  the  hub  of  the  lever, 
the  indexing  movement  can  be  operated.  When  the  plunger  is 
free  from  this  disk,_the  movement  of  the  lever  clamps  or  un- 
clamps  the  turret.  The  turrets  are  of  steel.  A  micrometer 
screw  and  stop  conveniently  placed  at  the  side  of  the  cross 
slide  enables  the  wheel  to  be  rough  turned  to  the  desired 
diameter  without  calipering.  The  stop  can  be  swung  aside 
when  finishing.  The  front  of  the  openings  in  the  turrets  for 
the  forming  tools  are  made  with  a  slight  taper  to  fit  which 
a  corresponding  taper  is  provided  in  the  tool  sockets.  The 
latter  are  thus  accurately  centered  and  securely  held  against 
side  motion.     This  constructioa  also  permits  a   reduction  in 


Juno,  1908. 


MACHINERY. 


r35 


tlio  size  of  the  tool  body  without  tlecreiisiiiK  the  broad  bear- 
tug  surface  which  supports  the  tool  near  the  cutting  edge. 

The  Order  of  Oportitlon. 

Tlie  usual  arrangement  of  tools  is  somewhat  different  from 
that  shown  in  Fig.  4,  being  indicated  in  Fig.  5.  The  first  tool 
^  is  a  roughing  cutter  which  may  conveniently  be  made  with 
a  long  shank  extending  clear  through  the  turret,  a  hole  being 
provided  for  this  purpose  in  the  central  stem.  The  forming 
tools  are  not  subject  to  so  great  wear,  and  may  be  conveniently 
made  with  shorter  shanlis.  After  the  tread  has  been  rough 
turned  with  A,  the  turret  is  indexed  and  the  tool  B  is  used 
for  sizing  the  flange.  Tool  C  is  next  brought  into  position  for 
finish  forming  the  flange,  and  a  portion  of  the  tread.  Tool  D 
forms  the  other  half  of  the  tread  and  rounds  the  corner. 

The  operation  of  a  machine  of  this  kind  certainly  presents 
a  powerful  contrast  with  tliat  of  a  wheel  lathe  of  ten  or  twenty 
years  ago,  whose  operation  was  one  of  the  "soft  snaps"  of  the 
railroad  repair  shop. 


NUTTALL  FLEXIBLE  INSULATED  COUPLING. 

The  illustrations  show  an  improved  flexible  insulated  coup- 
ling manufactured  by  the  R.  D.  Nuttall  Co.,  Pittsburg,  Pa. 
The  coupling  consists  of  two  interlocking  spiders  of  cast  iron 

construction  which 
are  insulated  b  y 
means  of  solid  rub- 
ber cylinders.  The 
only  other  parts  are 
two  steel  rings  used 
to  hold  the  rubber 
cylinders  in  posi- 
tion. The  rubber 
members  provide 
ample  insulation  and 
at  the  same  time 
give  the  desired  flex- 
il)ility.  It  is  fur- 
nished in  sizes  from 
5  HP.  up. 

Fig.  1.    NuttaU  Flexible  Insulated  Coupling.  This    flexible    coup- 

ling is  especially  desirable  where  electric  motors  are 
direct  connected  to  machinery  which  is  subject  to 
vibration,  as,  for  example,  a  tube  mill  or  a  coal  pulverizer 
in  a  cement  plant,  where  the  coupling  relieves  the  motor  from 


Fig.  2.     Parte  of  Nuttall  Flexible  Insulated  Coupling. 

the  shocks  and  jars  of  the  machine.  In  addition,  the  end 
thrust  of  the  crusher  is  overcome  and  the  motor  hearings 
run  without  heating. 


YALE  &  TO"W"NE  ELECTRIC  TRIPLEX  HOIST. 

As  is  well-known,  the  Yale  &  Towne  Mfg.  Co.,  9  Murray  St., 
New  York,  has  been  for  many  years  building  a  triplex  hand- 
operated  hoist,  which  has  found  extensive  use  for  all  pur- 
poses for  which  a  hand  hoist  can  be  used.  This  company  also 
manufactures  a  well-known  electric  hoist,  which  has  found 
much  favor  for  heavier  service,  particularly  for  eye-beam 
trolley  systems  and  for  use  with  traveling  cranes.  The  build- 
ers of  these  hoists  have  recently  placed  on  the  market  a  new 
one  which    occupies   a  field  mid-way   between   the  other  two. 


being  a   hoist   of   practically   the   same  construction   as   their 
hand-operated  triplex  tyi^e,  but  driven  electrically. 

The  front  and  end  views  of  this  machine  are  shown  In  Figs. 
1  and  2.  The  arrangement  consists  essentially,  in  the  case  of 
the  1-ton  electric  triplex 
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hoist  shown,  of  one  of 
the  builders'  regular  2- 
ton  triplex  hand-operat- 
ed blocks,  provided  with 
a  motor  and  a  control- 
ler, the  motor  being 
mounted  on  one  side  of 
the  block  and  the  con- 
troller on  the  other,  as 
seen  best  in  Fig.  2.  The 
pinion  shaft  of  tl;c 
hoist  is  connected  by 
chain  and  sprockets  di- 
rectly with  the  arma- 
ture shaft  of  the  mo- 
tor. This  latter  is  of 
the  series  wound  crane 
type,  ruggedly  con- 
structed, and  designed 
to  take  care  of  the  varying 
with  in  hoisting  work. 

The  chain  drive  is  very  efiicient,  and  in  combination  with 
the  high  workmanship  and  good  material  used  in  the  gearing 
of  the  hoist  proper,  insures  a  very  low  current  consumption. 
The  load  is  positively  sustained  at  all  times  by  means  of  a 
Weston   brake.     The  gearing  is  shown  in   Fig.   3  where  it  Is 


Fig.  1.    Side  View  of  the  Yale  &  Towne 
Electric  Triplex  Hoist. 


loads   and  varying  speeds   met 


Fig.  2.    End  View  showing  AuxiUary  Hand  Cbaiu  Drum. 

compared  with  that  used  in  the  hand-operated  1-ton  triplex 
chain  block,  both  of  these  being  intended  for  the  same  loads. 
The  parts  have  been  made  much  heavier  for  the  electrically 
operated  machine,  to  provide  for  the  wear  and  tear  resulting 
from  the  more  rapid  and  severe  operation  it  is  subject  to. 
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Fig.  3.    Comparison  of  the  Gears  used  in  the  Electric  and  Hand  Operated 
Models  for  the  same  Load. 

A  convenient  feature  of  the  machine  is  the  hand  sprocket 
wheel  with  which  it  is  provided,  mounted  on  the  same  shaft 
as  the  power  sprocket  wheel  and  just  behind  it;  as  may  be 
seen  in  Fig.  2.  If  for  any  reason  power  is  not  available,  the 
hoist  is  not  tied  up,  as  a  hand  chain  may  be  applied  and  the 
apparatus  used  as  an  ordinary  triplex  block.  This  materially 
increases  its  usefulness  for  a  place  where  it  Is  required  to  be 
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used  occasionally  at  night,  or  at  any  time  of  the  day  when 
power  is  shut  off.  It  is  provided  with  a  safety  automatic 
stop  to  prevent  over-travel  of  the  hoist  hook. 

This  hoist,  it  will  be  seen,  is  adapted  to  solving  the  problem 
of  short  frequent  lifts.  For  handling  50  pounds  or  a  ton  it  is 
five  to  ten  times  as  fast  as  a  hand  chain  blocli,  and  will  do  the 
work  of  several  ordinary  laborers.  It  is  especially  economical 
for  serving  machine  tools,  running  on  trolley  track,  and 
handling  finished  parts  in  the  assembling  shop.  It  may  be 
attached  to  a  small  traveling  crane,  swinging  jib  crane  or 
trolley  track,  or  it  may  be  lashed  to  shear  poles  or  any  other 
temporary  rig.  Its  installation  is  very  simple,  involving 
simply  hooking  the  hoist  in  place  and  attaching  two  wires  for 
the  current.  The  controller  is  operated  by  means  of  two 
pendant  cords. 

While  designed  primarily  for  motor  service  and  short  lifts, 
a  recent  test  with  this  machine  was  undertaken  in  which  a 
load  of  one  ton  was  lifted  10  feet  high  and  lowered  the  same 
distance,  thirty  times  in  two  hours  without  injury  to  the 
machine.  This,  however,  is  heavier  service  than  it  should  be 
required  to  undergo.  The  service  for  which  it  would  natu- 
rally be  used  consists  in  lifting  loads  ranging  from  50  pounds 
to  a  ton,  to  a  height  simply  to  clear  the  floor,  or  at  most  for 
a  lift  of  3  or  4  feet  onto  some  machine.  When  operated  thus, 
the  hoist  is  suited  for  reasonably  continuous  service. 

Although,  as  stated,  this  hoist  has  only  recently  been  placed 
on  the  market,  the  design  has  been  developed  for  some  time, 
and  a  number  of  them  have  been  in  use  in  various  places 
under  severe  conditions,  so  that  it  is  known  that  the  device  is 
a  thoroughly  practical  one  in  all  respects. 


even  though  every  refinement  known  to  the  engine  builder  is 
used.  The  steam  distribution  is  effected  by  six  valves  of  the 
gridiron  type  for  each  cylinder — two  exhaust  valves,  two 
steam  valves  and  two  cut-off  valves  riding  on  the  steam 
valves.  -  Exhaust  valves  and  main  slide  valves  are  driven  by 
eccentrics  fast  to  the  main  shaft,  while  the  cut-off  valves  are 
operated  by  an  eccentric  controlled  by  the  governor,  which  is 
a  modification  of  the  well-known  Rites  inertia  type,  placed  in  a 


STUETEVANT  VERTICAL  COMPOUND  ENGINE 
GENERATOR  SETS. 
The  B.  F.  Sturtevant  Qo.,  Hyde  Park,  Mass.,  has  recently 
completed  the  design  of  a  line  of  vertical  compound  engines 
direct  connected  to  generators  for  small  electric  lighting  and 
power  plants.  Success  in  service  of  this  kind  depends  quite 
as  much  on  low  cost  of  up-keep,  and  freedom  from  continual 
attention,   as   it   does    upon   economy   measured   in   pound.s   of 
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Pig.  1.    Sturtevant  Engflne  Generator  Set.  adapted  for  the  Factory  Power  Plant. 

Steam  per  horse-power  per  hour,  though  this  latter  point  is 
an  essential  one  in  all  except  units  of  the  very  smallest  size. 
To  fill  these  conditions  this  line  of  engines  has  been  designed, 
special  attention  being  given  to  simplicity,  reliability,  durabil- 
ity and  continued  economy  throughout  a  long  life. 

The  item  of  economy  requires  that  the  engine  shall  be 
made  compound,  since  steam  can  be  used  more  economically 
with  a  comparatively  simple  valve  gear  in  two  cylinders  than 
can  be  done  in  any  possible  single  cylinder  design  of  engine. 


Fig.  2.    Method  of  attacMng  the  Lagging  to  the  Cylinder  Casting. 

separate  fly-wheel.  This  governor  is  sensitive  enough  to  regu- 
late the  speed  so  that  the  variation  between  no  load  and  full 
load  is  less  than  2  per  cent — sufliciently  close  for  electric 
lighting.  This  form  of  valve  gear  tends  toward  high  economy, 
and  it  ijermits  the  cut-off  to  be  adjusted  without  in  any  way- 
altering  the  other  functions  of  the  steam  distribution,  giving 
the  same  results  as  are  obtained  with  the  Corliss  valve  gear. 
The  valves  are  placed  in  the  cylinders,  so  that  the  heads  can 
be  removed  without  disconnecting  the  valve-gear. 

The  reciprocating  parts  are  enclosed  by  a 
cast  iron  frame,  but  are  rendered  accessible 
by  the  removal  of  oil-tight  cover  plates  or 
doors.  A  water  shed  partition  is  provided 
at  the  top  of  the  frame  which  prevents  the 
water  from  the  stuffing  box  from  becoming 
mixed  with  the  lubricating  oil  in  the  base. 
The  entire  engine  is  equipped  w-ith  a  sys- 
tem of  forced  lubrication  which  positively 
and  automatically  supplies  oil  to  all  bear- 
ings, under  a  pressure  of  from  10  to  20' 
pounds  per  square  inch.  A  small,  indepen- 
dent pump  forces  oil  through  the  crank- 
shaft web  and  crank-pin  to  the  connecting- 
rod,  and  through  the  connecting-rod  to  the 
cross-head  pin.  This  continuous  supply  of 
lubrication  reduces  friction  to  a  minimum, 
and  makes  it  unnecessary  to  make  adjust- 
ments in  the  wearing  surface  except  at  long 
intervals. 

A   neat  detail   of  the  design   of  these  en- 
gines  is  the  method  of  supporting  the   lag- 
ging, shown  In  Fig.  2.     As  will  be  seen,  the  . 
cylinder    casting    itself    is    of    simple    form, 
both  high-  and  low-pressure  cylinders  being 
exactly  alike  except  as  to  diameter.     Angle 
irons  are   beveled  off  to  fit   the   cylindrical 
surfaces    of    the    valve    chambers    on    each 
side,   as  shown,   and   these   furnish   the   framework  to  which 
the  lagging  is  easily   attached.     The   cylinder  thus   does  not 
have  to  be  complicated  to   fui'nish  supports  for  the  lagging, 
though  the  latter  is  properly  held  and  applied  in  a  very  neat 
and  simple  fashion.     Provision  is  made  for  using  indicators 
without  disturbing  the  lagging  or  opening  the  doors  of  the 
cil-tight  casing. 

These  engines  are  made  in  sizes  ranging  from  225  indicated 
horse-power  and  l.JO  kilowatt  capacity,  to  750  horse-power  and 
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.'lOii  Uilowntt  capacity,  iimiiliii;  (vom  L'oo  to  IGO  revoliilloiis  per 
minute.  The  genoratois  aio  of  the  lO-pole  type  inanul'actui'od 
by  the  bulUIers,  directly  connected  to  the  engine  shafts  by  a 
tiauged  coupling.  Tliey  nn>  capable  of  carrying  an  overload 
of  50  per  cent  for  2  hours  without  serious  sparking.  The  Insu- 
lation will  not  deteriorate  after  continuous  operation  at  normal 
temperature. 

The  design  Of  these  engines  is  tlie  result  of  tilling  the  re- 
(^uirements  of  the  builders  for  their  own  factory  power  plant. 
They  proved  so  satisfactory  for  the  use  to  which  they  were 
applied,  that  they  are  now  furnished  as  a  regular  product  of 
the  company,  and  are  recommended  as  specially  adapted  to 
medium-sized  factory  and  power  plants. 


WILMARTH  &  MORMAN  COMBINATION  DRILL, 
CUTTER,  AND  REAMER  GRINDER. 

The  well-known  ■'Vankeo"  drill  grinder  made  l)y  the  Wil- 
marth  &  Mornian  Co.,  5S0  Canal  St.,  Grand  Rapids,  Mich.,  is 
shown  in  Fig.  1  provided  with  an  attachment  for  grinding  cut- 
ters and  reamers.  This  adapts  the  tool  to  doing  nearly  every- 
thing required  for  keeping  the  cutting  tools  in  condition  in  the 
average  tool-room.  The  attachment  is  of  substantial  construc- 
tion, and  is  firmly  attached  by  a  bracket  t"o  the  main'  column 


Fig.  1.    The  Yankee  Drill  Grinder  provided  with  a  Cutter  and 
Reamer  Grinding  Attachment. 

of  the  machine.  It  may  be  supplied  witli  any  of  the  grinders 
made  by  the  builders,  so  that  the  entire  equipment  will  be 
suited  to  the  range  of  drills  and  cutters  used  by  the  purchaser. 

As  may  be  seen  in  Fig.  1,  the  spindle  of  the  attachment  is 
driven  from  a  pulley  on  the  main  spindle  of  the  machine  by 
a  belt  which  passes  over  an  idler  so  that  the  proper  tension 
may  be  maintained.  The  stand  which  carries  the  spindle  is 
mounted  on  a  table  which  forms  the  base  of  the  attachment. 
This  table  is  provided  witli  dove-tail  ways  on  which  is  mounted 
a  slide  operated  by  a  hand  lever  from  beneath,  as  is  more 
plainly  seen  in  Fig.  2.  This  slide  carries  dove-tail  ways  ex- 
tending at  right  angles  to  its  line  of  movement,  on  which  is 
mounted  a  second  slide,  operated  by  the  screw  and  ball  crank 
shown.  This  second  slide  in  turn  carries  a  swiveling  head 
which  may  be  adjusted  so  that  the  bar  it  carries  may  take 
any  position  between  that  parallel  with  the  wheel  spindle, 
and  one  at  right  angles  to  it. 

In  Figs.  1  and  2  the  operation  of  grinding  a  reamer  is 
shown.  The  head  which  is  adjusted  in  parallelism  with  the 
wheel  spindle  carries  a  bar  provided  with  centers  on  which 
the  reamer  is  supported.  A  tooth  rest  Is  furnished  which 
supports  the  tnotli  of  the  reamer  just  under  the  i)oint  wboro 


it  Is  being  ground,  so  that  the  hand  of  (lie  oijerator  may 
cauHo  the  reamer  to  follow  the  spiral  patli  of  the  tooth  as 
(he  slide  is  moved  back  and  fortli  by  the  hand  lever.  The 
adjustment  for  diameter  is,  of  course,  obtained  by  the  ball 
ii;mk  and  adjusting  screw. 
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Fig.  2.     Grinding  a  Spirally  Fluted  Reamer. 

The  operation  of  grinding  a  face  mill  is  shown  in  Fig.  3. 
In  this  case  the  tooth  rest  is  mounted  in  the  work-carrying 
head,  and  moves  with  the  cutter  as  it  is  shifted  back  and  forth 
past  the  edge  of  the  wheel  by  the  operation  of  the  handle.  For 
grinding  the  periphery  of  the  cutter,  the  head  Is  swung  around 


Fig.  3.    Sharpening  the  Face  of  an  Inserted  Tooth  Cutter. 

througli  DO  degrees  to  present  tlie  other  edge  of  the  inserted 
blades  to  tlie  wheel.  In  Fig.  4  a  4,')-degree  angle  cutter  is 
being  ground  in  the  same  manner,  though  with  the  head  set, 
of  course,  to  the  proper  angle.  The  proper  clearance  is  readily 
obtained  by  adjusting  the  height  of  tlie  spring  tooth  rest. 


Fig.  4.     Grinding  a  45-degree  Cutter. 

The  method  of  formed  cutter  grinding  employed  is  shown 
in  Fig.  i).  A  gear-cutter  is  here  being  sharpened.  A  special 
attachment  is  used  in  place  of  the  swiveling  head  previously 
shown.  This  attachment  comprises  a  small  table  mounted  on 
the  cross  slide,  which  table  carries  a  vertically  adjustable  stud 
on  which  the  cutter  is  placed.  In  setting  the  device  to  grind 
the  teeth  of  the  cutter  radially,   the   sliding  table   Is  llrst  set 
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so  that  the  grinding  face  of  the  dished  wheel  is  in  line  with 
the  center  of  the  cutter.  In  this  position  the  slide  is  fastened 
to  the  base  by  a  thumb-screw  provided  for  the  purpose.  The 
micrometer  attachment  of  the  stud  is  then  operated  to  center  a 
cutter  vertically  with  the  center  of  the  wheel.  The  gage  pro- 
vided is  then  set  into  position  which  corresponds  with  the 
grinding  edge  of  the  wheel.  The  cutter  being  thus  held,  the 
spring  tooth  rest  or  index  dog  is  brought  up  to  bear  on  the 


Tig.  5.    The  Attachment  for  Sharpening  Gear-cutters. 

l)ack  of  the  tooth.  The  grinding  is  done  by  moving  the  slide 
in  and  out  by  the  crank,  a  couple  of  turns  giving  sufficient 
movement.  The  work  is  indexed  by  hand  from  tooth  to  tooth, 
backing  up  each  time  against  the  tooth  rest. 

With  this  convenient  attachment,  cutters  and  face  and  side 
mills  up  to  8  inches  In  diameter  may  be  ground.  For  angle 
cutters  such  as  shown  in  Fig.  4,  the  diameter  limit  is  8  inches. 
The  gear-cutter  grinding  attachment  will  take  work  up  to  6 
Inches  in  diameter,  while  reamers  S  inches  in  diameter  and 
with  flutes  8  inches  long  are  within  the  capacity  of  the  ma- 
chine. The  attachment  is  substantially  built  and  firmly  at- 
tached to  the  column  of  the  drill  grinder.  The  bearings, 
ways,  and  all  other  details  of  construction  are  carefully  de- 
signed and  fitted,  with  the  idea  of  giving  the  machine  a  long 
and  useful  life. 


VERTICAL  DOUBLE  SPINDLE  MILLING 
ATTACHMENT. 

The  accompanying  half-tone  and  line  engravings  Illustrate 
the  application,  construction,  and  use  of  a  new  vertical  double 
spindle  attachment,  which  has  been  designed  by  the  Kearney 
&  Treclver  Co.,  Milwaulvce,  Wis.,  for  some  special  work.  The 
manner  of  mounting  the  two  heads  is  plainly  shown  in  Figs. 


Pig.  1.     Kearney  &  Trecker  Vertical  Double  Spindle  Milling  Attachment. 

1  and  2.  In  Fig.  2  one  of  the  vertical  heads  is  sectioned 
througli  the  center  of  the  vertical  spindle,  while  a  section  of 
the  other  is  shown  through  the  center  of  the  milling  machine 
arbor.  On  the  arbor  of  the  milling  machine  are  placed  two 
spiral  gears  A,  which  engage  with  spiral  gears  B  on  the  verti- 
cal spindles  C  of  the  attachment.  The  gears  mounted  on 
the  arbor  are  larger  in  diameter  than  the  gears  on  the  verti- 


cal spindles,  which  permits  the  use  of  angles  of  helices  mere 
favorable  for  a  drive  of  this  kind  than  if  the  gears  were  of 
the  same  size.  The  angles  are  54  degrees  for  the  driver,  and 
36  degrees  for  the  driven  member. 

An  outline  of  the  top  surface  of  the  work  to  be  milled  in 
this  particular  case  is  shown  in  Fig.  3,  which  also  indicates 
the  application  of  the  mills.  It  is  evident  that  in  order  that 
both  cutters  may  run  against  the  cut,  when  cutting  the 
shoulders  E,  one  must  rotate  in  a  left-hand  and  the  other  in 
a  right-hand  direction.  This  is  taken  care  of  by  the  direction  of 
the  helix  in  the  spiral  gears.  The  two  heads  can  be  adjusted  in 
relation  to  each  other  by  the  adjusting  screws  shown  both  in 


.T/ac/ii'Hery,.V,  I*. 
Fig.  2.    Design  of  Vertical  Double  Spindle  Milling  Attachment. 

the  half-tone,  Fig.  1,  and  in  the  line  engraving,  Fig.  2  at  D,  im- 
mediately below  the  overhanging  arm.  In  the  special  case  for 
which  this  attachment  was  built,  it  was  necessary  that  the 
distance  F.  Fig.  3,  should  be  maintained  in  all  the  pieces 
milled,  regardless  of  the  wear  of  the  cutters.  The  adjust- 
ment between  the  heads 
was  introduced  for  this 
reason,  and  permits  a 
movement  of  one-quar- 
ter of  an  inch  after  the 
device  has  once  been 
set  up  and  mounted  in 
place.  Of  course,  a 
greater  adjustment 
could  be  obtained  by 
furnishing  a  spiral  gear 
on  the  arbor  which 
could  take  its  end 
thrust  against  the  bear- 


Fig.  3. 


Example  of  Use   of  Double   Spindle 
Milling  Attachment. 


ings  in  the  housing,  in  place  of  against  the  arbor  itself,  leav- 
ing the  arbor  without  collars. 

In  order  to  make  it  convenient  to  set  the  spindles  square 
with  the  top  of  the  milling  machine  table,  the  casting  con- 
taining the  spindle  bearings  is  made  separate  from  the  parts 
that  are  clamped  to  the  overhanging  arm.  The  cutters  and 
arbors  used  in  these  spindles  have  straight  shanks,  and  are 
backed  up  by  screw  G  shown  passing  through  the  hollow 
spindle  in  the  section  in  Fig.  2.  This  arrangement  permits  a 
slight  vertical  adjustment  of  one  cutter,  in  order  to  bring 
both  cutters  to  an  exact  level,  when  this  is  required. 


MOTOR  DRIVE   OF  THE  ACME  AUTOMATIC 
MULTIPLE  SPINDLE  SCREW  MACHINE. 

In  applying  the  motor  drive  to  its  well-known  multiple 
spindle  automatic  screw  machine,  the  National  Acme  Mfg.  Co. 
of  Cleveland,  Ohio,  has  Introduced  a  number  of  improve- 
ments which  tend  toward  a  considerable  increase  in  the  effi- 
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clenry  of  the  loul.  Tliose  linprovoineuts  liuiudc  [lositlveiiess 
of  drive,  eUniinallon  of  heltliis  uiul  counU'i-Hlial'l,  slinplUying 
llio  setting  up  of  llio  uiiichlno,  ami  IncreasiiiK  the  output. 

As  may  be  seen  in  FIrs.  1  and  2,  the  diivlng  motoi-  is 
mounted  on  a  braelvet  at  the  rear  of  the  macliine.  Its  arma- 
lure  shaft  carries  a  pinion  which  meshes  with  a  large  gear 
on  the  driving  shaft   of  the  machine,  talting  the  place  of  the 


Pig.  1.    The  Acme  Automatic  Sc^e^v  Machine  arranged  for  Motor  Drive. 

driving  pulley  furnished  with  the  belt-driven  styles.  In  Fig.  2 
will  be  seen  gearing  which  furnishes  a  back  gear  connection 
between  the  driving  gear  and  the  shaft  on  which  it  is  mounted, 
so  that  either  of  two  rates  of  speed  may  be  used. 

The  driving  gear  is  connected  with  a  short  horizontal  shaft 
at  the  base  of  the  machine  by  the  vertical  shaft  and  bevel 
gears  shown.  The  oil  pump  is  driven  from  this  shaft  by  a 
chain  and  sprocket  wheel  connection;  since  the  driving  gear 
always  runs  when  the  spindles  are  i-evolving,  a  supply  of  oil 


Flfif.  2.    Arrangement  of  the  Driving  Gears. 

to  the  work  is  assured  under  all  conditions  when  it  is  possible 
for  cutting  operations  to  take  place.  In  this  respect  It  is  far 
superior  to  the  usual  belt-driven  jiump,  in  which  the  breaka.ge 
or  slipping  of  the  belt  means  disaster  to  the  cutting  edges  of 
the  tools.  A  clutch,  operated  by  a  convenient  handle,  Is  pro- 
vided for  changing  the  speed  of  the  cam-shaft  from  fast  to 
slow.    The  crank  shown  is  attached  to  the  worm-shaft  driving 


Ihc  cam  mccluiiiisiii,  the  jjowcr  U  id  being  operated  by  a  eliala 
of  the  silent  type,  leading  to  clutch.  Cliange  gears  are  pro- 
vided for  altering  the  rate  of  revolution  of  the  cam-shafl  and 
the  consequent  rate  of  iiroduction  of  the  machine. 

It  will  be  seen  that  when  the  clutch  is  in  the  central  posi- 
tion, the  sprocket  wheel  driving  the  cam  mechanism  Is  en- 
tirely free  on  Its  shaft,  so  that  the  hand  operation  by  means 
of  the  crank  Is  rendered  very  easy,  the  entire  transmission 
mechanism  being  entirely  out  of  operation.  The  clutch  lever 
may  also  be  used  for  operating  the  tools  intermittently  In 
setting  up  or  in  testing.  The  same  mechanl.sm  is  used  for  the 
single  belt  drive,  the  large  driving  gear  being  replaced  by  a 
pulley  which,  if  desired,  may  be  directly  connected  with  the 
clutch  pulley  on  the  line  shaft,  the  counter-sh-.ift  being  then 
unnecessary.  In  the  motor-driven  machine,  any  standard 
motor  may  be  used  without  alteration,  the  size  being  projieriy 
selected  for  the  size  of  the  machine  uted,  ranging  from  3  to  5 
horse-power.  The  machine  shown  is  the  builder's  No.  56  size, 
arranged  as  exhibited  at  the  Atlantic  City  convention  of  the 
Master  Mechanics'  Association. 


CHAMBERSBURG  LINE  OP  STEAM  DROP 
HAMMERS. 

The  Chambersburg  Engineering  Co.,  Chambersburg,  Fa.,  a 
firm  which  has  had  wide  experience  in  buildln.g  steam  ham- 
mers, was  the  pioneer  In  the  development  of  this  machine  as 
specialized  for 
drop  forging. 
The  employment 
of  the  steam  drop 
hammer  for  this 
work  was  necessi- 
tated by  the  in- 
creased use  of 
large  drop  forg- 
ings  for  parts 
formerly  made  of 
malleable  iron,  or 
steel  castings.  The 
first  of  these  ma- 
chines put  on  the 
market  for  this 
purpose,  were  ca- 
pable of  doing 
larger  and  better 
work  than  the 
previously  used 
board  drop  ham- 
mers, and  were 
less  expensive  to 
maintain.  Like  all 
new  machines, 
however,  a  num- 
ber of  weaknesses 
developed  in  the 
severe  service  to 
which  they  were 
put.  The  build- 
ers have  carefully 
corrected  these 
weaknesses  as  fast 
as  they  have  ap-  pig, 
peared,  and  have 
now  developed  a  line  of  drop  hammers  that  have  proved  to  be 
thoroughly  satisfactory  in  the  service  exacted  of  them. 

The  standard  form  of  the  Chambersburg  steam  drop  hammer 
is  shown  in  Fig.  1.  A  special  feature  of  the  construction  is 
the  form  of  tie-plate  used,  which  is  pi-ovided  with  ledges  or 
lips  fitting  around  the  top  of  the  frames  and  around  tlie  face 
of  the  cylinder,  thus  taking  the  stiain  off  the  bolts  and  hold- 
ing the  upper  members  of  the  hammer  in  line.  The  anvil 
also  lips  the  frame  on  four  sides,  relieving  the  anvil  bolts  and 
preventing  the  shifting  of  the  frames  on  the  anvil.  This 
arrangement  makes  the  hammer  very  rigid  and  keeps  it  In 
permanent  alignment — an  important  consideration  In  produc- 
ing  flrst-class   forgings.     The   hammers   are   quick   acting.   r»- 


1.    The   Standard   Chambergburg   Steam    Drop 
Hammer  for  Drop  Forging  and  Similar  Work. 
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quire  but  little  attention,  and  are  always  under  the  control 
of  the  operator.  The  frames  and  anvils  are  made  of  air  fur- 
nace iron,  except  where  extra  hard  service  is  required  of  the 
machine,  in  which  case  steel  castings  are  used.  The  hammer 
shown  in  Fig.  1  has  steel  side  frames  and  a  cast  iron  anvil. 

In  addition  to  this  standard  design,  the  firm  has  built  a 
slightl.v  modified  style,  of  which  an  examjjle  is  shown  in  the 
6,000-pound  drop  hammer  in  Fig.  2,  built  for  the  Bethlehem 


Fig.  2.    Special  Form  of  Drop  Hammer  furnished  to  the  Bethlehem  Steel  Co. 

Steel  Co.  The  special  feature  of  this  design  is  the  method 
of  aligning  the  dies,  by  adjusting  the  frames  on  the  anvil. 
Instead  of  employing  the  usual  taper  gibs  in  the  die-block 
and  ram.  These  hammers  have  cast  steel  anvils  and  frames, 
and  have  been  successfully  used  on  the  heaviest  kind  of  drop 
forging  work. 


ARMSTRONG  SHORT  RATCHET  DRILL. 
A  new  ratchet  drill  of  a  design  which  differs  from  those  in 
common  use  has  been  brought  out  by  the  Armstrong  Bros.  Tool 
Co.,  113  X.  Francisco  Ave.,  Chicago,  111.   The  principal  feature  of 


Pig.  1.     Armstrong-  Short  Head  Ratchet  DriU. 

this  appliance,  designated  by  the  makers  as  the  Armstrong 
short  ratchet  driU  No.  2,  is  that  the  mechanism  for  feeding 
has  been  designed  in  such  a  manner  as  to  make  the  head  of  the 
tool  shorter  and  more  compact  than  usual.  How  this  has  been 
accomplished  can  most  easily  be  seen  from  the  line  engraving, 
which   shows  at   the  left  a  section  through   the   head  of   the 


type  furnished  for  taking  drills  with  Xo.  3  Morse  taper  shanks, 
and  at  the  right,  a  type  intended  for  square  taper  shanks. 
This  latter  construction  gives  a  head  shorter  than  that  of  any 
ratchet  drill  made,  length  of  feed  considered. 


Fig.  2.  Head  for  No.  3  Morse 
.Taper  Shanks.  Length.  3  3-4 
•  inches;  Feed,  2  3-4  inches. 


-Vac/iiHery,.V.  r. 


Fig.  3.  Head  for  Square  Taper'' 
Shanks.  Length,  2  3-4  inches;; 
Feed.  1 1-2  Inch. 


There  are  no  castings  used  in  the  construction  of  these 
drills,  all  parts  being  made  either  from  drop  forgings  or  from 
bar  steel,  the  pawl  and  center  being  of  tool  steel,  hardened. 


NORTHERN  ELECTRIC  CHAIN  BLOCK. 
A  new  electric  chain  block  has  been  brought  out  by  the 
.N'orthern  Engineering  Works.  26  Chene  St.,  Detroit,  Jlichigan. 
This  hoist  is  designed  to  supplant  the  ordinary  hand  chain 
block,  suspended  by  a  single  hook.  It  is  known  as  the  North- 
ern C  type  electric  chain  block,  and  is  a  modification  of  the 
original  C  type  placed  on  the  market  three  years  ago.  The 
present  design  embodies  several  improvements  over  the  old 
one,  one  of  the  advantages  obtained  being  a  shorter  space  be- 
tween the  hooks,  insuring  higher  lifts  under  low  ceilings. 


Northern  Engineering  Works  C  Type  Electric  Chain  Hoist. 

Referring  to  the  half-tone  illustration,  it  vv'ill  be  seen 
that  the  hoist  is  of  the  same  general  design  as  the  hand  chain 
blocks,  excepting  that  it  is  driven  by  a  crane  motor  with  a 
standard  6rane  controller  having  ample  resistance.  The  block 
can  be  operated  at  several  different  speeds,  and  it  is  possible 
to  obtain  a  speed  ten  times  faster  than  that  obtainable  by 
hand-power.  At  the  same  time  a  hoist  of  a  given  capacity  is 
of  about  double  the  size  and  strength  that  it  would  be  if  de- 
signed for  hand-power.  This  larger  factor  of  safety  is  used 
on  account  of  the  more  severe  service  to  which  the  electrically- 
driven  block  will  be  subjected.  Worm  gearing,  bevel  gears, 
and  planetary  gear  combinations  have  been  avoided  in  the 
design  of  the  hoist,  and  spur  gears  cut  from  solid  steel  blanks 
are  used  throughout.     This  increases  the  life  of  the  block,  and 
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decreases  the  aniomit  ol'  rciiaiis  necessaiy.  All  K«'ailiiK  is 
propt  rly  oovennl.  aiul  the  ]ii-iii(l|)al  peais  niii  in  oil. 

As  compared  witli  llie  ordinary  dniiii  liolsl,  a  liiocU  of  tills 
design  has  the  advantage  of  suspension  by  a  single  hook,  and 
tipping  or  gelling  out  of  line  will  not  force  the  Bprocl<et 
chain  out  of  the  sprocket  groove,  as  would  be  the  case  with 
a  wire  rope  on  a  drum.  The  lioist  can  also  be  swung  sidt- 
ways  without  nieetin,?  with  this  difficulty. 

Motors  of  any  standard  make  can  be  used,  and  will  lie  fur- 
nished for  either  direct  or  alternating  current.  The  sizes 
ranse  from  1  to  G  tons  capacity,  and  the  hoists  are  intended 
primarily  for  nioderale  service,  especially  over  tools  in  boiler 
shops  and  machine  shops,  in  warehouse  service,  and  in  some 
kinds  of  foundry  service. 


MILWAUKEE  16-INCH  LATHE. 
The  lathe  shown  iicrewith,  buill  Ii>  (lie  Milwaukee  Machine 
Tool  Co.,  Milwaukee,  Wis.,  is  designed  to  meet  the  requirements 
of  manufacturers  in  need  of  a  hi.ssh-grade  tool  of  simple  con- 
struction, combining  durability,  power,  and  high  cutting  ca- 
pacity. It  is  at  present  built  only  in  the  IG-inch  size,  which 
can  be  furnished  in  any  length  of  bed  desired  from  6  to  16 
feet.  The  head-  and  tail-stock  are  strongly  made,  fitted  to  a 
V  bearing  at  the  rear  and  a  flat  bearing  at  the  front.  The  head- 
stock  lias  two  large  oil  reservoirs  located  beneath  the  spindle, 


A  feed  box  nivliig  lour  (pilck  cliaiigcs  is  provided,  dijvcn 
from  the  s|)i.i(lle  by  a  wide  belt  fiiiuislud  wllli  a  bell  (ighteiier 
conveniently  located.  The  cliaiige  .maring  may  be  used  to  pro- 
vide an  additional  feed  when  a  coar:;e,  positive  roughing  cut 
is  required.  For  thread  cutting,  the  dilterent  pitches  are  ob- 
Uiiued  by  change  gears  In  the  Uoual  way.  The  following 
dimensions  will  give  some  idea  of  the  proportions  of  the 
design.  The  main  spindle  bearings  are  of  phosphor  bronze, 
the  one  at  the  head  end  l)eirg  3:!/]fi  inches  in  diameter  by  .^i 
inches  long.  The  spindle  has  a  1  9/16-inch  hole  through  it 
from  end  to  end,  and  is  made  of  liigh  carbon  crucible  steel, 
cut  from  the  solid,  and  accurately  ground.  The  cone  pulley 
takes  a  214-Inch  belt,  and  is  U  inches  in  diameter  on  the 
largest  step.  All  the  important  pinions  and  gears  are  of  steel, 
cut  from  the  solid.  The  net  weight  of  the  machine  with  an 
8-foot  bed  is  approximately  2,500  pounds,  complete.  The  equiii- 
nient  regularly  furnished  includes  a  counter-shaft,  compound 
rest,  steady  rest,  follower  rest,  large  and  small  face-plates,  and 
all  the  necessary  change  gears  and  wrcnchi  s 


Fig.  1.    The  Milwaukee  16-lnch  Lathe. 

supplying  oil  to  the  bearings  by  a  wick.  The  tail-stock  is  so 
designed  as  to  leave  ample  clearance  for  the  compound  rest 
when  the  latter  is  used  for  angular  cuts.  The  carriage  is 
fitted  to  the  V's  at   both   front  and   rear.     The   apron   has  a 


Pig.  2.     End  view  of  Head-.-itock 

clutcli  for  engaging  the  longitudinal  foi^d,  and  a  sliding  gear 
for  I  be  cross  feed.  The  feeds  are  reversed  in  the  apron,  and 
a  safety  lock  is  provided  for  the  split  nut.  Special  care  has 
been  taken  in  the  design  to  place  all  the  handles  so  as  to  be 
most  convenient  to  the  operator. 


SCHELLBNBACH   16-INCH   GEARED 
HEAD  LATHE. 
The  John  B.  Morris  Foundry  Co.,  933  Harriet  St.,  Cincinnati, 
Ohio,  has  placed  on  the  market  an  engine  lathe  involving  so 
many   original   and    ingenious    features  that   it   fs   difficult   to 
know  where  to  begin  in  describing  it. 
The  main  purpose  of  the  design  was 
to  build  a  lathe  adapted   to  the  use 
of  high  speed  steels  to  their  full  ca- 
pacity, on  work  of  all  diameters  from 
the  smallest  to  the  full  swing  of  the 
lathe,  and  still  preserve  all  the  quick- 
ness   and    convenience    of    operation 
found  in  the  usual  engine  lathe.     In 
the  actual  working  out  of  the  design, 
however,     not     only     has     the     con- 
venience    of     the     standard     engine 
lathe  been  retained,  but  this  new  ma- 
chine "goes  it  one  better"  even,  being 
built  on   lines  so  original  that   little 
of   standard   lattje   design    is   in   evi- 
dence.    Among   the    features   of   the 
tool,  should  be  mentioned  the  Schell- 
enbach   taper  attachment,   the   provi- 
sion for  using  the  rack  in  roughing 
threads,  to  save  the  lead-screw  from  wear,  a  support  for  the 
carriage,    directly    beneath    the    work,    provision    for    sixteen 
changes  of  speed  in  the  head-stock,  and  the  use  of  a  face-plate 
drive  for  both  chucl<  and  face-plate  work  of  large  diameters.   It 
would  be  impossible  to  go  thoroughly  into  the  details  of  the 
machine  within  any  reasonable  space,  but  the  description  we 
give  herewith,  with  the  illustrations,  will  serve  to  give  a  gen- 
eral idea  of  the  construction  of  the  lathe  and  the  advantages 
which  it  is  intended  to  furnish. 

The  Head-stoclj  and  Spindle  Gearingr. 
As  has  been  stated,  the  head-stock  gearing  gives  sixteen 
changes  of  speed  from  a  single  speed  driving  pulley,  loosely 
mounted  on  the  spindle.  One  of  these  drives  is  direct,  the 
pulley  being  clutched  to  the  spindle  for  the  purpose.  Seven 
of  the  speeds  are  obtained  by  gearing  applied  to  the  spindle, 
while  the  eight  slower  ones  drive  the  face-plate  through  a 
pinion  meshing  with  the  internal  teeth  cut  in  its  rim.  An 
index  combined  with  the  mechanism  for  changing  the  head- 
stock  gearing  sliows  the  operator  the  diameters  for  wliich 
the  spindle  speed  he  is  using  is  suitable,  for  various  cutting 
speeds  ranging  from  20  to  fiO"  feet  per  minute.  The  operator 
need  not  know  the  number  of  revolutions  per  minute  of  the 
spindle,  as  he  can  thus  deal  directly  with  the  diameter  of  the 
work  in  hand  and  the  cutting  speed  in  feet  per  minute  de- 
sired. The  various  movements  of  the  sliding  gears  in  the 
head  are  so  interlocked  as  to  make  it  impossible  to  engage 
them  wrongly,  so  that  making  changes  can  be  done  quickly 
without  fear  of  a  false  move. 

Provision  is  made  tor  motor  drive  in  the  original  design 
of  the  machine.  Cored  openings  are  made  through  the  head- 
stock,  so  that  a  motor  may  be  attached  beneath  the  bed  and 
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connected  directly  by  a  belt  or  chain  with  the  driving  pulley 
of  the  spindle,  or  with  a  sprocket  similarly  placed.  Where 
it  is  desired  to  mount  the  motor  above  the  head-stock  and 
connect  it  by  gearing  with  the  spindle,  the  hinged  cover 
provided  for  the  change  gear  mechanism  is  cast  with  a  motor 
base,  making  but  a  very  slight  alteration  in  the  design  of  the 
machine.  Owing  to  the  great  number  and  range  of  the  speed 
changes  in  the  head-stock,  a  constant  speed  motor  may  be  used 
for  driving,  no  electrical  changes  of  speed  being  required. 
The  maximum  increment  of  speed  in  the  mechanical  changes 
is  only  28  per  cent  in  two  successive  steps. 

The  face  gear  is  of  steel,  and  is  secured  to  a  flange  on  the 
spindle  on   the  outside  of  the  front  bearing.     It  extends  out 


Fig.  1.    ScheUenbach  Geared  Head  and  Feed  16-inch  Lathe. 

through  the  head-stock  and  is  threaded  to  receive  the  face- 
plates or  chucks.  Since  the  driving  pinion  is  placed  on  the 
front  side,  it  is  properly  located  to  resist  the  action  of  the 
cut  without  causing  undue  strain  on  the  top  cap  gt  the  front 
spindle  bearing.  The  spindle  itself  Is  of  forged  crucible  steel, 
bored  throughout  its  length,  and  ground  true.  The  head- 
stock  casting  is  of  box  construction,  with  the  sides  extending 
above  the  center  of  the  spindle,  tying  the  front  and  back  bear- 
ing together  to  resist  end  thrust.  Excepting  for  the  opening 
for  the  driving  pulley,  it  is  entirely  enclosed,  though  the  in- 
terior is  rendered  accessible  by  releasing  a  single  screw  and 
throwing  back  the  hinged  cover  mentioned. 

Feed  Change  Mechanism. 

The  form  of  quick  change  gear  device  used  is  one  that  is 
entirely  novel,  so  far  as  we  are  aware.  The  handle  seen  pro- 
jecting from  the  change  gear  casing  is  not  used  in  shifting 
the  gears,  as  might  be  imagined,  but  is  simply  employed  for 
raising  the  lid  of  a  receptacle  in  which  loose  change  gears  are 
placed.  The  one  of  these  gears  desired  is  slipped  by  hand 
on  a  stud,  which  is  thrown  into  engagement  with  that  one 
of  three  intermediate  gears,  which  is  at  the  time  set  to 
engage  it.  As  there  are  eight  change  gears,  this  gives  24 
feeds  or  pitches  of  thread.  A  second  change  is  provided  which 
doubles  this  number,  making  4S  changes  in  all,  ranging  from 
2  to  112  turns  per  inch.  The  connections  are  such  that  the 
threading,  turning,  and  facing  movements  are  all  at  the  same 
rate,  so  that  one  dial  reading  may  be  used  for  all  three.  It 
is  the  belief  of  the  designers  of  this  machine  that  this  quick 
change  device  combines  all  the  simplicity  and  directness  of 
drive  of  the  old  style  of  change  gearing  with  the  ease  of 
operation  of  the  later  forms  of  quick  change  mechanism.  The' 
steel  gears  used  are  slipped  on  by  hand  and  do  not  require  to 
be  held  by  a  nut,  cotter  pin  or  other  device.  Power  is  trans- 
mitted from  the  spindle  to  the  screw  in  as  direct  a  manner 
as  in  the  regular  form  of  engine  lathe,  and  there  is  no  com- 
plicated mechanism  to  be  damaged  by  accfdent  or  wear  out 
in  use. 

The  Carriage,  Tail-stock,  and  Bed. 

The  design  of  the  bed  may  be  best  understood  by  reference 
to  Figs.  2  and  3,  in  which  the  arrangement  of  the  ways  and 


the  bearing  of  the  carriage  and  tail-stock  on  them  is  plainly 
shown.  The  carriage  is  very,  deep  and  strongly  ribbed  to 
resist  the  torsional  and  direct  stress  produced  by  the  cutting 
action.  The  legs  are  set  well  in  to  give  better  support,  and 
are  of  wide  span.  The  carriage  runs  on  a  V  at  the  front 
side  of  the  bed  and  a  flat  bearing  at  the  rear,  and  is  also  sup- 
ported on  a  central  sliding  surface  to  which  it  is  held  by  gib  A. 
and  strap  B.  It  has  often  been  customary  to  give  the  car- 
riage an  inner  bearing  on  the  flat  ways  which  serve  also  for 
guiding  the  tail-stock,  but  this  has  the  disadvantage  that  the 
wear  produced  by  this  carriage  bearing  disturbs  the  vertical 
alignment  of  the  tail-stock  spindle.  This  supplementary  bear- 
ing at  A,  it  will  be  seen,  gives  the  carriage  strength  where 
it  is  most  needed,  providing,  in 
combination  with  the  regular  bear- 
ings, a  firm  support  to  the  tool, 
whether  it  is  working  on  large  or 
small  diameters. 

The    tail-stock    also    slides    on    a 
V  at  the  front  side  of  the  bed,  and 
on  a  flat  bearing  at  the  rear.     Not 
only    is    this    arrangement    of    the 
ways  the   simplest   for  obtaining  a 
good  fit,  but  it  is  the  most  durable 
as  well.     The  tail-stock  is  clamped 
from   the    front    side   by    screw    C, 
which    bears    against   the   point   of 
clamping  lever  D,  pivoted  at  F  and 
provided    with    a    short    lever    arm 
which    engages    the    under   side    of 
the  ledge  in  which  strap  B,  in  Fig. 
2,  takes  its  bearing.     The  bearing 
points     in     this     arrangement    are 
made  of  tool  steel.    It  will  be  seen 
that  a  very  slight  pressure  exerted 
against    screw    C    will    cause    the 
clamp  to  bear  very  tightly  under  the  shear  of  the  lathe  bed. 
The   side  adjustment   of  the   tail-stock   can    be   effected   inde- 
pendently of  the  clamping  of  the  base  to  the  bed,  an  arrange- 
ment met  with  on  many  larger  lathes  to  insure  against  slip- 
ping back  when  setting  tapers  for  heavy  work.    All  the  adjust- 
ing screws  of  the  tail-stock,  and  every  other  adjusting  screw  in 
the  lathe,  for  that  matter,  crn  be  operated  with  the  tool-post 
wrench. 

Apron  and  Cross  Slide  Mechanism. 
As  shown  at  E  in  Fig.  2,  the'  rack  is  set  with  the  teeth  on 
the   vertical   face   instead   of  on   the  under   surface  as   usual. 


Fig.  2.    Section  of  the  Apron.  Carriage,  and  Bed. 

This  permits  setting  the  pinion  shaft  in  a  vertical  position, 
so  that  it  has  a  bearing  in  the  apron  on  each  side  of  the  pinion, 
making  a  very  strong  and  durable  mounting.  The  rack  and 
pinion  feed  is  driven  from  the  spline  of  the  lead-screw  through 
bevel  and  spur  gearing,  connected  by  the  friction  G,  operated 
hy  knob  H  in  the  usual  manner.  The  ratio  of  this  connection 
is  such  as  to  give  the  same  travel  per  revolution  for  the  lead- 
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BcifW  as  Is  given  the  carriage  when  tlio  split  nut  //  In  Fig.  3 
Is  thrown  Into  action.  The  rack  Is  cut  with  such  accuracy 
that  It  may  be  used  with  confldonoe  by  the  operator  for  rough 
threading,  to  within  a  few  thonsauilths  of  the  finished  size, 
using  the  leadserew  only  for  the  fine  flnisliing  chips,  thus 
greatly  prolon.elng  its  useful  life.  In  this  use  of  the  rack  and 
pinion  in  threading,  a  positive  connection  Is  engaged  in  place 
of  friction  y,  shown  In  Fig.  2.  This  positive  connection  Is 
operated  by  lever  J.  The  split  nut  does  not  require  a  locking 
device  to  prevent  Its  engagement  at  the  same  time  with  the 
friction  feed,  since  both  give  the  same  movement  and  both 
may  be  thrown  in  together  without  damage  of  any  kind.  The 
upper  end  of  the  pinion  shaft  projects  Ihrougli  the  top  of  the 
carriage  and  is  provided  with  a  dial  graduated  to  read  to 
64ths  of  an  Inch. 

The  power  cross  feed  Is  transmitted  from  the  apron  gearing 
to  the  cross  teed  screw  through  an  intermediate  gear  K,  shown 

In  Fig.  2.  The 
movement  given 
this  screw,  as  has 
been  explained.  Is 
the  same  as  that 
given  the  car- 
riage by  the 
lead-screw  or  the 
rack  -  and  -  pinion 
feed,  so  that  the 
table  of  feeds  and 
threads  serves  for 
facing  and  scroll 
cutting  as  well  as 
for  the  longitudinal 
movements.  The 
compound  rest 
slide  is  tipped  up 
slightly,  as  shown 
in  Fig.  2.  This 
brings  the  handle 
sufficiently  high  to 
avoid  interference  with  the  cross  feed  screw,  at  the  same  time 
allowing  the  rest  to  be  made  very  low  and  rigid.  The  top 
slide  is  offset  to  clear  the  tail-stock  when  set  at  or  near  90  de- 
grees. Its  feed  screw,  as  well  as  that  for  the  main  cross  slide, 
is  provided  with  a  graduated  collar  reading  to  thousandths  of 
an  inch. 

The  apron  is  tongued,  grooved  and  bolted  to  the  carriage. 
All  the  handles  and  levers  are  placed  in  convenient  position 
and  about  the  same  location  as  found  in  the  conventional 
apron.  Owing  to  the  position  of  the  legs  at  the  end  of  the 
bed,  and  to  the  fact  that  the  split  nut  is  placed  at  the  left 
side,  it  is  possible  to  run  the  carriage  to  the  extreme  end  of 
the  bed,  where  the  mechanism  is  exposed  for  examination 
without  removing  the  apron. 

The  Taper  Attachment. 
The  most  radical  departure  in  construction   from  the  con- 
ventional lathe  design  relates  to  the  form  of  taper  attachment 
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Tig.  3.    The  Tail-Stock  and  the  Method 
of  Clamping  it. 
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Fig.  4.    An  Ingenious  Taper  Attachment  operated  by  the  Apron  Gearing. 

used.  A  "dummy  casting"  L,  Fig.  2,  is  removed  and  in  its 
place  may  be  inserted  the  casting  holding  the  mechanism 
comprising  the  taper  attachment,  shown  in  M  In  Fig.  4.  This 
casting  carries  the  double  vertical  bevel  gear  N,  meshing  at 
the  upper  end  with  a  bevel  pinion,  diivlng  screw  0.     The  lower 


gear  of  double  gear  N  is  driven  from  pinion  1'  on  the  friction, 
through  clutch  Q,  which  may  thus  be  operated  to  engage  or 
disengage  screw  0  from  positive  connection  with  the  rack 
and  pinion  feed  of  the  carriage.  Screw  O  is  carried  on  a  pivot 
in  swivel  block  R,  which  may  lie  adjusted  aliout  the  axis  of  N. 
H  carries  a  guide  on  its  upiier  suiface  in  which  slides  the 
bronze  half  nut  .S',  engaging  screw  U.     To  S  is  pivoted  the  block 
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Pig.  6.    Diagram  illustrating  the  Principle  of  the  Taper  Attachment. 

T.  which  is  seated  in  a  cross  groove  in  the  base  of  cross  slide 
screw  carrier  U.  which  is  in  turn  dove-tailed  into  the  same 
ways  in  which  the  cross  slide  is  dove-tailed. 

With  mechanism  arranged  in  this  way,  it  will  be  seen 
that  when  (by  the  operation  of  the  power  teed  or  the  apron 
hand-wheel)  the  carriage  is  traversed  by  the  rack  and 
pinion  movement,  a  corresponding  movement  through  the 
train  of  gears  just  described  is  imparted  to  nut  S  and  block  T 
by  the  rotation  of  screw  0.  If  the  angular  adjustment  of  R 
is  set  so  that  the  axis  of  0  is  parallel  with  cross  slide,  screw 
0  will  transmit  all  of  this  longitudinal  movement  to  holder  U 
and  cross  slide  screw  V,  which  will  thus  be  moved  axialli'. 
If,  on  the  other  hand,  R  is  adjusted  through  an  angle  of  9:) 


Fig.  6.    A  Square  Thread  roughed  with  the  Rack  Feed  and  partly 
finished  with  the  Lead-scre^v. 

degrees  so  that  the  axis  of  0  is  parallel  with  the  center  line 
of  the  lathe,  the  half  nut  S  and  block  T  will  have  a  move- 
ment in  the  same  direction,  the  latter  sliding  freely  in  the 
groove  in  U  without  imparting  motion  to  it.  In  any  inter- 
mediate position  within  these  two  a  greater  or  less  movement 
will  be  imparted  to  V  for  a  given  travel  of  the  carriage,  de- 
pending on  the  sine  of  the  angle  at  which  R  is  set.  In  a  travel 
of  24  inches,  with  block  R  set  as  shown  at  the  right  of  Fig.  4, 
the  full  travel  of  block  r,  4  inches,  is  obtained.  This  gives 
a  taper  of  8  inches  in  24  inches,  or  4  inches  to  the  foot,  the 
maximum  for  which  the  attachment  is  adapted. 

In  Fig.  5  is  a  diagram  showing  the  action  of  the  device 
when  set  at  an  intermediate  position  between  two  extremes. 
As  shown,  in  traveling  from  position  r  to  position  Z,  a  dis- 
tance of  24  inches,  nut  S  tod  block  T  in  Fig.  4  have  a  move- 
ment of  4  inches  on  axis  -T  X  This,  with  the  angular  setting 
given,  results  in  a  cross  movement  of  the  cross  feed  screw  of 
2  inches,  giving  a  taper  of  4  inches  in  24  Inches,  or  2  inches  per 
foot.  For  tapers  smaller  toward  the  head-sto"k,  block  R  is 
adjusted  around  the  other  side  of  the  zero  point,  graduation 
being  provided  for  the  setting  as  shown  at  the  left  In  Fig.  4. 

Before  the  pin  which  engages  clutch  Q  can  be  operated,  the 
casing  holding  gear  K  has  to  be  removed.  This  disconnects 
the  power  cross  feed  mechanism,  which  Is,  of  course,  never 
used  at  the  same  time  as  the  taiier  attachment.  When  the 
taper  attachment  Is  in  use  slide  r  also  has  to  be  loosened.  It 
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being  located  firmly  in  place  in  the  top  of  the  carriage  for 
ordinary  straight  turning.  The  mounting  ot  the  taper  turning 
device  on  the  apron  instead  of  at  the  hack  of  the  machine,  is 
a  great  convenience. 

Accessories. 
The  follow  rest  provided  straddles  the  tool  slide,  being 
clamped  to  the  carriage  on  each  side,  furnishing  a  firm,  steady 
support  to  the  work.  It  has  three  jaws.  The  hack  rest  Is 
separate  from  the  base  by  which  it  is  attached  to  the  ways, 
and  may  be  reversed  on  that  base  so  as  to  face  either  way: 
This  provision  overcomes  the  difficulty  ordinarily  met  with  in 
the  usual  construction  where  the  V  and  a  flat  way  are  used 
for  supporting  it,  in  which  case  the  steady  rest  is  ordinarily 
irreversible.  The  counter-shaft  provided  is  operated  by  two 
'  friction  pulleys.  A\Tiere  it  is  not  thought  necessary  to  drive 
in  both  directions,  two  forward  speeds  may  be  used,  thus 
giving  32  changes  to  the  head-stock  spindle  instead  of  the 
16  provided  by  the  head-stock  gearing  with  the  single  speed 
counter-shaft.  This  machine  is  manufactured  at  the  present 
time  in  14-,  16-  and  18-inch  sizes,  and  may  also  be  supplied 
with  the  3-step  cone  type  of  head  as  well  as  in  the  style  here 
illustrated.  It  is  also  made  with  plain  change  gears  in  place 
of  the  quick  change  devices  we  have  described. 

A  number  of  samples  of  work  done  on  this  machine  have 
been  sent  us,  all  of  them  interesting,  of  which  we  have  room 
for  but  one.  This  (see  Fig.  6)  illustrates  the  use  of  the  ma- 
chine In  roughing  threads  with  a  rack  feed  and  finishing  them 
with  a  screw  feed.  As  will  be  seen,  a  roughing  cut  has  been 
taken  in  the  square  threads  shown,  followed  by  a  finishing 
chip  which  has  been  carried  to  but  half  the  depth,  showing 
both  cuts  plainly.  This  Is  an  operation  that  may  be  followed 
on  threads  of  fine  pitch,  great  care  having  been  taken  in  the 
cutting  of  the  rack  to  make  it  match  the  lead-screw  accurately. 


WALTHAM  AUTOMATIC  PRECISION  GEAR- 
CUTTING  MACHINE. 

We  show  herewith  an  illustration  of  a  precision  gear-cut- 
ing  machine  recently  designed  by  the  Waltham  Machine 
Works,  Newton  St..  Waltham,  Mass.     Like  other  machines  for 


Precision  Macljine  for  Cutting  Clock  and  Instrument  Gears,  etc. 

precision  work  the  movements  are  cam  operated,  from  a 
shaft  driven  through  worm  gearing  by  the  grooved  cone  pulley 
shown  at  the  left.  This  worm  gearing  is  enclosed  and  runs  in 
oil,  but  can  be  removed  without  disturbing  other  parts  of  the 
machine.  The  movements  effected  by  the  cams  on  this  shaft 
are  the  feeding  of  the  work  past  the  cutter;  separating  the 
cutter  and  the  work  for  the  return  stroke,  and  indexing.  The 
latter  movement  takes  place  while  the  woik  is  being  returned, 
thus  making  a  considerable  saving  of  time  over  those  ma- 
chines in  which  the  cutter  travels  back  in  the  tooth  cut,  and 
has  to  be  held  clear  of  the  work  longitudinally  before  the 
indexing  can  be  effected.  The  index  disk  is  proportionally 
of  large  diameter  (10  inches),  and  is  arranged  to  cut  from 
12  to  240  teeth. 

A  noticeable  feature  of  the  machine  is  the  complete  pro- 
.tection  afforded  to  the  index  plate,  cams,  and  other  working 
parts,  from  the  chips  produced  by  the  cutting  operation.   These 


are  very  troublesome,  especially  if  the  work  is  of  brass  or 
some  simUar  material.  As  may  be  seen,  the  head-  and  foot- 
stock  spindle  project  through  two  side  plates  in  the  work 
slide,  which  are  so  arranged  that  a  cover  with  a  scraped  fit 
may  be  brought  down  over  them,  entirely  enclosing  the  cutter 
and  work,  and  forcing  the  chips  to  drop  directly  down  in  front 
of  the  machine  instead  of  flying  all  over  the  mechanism. 

If  desired,  the  machine  may  be  arranged  for  going  twice 
around  the  work,  taking  two  cuts  through  each  space,  auto- 
matically shifting  to  a  slightly  deeper  cut  the  second  time 
around. 

The  capacity  of  the  machine  is  for  geai-s  up  to  3  inches  in 
diameter  when  the  chip  protection  is  used;  for  cutting  iron 
and  steel  without  the  protection,  blanks  4  inches  in  diameter 
may  be  handled.  The  machine  may  be  furnished  with  a 
heavier  spindle  if  required,  in  which  case  gears  as  coarse  as 
24-pitch  may  be  cut.  The  construction  of  the  machine  is  in 
line  with  that  of  the  automatic  watch  machinery  built  by  the 
same  firm,  being  provided  with  hardened  steel  pinions  and 
other  working  parts,  and  finished  with  the  utmost  accuracy. 


ROCKFORD  MACHINE  &  SHUTTLE  CO.'S 
SENSITIVE  DRILL. 

The  Rockford  Machine  &  Shuttle  Co.  of  Rockford.  111.,  is 
building  the  sensitive  drill  press  shown  in  the  accompanying 
illustrations.  The  construction  is  simple  and  rigid,  and  a 
number  of  new  features  are  provided  in  the  accessories  fur- 
nished with  the  tool. 


Fig.  1.    DriU  arranged  to  use 
Tilting  Square  Table. 


Fig.  2. 


The  Centering  Attach, 
ment  in  use. 


As  will  be  seen  in  Fig.  1,  the  regular  table  provided  can  be 
tilted  to  any  angle  for  work  that  requires  holes  to  be  drilled 
cut  of  the  perpendicular.  A  squared  straight-edge  is  provided 
tor  lining  up  work.  This  may  be  conveniently  used  as  a  V- 
block  for  round  parts.  One  edge  of  the  table  is  widened  to 
provide  a  clamping  surface  for  work  which  is  more  conveni- 
ently held  at  the  side  than  on  the  top  of  the  table.  On  ways 
at  the  bottom  of  the  column  is  fitted  an  arm  carrying  a  circu- 
lar table,  as  shown  in  Fig.  1.  which  may  be  used  for  holding 
work  when  the  upper  table  is  swung  around  out  of  the  way. 
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This  talilt'  revolves  on  a  sloiii  in  llu'  :irm,  and  luiiy  lie  removed 
mid  lepliieed  with  the  romliiiiiitioii  eeiiler  vise  shown  in  phice 
in  Fig.  2.  Tills.  It  will  lie  seen,  eontiilns  three  I'onns  ol'  cen- 
ters: a  cup  center,  a  pointed  center,  iiiul  a  V  center.  The  cup 
center  is  shown  in  use. 

In  Fig.  2  tile  upper  table  has  been  tipped  into  a  vertical 
posit  Ion  and  has  a  centering  vise  clamped  to  its  face.  A  piece 
of  stock  is  i)elng  centered  with  a  combination  center  drill. 
The  vise  is  located  In  line  with  the  spindle  of  the  machine  by 
n  taper  pin  which  fixes  the  swinging  arm  of  the  table  In 
proper  relation  to  the  spindle.  The  lower  end  of  the  work  is 
being  held  on  the  cup  center  as  shown.  This  makes  an  ar- 
rangement fiill.v  as  eas.v  to  operate  as  the  usual  horizontal 
centering  machine,  for  stock  which  is  not  too  long  to  be  out- 
side the  range  of  the  machine 


SMURR  &  KAMEN  PLAIN  HEAD  SCREW 
MACHINE. 

The  Snnirr  &  Kamen  Machine  Co.,  !>7-101  S.  Clinton  St., 
Chicago,  111.,  has  been  for  some  time  building  a  plain  screw 
machine  which  it  has  been  trying  out  in  actual  use  in  the 
shops  of  customers,  to  determine  its  durability  and  efficiency. 
The  results  of  the  use  of  these  machines  have  been  so  satis- 


The  Smurr  &  Kamen  Plain  Head  Screw  Machine. 

factory  that  it  has  been  determined  to  place  them  actively  on 
the  market,  where  it  is  believed  that  the  simplicity  and  effec- 
tiveness of  their  design  and  the  accuracy  of  their  construction 
will  give  them  a  permanent  standing. 

The  feature  of  prime  importance  in  getting  good  results 
from  a  screw  machine  is  the  accurate  alignment  of  the  center 
of  the  spindle  with  the  center  of  the  turret  holes,  and  the 
maintenance  of  this  alignment  throughout  the  life  of  the  tool. 
This  prime  feature  is  taken  care  of  in  the  machine  shown 
herewith  by  providing  such  sliding  surfaces  and  gibs  that 
the  turret  can  be  adjusted  either  vertically  or  sidewlse  to 
bring  the  holes  back  into  alignment  with  the  spindle  as  soon 
as  they  are  thrown  out  of  position  by  wear.  The  vertical 
movement  is  taken  care  of  by  a  taper  gib  placed  between  the 
turret  slide  saddle  and  the  bed  of  the  machine.  The  adjust- 
ment of  this  gib  alters  the  vertical  position  of  the  turret  to 
allow  for  the  wearing  away  of  the  bearing  of  the  turret  on 
its  seat.  This  wear  is  much  more  rapid  than  that  of  the 
spindle  in  the  box,  thus  necessitating  occasional  re-alignment. 
The  turret  slide  is  gibbed  to  the  turret  slide  bed  by  taper 
gibs  instead  of  by  a  more  common  and  less  expensive  plain 
strip  adjusted  by  set-screws.  The  bearing  obtained  with  a 
taper  gib  is  much  more  satisfactory,  extending  the  full  length 
of  the  slide  instead  of  being  concentrated  around  the  points 
of  the  set-screws. 

The  turret  is  hexagonal  in  shape,  so  that  heavy  tools  can 
be  fastened  to  the  face,  giving  better  support  than  when  the 
shank  only  is  used  for  holding  them.  Instead  of  the  usual 
hand  lever  for  clamping  the  turret  after  the  indexing,  an  in- 
genluus    arrangement    is    iirovided    by    means    of    which    this 


dumping  is  eftecied  autoinadcally  liy  the  action  of  llie  pilot 
wheel  which  operates  the  slide.  This  is  a  most  Batisfacloiy 
arrangement,  greatly  enhancing  the  accuracy  and  the  useful- 
ness of  the  tool,  since,  with  the  usual  construction,  the  work- 
man is  free  to  clamp  the  turret  or  not,  as  he  jileases,  and  he 
often  neglects  to  do  so.  As  this  arrangement  does  away  with 
the  necessity  for  the  usual  stud  for  clamping,  It  is  possible  to 
feed'  stock  clear  through  the  turret,  or  to  use  drills  with 
shanks  of  IndeHnile  length.  The  standard  automatic  indexing 
mechanism  Is  used  for  the  turret.  A  large  index  ring  and 
a  lock  l)0lt  of  the  horizontal  type  are  employed.  The  latter  is 
supported  on  either  side  by  steel  taper  gibs,  by  the  adjustment 
of  which  It  is  possible  to  maintain  the  parallel  alignment 
before  referred  to  for  lining  up  the  center  of  the  spindle. 

The  wire  feed  Is  of  a  new  design  developed  by  the  builders. 
It  is  continuous  in  its  action  to  the  full  length  of  the  bar  used, 
it  being  unnecessary  for  the  operator  to  stop  his  work  to  push 
a  sliding  head  or  clamp  collar  back  for  a  new  grip  on  the 
stock.  The  counter-sjiaft  provided  has  two  friction  clutches 
for  reverse  motion.  Special  attention  has  been  given  to  the 
design  of  these  clutches,  which  are  provided  with  unusually 
large  area  of  gripping  surface.  In  the  case,  for  Instance,  of 
the  machine  shown,  the  friction  face  is  9%  inches  diameter 
and  1%  inch  wide. 

It  will  be  seen  that  nothing  startling  or  revolu- 
tionary has  been  undertaken  in  the  design  or  con- 
struction of  these  machines.  The  plan  of  the 
builders  was  to  follow  lines  which,  while  original, 
•were  not  so  radical  as  to  be  of  doubtful  useful- 
ness, but  every  effort  was  made  to  provide  the 
user  with  a  tool  that  would  not  require  rebuild- 
ing at  the  close  of  every  busy  season.  The  best 
of  material  is  used,  all  the  duplicate  parts  being 
made  with  jigs  and  fixtures  on  the  interchange- 
able plan,  and  full  use  being  made  of  accurate  sur- 
face plates,  straight-edges  and  test  indicators  in 
measuring  and  testing  the  separate  parts  and  the 
finished  machine.  These  provisions,  with  the 
means  furnished  for  preserving  the  vital  align- 
ment of  the  turret  holes  and  the  spindle,  should 
make  it  a  most  accurate  and  durable  ma- 
chine. 

This  screw  machine  is  made  in  five  different 
sizes,  ranging  from  10  inches  to  IS  inches  swing 
over  the  bed,  and  with  a  maximum  automatic 
chuck  capacity  of  from  2  to  2%  inches. 


East.max  Kodak  Co.,  Rochester,  N.  Y.  Copying  camera  for 
making  copies  of  drawings,  tracings,  etc.,  on  bromide  paper 
without  the  use  of  a  negative. 


Bo.sTON  Tool  Co.,  207  Bridge  St.,  Cambridge,  Mass.  A  new 
threading  tool  which  is  said  to  greatly  reduce  the  time  required 
for  threading,  especially  on  such  difficult  material  as  cold 
rolled  steel.  The  tool  straddles  one  thread  and  cuts  the  ad- 
jacent faces  of  the  two  threads  on  either  side.  Since  but  one 
face  of  the  thread  Is  cut  at  a  time,  the  chips  are  free  to  roll 
away  from  the  work,  and  very  heavy  cuts  may  be  taken.  The 
device  is  made  in  the  shape  of  a  circular  forming  tool  held 
in  a  suitable  holder,  or,  as  a  plain  straight  face  forming  tool. 
A  special  cutter  is  required  for  each  pitch. 


Whitney  Mfg.  Co.,  Hartford,  Conn.  Chain  belt  and  adjust- 
able pulley  for  high  speed  and  light,  noiseless  service.  The 
chain  is  composed  of  center  blocks,  rivets  and  special  side 
links.  A  piece  of  formed  leather  is  wrapped  around  each  ])air 
of  side  links  and  is  held  in  place  by  a  steel  link  on  the  top 
surface.  The  chain  belt  thus  made  runs  over  grooved  pulleys, 
and  nothing  but  the  leather  comes  in  contact  with  these  pul- 
leys, making  the  belt  noiseless  at  the  highest  speeds.  The 
chain  center  gives  great  llexibility  even  when  running  over  the 
small  imlleys,  and  prevents  the  belt  from  stretching.  The 
llanges  of  one  of  the  pair  of  iiulleys  are  made  adjustable  to 
keep  the  proper  tension  on  the  bolt. 
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AN  AMERICAN  MECHANIC  IN  EUROPE— 3. 


THE  THIRD  OF  A  SERIES  OF  LETTERS  FROM  OSKAR  KYLIN 
ON  THE  EDITORIAL  STAFF  OF  MACHINERY. 

TuBix,  Italy,  May  14,  1908. 
Trade  Conditions  in  Austria. 

The  machine  industry  in  Austria  has,  generally  speaking, 
not  suffered  very  much  from  the  general  depression.  The 
machine  export  business  of  Austria  is  mostly  confined  to 
Hungary,  Turkey,  and  to  the  smaller  states  on  the  Balkan 
Peninsula.  The  exports  to  the  larger  industrial  countries 
in  Western  Europe  are  small,  and,  therefore,  a  depression  in 
these  countries  is  not  felt  to  any  large  extent  in  Austria. 
Aside  from  this,  many  of  the  machine  shops,  especially  those 
devoted  to  railway  equipment,  are  engaged  in  filling  orders 
for  the  Austrian  State  railways,  and  this  does,  of  course, 
influence  the  machine  building  trade  throughout  the  country. 
Present  Industrial  Conditions  in  Italy. 

A  depression  in  the  industries  in  Italy  is  plainly  in  evidence, 
and  in  addition  to  the  general  business  depression  experienced 
everywhere,  the  dullness  in  Italian  business  has  also  a  local 
cause.  A  short  time  ago  the  automobile  industry  in  this 
country  passed  through  a  severe  crisis,  and  several  firms  failed. 
As  this  industry  is  one  of  the  largest  of  the  machine  industries 
in  Italy,  the  machine  tool  business  suffered  to  a  great  extent 
because  of  the  loss  of  one  of  its  best  customers,  and  many 
of  the  leading  machine  tool  dealers  report  a  drop  in  business 
of  from  20  to  80  ijer  cent,  mostly  in  machine  tools,  and  to  a 
smaller  extent  in  small  tools.  In  spite  of  this,  however,  the 
present  sentiment  seems  to  be  optimistic.  The  automobile 
trade,  according  to  reports  from  various  factories,  is  improv- 
ing, and  one  concern,  Fabbrica  Automobili  Itala,  Turin,  is  now 
working  full  time  with  full  force.  It  is  also  stated  that 
the  shops  devoted  to  railway  equipment  have  on  hand  large 
orders  from  the  Italian  Government.  Since  the  railways 
passed  into  the  hands  of  the  government  in  1905,  many  long- 
needed  improvements  in  the  rolling  stock  have  been  under- 
taken, or  are  under  way,  and  this  means  more  work  for  the 
machine  shops.  The  railway  equipment  shops  need  more 
tools  tor  executing  their  orders,  but  they  are  postponing  the 
buying,  expecting  prices  to  go  down. 

The  Machine  Tool  Market  in  Italy. 

The  Italian  machine  tool  industry  does  not  as  yet  amount 
to  very  much.  There  are  only  a  few  small  factories  for 
machine  tools,  but  judging  from  the  extensions  being  com- 
pleted for  these  factories,  Italy  may  soon  produce  a  large 
part  of  the  machine  tools  for  its  own  use.  At  present,  how- 
ever, machine  tools  from  nearly  all  countries — America,  Ger- 
many, England,  Sweden,  etc. — are  sold  and  used.  As  there 
is  but  little  chance  to  talk  about  favoring  a  home  industry  in 
this  case,  both  dealers  and  users  are  able  to  judge  and  com- 
pare the  different  makes  of  machine  tools  in  a  fairer  manner 
and  with  less  prejudice.  The  prevailing  opinion  is  that 
American  machine  tools  are,  in  general,  better  than  the  makes 
of  any  other  country,  but  this  does  not  mean  that  there  are 
not  some  German  makes  considered  superior  to  some  American. 
It  is  considered  here  that  the  superiority  of  the  American 
machines  lies  principally  in  the  design,  which  is  to  the  credit 
of  the  American  draftsman,  but  also,  although  in  a  smaller 
degree,  in  the  workmanship. 

The  claim  that  American  machines  are  not  strong  enough, 
which  is  so  often  heard  in  Germany,  both  from  dealers  and 
users,  is  not  mentioned  here  so  much;  in  fact,  only  two  per- 
sons out  of  a  dozen  whom  the  writer  has  interviewed  on  this 
subject,  had  anything  to  say  to  this  effect,  and  one  of  these 
persons,  a  manufacturer,  admitted  that  it  was  common  prac- 
tice here  to  use  the  machines  for  much  heavier  w-ork  than 
they  were  ever  intended  and  built  for.  An  interesting  fact, 
needing  no  comments,  is  that  in  the  automobile  shops  visited 
by  the  writer,  he  found  that  the  large  majority  of  machines 
used  were  of  American  make,  and  only  a  few  of  German  and 
English  manufacture. 

It  may  not  be  out  of  place  to  mention  that  although  the 
workmanship  of  American  machines  is  good  in  general,  there 
are  sometimes  found   deplorable  examples  of  carelessness   of 


inspection  in  some  of  the  machines  of  American  manufacture. 
A  few  days  ago  the  writer,  when  calling  on  a  machinery 
dealer,  saw  a  machine  of  American  make  which  this  dealer 
had  sold  and  delivered,  but  which  afterward  had  been  re- 
turned, because  of  not  being  satisfactory,  there  being  blow- 
holes in  the  castings  in  places  where  such  could  not  be  toler- 
ated, and  several  other  defects.  It  must  be  added,  however, 
that  the  dealer  himself  was  very  much  surprised,  and  said 
that  it  was  the  first  trouble  of  the  kind  that  he  had  met  with. 
The  only  reason  for  mentioning  this  is  to  suggest  that  too 
much  attention  cannot  be  paid  to  thorough  inspection  of  ma- 
chine tools  before  being  sent  abroad,  in  order  to  prevent  occur- 
rences of  this  kind,  which,  while  everybody  over  here  ac- 
quainted with  American  machine  tools  knows  to  be  excep- 
tional, still  will  prove  harmful. 

"Talking-  Points"  in  Selling  Machine  Tools. 

The  ease  with  w'hieh  a  machine  can  be  sold  depends,  of 
course,  in  the  first  place  upon  the  real  merits  of  the  machine, 
that  is,  on  the  amount  and  on  the  kind  of  work  the  machine 
is  able  to  do;  but  so-called  "talking  points"  have  also  proved 
themselves  to  be  of  great  importance.  Of  two  machines  which 
are,  in  general,  capable  of  doing  the  same  amount  of  work, 
and  are  sold  for  the  same  price,  the  one  possessing  the  largest 
number  of  talking  points  will  prove  to  be  the  best  seller. 
These  points  are,  in  the  first  place,  of  course,  features  of  real 
merit  in  the  machine,  but  in  the  second  place,  also  features 
which  are  of  no  great  Importance  as  far  as  the  working  of  the 
machine  is  concerned,  but  which  nevertheless  will  attract  the 
attention  of  the  prospective  buyer.  One  feature  will  draw 
the  attention  of  one  person,  another,  that  of  another  person, 
the  difference  depending  largely  upon  the  technical  standpoint 
of  the  man  in  question,  and.  therefore,  one  feature  may  be 
presented  to  good  advantage  at  one  time  and  in  one  country, 
while  the  same  feature  may  be  of  less  importance  in  another 
country  and  to  other  customers,  depending  on  the  conditions. 

The  general  appearance  of  the  machine,  the  smoothness  of 
the  unfinished  cast  surfaces,  etc.,  is  a  point  which  some  buyers 
pay  attention  to,  while  others  do  not.  In  Italy,  the  smoothly 
finished  machine  is  preferred  to  the  one  of  a  coarser  appear- 
ance. The  writer  had  an  opportunity  to  compare  two  lathes, 
capable  of  doing  the  same  work,  and  which  sold  for  about 
the  same  price,  but  one  of  these  lathes  was  said  to  sell  much 
better  than  the  other.  The  special  talking  points  for  this 
better  seller  were  simply  that  there  was,  in  the  first  place, 
a  less  number  of  gears  in  the  speed  change  mechanism  run- 
ning at  the  same  time,  and  therefore  there  was  less  wear  and 
less  frictional  loss;  and  in  the  second  place  that  the  pinion 
for  engaging  the  rack  for  transmitting  motion  to  the  car- 
riage could  easily  be  disengaged,  thus  permitting  the  carriage 
to  be  pushed  back  and  forth  by  hand,  a  feature  which  really 
is  of  small  importance.  In  the  stock-rooms  of  the  same  dealer 
a  drill  press  could  he  seen  which  was  said  to  sell  well.  The 
special  feature  about  this  was  that  instead  of  the  spindle 
sleeve  only  being  fed  down,  the  whole  spindle  head  with  the 
bearing  was  fed  down  with  the  spindle,  on  account  of  which 
the  spindle  was  less  apt  to  get  out  of  alignment  on  account 
of  looseness  and  wear  in  the  bearings.  Another  point  which  is 
found  more  frequently  in  German  machines  than  in  those  of 
American  make,  is  that  nuts  which  often  need  to  be  loosened 
and  tightened  for  the  sake  of  adjustment  are  made  with 
handles  instead  of  being  hexagon  for  adjustment  by  a  wrench. 

The  Italian  Automobile  Industry. 
Up  to  a  few  months  ago  the  automobile  industry,  as  already 
mentioned,  occupied  one  of  the  leading  places  in  the  Italian 
machine  industry.  The  Italian  automobiles  have  succeeded  in 
establishing  for  themselves  a  very  high  reputation,  mostly 
because  of  having  won  prizes  in  a  great  many  important  inter- 
national automobile  contests.  A  great  deal  of  the  success  of 
the  Italian  motor  cars  has  been  due  to  the  importance  with 
which  the  designing  department  in  Italian  motor  car  fac- 
tories has  always  been  regarded,  and  the  older  Italian  auto- 
mobile concerns  have  developed  designs  of  very  high  standing. 
Nearly  all  the  automobiles  made  here  are  of  a  high  class 
and  high  priced,  and  the  efforts  of  the  designing  department, 
as  well  as  of  the  construction  departnjent,  have   been   more 


June,   1008. 


MACHINERY. 


?'4r 


ill  tilt"  direction  of  obtaining  the  best  possible  motor  rar,  than 
in  the  direction  of  turning  out  n  car  at  a  price  within  the 
reach  of  the  average  buyer.  Although  both  the  magneto 
high  tension,  and  the  low  tension  ignition  systems  are  used  In 
the  motors,  the  first  mentioned  seems  to  he  the  one  used  to 
the  largest  extent.  This  system  is  more  adapted  to  the  high 
speeds  used  in  automobile  contests,  while  the  low  tension  igni- 
tion system  Is  better  lor  ordinary  speeds. 

Italy  as  compared  with  America,  has  an  advantage  because 
of  its  cheap  labor.  America  has  supplied  Italy  with  its  latest 
and  most  up-to-date  machine  tools,  and  Italy  has  been  keen 
enough  to  learn  and  adopt  a  part  of  the  American  system 
of  manul'acturing.  and  is  now,  because  of  the  cheap  labor, 
able  to  put  more  efforts  into  getting  the  very  best  possible 
workmanship.  An  Italian  firm  can  afford  for  the  sake  of 
good  appearance,  a  thing  which  attracts  the  buyer  with  the 
long  purse,  to  put  exceedingly  high  finish  on  parts  where  It 
is  really  not  needed;  but  this  increases  the  reputation  of 
the  cars. 

In  automobiles  where  lightness  is  of  great  consequence, 
the  quality  of  material  used  must  be  the  very  highest.  The 
gears  used  in  motor  cars  are,  of  course,  one  of  the  most 
important  of  the  details,  and  some  of  the  best  concerns  stated 
that  they  were  using  a  special  French  steel  for  the  gears,  this 
steel  having  been  developed  especially  for  automobile  gearing. 
The  cylinder  casting  is  a  part  on  which  much  skill  and  thought 
has  been  expended  by  the  designer  as  well  as  by  the  foundry- 
man.  The  cylinders,  because  of  being  subjected  to  very  high 
temperatures,  simultaneously  with  high  pressures,  will  develop 
severe  internal  stresses,  which  have  to  be  taken  care  of  both 
by  the  design  and  by  the  manner  in  which  the  cylinders  are 
cast.  A  few  of  the  Italian  motor  car  makers,  among  them 
Isotta  Fraschini,  Milan,  do  not  make  their  own  cylinder  cast- 
ings, but  buy  them  from  France  and  Germany.  Other  con- 
cerns, as  R.  Ziist,  Milan,  and  Fabbrica  Automobili  Itala,  Turin, 
make  their  own  castings.  Although  the  cast  iron  used  in 
these  cylinders  is  prepared  with  special  care  for  the  purpose, 
it  seems  that  the  largest  importance  is  placed  on  the  making 
of  the  molds. 

Foundry  Practice  in  Italian  Automobile  Factories. 

At  the  outset,  the  Fabbrica  Automobili  Itala  used  wooden 
patterns  for  the  molding  of  the  cylinders,  but  in  the  long  run, 
these  became  worn,  and,  therefore,  produced  castings  of  untrue 
dimensions,  and  besides,  other  troubles  were  found  to  present 
themselves  when  using  wooden  patterns.  They,  therefore, 
now  use  patterns  of  aluminum  not  only  for  the  cylinders, 
but  at  present  make  all  their  patterns  from  this  material.  The 
best  material  to  be  used  for  the  molds  and  cores  themselves, 
has  required  careful  study.  For  the  sake  of  binding  and 
hardening  purposes  the  molding  sand  is  mixed  with  potash, 
sugar,  and  salt,  which  mixture  is  carefully  worked  in  a 
rotary  mixer  of  the  ordinary  type,  having  crushing  rolls  and 
mixing  blades.  This  material  is  used  for  molds  of  all  kinds, 
as  well  as  for  cores. 

Vent  holes  in  the  small  cores  are  made  in  a  manner  similar 
to  that  mentioned  in  one  of  my  former  letters  as  being  used 
in  a  German  foundry.  A  thread  coated  with  tallow  is  put 
in  the  core,  and  when  the  core  is  heated  for  drying  pur- 
poses, the  tallow  melts,  and  the  thread  can  easily  be  pulled 
out.  A  new  system  of  molding  is  being  adopted  here  and  has, 
In  fact,  already  reached  a  high  degree  of  perfection.  The 
idea  is  to  divide  up  the  mold  Into  a  few  integral  parts,  which 
can  be  made  entirely  separate  from  each  other  in  the  same 
way  as  the  cores  are  already  made  separately  from  the  mold 
proper.  These  parts  are  then  assembled  to  make  up  a  com- 
plete mold.  This  simplifies  greatly  the  art  of  molding,  and 
also  saves  a  large  amount  of  time  and  labor,  because  each 
integral  part,  being  made  separately  from  the  other  parts, 
can  be  produced  in  a  large  number  at  a  time,  and  stored  away 
until  needed  for  the  purpose  of  assembling  the  complete  mold, 
which  can  be  done  at  any  time,  immediately  before  the  metal 
is  ready  to  be  poured.  The  writer  had  an  opportunity  of 
seeing  a  mold  for  a  cylinder  piston,  made  according  to  this 
system,  assembled  and  again  taken  apart.  This  mold  was 
made  in  three  parts,  the  first  part  constituting  the  bottom  of 
the  mold  and  the  core,  and  the  second   part  being  the  outer 


walls,  wlilili  are  made  heavy  in  order  to  stand  the  strain 
produced  by  the  hot  metal  when  poured,  and  the  third  part 
was  tlie  top  piece,  having  the  necessary  holes  for  pouring 
and  for  the  vent.  The  three  parts  were  made  to  fit  nicely 
into  each  other,  being  easy  to  assemble  and  still  permitting 
strong  joints,  a  thing  which  is  of  great  Importance.  This 
system  is  as  yet  used  only  for  pieces  of  comparatively  simple 
design,  but  It  Is  expected  that  within  a  short  time  the  same 
system  will  be  used  even  for  more  complicated  molds,  as,  for 
Instance,  for  the  cylinders.  These  are  as  yet  made  in  the 
usual   way. 

Italian  Shop  Practice. 

During  the  visits  to  several  of  the  large  automobile  shops 
in  Italy  the  writer  had  an  opportunity  to  see  some  of  their 
working  methods.  It  was  found  that  these  were  very  similar 
in  the  different  shops.  A  few  remarks  as  to  the  practices  in 
vogue  will  give  an  idea  of  the  present  standard  of  Italian 
shop  practice.  The  fir.st  operation  in  finishing  the  cylinders 
was,  of  course,  to  finish  the  two  end  surfaces.  This  was  done 
in  a  planer.  Six  to  eight  cylinder  castings  are  clamped  in  a 
line  on  the  planer  table,  and  these  are  finished  by  taking  one 
roughing  and  one  finishing  cut.  When  the  two  end  surfaces 
are  finished,  the  cylinder  is  set  up  in  a  vertical  boring  mill, 
where  the  cylinder  proper  is  bored  out  to  about  0.01  inch  below 
the  correct  size.  This  operation  is  performed  by  using  a  spe- 
cial boring  tool  consisting  of  a  main  body,  fastened  in  the  tool- 
holder,  in  which  are  inserted  three  single  cutting  tools 
arranged  at  angles  120  degrees  ajiart.  The  cutting  points  of 
these  tools  are  not  at  the  same  distance  from  the  center,  but 
arranged  so  that  the  first  tool  takes  the  first  roughing  cut 
in  the  cylinder,  the  second  tool  the  second  roughing  cut,  while 
the  third  tool  takes  the  final  finishing  cut.  The  use  of  a  three- 
pointed  tool  with  120-degree  angle  between  the  points  pro- 
duced a  good  balance  of  the  cutting  resistance,  and  the  rough- 
ing cut,  being  divided  up  into  two  cuts,  does  not  need  to  be 
very  heavy. 

From  the  boring  mill  the  cylinder  was  taken  to  the  grinding 
machine,  where  the  bore  was  ground  to  the  true  size.  The 
internal  giinding  machine  used  for  this  purpose  was  built  so 
that  the  cylinder,  could  be  placed  stationary  on  the  machine, 
the  center  of  the  grinding  spindle  having  a  circular  or  plane- 
tary motion  around  the  axis  of  the  cylinder,  so  as  to  bring 
the  wheel  in  contact  with  each  point  of  the  cylinder  bore. 
The  next  operation  is  to  finish  the  valve  seats.  This  is  done 
in  a  vertical  boring  mill  by  a  double  cutting  tool,  which  is 
made  according  to  the  angle  of  the  seats.  The  tool  is  marked 
so  as  to  indicate  the  depth  to  which  it  should  be  fed  down  in 
order  to  get  the  seats  accurate.  Afterwards  the  sides  of  the 
flanges  are  milled  in  a  horizontal  milling  machine,  the  neces- 
sary holes  drilled,  and  the  other  small  operations  carried 
out  in  turn. 

The  turning  of  the  crank-shafts  always  involves  some  diffi- 
culties. In  the  Fabbrica  Automobili  Itala  the  crank-shafts 
were  turned  in  the  following  way.  The  first  operation  was 
to  center  the  shafts  for  turning  the  journals.  These  were 
then  turned,  and  the  outer  plain  surfaces  of  the  cranks 
and  the  outer  ends  of  the  cranks  faced.  In  order  to  get  the 
centers  for  turning  the  four  crank-pins,  a  round  fixture  was 
put  on  at  each  end  of  the  shaft,  these  fixtures  having  the  cen- 
ters drilled  into  them.  With  these  fixtures  on,  the  shaft  was 
placed  between  the  centers  in  a  lathe,  and  one  of  the  fixtures 
was  clamped  by  means  of  an  independent  chuck.  With  the 
shaft  thus  fixed,  one  crank-pin  after  the  other  was  turned, 
and  the  inner  sides  of  the  cranks  faced.  The  remaining  flat 
surfaces,  which  could  not  be  finished  in  the  lathe,  were  later 
finished  by  milling.  The  journals  and  the  crank-pins  were 
turned  somewhat  oversize,  leaving  enough  for  grinding  the 
crank-shafts,  which  were  held  in  the  grinding  machine  in  the 
same  manner  as  described  for  the  turning  operation. 

These  indications  of  Italian  shop  practice  show  that  work 
is  done  very  much  in  the  same  way  as  in  American  shops. 

Prospects  of  the  Italian  Automobile  Manufacture. 
It   is   interesting   to  note   the   opinions   of  a   large   number 
of  leading  machine  tool  dealers  and  other  persons  of  techuieal 
standing  in  Italy,  regarding  the  future  of  the  Italian  automo- 
bile  industry.     Most   of  the?e  people  do  not  seem   to  believe 
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that  Italian  automobiles  are  actually  superior  to  American 
cars,  but  answered  questions  regarding  this  subject  with  a 
smile,  saying  that  Italian  automobiles  had  had  "good  luck" 
in  contests,  but  expected  that  within  a  few  years  American 
motor  cars  would  be  imported  to  Italy. 

Wages  in  Italy. 

The  wages  paid  to  the  average  skilled  workman  in  Italy — 
the  machinists,  molders,  pattern-makers,  etc. — vary  from  4  to 
6  lire  ($0.80  to  .?1.20)  per  day,  and  men  of  more  than  average 
skill,  such  as  tool-makers,  are  paid  from  6  to  8  lire  ($1.20  to 
$1.60)  a  day,  all  based  on  a  ten-hour  day.  These  figures  are 
as  stated  by  the  automobile  factories.  These  used  to  be  the 
best  paying  shops  in  Italy,  but  on  account  of  the  crisis,  the 
wages  in  the  automobile  shops  were  reduced  a  short  time  ago, 
so  that  the  figures  given  can  be  considered  to  be  reasonably 
accurate  for  all  Italian  machine  shops.  Compared  with  Ameri- 
can wages,  these  are  very  low,  but  living  expenses  are  also 
lower  here,  and  another  point  to  be  considered  is  that  the 
working  man  is  here  insured  for  sickness,  and  an  old  age 
pension  is  provided,  the  premiums  for  which  are  paid  partly 
by  the  employer.  The  regular  straight  piece-work  system 
seems  to  be  favored  in  all  the  shops  visited  here. 
World's  Pair  in  Turin,  1911. 

It  is,  as  yet,  entirely  too  early  to  say  anything  regarding  the 
contemplated  World's  Fair  in  Turin  in  1911.  The  leading  men 
of  the  industries  in  Italy,  who  were  interviewed  on  this  sub- 
ject, did  not  seem  to  be  very  optimistic  about  the  enterprise, 
but  rather  the  opposite.  Their  view  was,  that  as  far  as  Italy 
is  concerned,  not  much  could  be  gained  by  an  exposition,  but 
a  great  deal  of  money  would  be  required  for  the  arrangements, 
and  Italy  can  hardly  afford  to  spend  the  money  for  purposes 
of  this  kind  at  the  present  time.  Aside  from  this,  the  exhibit- 
ing machine  manufacturers  have  to  go  to  a  large  expense,  and 
are  doubtful  about  whether  they  afterwards  will  be  amply 
repaid  tor  this  in  increased  trade. 

Trade  Conditions  in  S^vitzerland. 

The  industrial  conditions  which  have  been  noted  as  exist- 
ing in  the  eastern  part  of  Germany  and  In  Italy  can  also  be 
observed  in  Switzerland.  The  manufacturers  of  machine  tools, 
as  well  as  of  other  kinds  of  machinery,  have  apparently  a  fair 
amount  of  work  on  hand  and  are  working  with  full  or  nearly 
full  force,  while  the  dealers  in  machine  tools  complain  that 
business  is  very  dull,  and  that  no  improvement  in  the  condi- 
tions worth  mentioning  has  taken  place.  The  watch  industry 
in  the  eastern  part  of  Switzerland,  which  is  of  great  impor- 
tance, is  at  present  very  dull,  largely  owing  to  the  fact  that 
en  account  of  the  financial  depression  in  the  United  States 
no  export  of  watches  takes  place  to  this  country.  In  tact, 
dealers  in  machinery  in  Switzerland  seem  to  be  more  pessimis- 
tic about  the  future  than  are  those  in  Germany  and  Italy. 

After  having  visited  Germany.  Austria,  and  Italy,  the  dif- 
ferences in  conditions  in  Switzerland  are  striking.  It  appears 
that  the  republican  form  of  government  has  here  had  an  influ- 
ence on  the  general  spirit  even  in  the  machine  shops.  The 
pay  is  somewhat,  although  not  much  higher  here  than  in  the 
neighboring  southern  Germany.  Skilled  machinists  receive  on 
an  average  7  francs  ($1.37)  a  day;  but  more  than  in  the  mat- 
ter of  pay  does  it  here  appear  that  the  democratic  form  of 
government  has  influenced  the  ideals  of  the  shop  in  regard 
to  the  relation  between  the  foreman  and  the  men  under 
him.  When  talking  to  his  foreman,  the  employe  neither  Is  re- 
quired to,  nor  does  he,  assume  that  attitude  of  subordination 
created  by  the  military  spirit  of  discipline  which  is  so  com- 
monly observed  in  Germany.  More  of  the  democratic  equality 
is  in  evidence,  and  the  same  spirit  is  exhibited  as  is  found 
in  most  American  shops.  The  visitor  realizes  this  as  soon 
as  he  is  inside  the  shop,  and  it  becomes  still  more  apparent 
to  him  as  he  is  walking  around,  inspecting  the  machinery, 
and  watching  the  men  at  their  work. 

*     *     * 

According  to  a  note  in  Mercator,  a  brick-yard  is  at  the  pres- 
ent time  being  established  at  Skutskar  in  .Sweden  for  making 
'lirick"  from  the  refuse  from  sulphite  mills.  It  is  stated  that 
the  "brick"  thus  manufactured  possesses  all  the  qualities  of 
ordinary  brick. 


MISCELLANEOUS  FOREIGN  NOTES. 

Gerjiam  Imports  .\t;d  Exports  op  M.\chixe  Tools. — Accord- 
ing to  statistical  tables  published  in  the  Zeitschrift  fiir  Werk- 
zeugmaschinen  und  Werkzeuge,  issue  of  March  25,  1908,  the 
exports  of  German  machine  tools  in  1907  amounted  to  58,051 
metric  tons,  as  compared  with  22,743  metric  tone  five  years 
ago.  The  Increase  over  the  previous  year  amounted  to  12,743 
tons.  The  imports  in  1907  amounted  to  8,175  tons,  being  a 
decrease  of  5,974  tons,  as  compared  with  1906.  Of  the  im- 
]'orts,  nearly  70  per  cent  came  from  the  United  States,  and 
about  11  per  cent  from  Great  Britain.  The  decrease  in  the 
imports  from  the  United  States,  as  compared  with  the  pre- 
vious year,  amounted  to  about  4  per  cent.  As  regards  exports. 
Italy  is  the  largest  customer  of  Germany  In  the  machine  tool 
line.  Austria-Hungary,  France,  Switzerland,  and  Belgium 
come  next,  in  the  order  mentioned.  The  exports  to  Italy 
alone  amounted  to  12,580  tons,  or  more  than  one-fifth  of  the 
total  exports. 

Growth  of  Russian  Industries. — Russia,  which  until  lately 
imported  nearly  all  her  supplies  of  machinery  and  other  iron 
products,  ias  of  late  become  an  exporting  country,  the  In- 
dustries of  Russia  having,  during  the  last  years,  developed 
on  a  large  scale.  The  iron  industry  has  begun  to  play  an 
important  part  in  the  country's  exports.  Rails  and  railroad 
cars,  particularly  freight  cars,  have  been  exported:  rails  to 
Servia,  Roumania  and  Argentina,  particularly,  and  railroad 
cars  to  Italy.  Russia  has  immense  possibilities  for  industrial 
extension,  having  unlimited  resources  in  nearly  all  directions. 
Fresh  naphtha  and  coal  deposits  are  constantly  being  dis- 
covered, and  mining  and  manufacture  are  steadily  becoming 
better  organized,  and  made  rational.  The  primitive  methods  of 
the  Russians  so  often  referred  to,  excepting  perhaps  in  agri- 
culture, will  soon  be  a  thing  of  the  past.  Immigration  from 
European  Russia  to  Siberia  is  increasing  tremendously,  and 
the  vast  resources  of  northern  Asia  are  likely  to  be  greatly 
developed  during  the  next  decade. 

The  Neville  Machine  &  Tool  Co.,  Ltd.,  7  James  St.,  Llver- 
Iiool,  England,  has  brought  out  an  interesting  portable  radial 
drilling  machine.  The  base  of  the  machine  is  mounted  on 
four  small  wheels,  and  is  also  provided  with  four  resting 
blocks,  secured  to  screws  passing  through  brackets  in  the 
base.  When  the  machine  is  in  use,  the  screws  and  resting 
blocks  are  so  adjusted  that  the  base  rests  on  these,  instead 
of  on  the  wheels,  and  the  weight  of  the  machine  provides 
enough  stability  for  any  ordinary  drilling  operation.  When  the 
machine  is  to  be  moved,  the  screws  securing  the  resting  blocks 
are  turned,  thereby  lifting  the  blocks  so  that  the  base  will  rest 
on  the  wheels.  The  radial  arm  is  so  mounted  that  it  can  be 
turned  through  an  angle  of  360  degrees.  The  maximum  length 
of  the  arm  is  3  feet  7  inches,  having  a  vertical  adjustment 
over  the  base  plate  of  4  feet  11  inches.  The  base  plate  is 
6  feet  6  inches  by  2  feet,  and  the  traverse  adjustment  of  the 
tool-carrying  head  is  2   feet. 

Trade  Conditions  in  Belgium. — It  is  reported  from  Belgium 
that  the  iron,  steel,  and  machinery  industries  are  not  as  crowd- 
ed with  orders  as  they  have  been  for  some  time  past,  and  thai 
prices,  which  have  been  lor  some  time  rather  abnormally  high, 
have  a  tendency  to  return  to  a  more  normal  level.  For- 
eign competition,  particularly  from  Germany  and  Great  Brit- 
ain, is  becoming  more  keen,  since  in  these  countries  there  has 
been  a  somewhat  smaller  demand  placed  on  the  industries 
by  the  home  market  during  the  last  few  months.  It  is  also 
likely  that  before  long  American  competition  in  Belgium  will 
also  influence  local  conditions,  since  American  manufacturers 
are  likely  to  have  an  opportunity  for  some  time  to  come  to 
devote  themselves  to  foreign  trade.  The  keen  competition  at 
home,  however,  has  caused  Belgian  exporters  to  make  efforts 
to  form  a  syndicate  for  promoting  their  foreign  trade.  This 
syndicate  is  Intended  to  have  representatives  and  selling 
agents  in  all  the  important  centers  all  over  the  world.  Being 
only  a  selling  syndicate,  the  proposed  capital  of  $5,000,000  is 
rather  a  large  one,  and  the  combination  may  have  some  future 
ahead  of  it.  The  organization  is  well  systematized,  and  in- 
tends to  do  banking  business  and  take  care  of  transportation 
for  its  members,  as  well.  In  general,  it  might  be  said  that  the 
outlook  for  the  Belgian  machinery  industry  is  satisfactory. 
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MACHINERY  AND  SUPPLY  CONVENTION. 

The  Joint  conveiitioa  of  l\\v  SouIIumh  Sii|i|)ly  iuul  Miichlii- 
ery  Dealers'  Associiitioii.  the  Xntlonal  Supply  ami  Machinery 
Doalers"  Association,  and  the  American  Supply  and  Machinery 
MHiiut'nctnrers"  Association,  met  in  liichniond,  Vn.,  May  13,  14, 
and  15.  Manufacturers  and  merchants  from  all  parts  of  tlie 
country,  ensaged  in  the  manufacture  of  machinery  and  sup- 
plies, and  in  its  distribution,  were  represeiited.  The  three 
ortianizations  went  on  record  as  opposing  any  reduction  of 
prices  at  this  time.  Action  was  taken  looking  toward  in- 
fluencing the  United  States  Government  in  requiring  that  all 
goods  purchased  by  the  Government  should  be  marked  with 
the  name  of  the  manufacturer.  Resolutions  were  passed  op- 
posing legislative  action  In  behalf  of  so-called  "anti-trust"  and 
","nti-injunctlon"  measures,  and  requesting  legislation  sanc- 
tioning the  combination  of  manufacturers  and  merchants, 
where  such  cooperation  proves  beneficial  to  the  industries  and 
trades,  and  is  not  harmful  to  the  public. 

A  number  of  addresses  were  made,  among  which  may  be 
mentioned  one  by  Mr.  F.  A.  Hall,  of  the  Yale  &  Towne  Mfg. 
Co.,  New  Yorif,  who  spoke  on  the  subject  of  "Resale  Prices." 
In  connection  with  this,  it  may  be  mentioned  that  tlie  asso- 
ciations reaffirmed  their  endorsement  of  the  minimum  resale 
price  system.  The  dealers'  organizations  pledged  themselves 
to  assist  the  manufacturers  in  the  rigid  enforcement  of  this 
system  wherever  adopted.  Other  addresses  of  interest  were: 
"Salesmanship,"  by  Mr.  W.  E.  Gerow,  of  the  Atlantic  Supply 
Co.,  Jacksonville,  Fla.,  and  "Commercial  Fraternity,"  by  Mr. 
C.  A.  Moore,  president  Manning,  Maxwell  &  Moore,  New  York 
City.  Mr.  D.  K.  Swartwout,  of  the  Ohio  Blower  Co.,  Cleve- 
land. Ohio,  gave  a  "Plain  Talk  to  Jobbers,"  and  Mr.  W.  M. 
Pattison,  of  the  W.  M.  Pattison  Supply  Co.,  Cleveland,  Ohio, 
spoke  on  the  "Advantages  of  Cooperation  in  Machinery  and 
Supply  Business."  Finally,  Mr.  Robert  Wuest,  commissioner 
of  the  National  Metal  Trades  Association,  Cincinnati,  Ohio, 
spoke  on  the  "Benefits  Derived  from  Trade  Organization," 
and  Secretary  Wm.  H.  Taft,  who  was  invited  to  address  the 
joint  convention,  delivered  an  address  on  "The  Value  of  Trade 
Organization."  The  committee  in  charge  of  the  convention 
had  arranged  for  several  entertainments,  Including  a  smoker 
and  vaudeville  performance,  at  the  Jefferson  Auditorium,  and 
a  banquet. 

Mr.  J.  C.  Miller,  of  Huntington,  W.  Va.,  was  elected  presi- 
dent of  the  Southern  Supply  and  Machinery  Dealers'  Associa- 
tion, and  Mr.  Alvin  M.  Smith,  of  Richmond,  Va.,  secretary  and 
treasurer.  Mr.  George  Puchta,  of  Cincinnati,  Ohio,  was  elected 
president  of  the  National  Supply  and  Machinery  Dealers'  As- 
sociation, and  Mr.  A.  T.  Anderson,  of  Cleveland,  Ohio,  secre- 
tary and  treasurer.  Mr.  Chas.  F.  Aaron,  of  New  York  City, 
was  elected  president  of  the  American  Supply  and  Machinery 
Manufacturers'  Association. 


OPENING-  OP  THE  MACHINERY  CLUB  OF 
NEW  YORK. 

The  Machinery  Club  of  New  York,  the  movement  for  the 
crganlzation  of  which  was  commenced  over  a  year  ago,  opened 
its  quarters  on  the  21st  and  22d  floors  of  the  Fulton  Terminal 
Building,  corner  of  Fulton  and  Church  streets,  on  May  21. 
The  purpose  of  the  club  is  to  bring  into  closer  contact  the  great 
number  of  men  who  are  engaged  In  the  machinery  business 
in  New  York  City,  and  those  otherwise  interested  in  the  ma- 
chine industry.  The  club  is  also  intended  to  be  the  headquar- 
ters for  out-of-town  members,  and  while  it  will  be  primarily 
a  lunching  club,  it  is  expected  that  the  convenient  location 
and  the  excellent  and  pleasant  quarters  will  make  it  a  gen- 
eral meeting  place  for  the  machinery  trade  in  New  York,  and 
a  home-like  stopping  place  for  those  residing  elsewhere,  whose 
business  takes  them  to  New  York  at  Intervals. 

The  main  feature  of  the  opening  was  an  address  by  Mr. 
George  A.  Post,  president  of  the  Standard  Coupler  Co.,  who, 
in  some  well-chosen  remarks,  explained  the  purpose  of  the 
club  and  the  intentions  of  its  organizei'S.  A  luncheon  was 
also  served.  The  number  of  people  present  at  this  occasion, 
and  I  he  general  apiireclatlon  expressed  of  I  he  efforts  of  those 


who   liiivo   liccn   most   active   In   the  organization   of   tlie  club, 
seemed  to  indicate  tlio  complete  success  of  the  undertaking. 

Tiie  movement  for  the  organization  of  the  Machinery  Club 
was  begun  on  April  4,  1907,  when  Mr.  F.  H.  StlUman,  presi- 
dent of  the  Watson-Stijlman  Co.,  called  a  meeting  of  tht' 
trade  at  the  rooms  of  the  Board  of  Trade  and  Transportation. 
At  this  meeting  more  than  two  hundred  men  engaged  in  th-,- 
nuichinery  and  metal  trades  and  allied  industries  were  pres- 
ent, and  a  committee  was  ai)i)ointed  to  form  an  organization. 
The  efforts  of  the  organizers  have  been  well  rewarded,  1,10!) 
members  having  been  enrolled  before  the  opening  of  the  new 
quarters,  and  there  are  now  more  than  .^jOO  resident  mrmbers. 


Fig.  1.    Main  Dining  Room,  50  x  150  feet. 

The  club  occupies  the  entire  21st  and  22d  floors  of  the  Ful- 
ton Building.  The  main  dining  room  is  located  on  the  21st 
floor  and  its  dimensions  are  50  x  150  feet.  Besides  this,  there 
is,  on  the  same  floor,  a  large  furnished  lobby,  a  grill  room, 
38  X  54  feet,  and  a  reception  room,  26  x  63  feet.  A  unique  fea- 
ture of  the  grill  room,  and  one  which  undoubtedly  will  be  ap- 
preciated by  out-of-town  members,  is  a  large  round  table  placed 
in  a  conspicuous  place,  which  is  called  the  club's  "open  table." 
The  out-of-town  members,  and  others  who  have  but  a  limited 
acquaintance  in  New  York,  will  there  find  members  who  will 
join  in  conversation  with  them,  as  it  is  an  established  rule 
that  diners  at  this  table  may  engage  each  other  in  conversa- 
tion without  the  formality  of  an  introduction. 


Fig.  2.     Reception  and  Reading  Boom. 

On  the  22d  floor  are  located  an  unusually  attractive  smok- 
ing room,  an  equally  attractive  ladies'  dining  room,  and 
several  private  dining  rooms.  The  22d  floor  is  the  top  floor  of 
the  building,  and  a  spacious  roof-garden  will  be  one  of  the 
prominent  features  of  the  club  arrangements.  Much  credit 
is  due  to  the  house  committee,  to  which  has  fallen  the  task 
of  furnishing  the  club  rooms,  and  supervising  and  arranging 
for  the  purchase  of  furniture,  etc.  The  foremost  idea  of  this 
committee  seems  to  have  been  to  furnish  the  place  In  a  man- 
ner so  that  it  would  be  comfortable,  at  the  same  time  avoid- 
ing MuiU'cessary   luxury  or  mere  useless   oruaniciilalUiu.     The 
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club  rooms  have  the  general  appearance  ot  being  in  harmony 
with  the  business  for  which  they  will  become  a  common 
gathering  place. 

A  feature  that  makes  the  location  unusually  attractive, 
aside  from  its  very  central  position  in  the  machinery  district, 
is  the  unequaled  transportation  facilities  for  reaching  the 
uptown  hotel  district  of  New  York  and  the  outlying  manu- 
facturing districts  of  Newark,  Jersey  City,  and  Brooklyn.  The 
Hudson  &  Manhattan  R.  R.  connecting  with  the  Subway  and 
joining  New  York  with  New  Jersey  by  a  great  tunnel  system, 
will    have   its   principal    station    in    the    sub-basement   of   the 
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twin  Fulton  and  Cortlandt  Terminal  structures.  The  Cort- 
landt  Terminal  Building  is  also  the  home  of  a  large  club,  the 
rooms  of  the  Railroad  Club  being  on  the  21st  and  22d  floors. 
The  oflJcers  of  the  Machinery  Club  are  F.  H.  Stillman,  presi- 
dent; R.  C.  McKinney,  vice-president;  Walter  L.  Pierce,  treas- 
urer; W.  Seton  Henry,  acting  secretary. 


SPRING  MEETING  OP  THE  NATIONAL  MACHINE 
TOOL  BUILDERS'  ASSOCIATION. 

The  spring  meeting  of  the  National  Machine  Tool  Builders' 
Association  was  held  at  the  Hotel  Chalfonte.  Atlantic  City, 
N.  J.,  May  19-20,  and  was  conducted  by  President  Fred  L. 
Eberhardt    of    Gould     &    Eberhardt,    and     Secretary     P.    E. 


Group  of  Machine  Tool  Builders  and  Guests  at  Atlantic  City,  Maj-  19,  1908. 

Montanus  ot  the  Springfield  Machine  Tool  Co.  Forty-nine  of 
the  ninety-one  concerns  having  membership  in  the  association 
were  registered.  Five  new  members  were  enrolled,  these 
being  the  T.  C.  Dill  Machine  Co.,  Philadelphia,  Pa.;  Edwin 
Harrington  Son  &  Co.,  Inc.,  Philadelphia,  Pa.;  Ingersoll 
Milling  Machine  Co..  Rockford,  111.;  International  Machine 
Tool  Co..  Indianapolis,  Ind.;  and  the  Sibley  Machine  Tool  Co., 
South  Bend.  Ind. 


The  more  important  matters  discussed,  of  general  interest, 
were  uniform  cost  accounting,  machine  tool  prices,  cancelation 
of  orders,  uniform  sale  contracts,  apprenticeship  and  readjust- 
ment of  railway  rates.  The  report  of  the  committee  on  uni- 
form cost  accounting,  presented  by  Mr.  C.  Wood  Walter  of  the 
Cincinnati  Milling  Machine  Co.  in  the  absence  of  Mr.  F.  A. 
Geier,  the  chairman,  was  accompanied  by  a  pamphlet  prepared 
for  the  association  by  the  Miller  &  Franklin  Co.,  Boston, 
Mass.,  which  explains  the  system  in  detail. 

It  was  unanimously  agreed  that  there  was  no  good  reason 
for  changing  the  present  prices  of  machine  tools.  The  cost 
of  materials  has  undergone  little  or  no  reduction,  pig  iron 
being  almost  the  only  exception,  and  wages  are  practically 
unchanged.  With  the  resumption  of  business,  machine  tools 
will  actually  cost  more  than  before  the  panic  because  of  the 
inefficiency  of  new  help  that  must  be  taken  on  and  trained  to 
replace  the  men  laid  off.  The  association  placed  itself  on 
record  in  favor  of  arbitration  among  its  members,  it  being 
recommended  that  the  parties  in  dispute  each  choose  a  repre- 
sentative and  these  choose  a  third  to  act  as  a  board  of  three 
to  settle  the  matter.  It  was  the  sense  of  the  association  that 
differences  in  patent  matters  could  be  adjusted  in  this  way 
very  much  more  satisfactorily  and  cheaply  than  by  recourse 
to  the  courts. 

The  cancelation  of  orders  by  buyers  of  machine  tools  is  a 
particularly  sore  subject  just  now,  and  much  warmth  ot  feel- 
ing was  displayed  in  this  discussion.  The  injustice  of  the  • 
present  custom  which  permits  an  intending  purchaser  to  can- 
cel any  or  all  orders  for  machine  tools  at  will  was  pointed 
out,  and  resolutions  were  adopted  to  discourage  the  practice. 
Other  lines  of  manufacture  do  not  countenance  cancelation  of 
orders,  the  purchaser  being  unable  to  break  contracts  without 
the  consent  of  the  manufacturer  or  without  forfeiting  a  cer- 
tain part  of  the  purchase  money  deposited  when  the  contract 
was  made.  In  the  report  by  Mr.  C.  A.  Johnson  of  the  Gisholt 
Machine  Co.,  a  uniform  contract  was  recommended  that  should 
cover  cancelation  and  provide  that  title  to  all  machinery  sold 
should  not  pass  to  the  purchaser  until  the  full  purchase  money 
had  been  paid.  The  defective  business  practice  of  jobbing 
foundries  which  supply  machine  tool  castings  was  caustically 
referred  to  by  Mr.  C.  H.  Norton  of  the  Norton  Grinding  Co.  in 
a  minority  report,  and  American  practice  was  compared  with 
European  practice,  much  to  the  advantage  of  the  latter. 

Mr.  J.  H.  Cone,  ot  the  National  Metal  Trades  Association, 
of  Cincinnati,  addressed  the  meeting  just  before  adjournment 
on  cooperative  engineerjng  education,  and  noted  the  remark- 
ably good  results  that  have  come  from  the  innovation  in  the 
Cincinnati  University.  Not  only  have  the  students  who  took 
the  cooperative  engineering  course  been  able  to  keep  abreast 
of  their  classes,  although  in  school  but  half  time,  but  their 
examinations  were  higher  in  average  rating  than  those  taking 
the  full  time  course.  More  remarkable  has  been  the  effect  on 
the  system  of  teaching.  The  practical  knowledge  obtained 
by  the  bo.vs  alternately  working  one  week  in  the  Cincinnati 
shops  and  one  week  in  the  university  shows  the  weaknesses 
of  much  mechanical  engineering  instruction.  It  is  believed 
that  this  system  of  mechanical  education  will  spread,  as  its 
practical  benefits  become  known. 

*     *     * 

PERSONAL. 

John  E.  Willard  has  been  made  manager  of  the  Union  Gas 
Engine  Co..  San  Francisco.  Cal. 

Norman  G.  Meade,  electrical  expert  and  occasional  contribu- 
tor to  Maciiixert,  is  now  with  the  New  York  Edison  Co.  In 
charge  of  the  editorial  work  on  the  Edison  Bulletin. 

G.  O.  Gridley,  manager  of  the  Windsor  Machine  Co.,  Windsor, 
Vermont,  will  sail  for  England  the  first  week  in  June.  Mr. 
Gridley  expects  to  be  gone  about  six  weeks. 

Herbert  C.  Petty  has  been  elected  a  director  of  the  Crocker- 
Wheeler  Co.  Mr.  Petty  entered  the  service  of  the  company  in 
1903,  and  advanced  rapidly  to  the  position  of  contract  manager. 

Edward  B.  Busby,  formerly  with  the  Midvale  Steel  Co.,  is 
now  employed  in  the  selling  department  of  the  Electric  Weld- 
ing Products  Co.,  Cleveland,  Ohio,  formerly  the  Cleveland 
Cap  Screw  Co. 
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J.  K.  Men-ill,  I'oi-eiimii  iiatteniniakt'i-  of  tlio  Walcrbuiy  Mfg. 
Co.,  Waterbury,  Conn.,  has  left  that  concern  to  take  charge 
of  the  pattern  shop  of  the  Bridgeport  Foundry  and  Machine 
Co.,  Bridgeport,  Conn. 

Russell  A.  Stinson.  vloe -prosidt  nt  of  tlie  Ciuiadian  Crocker- 
Wheeler  Co.,  Ltd  ,  Montreal,  recently  organized,  has  been  Iden- 
tified with  the  manufacture,  construction  and  sales  end  of  the 
electrical  trade  In  Canada  for  the  past  fifteen  years. 

T.  W.  Meachem,  president  of  the  New  Process  Raw  Hide 
Co.,  has  been  elected  president  of  the  Chamber  of  Commerce 
of  Syracuse,  N.  Y.,  which  is  a  merited  recognition  of  business 
ability  from  a  commuuiiy  where  Mr.  Meachem  is  well  known. 

P.  E.  i-ovell,  president  of  the  Canadian  Crocker-Wheeler 
Co.,  Ltd.,  Montreal,  is  a  member  of  the  old-established  lum- 
bering firm  of  H.  Lovell  &  Sons,  Coaticoclve,  Quebec,  which 
has  extensive  interests  in  mills  and  timber  lands  throughout 
the  province  of  Quebec. 

F.  .Tohn  Bell,  secretary-treasurer  of  the  Canadian  Crocker- 
Wheeler  Co.,  Ltd.,  has  been  identified  with  the  electrical  trade 
in  Canada  for  the  past  fifteen  years,  and  is  well-known  in 
Montreal,  where  the  head  office  of  the  company  has  recently 
been  opened. 

Dr.  Schuyler  Skaats  Wheeler,  past  president  of  tlie  American 
Institute  of  Electrical  Engineers,  and  president  of  the  Society 
of  Engineers,  addressed  the  engineering  society  of  Columbia 
University,  May  4.  on  the  subject  of  engineering  honor.  Dr. 
Wheeler  mentioned  the  three  great  duties  of  the  engineer  in 
the  order  of  their  importance:  First,  the  engineer's  attitude  to 
his  client;  second,  to  the  public;  and  third,  to  his  engineering 
society.  He  strongly  condemned  the  publication  of  all  fake 
scientific  and  engineering  statements,  and  insisted  that  dis- 
coveries and  inventions  should  be  announced  not  in  the  daily 
papers,  but  through  technical  societies  or  through  the  technical 
press. 

The  many  friends  and  admirers  of  Prof.  William  Kent,  dean 
of  the  College  of  Applied  Science,  Syracuse,  N.  Y.,  and  com- 
piler of  Kent's  "Mechanical  Engineer's  Pocket  Book,"  are 
much  interested  in  the  controversy  raging  between  him  and 
Chancellor  James  R.  Day,  of  the  university,  over  the  former's 
action  in  regard  to  the  alleged  perilous  condition  of  certain 
of  the  university  buildings.  Following  the  terrible  school 
building  fire  in  Collinwood,  Ohio,  March  4,  in  which  165 
children  died.  Dean  Kent  called  attention  to  the  lack  of  fire 
escapes  and  fire  protective  construction  in  the  College  of  Ap- 
plied Science  building,  claiming  that  the  conditions  were  ex- 
tremely hazardous,  but  was  ridiculed  for  his  pains.  He  ap- 
plied to  the  public  authorities  of  Syracuse  for  an  investiga- 
tion, the  result  being  that  his  claims  were  sustained.  As  a 
result  of  going  over  the  chancellor's  head.  Dean  Kent's  resig- 
nation has  been  demanded.  This  he  has  refused  to  give  be- 
cause his  actions  were  dictated  by  motives  of  public  policy, 
being  what  any  citizen  had  a  right  to  do.  No  reflection  has 
been  cast  on  his  ability  as  an  educator  or  engineer,  the  de- 
mand for  resignation  being  made  because  of  disregarding  the 
opinion  of  the  chancellor  on  a  matter  of  safeguarding  human 

lives. 

*     *     * 

OBITUARY. 

Arthur  Koppel,  head  of  the  Arthur  Koppel  Co.,  New  York, 
died  suddenly  of  heart  disease  at  Baden-Baden,  Germany, 
May  13.  Mr.  Koppel  was  fifty-six  years  old.  He  leaves  a  wife, 
three  sons,  and  a  daughter. 


We  announce  with  deep  regret  tlie  sudden  death  of  our 
Paris  representative,  Mr.  Eloi  Delmouly,  who  was  asphyxi- 
ated t)y  the  gas  from  a  stove  set  up  for  heating  puriioses.  Mr. 
Delmouly  was  well  known  as  an  engineer  in  his  special  field. 
He  was  a  bachelor  with  no  relatives  in  Paris,  and  will  be 
buried  at  his  native  place,  Agen,  in  the  southern  part  of 
Prance. 


William  Dana  Ewart. 

educated  in  the  New  York  University  and  became  a  civil  en- 
gineer. He  made  a  number  of  inventions,  the  best  known  of 
which  is  the  Stevens  cut-off,  first  applied  to  the  steamboat 
Albany  in  1840.  His  uncle,  Edwin  A.  Stevens,  was  the  founder 
of  Stevens  Institute. 


Francis  B.  Stevens  died  at  his  home  at  Castle  Point,  Hobo- 
ken,  N.  .1.,  May  23,  at  the  age  of  nearly  ninety-four  years.  Mr. 
Stevens  was  born  at  Trenton,  N.  J.,  October  16,  1814.     He  was 


WILLIAM  DANA  E'WART. 
The  death  at  Rome,  Italy,  on  Sunday,  May  3,  of  William 
Dana  Ewart,  will  be  noted  with  more  than  ordinary  regret 
by  those  whom  his  genial  disposition  had  made  his  friends 
and  by  the  many  others  to  whom  his  most  prominent  inven- 
tion has  made  his  name  familiar.  Mr.  Ewart  was  born  in 
Ohio  about  fifty-six  years  ago,  and  at  a  comparatively  early 
age  gave  evidence  of  an  inventive  mind  and  rare  mechanical 
ability.  He  was  the  inventor  of  the  malleable-iron  detachable 
drive  chain,  first  known  under  his  name  and  in  later  years 
as  link-belt,  which  has  formed  an  important  part  of  agricul- 
tural and  other  interchangeable  machinery,  and  has,  to  pos- 
sibly a  greater  extent  than  any  other  single  invention,  helped 
the  wonderful  progress  in  the  development  of  elevating  and 
conveying  machinery  during  the  past  thirty  years.  This 
drive  chain  has  been  continuously  manufactured  by  the 
Ewart  Manufacturing  Company  and  exploited  by  the  Link- 
Belt  Machinery  and  Link-Belt  Engineering  Companies  till,  in 
1906,  all  three  companies  were  consolidated  into  the  Link-Belt 
Company,  a  corporation  in  which  he  was  largely  interested, 
and  whose  fortunes  are  still  largely  directed  by  his  former 
associates.  Mr.  Ewart,  whose  abilities  brought  their  proper 
reward,  was  not  only  an  inventor,  but  a  man  of  executive 
capacity,  possessing  a  rare  gift  for  harmonizing  differences 
and  securing  cooperation.  His  health  becoming  impaired, 
he  retired  in  his  early  prime  from  the  activities  of  business 
and  sought  renewal  of  physical  strength  under  more  favorable 
climatic  conditions  abroad. 

•    •    * 

From  time  to  time  we  have  mentioned  in  these  columns 
some  experiments  that  have  been  carried  on  in  Europe  to  per- 
fect the  process  for  the  production  of  alcohol  from  peat,  initi- 
ated nearly  forty  years  ago.  It  is  now  stated  that  important 
progress  has  been  made  in  the  last  two  years  by  a  Frenchman, 
Raynaud,  and  that  the  results  obtained  are  so  encouraging 
that  a  plant  for  manufacturing  alcohol  from  peat  on  a 
commercial  scale  will  be  erected  in  northern  Germany.  Accord- 
ing to  statements  made  by  Professor  Ramsay,  one  ton  of  dry 
i:eat  will  furnish  42%  gallons  of  pure  spirits,  giving  as  a 
by-product  about  66  per  cent  of  sulphate  of  ammonia.  Owing 
to  the  fact  that  the  only  obstacle  to  the  more  extended  use 
of  alcohol  at  the  present  time  Is  Its  price,  this  process,  if 
successful,  will  tend  to  solve  an  Important  power  problem  of 
the  future,  it  being  asserted  that  the  manufacturing  cost  of 
one  gallon  of  97  per  cent  alcohol  will  be  only  about  ten  cents. 
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A  WARNING  TO   MACHINERY   DEALERS  AND 
MANUFACTURERS. 

Iron  and  steel  companies,  machine  manufacturers,  hardware 
dealers,  etc.,  are  cautioned  against  transacting  business  with 
a  party  who  is  at  the  present  time  floating  worthless  checks. 
His  methods  of  operating  are  first  to  write  to  a  certain  con- 
cern for  a  catalogue,  etc.,  from  an  address  in  almost  any  part 
of  the  country.  Later  he  calls  upon  such  firm  with  said  cata- 
logue and  certain  articles  marked,  asking  to  see  these  goods 
and  places  an  order  for  same,  giving  a  fictitious  address.  He 
then  asks  if  a  deposit  is  desired  on  the  transaction  and  fills 
out  a  blank  check  in  sums  ranging  from  $200  to  .$1,500.  Some- 
times he  gives  a  large  check  in  part  payment  and  asks  for 
a  certain  amount,  probably  one-third  or  less,  to  be  given  him 
in  cash  for  necessary  expenses  as  he  has  no  one  in  the  vicin- 
ity who  can  Identify  him  in  order  to  have  a  check  cashed. 

He  may  use  almost  any  name,  but  is  known  to  have  oper- 
ated under  names  of:  K.  S.  Miller,  H.  B.  Miller,  P.  P.  Bil- 
liard. He  is  described  as  being  an  American,  28  years  of  age, 
5  feet  7  inches  tall,  160  pounds  in  weight,  good  build,  dark 
hair,  smooth  shaven  and  has  a  large  burn  scar  on  the  left  side 
of  his  face.  Any  information  relative  to  the  operations  of 
this  party  that  will  be  referred  to  the  American  Bankers'  As- 
sociation or  their  agents,  Pinkerton's  National  Detective 
Agency,  New  York,  will  receive  prompt  attention. 

*  *     * 

THE  TWO-JAWED  LATHE  CHUCK  PATENTED. 
An  article  was  published  in  the  May  issue  by  Mr.  Ethan 
Viall  describing  a  two-jawed  lathe  chuck  used  by  the  H.  Muel- 
ler Mfg.  Co.,  Decatur,  111.,  with  the  statement  that  the  chuck 
was  patented  in  1SS9  and,  therefore,  that  the  patent  had 
expired.  We  are  informed  by  the  patentee,  Mr.  Edward  Mar- 
cille,  Peoria,  III.,  that  this  statement  is  an  error,  the  chuck 
having  been  patented  January  3,  1899,  instead  of  in  1889. 
Consequently  our  readers  will  know  that  this  interesting  and 
valuable  chuck  construction  is  not  open  to  the  public. 

*  *     * 

Beginning  with  the  issue  of  June  5,  the  Railroad  Oazette 
of  New  York  and  the  Railuay  Age  of  Chicago,  will  be  issued 
as  a  single  combined  weekly  periodical,  under  the  name  of  the 
Railroad  Age  Gazette,  with  the  publication  ofBce  in  New  York. 
Both  papers  have  been  long  established,  the  Railroad  Gazette 
for  more  than  fifty-two  years,  and  the  Railway  Age  for  thirty- 
two  years.  The  changed  conditions  in  railway  business  have 
made  the  advertising  support  inadequate  for  two  expensively 
conducted  journals  in  the  field. 

*  *     * 

NEW  BOOKS  AND  PAMPHLETS. 

Handbook   of   Mathem.\tics   for   Engineers.     Bv    L.   .\.    Waterbur.v. 

91    pages.    2a'x5ii    inches.      Publishecl    bv    .fohn    Wiley    &    Son's, 

>ew  Yorlj.  Pi-ice  $1.00. 
Tliis  little  worlv  is  intended  to  be  a  vest-pocl;et  liandboolj  of  matlio- 
raatics  for  engineers.  It  treats  of  algebra,  trisnnometrv,  anolvtical 
geometr.v,  differential  calculus,  integral  calculus,  thenretical  mechanics, 
mechanics  of  materials.  .4  thumb  index  is  provided  for  convenient 
reference  and  a  special  index  makes  the  worlr  very  convenient  for 
reference. 

Strength  or  Chain  Links.     By  G.  .\.  Goodenough  and  L.  E.   Moore. 
1 3   pages,   6  X  t>   inches,   illustrated.      Published    bv    the   Univereitv 
of  Illinois.  Urbana,  111. 
This  bulletin,    Xo.   ],S,   records   results  of  a   series  of  tests  to   deter- 
mine the  strength  of  chain  links,  and  to  verifv  the  laws  and  formulas 
tor  the  strength   of  chains.      The  apnendix  gives   at  length  the  theory 
of   stresses    in    curved    bars,    analysis    of   the    open    link,    derivation    of 
theoretical  formulas  for  the  change  of  length   in   the  axis  of  the  link, 
and   analysis   of   stud    link.      The   pamphlet    is    one    of  much    practical 
value  to  designers  and  engmeers  having  use  for  chains  in  machinery 
or  for  handling  materials. 

.ICTOGENors    Wei  DING    OF    Metai.s.      By    L.    L.    Bemier.      45    pages. 

4%  X  6V,     inches.      Published     by    the    Boilermalcer,     17    Battery 

Place,  New  York  City.  Price  $1.00. 
This  pamphlet  is  a  description  of  the  application  of  autogenous 
n-elfling  to  the  manufacture  of  tanks  and  other  receptacles  made  of 
plate  metal.  The  autogenous  process  is  essentially  a  welding  process, 
the  heat  of  the  oxy-acetylene  flame  being  so  great  that  the  metal  at 
the  joint  is  fused  and  .loined  together  into  a  perfect  weld.  The 
flame  may  be  made  oxidizing  or  non-oxidizing  to  suit  the  requirements 
ot  the  case.  In  welding  it  is  of  course  made  non-oxidizing  and  when 
used  for  cutting  metals  apart  it  is  preferably  oxidizing.  The  import- 
ance of  the  process  for  tank  making  is  obvious. 
Thermodynamics  of  Technical  Gas  Reactions.     Bv  P.  Haber.     356 

pages,   6x9    inches.      Published   bv   Longmans,   Green   &   Co..   New 

\  ork.  Price  $.3.00.  net. 
This  book  is  made  up  of  seven  lectures  on  chemical  reaction  and 
Its  relation  to  reaction  energy ;  entropy  and  its  consequence  in  gas 
reactions  :  derivation  of  formula,  and  its  effect  on  reactions  of  solids  : 
examples  of  reactions  which  proceed  without  change  in  the  number 
of  molecules  ;  examples  of  reactions  involving  a  change  in  the  number 
,  '^*<''^<^U'<'S :  the  determmation  of  the  specific  heats  of  gases ;  and 
the  determination  of  gas  equilibria,  with  the  theoretical  and  technical 
discussion  of  related  questions.  The  work  is  technical  and  of  interest 
to  those  only  concerned  with  the  chemical  and  technical  problems  of 
thermodynamics. 


Tables  and  Other  Data  for  Engineers  and  Bisixnss  Men.     Com- 
piled   by    Chas.    E.    Ferris,    Profess n-    of    Mechanical    Engineering, 
University  of  Tennessee.      1(50  pases,  SUxoii    inches.     Published 
by  the  University  Press.  Knoxvilte,   Tenfi.     Pi^ice  50  cents. 
This  little  vest-pocket  manual  for  engineers  was  issued  iirimarilv  <o 
.advertise  the  University  of  Tennessee.     The  large  demand  for  it  shows- 
that   it   meets   a   common    want,   the   present   issue   being   of  the    tenth 
edition.       It    contains    metric    conversion    table,    tables    of    areas    .and 
circumferences    of    circles,    tables    of    squares,    cubes    and    reciprocals, 
weights  of  rivets  and   round  head   bolts :  weights  and  areas  of  square- 
and   round  bars ;   weights  of  sheet  or  wrought   iron,  steel,   copper  and 
brass ;    tables    of    sines,    tangents    and    secants,    hyperbolic    logarithms, 
and  many  other  tables  of  common  use  among  engineers. 

The  Steam  Turbine.     Bv  Robert  M.  Xeilson.     604  pages,  6x9  inches, 
.S.S7    illustrations.      Published    by    Longmans.    Green    &    Co.,    New 
\ork.   Price  $4.20,  net. 
The  first  edition   of   Mr.   Neilson's  work  was   issued  in    1902.      This- 
is   ot    the   second   edition,    in    which    the  descriptions   of   Parson* 
and    De    Laval    steam    turbines    have    been    considerably    enlarged,    as 
well   as   the   chapter  on    marine  propulsion.      .V.  new   chanter  has   been, 
added,    in   which    the   Parsons.    Stumpf,   Schulz,   Curtis   and    Seger   tur- 
bines  are  described.     The   book  treats  of  the   fundamental  nntes  and 
definitions    of   the    steam    turbine,    the   conversion    of   heat    energy    and 
steam    into    kinetic    energy,    tynes    of    steam    turbines,    losses    and    effi- 
ciency,   steam    turbines    of    five    classes,    low    pressure    steam    turbines, 
effects    of    steam    pressure,    superheat    and    vacuum    on    efficiency,    etc. 
A.n    apnendix    contains    a    list    of   British    patents    on    steam    turbines 
from  the   earliest   records   up   to  the   end  of   IfiO.'i.      The   work  will   he 
found   a  very   satisfactory  treatise  on    the    subiecC  and   can   b3   recom- 
mended to  those  interested  in   mechanical  construction  and  theoretical 
treatment. 

Betterment  Briefs.  By  H.  W.  Jacobs.  240  pages,  6x9  inches,  1.^52 
illustrations.  Published  by  the  author,  Topeka,  Kansas. 
The  work  is  a  collection  of  some  contributions  on  railroad  better- 
ment that  have  been  published  from  time  to  time,  and  are  now-  brought 
together  and  bound  in  book  form.  The  author  is  assistant  superin- 
tendent of  motive  power  of  the  .-i-tchison.  Topeka  &  Santa  Fe  Railway 
System.  Topeka.  Kansas,  and  has  had  an  unusual  opportunity  of 
studying  the  organization  and  efficiency  of  the  railway  machine  shop. 
It  illustrates  many  time-saving  devices  that  are  in  daily  use  and 
gives  particular  attention  to  the  use  of  high-speed  steel  on  the  lathe, 
planer,  milling  machine  and  other  machine  tools.  .\n  examnle  of 
motion  pictures  is  given  on  page  1.^8.  which  were  taken  for  the  in- 
struction .and  the  entertainment  of  the  men.  These  pictures  show 
examples  of  machine  work,  firing  locomotives,  etc.,  and  help  to  enlist 
their  interest  and  co-operation  in  the  promotion  of  more  efficient 
methods.  The  work  as  a  whole  is  one  that  can  he  most  highly  recom- 
mended to  railway  shop  master  mechanics,  superintendents  of  motive 
power  and  all  concerned  in  the  increase  of  the  efficiency  of  railway 
repair  shops. 

Machine  Design,  Construction  and  Drawing.  Bv  Henrv  .7.  Spooner. 
601  pages,  6x9  inches,  .\bout  1,500  figure  numbers  and  4  fold- 
ing plates.  Published  by  Longmans,  Green  &  Co.,  New  York. 
Price  $3.50. 
Sixty-five  pages  of  the  work  are  devoted  to  the  subject  of  drawing, 
being  on  drawing  instruments,  materials,  scales,  and  drawing  to 
scale:  how  to  draw  straight  lines  and  simple  figures:  circular  arcs 
and  lines,  and  how  to  commence  a  working  drawing.  Then  follow 
chapters  on  machine  details,  including  leather  collars,  shafting,  crank- 
shafts, cranks,  journals,  couplings,  clutches,  key  and  keyway,  riveteij 
joints,  bolts,  nuts,  screws,  pipe  and  pipe  connection,  cotters'  and  cof- 
fered joints,  bearings,  journals,  hangers,  roller  and  ball  bearings, 
toothed  .gearing,  friction  gearing,  wire  rope  gearing,  chains,  crane 
hooks,  steel  and  iron  cranks,  pistons  and  piston  rods  cross-heads, 
guides,'  connecting-rods,  engine  eccentrics,  machine  handles,  materials 
used  in  construction  of  machines,  strength  of  beams,  hints  on  desi.gn- 
ing  machines  and  machine  parts,  springs,  miscellaneous.  The  work 
is  voluminous,  and  certainly  covers  a  large  amoimt  of  engineering 
matter.  It  should  be  of  general  value  to  students,  draftsmen,  engi- 
neers and  others  concerned   in   machine  construction  and  detail. 

Brennan's   Hand   Book.     A  compendium   of  useful    legal   information 
for   business   men.      By   B.    .\.   Biennan,    contract    manager   nf   the 
Westinghouse  Machine  Co.     571  pages,  4xCi..    inches.     Published 
by    The   Electric  Journal,   422    Sixth   Ave.,    Pittsburg,    Pa.      Price- 
$6-00. 
This   book  was  compiled  to  meet  the  wants  of  the  author,  who  is 
the  contract  manager  of  the  Westinghouse  Machine  Co.,   and  contains' 
a  synopsis   of  the   statutes  bearing   on   the   collection    laws  of   the  dif- 
ferent   states    and    useful     legal    forms.      The    work    bv    sections    is: 
I.   Contracts    in     general;     II.   Sale    Contracts:     III.   Property.    Deeds, 
Mortgages.    Liens.    Interest;    IV.  Acknowledgments.    Power    'of    Attor- 
ney,  Licenses.  Guarantees,   etc:  V.   Notes.  Checks,   Interest:  VI.  Nego- 
tiable   Instruments;    VII.   S.\-nopsis    of    Statutes    on    Conditional    Sales, 
Chattel    Mortgages.    Bills.    Notes.    Forms    of    .Acknowledgments;    VITI. 
Collection  Laws   Tabulated  :   IX.   Le.cal  Forms.     It  is  obvious  that  this 
publication    of    legal    lore,    presented    in    everyday    language,    is    of   the 
greatest   value    to   manufacturers,    shop    manager's,    merchnnts.    dealers, 
and  others  doing  business  in  various  states.     The  book  is  well  printed 
and  bound  in   flexible  leather,  with   gilt-edged  pages,  being  suitable  for 
the  librar.v,  desk  or  traveling  purposes. 

Power  and  Power  Transmission.  By  E.  W.  Kerr.  366  pages,  6x9 
inches.  263  illustrations.  Published  by  .lohn  Wiley  &  .Sons,  New 
York.  Price  $2.00. 
This  book  is  made  up  largely  of  the  subject  matter  of  lectures 
delivered  b.v  the  author,  who  is  professor  of  mechanical  engineering, 
Louisiana  State  I'niyersity.  The  present  issue  is  of  the  second  edi- 
tion, in  which  the  chapters  on  steam  turbines  and  valve  diagrams 
have  been  rearranged  and  added  to.  .A.  valuable  feature  is  practical 
problems;  175  problems  and  10  pages  more  of  matter  have  been 
added.  The  work  defines  the  terms  used  in  machinery  and  mechanics, 
and  treats  of  shafting,  bearings,  frictional  lubrication  of  bearings, 
friction  wheels,  pulley.s.  bevel  gearing,  screws,  cams,  the  lathe,  pipe 
fittings,  heat,  steam,  simple  steam  engines,  automatic  cut-off  engines, 
indicators,  compound  engines,  valves,  valve  gearing,  valve  diagrams, 
rotary  engines,  steam  turbines,  pumping  machinery,  gas  engines,  com- 
pressed air  and  hot  air  engines.  The  book  has  one  fault  common  to 
many  otherwise  excellent  -American  technical  books,  and  that  is  the 
liberal  use  of  manufacturers'  electrotypes  of  a  style  and  size  totally 
unsuitable  to  the  general  character  of  the  work.  The  book  is  well 
suited  to  the  needs  of  students  in  mechanical  and  engineering  courses. 
Elevator  Service.  By  Reginald  Pelham  Bolton.  69  pages,  7i.i  xlOVt 
inches.  Published  by  the  author.  527  Fifth  .Ave.,  New  York. 
Price  $5.00. 
This  work  treats  of  the  conditions  and  proportions  of  elevators, 
and  gives  diagrams,  formulas  and  tables  for  passenger  travel,  relation 
of  the  elevators  to  the  building,  and  proportions  and  loads  of  cars. 
Its  contents  by  chapters  are:  I.  I'roblem  of  Vertical  Transporta- 
tion: II.  Conditions;  III.  Passengers  and  Operators;  IV.  Rating  the 
Work  ot  the  Elevator :  V.  Computing  the  .Average  Work :  VI.  Shape 
and  Size  of  the  Car;  VII.  Load  and  Speed  Conditions;  VIII.  Build- 
ing Its  Prearranged  Surface;  IX.  Examples  of  the  Use  of  Large 
Chart  Giving  the  Relation  of  Elevators  to  -Area  of  Floors:  X.  Defi- 
nitions of  Some  Terms  Used  in  Connection  with  the  Elevators.  The 
problem  of  vertical  transportation  has  become  one  of  the  most  serious 
that  the  constructing  engineer  has  to  deal  with   in   the  modem  office 


MACHINERY. 


July,  1908. 


CAM  APPLICATIONS.* 


MECHANISMS  EMPLOYED  IN  CONNECTION  WITH  CAMS. 
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lAMS  and  their  at- 
tendant levers,  con- 
sidered merely  as 
simple  machine  elements, 
are  without  doubt  the 
most  versatile  of  mech- 
anisms; and,  when  sub- 
jected to  the  designer's 
consideration,  may  be  de- 
veloped along  such  diverse 
lines,  and  made  to  ex- 
hibit such  limitless  possi- 
bilities, as  are  shared  in 
no  comparable  degree  by 
any  other  elementary  me- 
chanical principles  at  his 
command.  Even  with  all 
their  inherent  adaptabili- 
ties, however,  their  field 
may  be  greatly  extended  by  conjunctive  appliances  devised  to 
control  or  modify  their  motions  and  applications  in  various 
ways.  It  is  the  purpose  of  this  article  to  illustrate  several 
such  devices  designed  by  the  writer.  Some  of  these  per- 
formed their  functions  very  satisfactorily,  and  appear  as 
features  in  patented  machines,  while  others  never  reached 
the  stage  of  practical  application,  although  this  need  not  de- 
tract from  their  interest  as  theoretical  mechanical  movements. 
Cam  Combination  Movement  No.  1. 
Figs.  1,  2,  and  3  represent  the  solution  of  three  inter-depen- 
dent problems.  The  requirements  of  the  one  illustrated  by 
Fig.  1   were  that   two   bell  crank  levers,  working  oppositely. 
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Muchinery,N.  F. 
Pigr.  1.    Cam  Combination  Movement  No.  1. 

Should  transmit  to  other  machine  elements  a  variable  motion, 
differing  in  each  lever  (the  kind  of  motion,  length,  or  time 
not  being  pertinent  to  this  discussion).  Every  other  vibration 
of  eash  lever  must  be  through  a  certain  angle  a;  the  alternate 
vibrations  of  each  lever  must  have  the  angle  a  varied  through 
a  cycle  of  twelve  vibrations  from  a  maximum  to  a  minimum, 
and  vice  versa,  in  harmonic  ratio,  a  being  the  mean. 

Levers  A  and  B,  with  properly  shaped  cam  arms,  are  oper- 
ated by  the  rolls  on  arm  C,  which  alternately  engage  the  lever 

•  For  additloniil  Information  on  this  subject  see  "Laying  Out  Cams 
for  Rapid  Motions,"  Kebruary,  1908,  and  other  articles  there  re- 
ferred to. 

t  Address  :  S.'i   Fourth  St..  Norwich,  Conn. 

t  fjeor^e  W.  .\rm«tron(,'  was  bom  In  1S76  In  Norwich,  Conn.,  and 
was  educated  iil  llio  Norwich  Free  Acudora.v.  He  took  a  post-gradiinte 
course  in  science,  and  was  nssistant  Instructor  In  manual  training. 
He  studied  l)w  Inlernaticinai  Correspondence  School  Course  In  mechan- 
ical engineering,  ami  inis  Inid  ex|ierlence  as  machinist,  pati cm-maker, 
tool-maker  and  draflsman  In  various  sliops.  Ills  speclalt.v  Is  designing 
special  nuichlnery. 


cam  surfaces.  The  roll  D  gives  the  angle  a.  Roll  E  is  eccen- 
trically fastened  to  the  bushing  F,  which  is  rotated  in  its  seat 
by  the  star  wheel  G  one-twelfth  of  a  revolution  per  revolution 
of  arm  C,  thereby  carrying  the  roll  to  and  from  the  center  to 
vary  the  angle  of  vibration  according  to  the  imposed  conditions. 

Cam  Combination  Movement  No.  2. 

Another  mechanism,   acting  with  the  above,   presents   to  a 

certain    extent    somewhat    similar    conditions.      An    irregular 

vertical  line  Q,  Fig.  2,  is  desired  reproduced  by  the  upper  end 

of  a  lever  as  follows:     For  one  vibration  the  line  must  be  re- 
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E' 
Fig.  2.    Cam  Combination  Movement  No.  2. 

produced  exactly;  this  is  the  mean  vibration  of  a  cycle  of 
twelve,  in  each  of  which  the  line  is  reproduced  to  an  increased 
or  diminished  scale,  to  the  maximum  or  minimum,  or,  vice 
versa.  The  amplitude  of  variation  of  the  reproduced  line  per 
vibration  must  be  by  harmonic  ratio.  Further,  the  lever  must 
return  in  a  straight  line. 

Crank  A  and  connection  B  reciprocate  the  lever  C  and  the 
roll  D  which  is  kept  in  contact  with  G  by  spring  E.  The  lever 
C  is  fulcrumed  and  slides  in  the  oscillating  bearing  F,  which 
is  supported  by  tlie  slotted  cross-head  H.  This  is  operated  by 
roll  A',  fastened  off  center  on  a  twelve-tooth  ratchet  L,  sup- 
ported by  a  bridge-bearing  M,  over  the  cross-head  ways. 

In  action,  the  crank  throws  the  connection  B  out  of  line  with 
the  lever  C,  which  results  in  the  spring  E,  by  reason  of  the 
introduced  tension,  forcing  roll  D  to  follow  the  outline  of  G 
till  the  highest  point  is  reached,  whereupon  the  connection 
becomes  out  of  line  on  the  opposite  side,  and  constrains  the 
spring  to  hold  the  roll  against  the  straight  return  guide  iV. 
During  every  revolution,  the  pawl  P  turns  the  wheel  L  one 
tooth,  raising  and  lowering  H  and  F.  thereby  assuring  the 
proper  magnification  and  diminution  of  O. 

Cam  Combination  Movement  No.  3. 

Fig.  3  represents  the  third  problem.  A  horizontal  lever 
must    be    given    a    transverse    movement   along    a   bar.    upon 
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which  it  is  fulcrumed,  during  the  90-degree  dwell  of  its 
operating  cam;  the  speed  of  the  movement  must  decrease  by 
harmonic  ratio  as  it  approaches  the  middle  of  its  travel  from 
each  end,  and  increase  as  it  recedes;  while  the  lever  must  be 


thereafter  thrown  further  out  of  line,  decreasing  the  feed  until 
the  lever  reaches  the  middle  distance,  after  which  the  roll  H,, 
on  the  opposite  end,  comes  into  action  to  complete  the  movement 
in  an  increasing  ratio.     Another  set  of  star  wheels  and  rolls 


i 

c 

--i 

1 
A 

r^ 

^  H 

B 

.       ^ 

—f 


J/<i.A(ncr!(,.V.r. 


Pig-  3.     Cam  Combination  Movement  No, 


Machinery,X  Y. 
Pig.  4.     Cam  Combination 
Movement  No.  4. 


vibrated  through  smaller  angles  as  it  approaches  the  middle, 
and  greater  angles  as  it  recedes. 

Lever  A,  pivoted  upon  B,  is  vibrated  by  means  of  cam  C  and 
rocking  bar  D.  Bar  B  is  splined  to  accommodate  a  ratchet  E, 
with  which  one  of  the  pawls  F  engages.     At  each  end  of  the 
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Fig.  5.    Cam  Combination  Movement  No.  5. 

travel,  the  pawls  strike,  change  positions,  and  automatically 
reverse  the  feed.  The  ends  O  of  the  ratchet  are  reciprocated 
by  roll  ff,  which  is  mounted  eccentrically  upon  a  twelve-tooth 
star  wheel  K.     At  each  revolution,  as  the  star  wheel  comes 


on  the  other  end  of  the  shaft,  gives  positive  motion  and  re- 
turn to  the  ratchet  in  both  directions. 

Cam  Combination  Movement  No.  4. 

Fig.  4  shows  an  arrangement  where  two  revolutions  of  a 
cam  are  necessary  to  give  the  required  movement  to  the  lever. 
The  rise  and  the  dwell  require  one  revolution  each.  Two  cams 
A  and  B,  fastened  together,  can  slide  upon  the  shaft  a  distance 
equal  to  the  face  of  one,  by  reason  of  a  spline  and  a  key.  The 
motion  is  taken  off  by  roll  C,  which  is  shown  in  the  engraving 
resting  on  spiral  cam  A.  Cam  B  is  an  entire  circular  disk. 
The  shifting  lever  D  is  operated  on  the  "loadand-fire"  prin- 
ciple, E  being  a  spring  plunger.  In  the  cams,  and  pivoted  be- 
tween them,  above  the  key,  is  a  double-ended  cam  F  and  G, 
omitted  for  clearness  from  the  large  figure.  This  swings  until 
it  rests  against  the  sides  of  the  opening. 

In  operation,  the  cam  A  lifts  the  roll  to  its  highest  point, 
when  lever  D  slides  the  cam  along,  leaving  the  roll  C  upon 
cam  B  for  the  dwell  of  one  revolution,  when  the  cam  is  imme- 
diately shifted  in  the  opposite  direction  for  an  instantaneous 
drop.  With  the  lever  and  cams  as  shown.  F  engages  roll  H 
and  forces  it  to  the  left  until  E  acts  to  throw  the  lever  and  the 
cam  the  full  distance  over.  If  F  and  G  were  stationary,  they 
would  interfere  with  the  rolls  H  and  E,  and  be  inoperative,  but 
being  pivoted,  the  end  out  of  engagement  is  swung  forward 
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opposite  ihp  ratchet,  a  stationary  pin  turns  it  one  tooth,  throw- 
ing the  roll  out  from  center  and  moving  lever  A  along.  When 
the  lever  is  farthest  to  the  left,  the  roll  H  is  in  line  with  the 
ratchet  and  star  center,  and  between  them.  This  position 
gives   the   maximum   movement  to   the  ratchet.     The   roll   is 


to  clear  its  roll  before  the  other  end  throws  the  roll  on  this 
side  over. 

Cam  Combination  Movement  No.  5. 
Fig.  5  shows  a  method  whereby  a  shaft,  making  the  same 
number   of   revolutions   as   its   driver,   is   rotated   at   variable 
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speeds.  The  diivliiR  shaft  carries  the  cnstinp;  A  to  which  Is 
fulcrunicil  the  lever  ]i,  which  In  turn  has  a  roll  on  each  end. 
One  roll  engages  a  cam  C,  supported  upon  the  shaft,  but  not 
revolving  with  it.     The  other  roll  bears  upon  a  lug  on  the  side 
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Fig.  8.     Cam  Combination 
Movement  No.  8. 


Of  gear  D,  which  is  also  free  upon  the  shaft,  but  Is  constrained 
to  revolve  with  it  either  faster  or  slower,  according  to  the  rela- 
tive  positions  of  lever  B  and  cam  C. 
Cam  Combination  Movement  No.  6. 

A  problem  entailing  a  group  of  five  dis- 
similar cams  upon  one  shaft  presented  these 
requirements:  The  cams  must  operate  their 
respective  levers  successively  back  and  forth 
from  end  to  end  of  the  group;  that  is,  while 
any  one  operates  its  lever,  all  the  others 
must  remain  stationary  with  their  lever- 
rolls  on  a  90-degree  low  dwell.  It  requires 
eight  revolutions  of  the  shaft  to  complete 
one  cycle. 

The  design  adopted  to  carry  out  these 
provisions  is  shown  in  Fig.  6,  in  which  the 
hollow  shaft  D,  carried  in  bearings  E,  sup- 
ports the  cams  A.  B,  C,  etc.  A  roll  key  Q 
Is  caused  to  move  inside  of  the  shaft  from 
end  to  end.  The  roll  is  constrained  to  fol- 
low the  Inclines  H,  and  is  drawn  along  its 
sinuous  course  by  ratchets  K  and  K^,  and  a 
pawl  L,  it  being  obvious  that  G  will  key 
each  cam  in  succession  lo  the  shaft  as  it 
enters  its  respective  keyway  M.  Within  G 
a  double-ended  pawl  L  is  held  in  engagement 
with  either  ratchet  K  or  £",  by  balls  and 
springs.  The  ratchets  are  cut  oppositely 
and  are  reciprocated  by  roll  N  and  cam  O. 
Roll  screw  P  constrains  both  ratchets  to 
reciprocate  together,  and  a  similar  equip- 
ment on  the  opposite  end  makes  the  motion 
positive.  When  the  roil  has  keyed  the  last 
cam,  the  return  of  the  ratchet  causes  the 
pawl  to  rise  onto  a  higher  surface,  thereby 
throwing  it  into  mesh  with  the  other  ratch- 
et, and  effecting  the  reversal.  It  will  be  noticed  that,  In  the 
engraving,  the  part  of  the  longitudinal  section  to  the  right  is 


.s'  In  lever  T.  .Inst  as  roll  G  starts  to  drive  the  earn,  It  pushes 
out  It  and  raises  S  above  the  lug  [7,  freeing  the  cam  from  the 
lever. 

Cam  Combination  Movement  No.  7. 

A  lever  is  to  be  vibrated  twice  per  revolution  ot  a  shaft, 
which  shaft  Is  to  be  the  fulcrum  of  the  lever.  A  gear  A,  Fig. 
7,  upon  the  shaft  drives  the  pinion  B  and  cam  C  which  have  a 
bearing  In  the  end  of  lever  D.  The  cam  runs  over  a  stationary 
roll  E,  and  vibrates  the  lever  about  the  shaft  as  a  center. 

Cam  Combination  Movement  No.  8. 
Fig.  8  shows  how  a  shaft  may  be  rocked  by  a  cam  which  Is 
located  upon  itself.  The  cam  A,  fast  to  gear  B,  is  driven  from 
an  outside  source,  and  reciprocates  the  roll  C  and  the  radial 
slide  D.  A  chain  passes  over  a  sprocket  E  which  is  fast  on 
the  shaft.  One  end  of  the  chain  is  fastened  to  the  slide  D,  the 
other  Is  fastened  to  a  tension  spring  beneath  the  slide. 

Cam  Combination  Movement  No.  9. 
Referring  to  Fig.  9,  it  was  desired  that  lever  A  should  have 
an  angular  displacement  of  45  degrees,  but  it  was  found  that 
a  cam  to  accomplish  this  with  the  given  center  distances 
would  not  swing  inside  the  rods  B.  The  idler  lever  C  was  re- 
sorted to,  and,  as  first  designed,  was  connected  to  the  lower 
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Fig.    ro.     Cam  ComblniitlOM 
Movement  No.  lO. 


turned  around  'JO  degrees  In  relation  to  the  portion  at  the  left. 
This  was  done  to  show  more  clearly  the  construction. 

To   hold   the   cams   positively   while   they   wait   their  turn, 
knock-out  pin  R  is  resorted  to  In  connection  with  the  catch-pin 


Fig.  11.    Cam  Combination  Movement  No.  11. 

arm  of  A  by  a  link.  As  made,  however,  the  roll  D  on  C  ran 
between  the  cam  E  and  the  lever  roll  F.  allowing  a  much 
smaller  cam  and  giving  a  very  smooth  movement. 

Cam  Combination  Movement  No.  lo. 
How  one  cam  was  made  to  ojierate  two  machine  elements  Is 
shown  In  Fig.  10,  where  the  cam  was  designed  to  reciprocate 
the  roll  A  and  its  slide,  giving  it  a  90-degree  dwell  after  the 
rise  and  while  lever  B  was  vibrated.  By  properly  positioning 
the  fulcrum  and  proportioning  the  arms  of  lever  B,  the  neces- 
sary motion  for  it  was  taken  off  the  last  part  of  the  rise  of 
the  cam.  Roll  A  is  shown  at  the  beginning  of  dwell  and  the 
cam  Is  about  to  throw  lever  B. 

Cam  Combination  Movement  No.  11. 
A  cam  is  desired  to  vibrate  a  third-class  lever,  and  while  nt 
its  lowest  dwell  (100  degrees),  the  lever  must  be  given  a  lat- 
eral translation  ot  1/16  Inch.  The  total  travel  each  way  is 
(i  Inches,  and  the  feed  must  be  automatically  reversed  at  each 
end. 
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The  manner  of  accomplishing  this  is  delineated  in  Fig.  11, 
in  whicli  pinion  A  drives  idlers  B  and  C  and  cam  gear  D.  The 
pinion  is  keyed  on  the  shaft,  and  is  built  up  with  a  flange 
which  engages  a  groove  in  gear  B,  causing  it  to  follow  the 
gear.  Two  like  cams  E  are  driven  by  D,  and  bear  against 
flanged  roll  F.  The  lever  G  swings  about  its  fulcrum  H  which 
is  a  two-part  nut  upon  the  stationary  screw  K.  The  nut  is 
divided,  the  halves  being  united  by  sleeve  L.  The  flanges  M 
on  each  nut  are  provided  with  oppositely  cut  ratchets.  Rockers 
X  carry  the  pawls  being  actuated  by  the  connections  0.     In 

order  that  the  re- 
quired translation 
may  be  imparted  to 
the  lever  by  the 
four  pitch  nut,  the 
pawls  must  swing 
through  an  arc  of 
90  degrees.  The 
engraving  shows 
the  parts  in  posi- 
tion to  do  this. 

The  reversal  is 
accomplished  by  the 
projections  P  on 
the  pawls  and  two 
pair  of  spring 
plungers;  R  and 
/?!,  being  on  one 
side  of  the  frame, 
and  S  and  Si  being 
on  the  other  side. 
As  the  lever  trav- 
els  away   from   us. 

Fig.  12.    cam  combination  Movement  No.  12.  ^^^^    ^^^j^   approach 

R  and  R^.  At  the  last  1/16  feed,  R  recedes  to  let  its  pawl 
pass,  but  throws  it  into  the  ratchet  on  its  return.  Plunger 
B,  recedes  to  allow  the  pawl  to  pass  by,  but  immediately  lifts 
it  out  of  its  ratchet. 

Cam  Combination  Movement  No.  12. 
The  accompanying  Fig.  12  shows  how  a  circular  part  making 
thirty  revolutions  per  minute  clockwise,  in  a  horizontal  plane, 
was  vibrated  from  and  to  its  center  twice  per  second,  the  vi- 
brations being  applied  progressively  counter  clockwise  around 
its  center,  and  the  part  being  vibrated  vertically  sixty  times 
per  minute.    The  part  A  to  be  vibrated  is  revolved  by  shaft  B. 
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Fig.  13.    Cam  Combination  Movement  No.  13. 

and  centered  about  it  by  three  springs  C.  The  arm  D  revolves 
in  the  opposite  direction  to  A  and  the  gear  E  of  twenty  teeth, 
which  results  in  the  pinion  F  revolving  four  times  per  revolu- 
tion of  arm  and  part  A.  The  pinion  carries  a  cam  G  which  is 
made  of  rubber.  It  presses  against  the  slip  ring  H  and  vi- 
brates the  part  A.  The  ring  is  provided  to  prevent  any  drag 
by  reason  of  the  opposite  directions  of  rotation.  The  balls 
shown  at  K  serve  to  reciprocate  the  part  A  vertically  by  -rea- 
son of  the  annular  groove  having  two  barriers  against  which 
the  balls  stop,  and  part  E  having  two  cam  projections  which 
enter  the  groove  and  roll  up  over  the  balls. 

Cam  Combination  Movement  No.  13. 
The  cam  A  in  Fig.  13,  elevates  lever  B  during  three-quarters 
of  a  revolution.     The  latch  C  holds  it  up   during  90  degrees 


dwell.  This  latch  is  controlled  by  the  pawl  D,  cam  E,  and 
spring  F.  Cam  E  has  ratchet-like  notches  in  its  edge,  and  is 
made  in  one  piece  with  a  24-toolh  gear  G.  The  pair  is  rotated 
upon  the  hub  of  a  25-tooth  stationary  gear  H  by  the  planetary 
pinion  K,  once  every  twenty-four  revolutions  of  cam  A. 

It  is  desired  that  the  lever  B  should  have  90  degrees  dwell 
the  first  revolution;  thereafter  the  dwell  should  increase  360 
degrees  after  each  rise  to  the  fourth  period  (which  gives  1,530 
degrees  dwell),  when  the  dwell  should  decrease  till  it  is  90  de- 
grees again;  that  is,  during  the  fourth  period  the  rise  is 
three-quarters  of  a  revolution,  and  the  dwell  is  H  +  4  revolu- 
tions. 

This  requires  24  revolutions  per  cycle,  and  cam  E  should  be 
indexed  for  24  divisions,  but  only  cut  at  these  divisions:  1 — 
2—4—7—11—16—20—23.  When  pawl  D  drops  into  a  notch, 
latch  C  is  thrown  out,  giving  a  sudden  drop  to  lever  B. 

Cam  Combination  Movement  No.  14. 

Five  levers  equally  spaced  are  fulcrumed  upon  one  bar. 
Four  different  positive  motion  side  cams  operate  the  four  out- 
side levers.  The  fifth  or  middle  lever  is  to  have  the  resultant 
motion  of  the  others  at  all  times;  that  is,  the  forces  acting 
on  the  other  four  are  to  be  automatically  resolved,  and  their 
resultant  in  magnitude  and  direction  is  to  be  transmitted  posi- 
tively to  the  fifth  lever. 

As  it  is  not  necessary  to  show  the  cams  or  levers  to  illus- 
trate the  principles  involved,  a  horizontal  section,  merely,  of 
the  resolving  apparatus  will  be  shown.  The  four  levers  are 
suitably  connected  by  knuckle-joints,  one  to  each  of  the  racks 
L,  M.  N  and  O,  Fig.  14.  These  racks  are  free  to  slide  up  and 
down  independently,  and  are  arranged  in  two  pairs.  One  pair 
meshes  with  pinion  A^,  the  other  with  A..  As  the  arrangement 
is  symmetrical,  the  description  of  one  side  will  suffice.  Any 
movement  of  levers  L  and  M  will  be  transmitted  to  pinions  A, 
and  B,,  which  are  constrained  to  travel  together  by  reason  of 
a  stud  through  both.    A  stationary  rack  C^  and  a  sliding  rack 
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Fig.  14.    Cam  Combination  Movement  No.  14. 

Di  engage  pinion  B,.  Sliding  rack  D^  carries  a  pinion  E„  which 
in  turn  engages  stationary  rack  F,  and  sliding  rack  G,.  The 
last,  and  also  rack  G„  engage  pinion  H  upon  sliding  bar  K,  to 
which  is  attached  the  fifth  lever. 

To  illustrate  the  action,  we  will  assume  that  lever  L  lifts 
one  inch,  lever  M  drops  %  inch,  lever  N  is  stationary,  and  lever 
O  lifts  Vi  inch.  The  resultant  is  a  %-inch  rise.  We  know  that 
a  pinion  moved  along  a  stationary  rack  will  cause  a  movable 
rack  on  the  opposite  side  to  travel  with  twice  the  velocity  of 
the  pinion's  periphery.   This  fact  and  its  converse  is  here  applied. 

Lever  racks  L  and  M  acting  upon  pinion  A^  will  cause  it  to 

rise  %.  (1  —  %)^i4  inch.     This  travel  is  doubled  in  sliding 

rack  Di,  producing  a  movement  of  Vi  inch,  and  doubled  again 

in  sliding  rack  Gi,  throwing  the  latter  1  inch.    As  G,  has  teeth 

on  both  sides,  it,  in  turn,  moves  pinion  H,  and  the  fifth  lever 

slide  K,  %  inch.     Lever  racks  N  and  0  traced  out  as  above 

give  a  movement  of  %  inch  to  G.  and  %  inch  to  H  and  K. 

which  totals  %,•  inch  rise  for  the  fifth  lever.     When  all  cams 

drop  1  inch  together,  the  resultant  is  4  inches  drop  for  the 

middle  lever. 

*     *     * 

It  is  mentioned  in  the  Times  Engineering  Supplement  that 
a  new  steam  turbine  of  novel  design  has  been  brought  out  by 
Mr.  John  Ogg,  Aberdeen,  Scotland.  The  turbine  consists  of 
a  metal  wheel  or  disk  mounted  on  a  hollow  shaft  perforated 
by  holes  passing  from  the  center  to  the  inside  of  the  wheel, 
radially.  The  holes  are  tapered  fi-om  the  center  outward  and 
form  expanding  nozzles  for  the  steam,  which  is  supplied 
through  the  hollow  shaft.  The  steam,  on  issuing  from  the 
nozzles,  strikes  against  blades  fixed  to  the  rim  of  the  wheel 
at  a  suitable  angle.  Several  wheels  may  be  mounted  on  the 
same  shafts  and  the  blades  on  some  of  the  wheels  may  be  set 
for  the  forward  motion  and  others  for  reverse  motion. 
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GRAPHICAL  SOLUTION  OF  CROSS-ROLL 
CURVE  PROBLEM.* 

BIUNISV    C.  CARFENTKK  I 

In  tho  pioseiii  article  the  writer  offers  a  nulluxl  of  construct- 
ing the  cross-roll  curve.  This  metliod  will  be  found  fully  as 
accurate,  and  far  easier  to  handle,  than  the  more  complicated 
formulas  wliich  have  been  suggested  for  the  same  problem. 

After  laying  out  the  shaft  and  the  center  line  of  tlie  roll, 
as  in  Fig.  1,  the  first  step  is  to  determine  the  line  of  contact 
between  the  roll  and  shaft.    Taking  a  section  on  the  line  ij. 
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Graphical  SoluUon  of  the  Cross-roU  Curve. 

at  the  end  of  the  roll,  draw  the  ellipse  forming  the  section  of 
the  shaft  on  this  plane,  as  sliown  in  Fig.  2.  From  C,  the  cen- 
ter of  the  roll,  draw  a  circle  tangent  to  the  ellipse,  and  locate 
the  point  of  tangency  5',  as  closely  as  possible.  This  point 
is  the  point  of  contact  between  the  roll  and  the  shaft  on  the 
plane  ff.  Projecting  5'  to  Fig.  1  we  obtain  the  point  5".  The 
straight  line  from  5"  to  0  represents  the  average  direction 
of  the  line  of  contact.  Produce  5"  0  In  both  directions  till  it 
cuts  the  sides  of  the  shaft  at  y  and  y',  and  draw  the  ellipse 
which  represents  the  section  of  the  shaft  on  yy',  as  shown  in 
Fig.  3.  This  ellipse  should  be  constructed  as  accurately  as 
possible.     The  minor  axis,  of  course,  equals   the  diameter  of 

D 

the  shaft,  and  the  major  axis  equals  . 

cos  a 
At  a  distance  a  from  the  major  axis  of  the  ellipse,  equal  to 
the  vertical  distance  between  the  center  lines  of  the  roll  an'J 
shaft,  draw  AB  parallel  to  the  major  axis.  In  Fig.  1  divide 
05  into  a  number  of  equal  parts,  and  through  these  points 
draw  66,  cc,  etc.,  cutting  yy'  in  1",  2",  etc.  These  are  the 
points  of  contact  on  the  sections  66,  cc,  etc.,  assuming  the 
contact  line  to  be  straight.  Now  revolve  the  ellipse  yy'  into 
the  ])Iane  of  the  roll  axis.  Points  1".  2",  etc.,  will  take  the 
positions  shown  in  Fig.  3,  and  AB  will  be  the  center  line  of 
the  roll.  Erect  ordinates  on  yy'  passing  through  1",  2",  etc., 
and  produce  them  to  AB.  Under  the  conditions  assumed  it  is 
evident  that  the  distance  m,  on  any  ordinate,  from  AB  to  the 
curve  of  the  ellipse,  is  equal  to  the  radius  of  the  roll  section 
at  that  point.  Revolving  the  ellipse  Ijack  to  its  real  position, 
point  5"  will  assume  position  5'  in  Fig.  2;  the  real  radius  of 
the  section  will  be  ff)',  and  tli(>  distance  between  .')"  and  AB, 

CO' 

Fig.  3,  will  equal  CO',     itut  C5'  equals  .     Therefore, 

cos  5'CO' 
ce  from  AB  to  the  curve  of  the  ellipse  by 


111,  angle   5'CO',   4'CO',  etc,   by   F,   .ind    lli,.    nulius   of   the   roll 
seel  Ion  by  J', 

m 

li  = 

cos  F 

Angle  F  can  be  obtained  by  dividing  5'CO'  into  angles  cor- 
responding with  tlie  other  points  of  division,  and  m  must  be 
measured  from  Fig.  3.  'I'he  formula,  however,  is  not  exact, 
though  It  is  very  close.  The  method  of  obtaining  /<'  gives  the 
correct  angle,  but  m  is  slightly  too  small,  for  the  real  point 
of  contact,  instead  of  being  on  the  straight  line  5"0,  is  on  the 
curved  line  5"0.  A  little  consideration  will  show  that  the 
real  line  of  contact  is  an  arc  over  the  surface  of  the  shaft, 
as  represented  by  the  curve  b"Ox,  while  the  straight  line 
5"02;  represents  the  chord  thrmigh  the  shaft. 

If  the  construction  is  very  carefully  done,  the  following 
method  gives  very  close  results.  After  obtaining  5',  Fig.  2, 
the  point  of  contact  on  the  section  fj,  draw  5'0'  perpendicular 
to  CO'  and  divide  it  into  equal  parts,  corresponding  to  the 
divisions  on  05.  Draw  CI',  C2',  etc.  Now  divide  EE'  into  the 
same  number  of  parts.  The  division  points  represent  the 
center  of  the  shaft  section  on  the  planes  aa,  66,  cc,  etc.  For 
each  position,  draw  that  portion  of  the  ellipse  which  is  nor- 
mal to  the  corresponding  line  from  C.  The  point  of  intersec- 
tion will  be  the  point  of  contact  for  the  corresponding  plane 
in  Fig.  1,  and  the  radius  can  be  measured  directly,  or  trans- 
ferred to  Fig.  1,  and  the  curve  for  the  outline  of  the  cross-roll 
drawn.  The  accuracy  of  the  result  depends  upon  the  care 
with  which  the  ellipse  is  constructed  for  the  different  posi- 
tions. 

«     *     * 

GIANT  TURBINES  FOR  JAPANESE  CRUISER. 
There  have  just  been  completed  at  the  Fore  River  Works, 
Quincy,  Mass.,  a  pair  of  giant  turbines,  destined  for  the  new 
Japanese  cruiser  Ibuki,  now  building  in  a  Japanese  yard. 
These  turbines  will  develop  on  aggregate  of  27,000  horse- 
power, and  the  cruiser  will  have  a  speed  of  23  knots,  with 
14,500  tons  displacement.  The  turbines  are  144  inches  in 
diameter,  with  seven  ahead  and  two  reverse  stages,  contained 
in  one  casing.  The  reverse  wheels  will  develop  about  60 
per  cent  of  the  full-ahead  power,  and  reversing  can  be  accom- 
plished in  eight  to  ten  seconds  from  the  time  signals  are 
given.  These  will  be  the  first  turbines  ever  installed  in  a 
Japanese  ship,  and  are  to  be  followed  by  two  more  of  similar 


I  built  at  the  Fore   l: 
for  a  Japanese  Cr 


nci',  Mass., 


denoting  the  distan 


•  For  niidlllnnni  Inforninllon  on  this  sub.iei'l,  sco  tho  article  In  tile 
riccombcr.  IIKI".  issnc.  iin  tlip  "Doiivatlon  nt  llio  Cross-roll  Curve," 
nnil  olIiiT  nrlirlc'<  Ihi^re  roforred  to. 

t  .Vdili-oss  :  I'liihivlllo,  Conn. 


design  for  the  battleship  Aki.  now  under  construction.  Thi; 
boxed  weight  of  the  turbines  just  finished  was  450  tons.  Each 
separate  part  was  securely  boxed,  marked  and  numbered,  so 
that  the  parts  can  be  readily  fitted  together  when  Japan  is 
reached.  A  diagram  was  made  of  the  vessel  which  carried  the 
parts  of  the  turbines  before  the  crates  were  hoisted  aboard,  in 
order  that  there  might  be  no  movement  in  the  hold  that 
would  cause  damage  to  any  of  the  parts  in  rough  weather. 
Several  workmen  from  the  Fore  River  Works  are  .going  to 
Japan  to  assist  in  setting  up  the  turbines.  The  building  and 
shipiiing  of  the  turbines  were  under  the  direction  of  Com- 
manders Yushida  and  Kamimura  of  the  Japanese  navy. 
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ADAMS-FARWELL  AERONAUTIC  GASO- 
LINE MOTOR. 

The  flying-machine  inventor  is  not  so  much  ridiculed  nowa- 
days as  of  yore,  for  attempting  to  accomplish  mechanical 
flight.  The  Darius  Green  type  of  flying  machine  inventor, 
among  whom  was  the  ill-fated  German,  Otto  Lilienthal,  laid  a 
foundation  of  practical  knowledge  of  air  resistance,  air  cur- 
rents and  the  laws  affecting  the  action  of  gliders  and  aero- 
planes; and  to-day  the  possibility  of  navigating  the  air  looms 
before  us.  Lilienthal  began  his  experiments  in  1891,  and  was 
killed  by  an  accident  to  his  glider  in  1896.  Although  his  work 
was  generally  regarded  with  contempt  at  the  time,  Lilienthal's 
investigations  were  the  start  of  work  along  the  same  lines 
that  is  of  much  Interest  and  value  now.  It  is  with  the  ad- 
vantage of  the  principles  established  by  such  men  as  Lilienthal 
that  the  present  experimenters  are  enabled  to  attack  the  prob- 
lem of  "heavier-than-air"'  flying  machines,  intelligently.    They 


ing  secret  tests  of  a  new  type  of  aeroplane.  The  motor 
is  the  design  of  F.  O.  Farwell,  Inventor  and  patentee  of  the 
revolving  cylinder  motor  first  used  on  the  Adams-Farwell 
automobile.  (See  Maciiineet,  November,  1904,  for  description.) 
The  automobile  engine  described  had  three  cylinders  revolving 
around  a  stationary  crank-shaft,  and  a  20-H.P.  engine  weighed 
190  pounds,  or  9%  pounds  per  H.P.  This  design  was  after- 
wards changed  to  five  cylinders,  and  the  aeronautic  motor 
shown  herewith  is  built  from  the  same  patterns  with  the  ex- 
ception that  the  bore  is  414  inches,  instead  of  4  inches.  It  is 
lightened  by  making  some  other  changes  also.  The  engine 
illustrated  has  five  cylinders,  414  Inches  bore,  Sy^  inches 
stroke,  and  runs  at  1.800  R.P.M.  Its  weight  is  only  97ti 
pounds,  and  figured  by  the  Association  of  Licensed  Automobile 

D- 
llanufacturers'  rule,  H.P.  = X  X,  its  rating  is  36  H.P.,  or 

2.5 
only   2.7   pounds   per  H.P.     This  weight  Includes   everything 


Fig.  1.    Top  View  of  Adams-FarweU  Five-cylinder  Motor  for  Air 
Slilps  and  Aeroplanes. 


Fig.  2.    Side  VIewr  of  Five-cylinder  Motor,  showing  Spider  for 

Attaching  to  Frame. 


Fig.  3.    Two  Motors  attached  to  a  Frame  of  Tubes,  with 
Complete  Equipment. 

are  generally  men  of  expert  engineering  and  mechanical  knowl- 
edge, such  as  the  Wright  brothers,  Henri  Farman  and  Leon 
Delagrange,  and  their  work  is  regarded  with  respect,  because 
we  are  beginning  to  understand  what  the  requirements  are 
and  how  they  are  to  be  met.  The  successful  solution  of  flying, 
which  is  believed  to  be  not  far  distant,  will  mean  a  tremen- 
dous change  in  light  transportation  and  sport.  The  engineer 
Is  interested  in  the  practical  side.  He  knows  that  birds  fly 
because  of  possessing  great  muscular  power  and  wing  surface, 
as  compared  with  their  weight.  It  does  not  necessarily  fol- 
low, however,  that  a  flying  bird  continually  exerts  great 
power;  in  fact,  we  have  very  good  proof  that  it  does  not,  but 
it  must  always  have  large  reserve  power  to  enable  it  to  rise 
quickly  from  the  ground  and  to  suddenly  change  its  course 
when  the  air  currents  do  not  favor  progress.  So  It  must 
be  with  the  mechanical  flyer;  hence  the  need  for  powerful 
and  light  motors. 

The  accompanying  half-tones,  Figs.  1  to  4,  show  a  new  aero- 
nautic motor  developed  for  an  Eastern  inventor  who  is  mak- 


Fig.  4.    Two  Motors  supported  by  Two  Men.    One  Motor  is  shown  running 
at  High  Speed,  Illustrating  Freedom  from  Vibration. 

necessary  for  operation,  with  timer,  float-feed  carbureter,  au- 
tomatic force-feed  oil-pump  and  lubricating  oil  tank.  With 
the  spider  shown  in  the  half-tones.  Figs.  2,  3,  and  4,  which 
secures  the  motor  to  four  tubes,  the  motor  and  base  weigh 
104  pounds.  The  parts  not  included  in  this  weight  are  the 
battery,  coil  and  gasoline  tank,  which  cannot  be  considered 
as  parts  of  the  motor. 

The  above  weight  per  H.P.  developed  is  believed  to  be 
the  lightest  of  any  motor  so  far  built  in  which  practical 
utility  was  not  sacrificed.  The  nearest  approach  is  the  Antlo- 
nette  eight-cylinder  motor,  made  by  the  Adams  Mfg.  Co., 
Ltd.,  London,  England.  The  weight  of  this  engine  for  81.71 
H.P.,  by  the  A.  L.  A.  M.  rule,  is  88  pounds  or  2.77  pounds  per 
H.P.  The  larger  sizes  are  heavier  per  H.P.  This  motor  is 
water-cooled,  and  requires  considerable  additional  weight 
for  the  water,  water  pump,  piping  and  radiator.  Another 
very  light  motor,  built  by  the  G.  H.  Curtis  Mfg.  Co., 
Hammondsport,  N.  Y.,  weighs  150  pounds  for  40  H.P.  or  3.57 
pounds  per  H.P. 
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The  const nictloii  ol'  tlu'  KiuwoU  iiiolor  is  luH-uliarly  advan- 
taseous  for  ueioiuiulic  imiposos.  The  I'ylliulois  form  the  fly- 
whoel,  ami  this  luct  uloiio  nii'uiis  a,  big  saviiiK  In  weight.  lu- 
nsniuch  as  tlie  cyllnilns  vovolve  rapidly  in  the  air,  they  are 
r.iroooled,  and  no  other  alr-coollng  niachiuery  Is  required. 
The  cylinders  act  as  their  own  fan,  and  the  cooling  effect  has 
been  found  to  be  perfectly  satisfactory.  In  the  automobile 
motors,  as  first  developed,  longitudinal  ribs  were  cast  on  the 
cylinders,  but  In  1907  these  were  discarded,  it  having  been 
found  that  smooth  cylinders  as  large  as  5  inches  bore  and  5 
inches  stroke  cooled  perfectly  working  in  this  way.  Another 
saving  of  weight  comes  from  the  fact  that  all  five  cylinders 
work  on  a  common  crank-pin,  and  all  ten  valves  are  operated 
by  one  cam. 

Not  the  least  difficult  part  of  the  design  was  the  attach- 
ment of  five  connecting-rods  to  a  crank-pin  l%x4  Inches,  so 
that  the  working  pressure  per  unit  of  bearing  surface  would 
not  greatly  exceed  the  limits  imposed  by  lubrication  and 
durability.  A  longitudinal  section  of  a  cylinder,  connecting- 
rod  and  the  crank-shaft  is  shown  in  Fig.  5.  Four  of  the  con- 
necting-rods have  narrow  forked  bearings  encircling  the 
crank-pin,  wliile  the  fifth  rod  has  a  single  bearing  double  the 
■width  of  one  fork  and,  of  course,  equaling  the  width  of  two. 
The  exterior  of  these  bearings  or  forked  parts  is  machined 
truly  circular,  and   each   connecting-rod   is  made  with  an  ex- 


.l/</,7l/ll(ri;,.V.r. 


Pie. 


5.    Vertical  Section  through  a  Cylinder  and  the  Crank-shaft,  showing 
Method  of  attaching  Connecting-rods  to  the  Crank-pin. 


tended  part  each  side  of  the  forked  bearings  which  is  ma- 
chined to  fit  the  exterior  of  the  other  connecting-rod  forks. 
Inasmuch  as  the  maximum  pressures  transmitted  to  the  con- 
ntcting-rod  act  to  compress  it  against  the  crank-pin,  the  worli: 
ing  bearing  of  each  connecting-rod  on  the  power  stroke  is 
the  full  length  of  the  pin  and  about  60  degrees  of  its  cir- 
cumference. 

Each  cylinder  is  cast  with  the  head  and  a  part  of  the  cen- 
tral crank  case  in  one  piece  of  steel  of  high  tensile  strength, 
each  weighing  only  7%  pounds.  The  five  cylinders  are  bolted 
together  and  are  bolted  to  a  top  aluminum  flange,  weighing 
3  pounds,  which  forms  the  gas  manifold.  At  the  bottom  the 
cylinders  are  bolted  to  a  steel  flange,  which  supports  the  valve 
cam  and  the  transmission  gear.  These  flanges  have  long 
bronze  bushings,  and  form  bearings  around  the  vertical  sta- 
tionary crank-pin.  The  pistons  are  made  of  cast  iron  and 
weigh  21/0  pounds  each.  The  connecting-rods  are  made  of 
bronze. 

As  before  stated,  the  valves,  ten  in  number,  are  operated  by 
one  cam.  These  valves  have  no  springs  to  close  them,  but 
being  in  the  heads  of  the  cylinders  and  closing  outwardly,  they 
are  closed  by  centrifugal  force.  The  higher  the  speed  of  the 
motor,  the  greater  the  centrifugal  force,  and  the  greater  the 
necessity  for  a  strong  force  to  close  the  valves  quickly.  Cen- 
trifugal force  also  puts  the  gas  in  each  cylinder  under  pres- 
sure, which  is  an  advantage  In  a  high  speed  engine.  The 
engine  operates  under  the  vnrialile  compression  system,  used 


for  several  years  on  the  Adams-Farwell  automobile  motors. 
It  consists  in  mechanically  bnltling  the  Inlet  valve  open  for  a 
part  of  the  compression  stroke,  and  closing  it  after  a  part  ot 
the  gas  has  been  blown  back,  and  taken  in  by  another  cylinder, 
which  at  that  time  Is  under  the  suction  stroke  The  com- 
pression Is  relieved  and  the  motor  runs  with  little  compres- 
sion resistance  when  starting  or  running  slowly.  It  may 
be  gradually  increased  until  maximum  speed  and  power  Is 
obtained,  and  may  be  as  gradually  reduced  when  stopjiing  the 
motor.  Therefore,  there  is  not  the  abruptmss  in  starling  or 
stopping,  which  characterizes  the  ordinary  gasoline  motor, 
and  this  is  another  feature  of  considerable  im|)ortance  In  aero- 
nautical work. 

The  wiring  for  the  ignition  system  is  as  simple  for  this 
five-cylinder  motor,  as  it  could  be  for  a  single-cylinder  motor. 
There  is  but  one  spark  coil,  one  timer  and  contact,  one  pri- 
mary, and  one  secondary  current.  Fig.  1,  showing  the  top 
view  of  the  motor,  makes  the  arrangement  clear.  The  wire  Is 
attached  to  a  flat  steel  spring.  This  is  insulated  for  the  re- 
mainder of  the  timer  by  a  fiber  block.  A  hardened  steel  wheel 
is  mounted  freely  on  the  concentric  or  crank  end  of  a  short 
shaft,  which  is  geared  to  the  motor,  and  which  makes  one 
revolution  to  each  two-fifths  revolution  of  the  motor.  A  dis- 
tributor for  the  secondary  current  is  formed  by  a  strip  of 
brass  on  the  lower  edge  of  a  fiber  segment,  supported  by  a 
bracket  shown.  A  short,  bare  wire  leads  from  the  spark  plug, 
on  each  cylinder,  to  a  fiber  insulator,  near  the  crank  case. 
In  the  top  of  this  insulator  is  a  screw,  whicn,  when  the  motor 
turns,  passes  under  the  distributor,  but  does  not  touch  it. 
When  the  cylinder,  which  is  to  be  fired  passes  under  the  dis- 
tributor, the  timer  wheel  makes  contact  with  the  springs  and 
the  secondary  current  passes  to  the  spark  plug  of  that  cylin- 
der. Each  alternate  cylinder  is  on  the  power  stroke  as  it  passes 
the  dead  center  of  the  crank.  There  being  five  cylinders,  the 
power  strokes  are  in  perfect  rhythm.  After  the  motor  is 
started,  the  timer  case  is  swung  around  to  the  left,  which 
advances  the  spark  to  its  maximum. 

The  same  shaft  that  turns  the  timer  wheel  revolves  the 
force-feed  oil  pump  by  means  of  a  worm  gear.  The  rectangu- 
lar block  shown  at  the  top,  which  Is  clamped  to  the  upper 
tube,  not  only  forms  a  support  to  the  upper  end  of  the  crank- 
shaft, but  makes  an  oil  tank  holding  one-half  pint  of  lubri- 
cating oil.  It  supports  the  timer  and  oil  pump,  and  in  one 
end  is  formed  a  carbureter  with  float-feed  chamber.  The  com- 
plete device  weighs  only  2i{.  pounds.  To  recapitulate  the  ad- 
vantages claimed  for  the  Farwell  motor,  for  aeronautic  pur- 
poses are: 

Gyroscopic  force,  utilized  to  steady  aeroplanes  in  flight;  the 
entire  motor  revolves  around  the  stationary  crank-shaft, 
giving  maximum  fly-wheel  effect  for  given  total  weight;  the 
lightest  motor  of  this  power  that  has  ever  been  constructed 
(9714  pounds,  rated  at  36  H.P.) ;  motor  has  no  fly-wheel,  no 
muffler,  and  no  cooling  device,  other  than  that  made  by  the 
revolving  cylinders;  valves  close  by  centrifugal  force,  instead 
of  springs;  ten  valves  actuated  by  a  single  cam;  simple  igni- 
(ion  system  identical  with  that  used  on  single-cylinder  motors 
of  ordinary  design;  gas  injected  into  the  cylinder  under  pres- 
sure by  centrifugal  force;  absolute  freedom  from  unbalanced 
forces  and  vibration.     The  motor  is  built  by  the  Adams  Co., 

Dubuque,  Iowa. 

•     *     * 

Electric  welding  enables  certain  manufacturing  operations 
to  be  accomplished  easily,  simply,  and,  therefore,  cheaply, 
which,  if  conventional  old-time  methods  were  used,  would  be 
very  costly  and  diflicult.  Take  for  example  the  case  of  multi- 
ple-throw automobile  crank-shafts.  Every  one  knows  how 
hard  it  is  to  drop  forge  such  work  satisfactorily  beyond  two 
throws  in  one  piece,  following  common  practice.  It  is  made 
comparatively  easy  if  electrical  welding  Is  employed  as  an 
assembling  process.  Four-throw  and  six-throw  shafts  are  now 
built  up  by  electrical  welding  in  the  rough,  using  single-throw 
or  double-throw  units  until  sufllcient  throws  have  been  united. 
The  advanta.ge  of  the  method  has  been  recognized  as  making 
possible  a  still  further  advancement.  If  the  single-throw  drop 
forgings  are  rough-turned  and  rough  planed  before  being  elec- 
trically welded  together,  the  flnishing  operations  ot  the  assem- 
bled shaft  are  greatly  slm]ilifled  and  cheapened. 
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MAGNALIUM. 


VALUABLE  CHARACTERISTICS  OF  AN  ALUMINUM  ALLOY. 

MagTialium  is  an  aluminum  and  magnesium  alloy  whlcli 
promises  to  fulfill  the  expectations  based  in  the  past  on 
aluminum,  but  never  realized  on  account  of  its  softness  and 
other  unfavorable  qualities,  which  have  been  overcome  by  the 
development  of  magnalium.  For  the  following  interesting 
notes  on  its  characteristics  we  are  indebted  to  Mr.  Morris  R. 
Machol,  32  Park  Place,  New  York,  who  is  the  American  agent 
of  the  Magnalium  Syndicate  of  Berlin,  Germany. 

Magnalium  like  pure  aluminum  can  be  cast  in  a  liquid  con- 
dition. The  castings  can  be  machined  about  the  same  as 
brass.  The  machined  surfaces  are  of  a  mirror-like  smooth- 
ness and  silvery  color.  Perfect  screw  threads  can  easily  be 
cut  in  the  metal,  and  bored  holes  can  be  made  smooth  and 
true.  Filing  It  results  in  fine,  regular,  clean-cut  surfaces 
without  tearing  up  the  metal  or  clogging  up  the  file  as  does 
aluminum,  and  the  action  is  accompanied  by  the  usual  typical 
sound  which  is  heard  when  filing.  Only  rough  or  medium 
fine  files  can  be  used  on  aluminum,  preventing,  of  course,  any 
exact  work,  while  magnalium  will  allow  the  use  of  even  the 
finest  kind  of  files. 

Magnalium  can  be  cast  by  any  ordinary  foundryman,  the 
only  precaution  necessary  being  the  use  of  clean  graphite 
crucibles,  and  care  must  be  taken  not  to  increase  the  tem- 
perature too  far  above  the  melting  point  (1185  to  1250  de- 
grees F.)  as  this  weakens  the  metal.  If  cast  in  an  Iron  chill 
the  tensile  strength  is  greatly  Increased  and  is  at  a  maximum 
if  the  chill  is  water-cooled.  Cast  in  dry  sand,  the  usual  qual- 
ity of  magnalium  has  a  tensile  strength  of  18,000  to  21,000 
pounds  per  square  inch,  and  shows  reduction  of  area  of  3% 
per  cent;  cast  in  iron  chills.  22,000  to  25,000  pounds  per  square 
inch;  reduction  of  area,  5  to  8  per  cent.  The  tensile  strength 
of  a  quality  containing  a  somewhat  smaller  percentage  of 
aluminum  equals  about  34,000  pounds  per  square  inch,  but 
can  be  increased  to  about  42,500  pounds  per  square  inch  by 
proper  treatment.  By  drawing,  rolling,  pressing,  etc.,  the 
tensile  strength  obtained  by  quick  cooling  is  still  further 
increased.  Wire  drawn  from  one  quality  of  the  alloy  has  a 
tensile  strength  of  41.000  pounds  and  10  per  cent  reduction 
of  area,  while  it  will  stand  53.000  pounds  if  the  raw  material 
has  been  forged  before  drawing.  Soft  rolled  sheets  of  alloy 
"Z"  have  a  tensile  strength  of  42,000  pounds  and  15  per  cent 
reduction  of  area;  hard  rolled  sheets,  about  52,000  pounds 
and  3  per  cent  reduction  of  area. 

Magnalium  containing  less  than  a  certain  percentage  of 
aluminum  cannot  be  rolled  but  can  readily  be  drawn.  The 
tensile  strength  of  a  drawn  bar  tested  was  60,000  pounds,  and 
that  of  a  tube,  74.000  pounds  per  square  inch. 

Another  advantage  of  magnalium  is  that  it  is  extremely 
close  grained,  so  that  the  polishing  can  be  done  without  pre- 
vious treatment.  Furthermore,  in  lathe,  work  the  tool  speed 
can  be  twice  as  great  as  with  aluminum,  thus  making  a  sav- 
ing in  labor.  Transparent  or  colored  lacquers  can  be  readily 
applied ;  polishing,  etching,  engraving,  etc.,  can  be  easily  done. 

Pure  aluminum  being  soft,  can  be  cut  with  a  knife  like  zinc 
or  lead,  while  magnalium  is  hard.  Some  magnalium  alloys, 
however,  are  very  ductile  and  can  be  forged,  rolled,  drawn, 
etc.,  as  intimated  in  the  foregoing,  sharing  all  advantages  of 
aluminum  in  this  direction.  Annealed  magnalium  "Z"  is  so 
ductile  that  it  can  be  rolled  or  beaten  like  silver.  The  elas- 
ticity of  cast  or  annealed  magnalium  is  small,  but  in  the 
forged,  hard-rolled  or  drawn  material  it  is  much  greater.  It 
attains  and  maintains  a  high  polish  and  shows  excellent  re- 
sistance to  atmospheric  conditions.  The  color  of  magnalium  is 
silvery  white  in  contrast  to  the  grayish  aluminum.  Besides 
all  this,  magnalium  has  the  advantage  that  its  specific  gravity 
is  less  than  that  of  aluminum.  While  the  specific  gravity  of 
pure  aluminum  is  2.64,  magnalium  shows  2.4  to  2.57,  according 
to  the  percentage  of  alloy.  Other  aluminum  alloys  have  a 
greater  specific  gravity  than  aluminum,  the  most  of  them  being 
between  3  and  4. 

Magnalium  has  no  odor.  It  resists  oxidation  better  than 
aluminum  or  any  other  light  metals  and  is  almost  unaffected 
by  dry  or  damp  air,  water,  gaseous  ammonia,  carbonic  acid. 


sulphureted  hydrogen  and  most  organic  acids.  It  is  very 
slowly  affected  by  saltpeter  or  sulphuric  acid  and  more  rapidly 
by  alkalies  or  strong  alkaline  solutions.  Salt  water  attacks 
magnalium  slightly,  and  where  exposed  to  sea  water  the  metal 
should  be  lacquered,  which  will  protect  it  so  that  it  will  give 
excellent  satisfaction. 

Magnalium  shows  almost  no  magnetic  influences,  but  its 
electric  and  thermal  conductivity  is  about  56  per  cent  of  that 
of  pure  copper.    The  specific  heat  of  magnalium  is  0.21So. 

Magnalium,  especially  alloys  "X"  and  "Y,"  can  be  forged 
with  good  results  most  easily  by  heating  the  metal  and  then 
working  about  the  same  as  Swedish  steel.  The  metal  must 
not  glow  red,  but  must  be  hot  enough  to  char  a  piece  of  wood. 
Of  course,  the  casting  should  be  clean  before  forging  to  avoid 
cracks  in  the  metal. 

The  great  ductility  of  magnalium.  especially  alloy  "Z." 
makes  it  possible  to  produce  plates  of  any  thickness.  The  in- 
got is  first  heated  to  between  570  and  660  degrees  F.  and  rolled 
so  that  the  reduction  at  the  first  pass  is  about  20  per  cent. 
Then  the  plate  is  again  heated.  After  the  first  two  passes  the 
plate  is  turned  90  degrees  and  passed  through  the  finishing 
rolls  until  it  reaches  the  required  thickness.  As  magnalium 
rapidly  loses  its  ductility  in  rolling,  it  has  to  be  annealed  re- 
peatedly. 

Magnalium  should  be  annealed  in  a  mufSed  furnace  in  order 
to  keep  the  flame  and  gases  away  from  the  metal.  The  an- 
nealing furnace  must  be  kept  at  an  even  heat.  The  metal 
must  appear  dark  red  and  char  a  pine  wood  stick  so  that 
carbon  particles  separate  from  it.  To  anneal  plates  does  not 
require  as  high  a  temperature.  If  plates  are  chilled  in  cold 
water,  they  will  be  very  tough  and  ductile.  The  thinner  the 
plates,  the  lower  should  be  the  temperature  of  the  annealing 
furnace.  Plates  of  less  than  0.01  inch  thickness  can  be  heated 
in  boiling  oil  or  water  and  allowed  to  cool  slowly.  If  the 
magnalium  is  gradually  heated  to  a  temperature  of  less  than 
750  degrees  F.  and  slowly  cooled,  the  metal  gets  so  hard  and 
elastic  that  it  can  be  worked  into  springs. 

Magnalium  is  a  very  ductile  metal  and  in  this  respect  is  only 
surpassed  by  gold,  silver,  platinum  and  copper.  When  drawing, 
the  diameter  of  the  cast  ingot  should  be  reduced  very  slowly 
at  first.  Best  results  are  obtained  if  the  ingot  is  forged  before 
drawing.  Perfectly  smooth  wire  as  fine  as  silk  threads  has 
been  made  with  astonishing  tensile  strength.  Tubes  made 
from  plates  or  from  cast  hollow  pieces  are  treated  in  exactly 
the  same  way  as  rods,  namely  annealed  repeatedly,  chilled  and 
afterwards  drawn   cold   over  a  mandrel. 

Magnalium  is  remarkable  inasmuch  as  that  it  can  be  tooled 
at  high  speed,  about  like  steel.  Screw  threads  of  length  can 
be  easily  and  cleanly  cut.  The  tools  have  to  be  very  sharp  and 
the  surfaces  (both  metal  and  tools)  must  be  kept  lubricated 
with  either  kerosene,  turpentine,  paraffin,  benzine,  vaseline, 
soap-water  or  even  clear  cold  water.  Excellent  surfaces  will 
result  and  perfect  screw  threads  or  holes  will  be  obtained.  To 
cut  magnalium.  a  fine-toothed  saw,  lubricated  with  kerosene, 
is  recommended.  Magnalium  can  be  punched,  drop-forged  and 
pressed  without  any  difficulty — about  the  same  as  silver,  brass 
or  steel  plate — provided  that  it  has  been  well  annealed. 

Weight  for  weight,  magnalium  is  stronger  than  Siemens- 
Martin  steel  with  2  per  cent  aluminum  alloy.  This  steel  has  an 
ultimate  tensile  strength  of  about  114,000  pounds  per  square 
inch.  Magnalium  "Z"  is  rated  at  52,200  pounds  per  square 
inch.  Dividing  each  by  its  specific  gravity  yields  14.400  and 
20,800,  or  nearly  50  per  cent  advantage  of  strength  for  the 
same  weight  in  favor  of  magnalium.  The  value  of  the  new 
alloy  for  aeroplanes,  automobiles,  army  equipment  and  many 
other  uses  in  which  cost  is  not  so  important  as  lightness,  is 
quite  apparent.  The  price  per  pound  is  about  two  times  that 
of  aluminum. 


*■     *     * 


An  advantageous  system  for  lighting  at  the  milling  ma- 
chines is  in  use  in  the  Kearney  &  Trecker  Co.'s  shops,  Mil- 
waukee, Wisconsin.  A  small  bracket  of  cast  iron  is  screwed 
to  the  top  of  the  milling  machine  at  the  front  end,  over  the 
bearing  for  the  overhanging  arm,  and  into  this  is  screwed  a 
piece  of  ordinary  Almond  tubing,  through  which  the  wire  is 
carried.  This  gives  a  very  satisfactory  flexible  arrangement, 
and  permits  the  light  to  be  brought  into  the  best  position. 
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GEAR-CUTTING  MACHINERY     7. 

RALPH  B.  FLANDERS.  • 
MACHINES  FOR  FORMING  THE  TEETH  OF  BEVEL  GEARS. 

In  stiui.viu,!?  methods  and  iiuidiinos  for  cutting  the  teeth  of 
l)evil  sen's,  we  come  to  the  most  faselnatlng  branch  of  the 
wliole  subject  which  we  have  been  considering.  It  will  be. 
impossible  In  the  comparatively  short  space  we  are  able  to  de- 
vote to  the  subject  to  do  more  than  give  the  bare  outlines 
of  the  ingenious  meclianlsms  which  have  been  devised  for  this 
worlc.  Almost  any  one  of  the  machines  we  describe,  operatlns 
on   the   templet   or   the   molding-generating   principles,   would 


Fl^s.  132.  133,  134.  Illustrating  the  Spherical  Basis  of  the  Bevel  Gear, 
and  Tredgold's  Approximation  for  Developing  the  Outlines  of  the  Teeth 
on  a  Plane  Surface. 

require  several  pages  and  many  illustrations  to  explain  the 
details  of  its  construction.  We  can,  however,  in  the  com- 
pai'atively  short  descriptions  here  given,  get  an  undei'stand- 
ing  of  the  principles  of  operation  of  each  of  them.  This  will 
best  be  done  by  analyzing  the  various  principles  of  action  and 
methods  of  operation  applicable  to  the  cutting  of  bevel  gear 
teeth,  as  was  done  for  spur  gears  in  the  introduction  of  this 
series  of  articles,  following  the  same  classification  there 
given,  but  making  the  necessary  changes  In  the  mechanisms 
shown  in  Figs.  1  to  10  to  fit  them  for  the  work  of  cutting 
bevel  gears  instead  of  spur  gears. 

The  changes  required  in  the  spur  gear  cutting  devices  to 
adapt  them   for  cutting  bevel   gears,   made  necessary   by  the 

difference  in  the  nature 
of  the  two  forms  of  gear- 
ing, are  explained  in 
Figs.  ]32,  1.33,  and  134. 
The  action  of  a  pair  of 
mating  spur  gears  may 
be  seen  and  studied  on 
the  plane  perpendicular 
to  their  axes.  To  be  un- 
derstood correctly,  the 
action  of  bevel  gearing 
must  be  observed  on  a 
spherical  surface.  In  Fig. 
132  are  shown  three 
bevel  gears  with  axes 
ji/nc;i/iierj(,.v.r.      OA.    OB,    and    OC.      The 

Fig.   136.      Shaping  the  Teeth   of  a  Bevel      bevel     gear     On     aXIS     0-4. 
Gear  by  the  Formed  Cutter  Process. 

IS  of  the  form  known  as 
the  "crown  gear."  It  is  practically  a  rack  bent  in  a  circle  about 
center  0.  Pinion  OB  and  gear  OC  are  famiiar  types  of  bevel 
gears.  In  Fig  133  are  shown  the  pitch  surfaces  of  the  gears 
in  the  preceding  figure.  It  will  be  seen  in  that  figure  that 
the  pitch  lines  of  the  gear  on  the  axis  OC,  for  Instance,  con- 
verge at  the  center  0.  These  pitch  lines  represent  a  conical 
pitch  surface  which  is  shown  cut  out  from  a  sphere  on  axis 
OC  in  Fig.  133.  In  a  similar  way  the  cone'  about  axis  OB 
represents  the  pitch  surface  of  the  pinion  in  Fig.  132,  while 
the  plane  face  of  the  hemisphere  at  the  left  of  Fig.  133  is 
the  pitch  surface  of  the  crown  gear  of  the  preceding  figure. 
11!  we  wish  to  draw  accurate  representations  of  the  teeth  of 
the  bevel  gears  In  Fig.  132,  In  order  to  study  their  action  in 
the  same  way  that  we  can  when  drawing  the  teeth  of  spur 
geai's  on  the  plane  surface  of  the  drawing  board,  wc  would 
have  to  di"iw  them  on  surfaces  of  the  siihere  from  which  the 
pitch  cones  in  Fig.  133  are  cut.  The  pitch  circle.3,  etc.,  of  the 
various  gears  would  be  struck  from  centers  located  at  the 
points  where  the  various  axes  OA,  OB  and  00  bieak  through 
•  he  surface  of  the  sphei'e.     Except   for   the  diffeient  surfaces 


(in  which  the  drawing  would  be  done,  the  procedure  would 
he  identical  with  that  for  spur  gears,  it  should  he  iioto'd  that 
straight  lines  on  spherical  siiifaces  are  represented  by  great 
circles— that  is  to  say,  by  the  intersection  with  the  surface 
of  planes  passing  through  the  center  of  the  sphere. 

Owing  to  the  impracticability  of  the  sphere  as  a  drawing- 
board,  an  approximate  process,  known  as  "Tredgold's,"  Is 
usually  followed  for  laying  out  the  teeth  of  bevel  gears  ap- 
proximately. This  is  shown  in  Fig.  134  applied  to  the  same 
caso  as  In  the  two  preceding  figures.  The  conical  jiitch  sur- 
faces vanishing  at  the  center  O  are  identical  with  those  in 
Fig.  133,  as  is  also  the  plain  circular  face  of  the  crown  gear. 
For  the  bevel  gear  and  pinion,  however,  the  teeth  are  sup- 
I)osed  to  be  drawn  and  the  action  studied  on  surfaces  of  cones 
complementary  to  the  pitch-  cones — that  Is,  on  the  cones  with 
apexes  at  c  and  &.  The  surface  of  these  cones  can  be  de- 
veloped en  a  flat  piece  of  paper,  as  shown  for  that  on  axis 
OC  in  Fig.  134,  in  which  case  the  i)itch  line  becomes  xy,  as 
theie  illustrated.  Teeth  drawn  on  this  iiitch  line,  as  for  a  spur 
gear,  may  be  laid  out  on  the  conical  surface  and  used  as  the 
outlines  of  bevel  gear  teeth.  The  difference  in  the  shape  of 
tooth  obtained  under  the  same  system  as  the  two  methods 
shown  in  Figs.  133  and  134,  is  so  slight  as  to  be  negligible, 
except  perhaps,  in  gears  having  very  few  teeth.  Whatever 
the  method  pursued  for  laying  out  or  studying  the  action,  all 
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^j  ROLLER  WHICH 
\GUIDES  THE  TOOL  SLIDE 

Diagram  Ulustrating  the  Templet  Principle  for  Forming 
the  Teeth  of  Bevel  Gears. 


the  elements  of  which  the  teeth  are  formed  consist  of  straight 
lines  which  meet  at  the  center  0  of  the  pitch  cones;  conse- 
quently the  teeth  grow  small  toward  the  inner  end,  vanishing 
at  the  center  if  they  are  carried  that  far. 

Five  Principles  of  Action. 

All  of  the  five  principles  of  action  on  which  spur  gear  teeth 
may  be  formed  (the  formed  tool,  the  templet,  the  odonto- 
graphic,  the  describing-generating  and  the  molding-generating 
principles)  may  be  also  applied  to  the  cutting  of  bevel  gears, 
though  the  describing-generating  principle  has  never  been  so 
used,  as  far  as  the  author's  knowledge  goes,  so  we  will  not 
give  any  time  to  its  consideration. 

Tlie  Formed  Tool  PrincAple:  The  use  of  this  principle  is 
illustrated  in  Fig.  135,  where  we  have  a  bevel  gear  blank  set 
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(CONICAL  LINK  WHICH 
"(^  GUIDES  THE  TOOL  SLIDE 

Fig.  137.     Diagram  Illustrating  the  Odontographic  Principle  for 
Forming  the  Teeth  of  Bevel  Gears. 

in  position  to  have  the  tooth  spaces  cut  by  a  formed  milling 
cutter.  This  method,  though  perhaps  the  commonest  employed 
of  all,  is  in  its  nature  an  approxiniatc  one  only,  it  being  im- 
possible by  it  to  form  the  tooth  correctly.  The  reason  for  this 
may  he  seen  in  Fig.  13.').  where  it  is  evident  that  the  right-hand 
side  of  the  cutler  is  reproducing  its  own  unchanging  outline 
along  the  whole  length  of  the  base  of  the  tooth  at  the  right. 
This  form  should  not  be  unchanging,  for,  as  previously  ex- 
|)lained,  the  teeth  and  the  spaces  between  them  grow  smaller 
toward  the  apex  of  the  pitch  cone,  where  they  finally  vanish; 
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so  it  is  evident  tliat  the  outline  of  a  tooth  at  the  small  end 
should  be  the  same  as  that  at  the  large  end,  but  on  a  smaller 
scale — not  a  portion  of  the  exact  outline  at  the  large  end,  as 
produced  by  the  formed  tool  process  and  as  shown  in  the  fig- 
ure. To  make  this  error  as  small  as  possible,  it  is  customary 
to  use  a  cutter  which  gives  the  proper  shape  at  the  large  end, 
and  set  the  blank  so  that  the  tooth  is  cut  to  the  proper  thick- 
ness at  the  small  end.    This  leaves  the  top  of  the  tooth  at  the 


PLASTIC  BLANK  TO  BE  FORMED'' 


Fig.  138.    The  Impression  Operation.  appUed  to  forming  the  Teeth  of  a 
Bevel  Gear  by  the  Molding-Generating  Process. 

small  end  too  thick,  an  error  which  is  often  remedied  by  filing. 
Of  course,  the  principle  is  the  same  with  the  formed  planer  or 
shaper  tool  as  with  the  formed  milling  cutter,  and  the  errors 
involved  in  the  process  are  also  identical.  It  is  evident  that 
but  one  side  of  the  tooth  space  can  be  cut  at  a  time,  so  that  at 
least  two  cuts  around  will  have  to  be  taken. 

The  Templet  Principle:  This  principle  is  illustrated  in  Fig. 
136,  in  skeleton  form  only.  A  former  is  used  which  has  the 
same  outline  as  would  the  tooth  of  the  gear  being  cut,  if  the 
latter  were  extended  as  far  from  the  apex  of  the  pitch  cone  as 
the  position  in  which  the  former  is  placed.  The  tool  is  carried 
by  a  slide  which  reciprocates  it  back  and  forth  along  the 
length  of  the  tooth  in  a  line  of  direction  (OX,  OY,  etc.)  which 
passes  through  the  apex  O  of  the  pitch  cone.  This  slide  may 
be  swiveled  in  any  direction  and  in  any  plane  about  this  apex, 
and  its  outer  end  is  supported  by  the  roller  on  the  former. 
With   this   arrangement,   in   the   case   shown,   as   the   slide   is 
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Fig.  139.    Model  illustrating  the  Shaping  or  Planing  Operation,  applied  to 
the  Molding-Generating  Principle  of  forming  the  Teeth  of  Bevel  Gears. 

swiveled  inward  about  the  apex,  the  roll  runs  up  on  the 
former,  raising  the  slide  and  the  tool  so  as  to  reproduce  on 
the  proper  scale  the  outline  of  the  former  on  the  tooth  be- 
ing cut.  Since  the  movement  of  the  tool  is  always  toward 
the  apex  of  the  pitch  cone,  the  elements  of  tooth  vanish  at 
this  point,  and  the  outlines  are  similar  at  all  sections  of  the 
tooth,  though  with  a  gradually  decreasing  scale  as  the  apex 
is  approached — all  as  required  for  correct  bevel  gearing. 

The  arrangement  thus  shown  diagrammatically  is  modified  in 
various  ways  in  different  machines,  but  the  movement  im- 
parted to  the  tool  in  relation  to  the  work  is  the  same  in  all 
cases  where  the  templet  principle  is  employed  no  matter  what 
the  connection  between   the  former  and  the  tool  may  be. 

The  Odontographic  Principle:  As  explained  for  spur  gears 
in  Fig.  3,  it  is  often  possible  to  approximate  the  exact  curves 
required  for  the  teeth  of  gears  by  mechanisms  which  make 
use  of  circular  arcs  or  other  easily  generated  curves.  In  Fig. 
137  is  shown  in  diagrammatic  form  an  arrangement  for  ob- 
taining, by  means  of  link  work,  a  close  approximation  to  the 
exact  form  of  an  involute  outline,  such  as  might  be  produced 
by  the  templet  in  Fig.  136,  for  instance.  This  true  involute 
outline  may  be  very  closely  approximated  by  a  circle  drawn  on 


the  surface  of  a  sphere.  To  give  this  required  circular  move- 
ment to  the  point  of  the  tool,  the  slide  on  which  the  tool 
reciprocates  may  be  constrained  by  a  link  as  shown,  pivoted 
at  the  base  to  the  frame  of  the  machine,  and  at  the  upper  end 
to  the  slide.  The  axes  of  these  pivots  should  pass  through 
the  apex  of  the  pitch  cone,  as  required  by  the  spherical  nature 
of  the  bevel  gear.  This  link  work  (which  is  thus  of  the 
"conical"  type)  if  properly  proportioned  and  located,  will 
guide  the  tool  slide  and  the  tool  point  in  very  nearly  the  same 
way  as  a  properly  constructed  templet,  used  as  shown  in  Fig. 
136.- 

The  Molding-Generating  Principle:  The  counterpart  of  the 
spur  gear  process  shown  in  Fig  5  is  illustrated  for  the  bevel 
gears  in  Fig.  138.  Here  a  correctly  formed  gear  is  being 
rotated  In  the  proper  position  and  in  the  proper  ratio  with 
a  plastic  blank.  This  operation,  as  in  the  case  of  the  spur 
gear,    forms   teeth   in   the   plastic   blank    which    are    properly 
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FACES  OF  GRINDING  WHEELS  OR 
MILLING  CUTTERS;  THEY  COIN- 
CIDE WITH  THE  PLANE  FACES 
OF  A  TOOTH  OF  THE  CROWN  GEAR. 


2Iachincry,y.  T. 


Fig.  140.  Diagram  suggesting  the  Arrangement  of  Milling  Cutters  or 
Grinding  Wheels  for  Forming  the  Teeth  of  Bevel  Gears  by  the  Molding- 
Generating  Process. 

shaped  to  mesh  with  the  forming  gear  or  with  any  other  gear 
of  the  same  series.  Fig.  6  has  no  possible  counterpart  in  the 
cutting  of  bevel  gears. 

Four  Methods  of  Operation. 
By  Impression:  The  same  four  methods  of  operation  as  for 
spur  gears  may  be  applied  to  the  molding-generating  principle, 
and  quite  generally  to  the  other  principles  as  well.  Instead  of 
using  for  illustration  a  rack  as  the  generating  member,  we 
will  have  to  use  its  bevel  gear  counterpart,  the  crown  gear 
shown    in    Fig.    132.     The   impression   method   would    simply 


Fig.  141.    Cutting  Bevel  Gear  Teeth  on  a  Milling  Machine  by  the 
Formed  Cutter  Method. 

consist  of  rolling  the  crown  gear  on  axis  OA  and  the  pinion 
on  axis  OB  together,  when,  if  the  latter  were  formed  of  a 
plastic  material,  the  teeth  of  the  crown  gear  would  produce  in 
its  smaller  mate  corresponding  tooth  spaces  and  teeth  of  the 
proper  shape. 

By  Shaping  or  Planing:  There  is  but  one  form  of  tooth  to 
which  the  planing  operation  of  molding-generating  is  adapted. 
This  is  the  form  in  which  the  crown  gear  has  teeth  with 
plane  sides,  which  may  be  cut  with  a  straight-sided  tool.     If 
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the  drawiiiK  of  an  Involute  rack  were  wrapped  around  the 
periphery  of  the  disk  in  Fig.  i:!l,  ahout  axis  AO,  and  the 
tootli  outlines  thus  doternilned  used  In  teeth  vanishing  at  0, 
ill  the  plane  of  the  pitch  line,  the  resulting  crown  gear  would 
lie  of  this  type.  In  other  words,  it  is  Tredgold's  approxima- 
tion of  the  involute  system.  In  Fig.  139  such  a  crown  gear 
Is  shown  combined  with  a  simjilo  mechanism  for  making  use 
of  the  planing  or  shaping  operation  in  the  molding-generat- 
ing process.  The  gear  being  cut  Is  keyed  on  a  loosely  revolv- 
ing spindle,  to  which  is  also  keyed  a  master  gear,  formed 
on  the  same  pitch  cone  and  having,  in  this  case,  the  same  num- 
ber of  teeth.  This  spindle  is  so  set  In  relation  to  the  axis 
about  which  the  crown  gear  revolves,  that  the  master  gear  and 


Fig    142.    A  Special  Milling  Machine  for  Cutting  Bevel  Gear  Teeth. 

the  crown  gear  mesh  together  properly,  the  crown  gear  being 
of  the  required  pitch,  and  having  the  proper  number  and 
shape  of  teeth  for  this  action.  If  now  the  crown  gear  be 
rocked  about  its  axis,  the  master  gear  will  also  rock  with 
it,  carrying  the  gear  being  cut. 

The  blade  is  set,  as  shown  in  the  view  at  the  right,  so 
that  its  cutting  edge  coincides  with  the  plane  of  one  of  the 
teeth  of  the  crown  gear,  and  being  held  in  a  slide  which 
guides  it  in  such  a  way  that  it  moves  in  this  plane,  and  so 
I  hat  its  point  follows  the  line  OX.  radiating  from  the  apex  0 
of  the  pitch  cones.  The  tool  will  evidently  represent  the  side 
of  the  tooth  of  an  imaginary  crown  .gear,  which  is  adapted 
to  mesh  properly  with  any  bevel  gear  such  as  that  shown 
being  cut,  keyed  to  the  master  gear  and  having  the  same 
pitch  cone  shape  and  number  of  teeth. 

If,  with  the  mechanism  so  arranged,  the  crown  gear  be 
rotated  so  as  to  start  the  cut  at  one  side  of  a  tooth  of  the 
work  (which  should  be  first  roughly  cut  to  size)  the  con- 
tinued rotation  of  the  crown  gear  will  roll  the  master  gear 
in  such  a  way  th[it  the  reciprocating  blade  (representing  the 
side  of  an  imaginary  crown  tootli  meshing  with  the  work) 
will  shape  the  side  of  the  tooth  being  cut  to  the  proper  form, 
by  the  molding-generating  process,  on  the  same  principle  as 
shown  in  Fig.  138. 

This  arrangement,  of  course,  is  not  a  practical  working 
machine  as  shown,  since  there  is  no  provision  for  making 
It  universal  for  cutting  bevel  gears  of  other  pitch  cone  angles 
and  numbers  of  teelli,  or  for  Indexing  the  worlc  with  relation 
to  the  master  gear  to  cut  the  remaining  teeth  of  the  work 
shown  in  place.  Arranged  as  shown,  however,  the  machine 
will  cut  any  gear  within  Its  range,  of  the  same  pitch  cone 
angle   and   number   of   tooth   as   the   master   gear.     To   cut   a 


different  number  of  teeth  It  would  only  be  necessary  to  alter 
angle  XOY,  as  required,  setting  the  slide  at  a  greater  angle 
for  fewer  and  larger  teeth,  or  at  a  less  angle  for  more  and 
smaller  teeth. 

This  principle  will  bo  found  applied  in  tliis  and  in  modified 
forms  In  machines  we  will  describe  later.  One  of  the  modi- 
fications which  will  be  seen  is  equivalent  to  making  the 
crown  gear  in  Fig.  139  stationary,  and  swinging  the  frame 
around  It  about  axis  (M,  thus  rolling  the  master  gear  and  the 
work  in  the  same  relation  to  the  tool  as  when  the  frame  Is 
stationary  and  the  crown  gear  is  revolved.  In  the  way  we  have 
just  described.  Still  another  possible  modification  would 
consist  in  holding  the  master  gear  and  work  still,  while  the 
frame  is  swung  about  axis  OB.  In  this  case  the  crown  gear 
would  roll  on  the  master  gear,  rocking  the  tool  slide  in  such 
a  way  as  to  give  the  required  movement.  It  is  not  possible 
to  form  a  tooth  space  complete  with  a  single  tool,  as  shown 
for  spur  gears,  at  T,  in  Fig.  8,  without  cutting  the  tooth  space 
too  deep  at  the  outside  end.  A  separate  blade  has  to  be 
used  for  each  side  of  the  space  or  of  the  tooth. 

By  Milling,  and  6j/  Grinding  or  Abrasion:  Milling  cutters 
or  grinding  wheels  may  be  used  to  represent  the  space  of  the 
tooth,  as  they  represent  the  rack  tooth  for  spur  gears  in 
Figs  9  and  10.  In  Fig.  140  is  shown  diagrammatically  an 
arrangement  by  which  two  cutters  or  grinding  wheels  may  be 
made  to  represent  the  two  sides  of  a  tooth  in  such  a  way  that 
liy  them  a  tooth  space  may  be  finished  complete  in  the  gear 
to  be  cut  in  a  mechanism  similar  to  that  in  Fig.  139,  but  with- 
out requiring  the  reciprocating  movement.  The  same  difli- 
culty  arises  as  In  spur  gears,  of  the  center  of  the  tooth  being 
cut  in  deeper  than  the  ends,  owing  to  the  circular  form  of  the 
cutter.  This,  however,  makes  no  change  in  the  action  of  the 
finished  gear. 

The  variety  of  applications  for  these  various  principles  and 
methods  of  operation  is  fully  as  great  in  bevel  gears  as   in 


Fig.  143.    Brown  &  Sharpe  Automatic  Spur  and  Bevel  Gear  Cutter,  as 
Bet  up  for  Cutting  Teeth  of  the  latter  Form. 

spur  gears,  and  the  machines  in  which  they  are  incorporated 
apply  these  principles  and  methods  In  an  even  more  Ingenious 
fashion. 

Machines  usingr  Formed  Milling  Cutters  for  Shaping  the 
the  Teeth  of  Bevel  Gears. 

One  of  the  most  commonly  used  machines  employing  the 
formed  tool  process  is  the  ordinary  milling  machine.  An 
example  of  the  use  of  the  Cincinnati  miller  for  this  purpose 
is  shown  In  Fig.  141.  The  work  is  held  on  an  arbor  carried 
by  the  spindle  of  the  universal  head,  by  which  the  blank  la 
indexed  for  the  required  number  of  teeth.  The  head  is  set  to 
the  proper  angle  to  make  the  bottom  of  the  tooth  space  hori- 
zontal.    As  explained  in  the  paragraph  describing  Fig.  13.'),  It 
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is  possible  to  cut  but  one  side  of  a  tooth  space  at  a  time,  if 
teetti  of  even  approximate  accuracy  are  desired.  For  this 
reason,  and  to  obtain  as  nearly  a  correct  form  of  tooth  as 
possible,  the  side  of  the  tooth  to  be  cut  is  moved  away  from 
the  cutter  horizontally  and  then  the  work  spindle  is  revolved 
to  bring  it  up  to  it  again,  the  amount  of  "set-over"  and  "roll- 
ing" being  adjusted  by  judgment  and  by  "cut-and-try,"  to  give 
the  best  results.  Instructions  for  doing  this  have  recently 
been  published  in  Machinery.* 

The  automatic  attachment  built  by  Ludwig,  Loewe  &  Co., 
and  shown  in  Fig.  14,  is  also  adapted  to  the  cutting  of  bevel 
gears   in    the    milling   machine,   which    it    renders   automatic. 


Fig.  144.     Cutting  a  Bevel  Gear  on  the  Gould  &  Eberhardt  Automatic 
Machine  of  the  Orthodox  Type. 

doing  the  work  under  the  same  conditions  as  the  orthodox 
machine  shown  in  Figs.  143  and  144. 

The  dividing  head  of  the  milling  machine  may  also  be 
used  on  the  shaper  table,  for  indexing  the  work  and  setting 
it  to  the  proper  angle  when  cutting  the  teeth  with  a  shaper 
tool  having  a  blade  formed  to  the  proper  outline.  The  neces- 
sary set-over  and  rolling  movements  required  to  reproduce 
an  approximation  to  the  correct  form  are  exactly  identical 
with  those  necessary  for  the  milling  machine.  The  shaping 
process  may  be  used  for  odd  jobs  where  no  formed  cutter  is 
available. 

In  Fig.  142  is  shown  a  special  machine  which  is  identical 
in  operation  with  the  milling  machine  when  used  as  shown 
in  Fig.  141.  Being  built,  however,  especially  for  the  work  of 
cutting  bevel  gears,  it  is  of  simpler  construction  and  less 
expensive.  The  bed  of  the  machine  carries  sliding  ways  at 
the  right,  on  which  is  mounted  a  knee  on  the  face  of  which 
the  cutter  spindle  is  vertically  adjustable.  The  latter  is 
driven,  through  the  twisted  and  bevel  gearing  shown,  from  a 
wide-faced  pulley  of  large  diameter.  The  knee  is  not  mounted 
directly  on  the  slide  but  is  carried  by  an  intermediate  saddle 
along  which  it  is  adjustable  in  and  out  for  the  depth  of  cut. 
The  feed  is  provided  with  an  automatic  stop,  but  is  returned 
by  hand.  The  work  is  mounted  on  a  spindle  set  in  a  head, 
which  may  be  clamped  at  the  proper  cutting  angle  on  the 
base  by  which  it  is  supported.  This  base  may  be  adjusted 
toward  or  away  from  the  cutter  as  well  as  parallel  with  the 
movement  of  the  latter,  to  approximately  the  position  re- 
quired. The  work  is  indexed  by  a  notched  plate  operated  by 
hand.  The  index  locking  pin  is  itself  carried  by  an  arm 
which  may  be  swung  about  the  axis  of  the  work  by  a  worm 


and  worm-wheel  adjustment  to  give  the  required  rolling  move- 
ment, independently  of  the  indexing  for  correcting  the  shape 
of  the  teeth.  What  corresponds  to  the  cross  movement  given 
the  blank  in  the  milling  machine  is  effected  here  by  the  vertical 
adjustment  of  the  cutter  spindle  on  the  face  of  the  knee.  Pro- 
vision is  made  for  making  both  of  these  adjustments  positively 
and  quickly.  This  machine  is  built  by  Etablissements  Marcel 
Lejeune,  93  Rue  D'Angouleme,  Paris. 

Another  favorite  way  of  using  the  formed  cutter  principle 
for  cutting  the  teeth  of  gears  employs  a  modification  of  the 
orthodox  automatic  gear-cutting  machine,  such  as  previously 
shown  in  Figs.  21  to  28  inclusi%'e.  When  this  is  done,  one 
side  of  the  tooth  can  be  finished  clear  around  without  atten- 
tion from  the  operator,  the  cutter  slide  feeding  up,  returning, 
and  the  work  indexing,  as  for  spur  gears.  The  cutter  has  to 
be  set  out  of  center  with  the  blank  and  the  latter  rotated,  to 
approximate  the  correct  form,  as  with  the  machines  previously 
described.  After  going  around  one  side  of  the  tooth,  this  ad- 
justment has  to  be  reversed  to  complete  the  other  side,  so 
that  two  operations  are  necessary.  Fig.  143  shows  the  Brown 
&  Sharpe  gear-cutting  machine  as  provided  with  the  angular 
cutter  slide  adjustment  for  bevel  gears,  and  Fig.  144  shows  a 
Gould  &  Eberhardt  machine  arranged  for  the  same  work. 
Probably  a  greater  proportion  of  the  bevel  gears  made  are 
tut  on  machines  of  this  kind  than  in  any  other  way.  For 
slow  running  gears,  the  approximation,  especially  if  the  teeth 
are  afterward  filed,  may  be  made  close  enough  to  be  correct 
for  all  practical  purposes.  For  large,  high-speed  gears  to 
transmit  power,  one  of  the  planing  processes  to  be  described 
later  should  be  used. 

In  Fig.  145  is  shown  still  another  method  of  adapting  the 
orthodox  gear-cutting  machine  to  the  work  of  cutting  bevel 
gears.     The  machine  shown  in  this  case  is  that  built  by  the 


*  See   article  "Cutting  Bevel  Gears  witU   a  Rotary   Cutter,"   in   the 
Oclolier,  1907,  issue  of  Machineet. 


Fig.  145.    An  Attachment  to  the  Flather  Automatic  Spi^r  Gear  Cutter 
for  the  Cutting  of  Bevel  Gears. 

E.  J.  Flather  Mfg.  Co.,  of  Nashua,  N.  H.,  and  illustrated  in 
Fig.  23.*  The  attachment  consists  of  a  supplementary  work 
spindle  connected  with  the  main  work  spindle  by  bevel  gear- 
ing in  such  a  way  that  it  may  be  adjusted  to  any  angle,  thus 
making  it  unnecessary  to  complicate  the  cutter  slide  and  feed- 
ing mechanism.  The  attachment  is  suitable  for  work  of  small 
diameter,  and  may  be  applied  to  machines  not  originally  de- 
signed for  cutting  bevel  gears. 

The  automatic  idea  has  been  carried  still  further  in  a  ma- 
chine developed  a  few  years  ago  by  the  Brown  &  Sharpe  Mfg. 
Co.,  of  Providence,  R.  I.,  for  cutting  bevel  gears  for  chainless 
bicycles.     These  gears  were  to  be  made  in  enormous  quantities, 

*  See   "New  Macliineiy  and  Tools"   in   the   December,   1907,   is.sue  of 
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SO  I  hat  tlu'  tinio  lost  In  the  sldo  adjust mont  and  the  rolling 
of  tho  work  to  bring  tlio  blank  and  cutler  into  position  for 
eutting  tlio  other  sldo  of  tile  tooth,  after  one  side  had  been 
completed,  consumed  snflieient  time  to  make  the  elimination 
of  the  operation  profitable.  The  machine  shown  in  Fig.  146  was 
therefore  devised  to  first  feed  the  cutter  through,  with  the  cut- 
ter an<l  work  set  properly  for  finishing  one  side  of  the  tooth; 


Fig.  146.  A  Special  Bevel  Gearqcutting  Mauhiue  in  which  provision  is 
made  for  Shifting  the  Line  of  Travel  of  the  Cutter;  both  Sides  of  the  Teeth 
are  finished  automatically. 

when  the  cutter  had  passed  through  the  work,  the  slide  on 
which  it  was  mounted  was  shifted  to  a  different  angular  loca- 
tion, so  that  when  it  was  fed  backward  to  its  starting  position, 
the  return  cut  operated  on  the  opposite  side  Ol  the  tooth  space, 
under  conditions  which  finished  it  to  the  desired  form.  This 
change  in  angular  position  of  the  tool  slide  was  so  adjusted  as 
to  be  equivalent  to  the  rolling  of  the  blank  and  the  sidewiso 
movement  of  the  cutter  or  work,  required  in  cutting  bevel 
gears  in  the  milling  machine  or  automatic  gear-cutter. 


Pig.   147. 


A  German  Shaper  Attachment  for  Forming  the  Teeth  of 
Bevel  Gears  on  the  Templet  Principle. 


Til  is  machine  indexes  the  work  by  a  notched  plate,  stops 
the  feed  when  the  last  tooth  has  been  cut,  and  is  in  other  ways 
adapted  to  the  rapid  manufacturing  of  gears  in  large  quanti- 
ties. The  gears  are  afterwards  finished  by  molding-generating 
process  to  be  described  later,  in  which  the  inaccuracies  In- 
herent In  the  formed  tool  principle  are  smoothed  out.  Of 
course,  its  usefulness  is  not  liiiiilcil  lo  the  bicycle  field  for 
which  it  was  first  designed. 


AtlachniontH  for  Formlnpr  tho  Teeth  of  Bevel  GoarH  by 
the  Tuniplot,  Principle. 

The  templet  principle  has  found  a  much  wider  conimercial 
application  for  cutting  hovel  gears  than  for  cutting  spur  gears. 
This  is  due  to  the  fact  that  the  formed  tool  method,  as  we 
have  seen.  Is  not  suited  to  producing  theoretically  accurate 
(eelli  in  the  bevel  type  of  gear  as  it  does  in  the  ease  of  tho 
spur,  since  it  does  not  give  to  the  teeth  an  outline  at  the 
small  end  similar  to  that  at  the  large  end.  Since  the  templet 
process  Is  the  least  complicated  way  of  forming  a  tooth  simi- 
lar ill  outline  from  one  end  to  the  other  (in  other  words,  one 
whose  elements  vanish  at  the  apex  of  tho  pitch  cone),  a  num- 
ber of  very  successful  commercial  machines  have  been  built 
involving  this  principle.  The  first  cases  we  will  consider, 
however,  are  not  complete  machines,  but  attachments  to  the 
shaper. 

In  Fig.  147  Is  shown  an  attachment  built  by  the  Act.-Gcs. 
filr  Schniirgel-u.  Maschinen-Fabrikation,  Rockenheim-Frank- 
furt  am  Main.*  This  is  mounted  on  the  shaper  table  so  that 
the  angularly  adjustable  head  which  carries  the  work  spindle 
overhangs  the  side.  The  work  spindle  is  indexed  with  worm 
and  worm-wheel  and  index  plate  as  in  the  case  of  the  milling 
machine  dividing  liead.  This  indexing  mechanism  Is  at- 
tached to  a  quill  which  is  journaled  in  the  work  spindle  head. 
It  has  adjustably  mounted  on  its  outer  end  a  bar  B,  to  which 
a  holder  is  attached  for  supporting  the  templet  D.  An  outer 
arm    C,   supported    from   the   frame   of   the   attachment   by   a 


Pig.  148.     An  American  anapbi-  Attachment  employing  a  Templet  for 
Controlling  the  Shape  of  the  Bevel  Gear  Tooth  produced. 

bar  G,  carries  a  roll  which  is  adapted  to  engage  with  the 
edges  of  templet  D.  The  blank,  in  feeding.  Is  swung  up  into 
the  tool  about  center  A.  This  swinging  movement  is  operated 
by  a  worm  and  worm-wheel  sector  controlled  by  a  ratchet  feed. 
As  the  work  is  thus  gradually  fed  up  into  the  tool,  the  action 
of  the  roll  on  the  templet  will  rock  bar  B.  and  the  quill  and 
index  motion  attached  to  it,  thus  swinging  the  work  in  such  a 
way  as  to  rei)roduce  the  outline  of  the  templet  on  the  outside 
of  the  tooth.  The  action  is  thus  identical  in  its  effects  with 
that  in  Fig.  136,  though  the  templet  is  used  to  control  the 
work  instead  of  controlling  the  tool. 

The  attachment  shown  clamped  to  the  shaper  table  in  Fig. 
148  is  the  Invention  of  Mr.  Fred  Mill,  704  Prytania  Ave., 
Hamilton,  Ohio.  The  design  of  the  attachment  will  best  be 
understood  from  the  line  elevations  in  Fig.  149.  The  work 
siiindle  is  carried  in  a  head  B,  which  is  swung  on  horizontal 
Irunuions  A  in  housing  C.  This  housing  is  held  liy  semi-circu- 
lar gibs  to  the  circular  base-plate  D,  so  that  it  may  be  swung 
about  a  vertical  axis.  The  feed  rod  E,  operated  by  the  regu- 
lar feed  movement  of  the  shaper.  Is  connected  through  a 
ratchet  and  hand-wheel  with  a  worm  and  worm  gear  F,  con- 
nected  by   spur  gear   segments   with    the   spindle   head   B   in 

•  Si'i'  iirtlole  "Two  (iciiuiiii  Hcvfl  (iem-  yimpins  .Vltacluiii'uls"  In  tlic 
May,  11107,  issue  of  Macuinisuv. 
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such  a  way  as  to  swing  it  about  its  horizontal  trunnions  A,  and 
thus  feed  the  blank  up  into  the  tool. 

On  the  base-plate  D  to  which  the  housing  is  gibbed,  is  at- 
tached a  holder  G  to  which  the  former  or  templet  is  fastened. 
The  roll  which  bears  on  this  templet  is  held  in  a  roller  slide 
/,  which  is  connected  with  the  segment  gears  which  swing 
the  head  in  such  a  way  that,  as  the  blank  is  fed  upward  into 
the  work,  the  roller  slide  is  fed  downward,  carrying  the  roller 
along  the  face  of  the  templet.  Since  the  roll  and  roller  slide 
are  supported  by  the  housing  C,  the  templet  moves  the  hous- 
ing about  its  vertical  axis,  in  conjunction  with  the  swinging 
of  the  head  about  its  horizontal  axis,  so  as  to  produce  the 
proper  shape  of  tooth.     The  roll  is  held  in  contact  with  the 


head  rocks.  It  is  possible,  by  providing  suitable  change  gears 
between  cam  M  and  worm  shaft  C  in  place  of  the  fixed  gears 
shown,  to  use  the  same  cam  or  templet  M  for  cutting  a  large 
range  of  gears,  it  not  being  necessary  in  that  case  to  have  one 
for  each  tooth  used.  The  principle  which  makes  this  possible 
was  explained  in  a  description  of  this  attachment,  previously 
published  in  Machinebt.* 

Machines  for  Shaping-  or  Planing  the  Teeth  of  Bevel  Gears 
by  the  Templet  Principle. 

In  this  country  the  templet  principle  is  represented  com- 
mercially by  a  single  machine,  that  built  in  various  sizes  and 
designs  by  the  Gleason  Works,  of  Rochester,  N.  Y.  This  ma- 
chine  is   illustrated   in   Fig.    151.     The   tool   is   carried   by   a 
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Fig.  149.    Rear  and  Side  Elevations  of  the  Bevel  Gear  Shaper  Attachment  shown  in  Fig.  148. 


templet  by  lever  K,  one  end  of  which  carries  a  weight,  while 
the  other  bears  on  the  roll  stud.  For  shaping  the  other  sides 
of  the  teeth,  the  templet  is  fastened  on  the  other  side  of 
holder  G,  and  the  bent  lever  K  is  reversed  so  as  to  press  the 
roll  against  the  templet  in  its  new  position.  A  stop  is  pro- 
vided which  releases  the  automatic  feed  and  quickly  returns 
the  head,  so  that  the  tool  clears  the  work,  as  soon  as  the  cut 
has  been  made  to  the  proper  depth.  We  understand  that  Mr. 
Mill  is  designing  an  automatic  machine,  operating  on  the  same 
principle. 

In  Fig.  150  is  shown  a  German  bevel  gear  shaping  attach- 
ment, the  invention  of  Prof.  Moritz  Kroll  of  the  Government 
Trade  School  of  Pilsen.  This  device  is  also  designed  to  be 
mounted  on  the  shaper  table.  It  has  a  base-plate  to  which 
are  attached  two  standards,  F  and  F,,  having  bearings  for  the 
trunnions  on  head  B,  which  may  be  adjusted  about  these  trun- 
nions to  the  desired  cutting  angle,  by  means  of  a  worm,  and 
worm  sector  E,  fast  to  F,.  The  work  is  divided  by  the  index 
plate  and  adjustable  crank  shown,  operating  a  worm  mesh- 
ing with  the  index  worm-wheel  on  the  rear  end  of  the  work 
spindle  A.  This  index  mechanism  is  supported  on  an  arm, 
whose  lower  forked  end  is  seen  at  /.  The  contact  points  on 
either  side  of  this  arm,  as  desired,  may  be  made  to  be<ar 
under  spring  pressure  on  cam  M,  which  is  pinned  to  gear  Q, 
in  mesh  with  gear  D,  which  is  in  turn  keyed  to  the  shaft  C, 
carrying  the  worm  engaging  with  sector  E.  All  this  mech- 
anism is  mounted  on  swinging  head  B,  excepting  E.  which  is 
pinned  to  standard  F,.  From  this  it  will  be  seen  that  the 
work  may  be  swung  up  into  the  shaper  tool  about  the  trunnions 
on  head  B  by  operating  shaft  C. 

As  the  work  is  thus  swung  upward,  gear  Q  is  revolved,  and 
with  it  cam  or  templet  M,  which  rocks  the  lower  end  of  lever 
I,  and  with  it,  the  work.  Templet  M  is  so  shaped  that  this 
rocking  movement,  in  conjunction  with  the  upward  swinging 
of  the  blank,  causes  the  point  of  the  tool  in  the  shaper  to  pro- 
duce the  required  outline  of  tooth.  In  this,  as  in  the  previous 
cases,  the  point  of  the  tool  is  set  to  travel  along  a  line  which, 
if  produced,  would  meet  the  intersection  of  the  axis  of  the 
work  spindle  and  the  axis  of  the  trunnions,  about  which  the 


holder  reciprocated  by  an  adjustable,  quick-return  crank  mo- 
tion. The  slide. which  carries  this  tool-holder  may  be  swung 
in  a  vertical  plane  about  the  horizontal  axis  on  which  it  is 
pivoted  to  the  head,  which  carries  the  whole  mechanism  of 
tool-holder,  slide,  crank,  driving  gearing,  etc.  This  head,  in 
turn,  may  be  swung  in  a  vertical  axis  about  a  pivot  in  the 
bed.  The  circular  ways  which  guide  this  movement  are 
easily   seen  in  the  illustration.     The  intersection  of  the  ver- 


Fig.  150.    Shaper  Attachment  devised  by  Professor  Kroll,  in  wrhich^a 
Circular  Templet  is  usewl  for  Forming  the  Teeth  of  Bevel  Gears. 

tical  and  horizontal  axes  of  adjustment  (which  takes  place 
in  mid  air  in  front  of  the  tool  slide)  is  the  point  0  in  Fig.  136, 
where  the  templet  principle  is  shown  in  diagrammatic  form. 
The  apex  of  the  pitch  cone  of  the  bevel  gear  must  be  brought 
to  this  point  0.  The  blank  is  mounted  on  a  spindle  carried 
by  a  head  which  is  adjustable  in  and  out  on  the  top  of  the 

•  See  article  "Two  German  Bevel  Gear  Shaping  Attachments"  In  the 
May,  1907,  issue  of  Macbineby, 


.Iiilv,   1008. 


MACHINERY. 


707 


lu'il  of  the  iiinphlne  so  that  the  apex  of  the  eono  of  the  gear 
may  be  brought  to  this  point  by  iiieans  of  the  gages  which 
aio  a  part  of  the  equipment  of  the  machine.  The  work  spindle 
Is  provided  with  an  Indexing  mechanism,  which  operates  auto- 
matically, as  do  all  the  other  functions  of  the  machine. 

Three  templets  are  used,  mounted  In  a  holder  attached  to 
the  front  of  the  bed,  on  the  opposite  side  from  that  shown. 
The  first  of  these  templets  is  for  "stocUIng"  or   roughing  out 


Pigr-  151.     Gleason  Templet-controlled  Bevel  Gear  Planing  Mach 

the  tooth  spaces.  It  is  simply  a  horizontal  straight-edge  on 
which  re&ts  a  roller,  attached  to  the  outer  end  of  the  slide  ou 
which  the  tool-holder  reciprocates.  With  the  work  and  tool 
set  properly,  the  whole  tool-carrying  head  is  swiveled  about 
the  vertical  axis,  feeding  in  at  each  stroke  of  the  blade  deeper 
and  deeper,  until  the  space  has  been  properly  roughed  out. 
After  each  tooth  space  has  been  gashed  in  this  fashion,  the 
templet  holder  is  revolved  to  bring  one  of  the  formed  templets 
into  position,  and  a  tool  is  set  in  the  holder  so 
that  its  point  bears  the  same  relation  to  the 
shape  of  the  tooth  desired  as  the  cam  roll  does 
to  the  templet.  The  head  is  again  fed  in  by 
swinging  it  around  its  vertical  axis,  during 
which  movement  the  roll  runs  up  on  the  sta- 
tionary templet,  swinging  the  tool  about  its  hori- 
zontal axis  in  such  a  way  as  to  duplicate  the 
desired  form  on  the  tooth  of  the  gear.  One  side 
of  each  tooth  being  thus  shaped  entirely  around, 
the  holder  is  again  revolved  to  bring  the  third 
templet  into  position.  This  has  a  reverse  form 
from  the  preceding  one  adapted  to  cutting  the 
other  side  of  the  tooth.  A  tool  with  a  cutting 
point  facing  the  other  way  being  inserted  in  the 
holder,  each  tooth  of  the  gear  has  its  second  side 
formed  automatically,  as  before,  completing  the 
gear. 

The  swinging  movement  for  feeding  the  tool 
and  the  indexing  of  the  work  are  taken  care  of 
by  the  mechanism  of  the  machine  without  atten- 
tion on  the  part  of  the  operator.  The  swinging 
feeding  movement  about  the  vertical  axis  is 
effected  by  a  cam  and  slotted  link  motion  which 
may  be  adjusted  to  any  degree  of  angular  movement  required. 
The  head  may  be  angularly  adjusted  with  respect  to  its  feed  to 
agree  with  the  pitch  angle  of  the  gear  being  cut.  This  is  a 
more  recent  design  than  the  last  machine  of  this  kind  that  was 
Illustrated  in  M.vciiineuy,*  differing  from  it  particularly  in  the 
feeding  arrangement.  That  previously  shown  was  fed  in  to 
depth  by  a  segment  of  a  worm-wheel  operated  by  a  feed  motion 

•  See  nrtlelo  "Cutting  Bevel  (ieiirs  wKli  Correct  Teeth"   Iji  the  .Tnnc, 
1808,  Issue  of  Macuineuy. 


which  could  be  given  a  forward  movement  for  any  required 
<l(plh  of  cut,  and  a  quick  return,  which  was  again  reversed  as 
soon  as  the  indexing  took  place. 

A  French  machine,  built  by  Usines  Bouhey,  43  Avenue 
Daumesnll,  Paris,  Is  shown  In  Fig.  152.  While  it  operates 
on  the  templet  principle,  the  movement  for  producing  the  de- 
sired outline  is  somewhat  different  from  that  employed  in  the 
Gleason  machine,  previously  described.  Instead  of  applying 
the  movement  derived  from  the  templet  to  the 
tool,  it  is  applied  to  the  work,  in  a  manner 
which  will  be  evident  from  the  illustration  and 
the  following  description: 

The  cutting  tool  Is  carried  by  an  overhanging 
arm,  at  the  top  of  the  frame,  operated  by  the 
slotted  crank  shown.  The  work  spindle  carry- 
ing the  wheel  to  be  cut,  the  indexing  worm- 
wheel,  automatic  dividing  apparatus,  etc.,  arc 
carried  on  brackets  attached  to  a  swinging  sec- 
tor. The  woric  spindle  is  so  arranged  that  it 
may  be  adjusted  longitudinally,  to  bring  it  into 
coincidence  with  the  axis  about  which  the  sec- 
tor is  adjusted.  The  Indexing  mechanism  is 
attached  to  a  frame  which  is  free  to  swing 
under  the  influence  of  the  templet,  which  is 
attached  to  the  upper  end  of  an  adjustable  arm 
carried  by  this  frame,  and  is  located  in  a  posi- 
tion to  bear  on  a  fixed  guiding  plate  supported 
by  the  bed  of  the  machine.  It  is  held  in  con- 
tact with  it  by  a  weight  and  cord. 

The  action  is  as  follows:  The  wheel,  prop- 
erly mounted  on  its  arbor,  is  swung  upward 
toward  the  reciprocating  tool  by  a  worm  feed 
movement,  applied  to  worm-wheel  teeth  cut  in 
the  periphery  of  the  sector.  While  this  angular 
feeding  movement  Is  in  progress,  a  varia- 
ble rocking  is  imparted  to  the  entire 
indexing  mechanism,  work  spindle  and  work,  through  the 
action  of  the  templet  on  the  stationary  guide  plate. 
It  is  this  variable  motion,  controlled  by  the  templet, 
which  produces  the  desired  outline  on  the  tooth.  When  the 
correct  depth  of  tooth  has  been  reached,  the  feed  is  auto- 
matically tripped  and  the  sector  returned  to  its  original  posi- 
tion. The  work  is  then  indexed,  the  forward  feed  automati- 
cally re-engaged,  and  the  cycle  of  operations  continued   until 


Pig.  152. 


The  Bouhey  Templet  Planing  Machine,  In  which  Provision  la  made  for 
the  Cutting  of  Twisted  Teeth. 

all  the  teeth  are  finished  on  that  side,  and  the  machine  is 
stopped  by  the  operator,  and  reversed  for  completing  the 
teeth. 

A  unique  provision  of  this  machine  Is  that  made  for  cut- 
ting bevel  gears  with  twisted  teeth,  as  shown  in  Fig.  152.  It 
consists  simply  In  providing  for  a  positive  connection  between 
the  Indexing  mechanism  and  the  crank-shaft  driving  the  tool 
slide,  through  the  medium  of  change  gears,  so  that  the  work 
and  crank  rotate  In  unison  at  the  proper  ratio  to  give  the 
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number  of  teeth  desired  in  the  work.  Since  the  stroke  then 
takes  place  while  the  worlt  is  rotating,  a  twisted  form  of 
tooth  is  produced.  This  tooth  has  the  same  shape  (when 
seen  at  the  ends)  as  when  a  straight  tooth  is  being  cut  by  the 
usual  method.  For  cutting  another  gear  of  any  angle  to 
mesh  with  a  gear  cut  this  way — such,  for  instance,  as  the 
one  shown  In  the  engraving — it  is  only  necessary  to  reverse 
the  connection  between  the  crank  and  the  work  so  that  rota- 
tion takes  places  in  the  opposite  direction,  and  to  set  the  slide 
and  the  templet  for  the  new  angle  and  the  new  tooth.  This 
being  done  and  the  length  of  the  stroke  being  the  same,  the 
teeth  cut  will  exactly  correspond  in  curvature  with  those  pre- 
viously cut  in  the  mating  gear. 

Twisted  tooth  bevel  gears  are  almost  unknown  in  America, 
but  have  found  considerable  favor  in  Europe,  where  twisted 
tooth  gearing  of  various  kinds  is  in  much  greater  favor  than 
here.  The  teeth  of  gears  thus  made  are  not  made  to  a  true 
conical  helix,  since  the  motion  is  modified  by  the  crank  move- 
ment. All  that  is  required,  however,  is  that  the  curves  of  the 
gear  and  pinion  should  be  such  that  the  teeth  of  each  will 
bear  evenly  on  the  other.  This  requirement  is  met  in  this 
machine. 

An  English  machine,  built  by  Greenwood  &  Batley,  Ltd., 
Albion  Works,  Leeds,  is  shown  in  Fig.  1.53.  The  action  and 
general  arrangement  of  the  machine  are  almost  identical  with 
that  of  the  previous  machine,  excepting  that  no  provision  is 
here  made  for  cutting  twisted  teeth.  A  comparison  of  the 
two  tools  serves  well  to  show  the  wide  variation  in  details 
resulting  when  two  designers,  independently  work  out  the 
same  idea.  Aside  from  the  difference  in  •details,  there  are  two 
salient  changes  in  the  mechanism.  One  of  these  relates  to 
the  feed,  which  is  of  the  ratchet  type,  driven  from  a  slotted 
disk.  The  other  change  relates  to  the  mounting  of  the  head, 
which  is  carried  on  two  superimposed  swiveling  sectors,  which 
pivot  on  a  common  center  whose  axis  meets  the  line  of  travel 


Fig.  153.    The  Greenwood  &  BaUey  Templet  Bevel  Gear  Shaping  Machine. 

of  the  cutting  tool.  The  outer  sector  is  adjustable  on  the 
face  of  the  inner  one  to  suit  the  angle  of  the  wheel  being  cut, 
while  the  feed  movement  is  applied  to  the  latter.  Except  for 
the  particulars  enumerated,  the  action  is  identical  with  that 
of  the  Bouhey  machine. 

In  Fig.  154  is  shown  still  another  machine  with  the  same 
relations  between  the  tool,  the  work  and  the  templet.  As  may 
be  seen,  however,  the  design  is  so  different  that  there  is  no 
resemblance  between  it  and  those  shown  in  Figs.  152  and 
153.  The  tool  is  carried  by  a  ram  reciprocated  by  a  mechan- 
ism similar  to  that  used  in  a  crank-driven  shaper;  the  whole 
arrangement   of   the   machine,   in   fact,   resembles   that    of  a 


shaper  and  is  structurally  derived  from  it.  The  work  is  car- 
ried on  a  spindle  mounted  in  a  frame  hung  about  a  horizontal 
axis  from  pivots  seated  in  the  arms  shown  projecting  from 
either  side  of  the  head  of  the  machine.  The  work  is  adjusted 
on  the  arbor  to  bring  the  apex  of  the  pitch  cone  into  the  hori- 
zontal axis  through  the  trunnions.  A  rigid  outboard  support 
for  the  work  arbor   is  furnished,  as  shown. 

The  frame  carrying  the  work  is  swung  upward  for  feeding 
about  the  horizontal  trunnions  by  a  feed  movement  operated 
by  the  tooth  sectors  shown  on  each  side,  which  are  engaged 
by  pinions  on  a  horizontal  shaft,  connected,  in  turn,  by  gearing 
with  a  ratchet  disk  seen  at  the  side  of  the  head.     From  this 


Fig.  154.    The  Oerlilcon  Single-tool  Templet  Bevel  Gear  Shaper. 

the  feed  movement  is  obtained.  Stops  are  provided  on  the 
face  of  the  disk  which  limit  the  swinging  feed  movement,  and 
actuate  mechanism  for  returning  the  work  rapidly  when  the 
cut  has  been  completed,  so  that  the  tool  is  clear  for  indexing 
the  blank.  When  the  indexing  has  taken  place,  the  upward 
feed  is  again  automatically  thrown  in.  As  in  the  Greenwood 
&  Batley  machine,  the  entire  dividing  mechanism  is  attached 
to  a  bracket  carrying  an  adjustable  arm  to  the  upper  end  of 
which  the  templet  is  attached.  By  means  of  springs  this 
templet  may  be  caused  to  bear  on  adjustable  contact  surfaces 
at  either  side,  depending  on  which  side  of  the  tooth  is  being 
cut.  The  templet,  bearing  on  the  guide  attached  to  the  head 
of  the  machine  on  the  side  farthest  from  the  observer,  is  some- 
what imperfectly  shown  in  the  engraving. 

We  think  it  will  be  agreed  that  this  tool  gives  evidences  of 
careful  design  and  construction.  It  has  a  decidedly  rugged 
and  business-like  look.  It  is  built  by  the  Societe  Suisse  pour 
la  Construction  de  Machines-Outils  Oerlikon,  Oerlikon  pres 
Zurich,  Switzerland. 

t     *     * 

The  United  Slates  Navy  Department  has  decided  to  install 
oil-burning  apparatus  on  two  of  the  five  torpedo-boat  destroy- 
ers which  are  now  being  constructed  by  Cramp  &  Sons,  the 
Bath  Iron  Works,  and  the  New  York  Ship  Building  Company. 
Some  weeks  ago.  Secretary  Metcalf  decided  that  it  would  be 
advantageous  to  have  these  boats  equipped  for  burning  oil 
instead  of  coal.  The  practicability  of  extending  this  system  to 
torpedo-boat  destroyers  already  in  service  has  been  talked  of, 
and  such  a  change  carefully  considered  by  experts,  who  have 
come  to  the  conclusion  that  it  would  be  impracticable  to  con- 
vert into  oil-burning  craft  torpedo-boat  destroyers  already 
completed.  Aside  from  the  expense  which  such  a  change  would 
entail,  it  was  found  that  the  installation  of  such  apparatus 
would  involve  much  work  in  the  way  of  alterations,  and  this 
could  only  be  done  under  great  difficulty. 
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SPECIAL  MACHINES  AND  TOOLS  USED  IN 
UPRIGHT  DRILL  MANUFACTURE. 

Oiu-  of  tlie  Uuiviiis  cilios  ol  the  MiiUllc  West— UockCord,  HI. 
— has  acquired  consklerable  distinct ioii  within  the  past  few 
yeius  as  a  niacliine  tool  nianufacluriiiK  town.  Six  concerns 
building  lathes,  planers,  drilliiiR  machines,  iniilinK  machines 
and  shapers  are  now  located  there;  hut  niacliine  tool  building 
is  by  no  means  a  luw  divelopment  in  l{ocl<rord.  One  of  the 
oldest  concerns  in  the  United  States  is  the  W.  V.  &  John 
Barnes  Co.,  builder  of  foot-power  lathes,  foot-power  wood- 
working machinery  and  upright  drilling  machines.  From  this 
concern  three  other  machine  tool  companies  in  Rockford  have 
developed,  these  being  the  Uocktord  Drilling  Machine  Co. 
(formerly  B.  F.  Barnes  Co.1,  the  Barnes  Drill  Co,  and  the 
Mechanics  Machine  Co. 

The  lively  competition  existing  in  the  manufacture  of  up- 
right drilling  machines  has  led  to  the  development  of  many 
interesting  time-  and  labor-saving  devices  in  the  Rockford 
shops,  which  are  largely  used  on  drill  prtsscs.  The  following 
article  relates  to  the 
shop  practice  of  the 
Rockford  Drill- 
ing Machine  Co.,  and 
the  special  tools 
illustrated  and  d  e  - 
scribed  are  to  a  large 
extent  the  result  of 
the  ingenuity  and  re- 
sourcefulness of  Mr. 
R.  Milne,  the  super- 
intendent. The  de- 
vices  which  are 
adapted  to  the  drill 
press  make  good  ob- 
ject lessons  to  the 
intending  purchasers, 
showing  them  to 
what  extent  this 
humble  machine  can 
be  used  for  manufac- 
turing parts  that  are 
commonly  done  on 
much  more  costly 
tools. 

Figs.  1,  2,  3,  4,  and 
5  are  examples  in 
point.  Fig.  2  illus- 
trates a  cam-cutting 
attachment  for  cut- 
ting a  special  cam 
used  In  a  certain 
style  of  drill  press. 
This  cam  operates 
the  feed  motion  of 
the  drill  spindle 
through  ratchets.  The  construction  of  the  rig  for  cutting 
the  cam  A  is  quite  plainly  shown  in  the  engraving.  A 
small  gear  is  mounted  on  the  lower  part  of  the  drill 
spindle,  which  drives  a  train  of  gears  and  worm-wheels. 
The  first  worm  B  and  wortii-wheel  gives  the  rotary  motion  to 
the  mandrel  on  which  the  cam  is  mounted,  and  the  second 
worm-wheel  driven  by  gear  C  operates  the  crank-shaft  D,  to 
which  the  slide  mounted  on  the  base  E  is  attached  by  the  con- 
necting-rod shown  in  front.  This  slide  reciprocates  £he  cam 
underneath  the  end  mill  mounted  in  the  drill  spindle,  and  thus 
generates  the  required  curve.  The  machine  operates  auto- 
uuiiically,  the  regular  feefi  of  the  drill  press  moving  the  end 
mill  downward  until  the  required  depth  is  reached,  when  an 
automatic  throw-out  stops  the  feed. 

I'Mg.  1  is  another  illustration  of  unusual  drilling  machine 
work,  a  set  of  special  tools  being  provided  for  finishing  small 
cone  imlleys.  The  rough  casting  is  mounted  in  a  jig.  as  shown 
at  the  right,  and  the  spindle  hole  is  bored  out,  the  boring  tool 
tjeing  sujjported  by  a  bushing  in  the  top  of  the  jig.  The  cast- 
ing Is  then  reversed  and  iilaced  In  the  next  jig  at  the  left,  on 
which    Ik  mounted   a  set   of   liirulug  tools.     As  the  casting   Is 


Fig.  1.    Set  of  Tools  used  on  Gang  DrUl  for  Boring  and  Turning  Cone  Pulleys. 


revolved,  these  tools  face  the  edges  of  the  cone  steps,  the 
feed  being  automatically  effected  by  the  mechanism.  The 
next  step  Is  turning  the  faces  of  the  pulleys.  This  jig  Is 
simpler  in  construction.  The  easting  Is  fed  downward  past 
the  turning  tools  held  In  the  sides  of  the  yoke.  When  this 
oiieration  Is  finished,  the  steps  have  been  turned  straight.  The 
jig  at  the  extreme  left  is  for  coning  the  sleiis,  the  tools  being 
forming  tools,  which  are  fed  l)y  hand. 

Fig.  3  illustrates  a  drill  press  jig  for  boring  pulleys.  It  con- 
sists of  a  base  in  which  are  vertically  mounted  three  square- 
thread  screws  which  act  as  the  supports  for  the  top  plate 
carrying  the  guide  bushing.  The  movable  pail  of  the  jig  is 
operated  by  three  hand-wheels  connected  by  a  bicycle  chain 
running  on  sjirockets  and  held  closely  in  contact  with  the 
sprocket  by  adjustable  idlers.  A  novel  feature  of  the  jig  is 
the  jaws  clamping  the  edges  of  the  pulley  rim.  These  jaws 
are  notched  in  vee  shape,  and  grasp  the  pulley  rim  internally 
at  the  top  and  externally  at  the  bottom  in  the  example  shown, 
but  a  larger  or  smaller  size  would  be  grasped  in  reverse  man- 
ner by  the  upper  and  lower  jaws.     The  jig  is  adapted  to  pulleys 

of  all  sizes  within  its 
capacity,  the  notched 
jaws  holding  any 
size  pulley  within 
these  limits  concen- 
tric with  the  central 
hole. 

Fig.  5  Is  a  simple 
rig  applied  to  a  26- 
inch  drill  for  boring 
drill  spindles.  The 
drill  Is  held  station- 
ary, being  mounted 
on  the  table,  and  is 
of  the  oil  tube  va- 
riety. The  lips  are 
ground  to  cut  left- 
handed  in  order  to 
accommodate  the 
drill  to  the  left-hand 
rotation  of  the  work. 
A  gear  is  mounted 
on  the  lower  end  of 
the  drill  spindle, 
which  drives  a  gear 
mounted  on  a  sleeve 
in  which  the  spindle 
to  be  bored  is  chuck- 
ed. Lubr  i  cant  is 
forced  to  the  point 
of  the  drill  and 
chips  and  oil  are 
forced  downward  on- 
to the  table.  The 
rig  is  very  cheap 
and  effective  in  oper- 
ation. It  consists  essentially  of  only  two  castings,  and  the 
rotary  sleeve,  together  with  the  chuck,  clamping  screws  and 
driving  gears. 

Fig.  -1  shows  a  set  of  tools  used  on  a  gang  drill  for  boring 
and  finishing  collars.  The  rough  casting  is  first  caught  in  the 
three-jawed  chuck  at  the  right,  and  reamed  and  faced.  It  Is 
then  removed  to  the  center  fixture,  which  has  an  expanding 
arbor  worked  by  the  nut  Beneath.  The  arbor  is  expanded  In- 
side the  bore  and  holds  the  casting  firmly  for  the  rough  turn- 
ing operation  performed  by  the  tool  shown  above  it.  The 
finishing  operation  is  conducted  in  the  same  way.  the  bushing 
being  held  in  the  same  manner  and  turned  by  a  finishing  tool 
of  the  same  style  as  the  roughing  tool. 

Figs.  7  and  S  show  two  views  of  a  novel  machine  for  cutting 
oil  grooves  in  loose  pulleys  and  cone  pulleys.  A  loose  pul- 
ley A  Is  shown  in  place  In  the  chuck  B  in  Fig.  7,  and  the  end 
of  the  cutting  bar  is  shown  projecting  through  the  bore  In  the 
hub.  The  chuck  used  for  holding  loose  pulleys  consists  of  two 
sectors  BB  turned  with  concentric  grooves  to  suit  the  various 
diameters  of  pulley  rims.  The  handle  If,  shown  in  front  In 
I'Mg.   S.  loosens  and  tightens  tlic   fraiiu'  boUIIng  these  sectors. 
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The  pulley  is  placed  in  position  in  the  sectors,  and  by  tight-  movements,  as  is  required  for  cutting  a  key-seat  deepest  in  the 

ening  the  handle  they  ar&  made  to  grip  the  pulley  rim  firmly,  center.     The  cutter  bar  F  is  mounted  on  trunnions  on  a  slide, 

For  small  work,  a  three-jawed  chuck  G  mounted  on  a  plate,  and  the  rear  end  C  is  pivoted  to  the  end  of  a  connecting-rod 

shown  leaning  asainst  the  base  in  Fig.  7,  is  employed.     For  D,  also  mounted  on  trunnions  in  a  second  slide.    This  connect- 


Fig.  4.     Jigs  for  Boring  and  Turning  Collars. 


Fig.  2.     Cam-cutting  Machine  used  on  Upright  Drill. 


Fig.  5.    Attachment  for  Boring  Drill  Spindles. 
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Fig.  3.    Ji^  for  Boring  PjiUeys. 

cone  pulleys  the  rig  used  for  cutting  loose  pulleys  is  em- 
ployed, and  the  adjustable  support  E,  shown  underneath,  is 
used  to  support  the  outer  end  of  the  cone.  The  action  of  the 
cutting  tool  is  a  combination  of  reciprocating  and  up-and-down 


Fig.  6.    Jig  for  Graduating  Compound  Rests,  writh  Hob. 

ing-rod  is  driven  by  a  slotted  crank  disk,  the  stroke  thus  being 
made  adjustable.  The  point  of  connection  of  the  cutter  bar  to 
the  end  of  the  counecting-rod  may  be  varied  by  changing 
the    position    oi    the    cutter-bar   pivot    in    the    connecting-rod 
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Tslot.  Thus  the  length  of  the  stroke  may  be  adjusted  by 
chaiiginK  the  position  of  the  crank-ptn  In  the  slotted  crank 
disk,  iind  the  up-and-down  movement  of  the  culler  bar  Is  ad- 
justed by  changing  the  location  of  the  pin  connecting  it  lo  the 
end  of  the  conmcting-rod.  The  depth  of  an  oil  groove  is  not 
necessarily  a  vvldely  varying  dimension,  but  the  fact  that  the 
depth  produced  by  the  mechanism  depends  on  the  length  of 
stroke,  makes  it  necessary  to  change  the  up-and-down  motion 
whenever  the  position  of  the  crank-pin  is  changed  on  the 
crank  disk.     This  machine   is  rapid  in  operation. 

The  graduations  on  tlie  drill  sleeves  or  quills  are  rolled  in 
by  a  special  device.  The  lines  are  raised  on  the  barrel  of  a 
hardened  rotary  die,  and  this  die  is  geared  to  a  reciprocating 
table  in  whicli  the  quill  is  firmly  fixed.  One  pass  of  the 
■quill  underneath  the  die  imprints  the  graduations.  The  quill 
is  then  transferred  to  a  simple  hand  jig,  and  located  therein  so 
that  ordinary  figure  dies  mounted  in  square  slots  will  be  In 
position  corresponding  to  the  inch  graduations.  These  num- 
ber.^ are  successively  struck  with  a  hammer,  thus  sinking  the 
numbers  into  tlie  quill.  A  hardened  die  or  hob  is  also  em- 
ployed for  rolling  the  graduations  into  the  edge  of  lathe  com- 
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The  machine  shop  and  foundry  buildings  are  built  parallel, 
along  the  side  of  a  low  bank,  the  foundry  being  placed  next 
to  the  bank  and  a  railroad  switch  on  the  bank  enables  pig 
iron,  sand,  coal,  coke,  etc.,  to  be  delivered  to  the  foundry  by 
gravity.    The  space  between  the  foundry  liuilding  and  the  ma- 


Fig.  7-    Kejrway-cutting  Machine. 

pound  rests.  One  rotation  does  the  work.  The  hob  or  die  is 
mounted  on  a  spindle  which  is  geared  to  the  face-plate  on 
which  the  compound  rest  is  mounted,  the  two  thus  being  made 
to  rotate  together  positively.  See  Fig.  6.  A  variation  in  diam- 
eter of  1,  32  inch  does  not  affect  the  accuracy  of  the  gradua- 
tions produced,  as  the  gears  force  the  compound  rest  and  the 
hob  to  rotate  in  unison  with  the  rotation  of  the  gears  driving 
them.  In  other  words,  the  turning  of  the  compound  rest  is 
not  effected  by  the  hob,  but  by  the  gear  mounted  on  the  face- 
plate spindle. 

Fig.  9  shows  a  keyseater  which  was  made  from  a  drilling 
machine  frame,  with  a  few  changes  in  the  pattern.  The  ver- 
tical rain  which  takes  the  place  of  the  drill  spindle  in  a  drilling 
machine,  is  operated  by  a  walking-beam  having  slotted  joint 
connections  for  the  ram  and  the  connecting-rod  slide.  The 
crank-shaft  is  driven  by  a  pinion  belted  to  the  cone  pulley  at 
the  top  of  the  machine.  It  will  be  observed  that  the  changes 
required  to  convert  a  drilling  machine  into  a  vertical  slotter 
were  comparatively  small.  The  machine  works  very  effectively 
and  lapidly.  It  is  employed  for  keyseating  the  gears  and 
pulleys,  the  work  being  mounted  on  a  table  having  hand-fed 
adjustment.  The  machine  works  so  rapidly  that  the  greater 
part  of  the  operator's  time  is  taken  up  in  clamping  the  work 
in  place  and  removing  it   from  the  machine. 


Fig.  8.     Keyway-cutting  Machine. 

chine  shop  building  was  lately  covered  over,  converting  the 
space  into  an  ideal  castings  court.  This  is  illustrated  in  Fig. 
A   feature   of  interest  is   the   crane   provision   made    for 


10. 


transferring  the  castings  from  the  foundry  to  the  castings 
court.  The  foundry  is  provided  with  a  band  traveling  crane 
of  the  same  type  as  that  indicated  in  Fig.  10.  having  an  I- 
beam  girder  for  supporting  the  tiolley.     At  various  points  in 


Fig.  9.    Keyseater  built  on  Drill  Press  Frame. 

the  foundry  the  I-beam  girders  are  erected  at  right  angles  to 
(he  crane  runway  so  as  to  be  directly  in  line  with  the  crane 
girder.  With  this  arrangement  the  crane  trolley  can  be  run 
from  the  traveling  crane  to  the  stationary  girder  tracks  and 
the  load  deposited  or   |iicl;ed   up  at   almost  all   points   in  the 
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foundry.  The  same  arrangement  provides  connectiou  with  the 
castings  court.  A  casting  can  be  picked  up  in  a  far  corner 
of  the  foundry,  transferred  to  the  foundry  crane  and  carried 
along  until  opposite  the  opening  leading  to  the  castings  court, 
where  it  is  transferred  to  the  castings  court  crane  and  then 
deposited  in  the  castings  court.  Automatic  safety  devices  are 
provided  which  prevent  the  trolley  running  off  the  end  of  the 
crane  girder,  except  when  opposite  the  girder  runways,  and 
when  the  transfer  is  taking  place  the  crane  is  locked  in  po- 
sition. 

The  system  of  keeping  stock  parts  in  the  erecting  shop  is 
a  radical  departure  from  the  systems  in  common  use  in  most 
manufacturing  plants.     Instead  of  keeping  machine  parts  In 


SPECIAL  TOOLS  IN  THE  ROCKFORD  MACHINE 
TOOL  CO.'S  SHOP. 

The  following  illustrations  show  some  special  machines 
designed  and  built  by  the  Rockford  Machine  Tool  Co.,  Rock- 
ford,  111.,  to  facilitate  the  manufacture  of  shapers  and  planers, 
which  are  its  product. 

Feeling  the  need  for  an  efficient  and  low-priced  vertical 
milling  machine,  two  were  improvised  from  the  regular  shap- 
ing machines  built  by  the  company,  by  making  the  changes- 
partially  shown  in  Fig.  1.  The  tool  slide  en  the  end  of  the- 
ram  is  replaced  by  the  cutter  spindle  and  its  driving  gear. 
The  ram  Is  adjusted  in  and  out  by  the  crank  on  the  ram  stud. 
This,  it  will  be  noted,  is  the  regular  arrangement  for  changing 
the  relative  position  of  the  ram  In  its  stroke  when  used  as  a 
shaper.  The  feed  mechanism  is  belted  to  the  counter-shaft  by 
a  separate  belt,  and  thus  works  independently  of  the  drive. 
Four  changes  of  feed  are  provided,  with  reverse.  The  sliding 
pinion  on  the  cross  feed  screw  can  be  slipped  onto  the  elevat- 
ing shaft  and  the  table  fed  up  or  down,  if  desired.  The 
machine  is  driven  by  two  counter-shafts  and  cone  pulleys,  giv- 
ing five  spindle  speeds.  As  stated  at  the  beginning,  two  of 
these  machines  are  in  use,  and  they  have  proved  to  be  very 
satisfactory.  They  are  used  for  milling  T-slots  and  doing 
much  other  milling  i-equired  in  the  manufacture  of  shaper 
parts.  One  of  the  uses  that  has  been  profitable  is  milling 
dovetail  slides,  suitable  fixtures  being  provided  for  chucking 
the  work  quickly  and  accurately  so  as  to  preserve  the  standard 
angle.  The  machine  will  carry  a  o-lnch  face  mill  and  drive  it 
efficiently. 

Figs.  2,  3  and  4  show  a  home-made  graduating  machine  that 
does  good  work  at  a  high  rate  of  speed.     Fig.   2   shows  the 


Pig.  lO.     Castings  Court  between  Machine  Sbop  and  Foundry. 

a  storeroom  under  the  charge  of  a  storekeeper,  they  are  stored 
in  metallic  bins  made  by  the  Lyon  Metallic  Mfg.  Co..  located 
under  the  work  benches.  These  bins  extend  nearly  the  whole 
length  of  the  shop,  and  are  about  1,100  in  number.  The  stock 
is  freely  accessible  to  the  men,  no  requisitions  being  necessary. 
The  storekeeper  takes  an  inventory  of  a  certain  number  every 
day,  and  in  six  months  has  inventoried  the  whole  stock.  The 
loss  of  parts  that  cannot  be  accounted  for  is  stated  to  be  so 
small  as  to  be  practically  negligible.  Jigs  and  fixtures  are 
also  stored  in  the  machine  shop  bay.  where  they  are  in  charge 
of  the  sub-foremen.  The  jigs  are  kept  in  metallic  lockers  hav- 
ing wire  screen  doors  of  large  mesh.  The  contents  of  each 
locker  are  plainly  visible,  and  ordinarily  the  machine  men  are 
free  to  get  any  jigs  that  they  require.  The  system  of  manu- 
facture is  such  that  the  men  act  as  their  own  inspectors  of 
jigs  and  fixtures,  and  defects  are  promptly  reported  to  the  tool- 
making   department   for  correction. 


The  following  statements  by  Mr.  Marconi,  made  at  the 
general  meeting  of  the  Marconi  Wireless  Telegraph  Co.,  in 
London,  this  spring,  are  of  interest  as  indicating  the  progress 
of  wireless  transatlantic  telegraphy.  The  seven  and  one-half 
months'  experience  since  the  transatlantic  service  was  in- 
augurated, has  shown  that  obstacles  which  many  regarded 
as  insurmountable,  such  as  the  interference  with  other  st.i- 
tions,  and  the  difficulty  of  transmitting  messages  for  long 
distances  during  the  day-time,  have  been  overcome.  For 
some  months  past  the  majority  of  the  messages  have  been 
carried  across  the  ocean  during  the  day-time,  and  no  inter- 
ference whatever  has  been  caused  by  the  operation  of  the 
powerful  long  distance  transatlantic  stations  with  the  work- 
ing of  the  ship-to-shore  communications.  A  speed  of  as  high 
as  24  words  per  minute  has  been  achieved.  Mr.  Marconi  also 
states  that  with  slight  modifications  of  the  details  of  the 
apparatus,  at  a  very  small  cost,  a  speed  of  at  least  30  words 
per  minute  can  be  obtained.  Recent  developments  also  make 
it  possible  to  effect  duplex  working  between  wireless  sta- 
tions; that  is.  each  station  will  be  able  to  send  and  receive 
messages  simultaneously. 


Fig.  1.     shaper  converted  into  a  Vei-tical  Milling  Machine. 

machine  set  up  for  graduating  the  bases  of  the  company's 
regular  swivel  base  shaper  vise,  while  Fig.  3  shows  it  in 
use  graduating  the  saddle  of  a  2S-inch  Rockford  planer.  Figs. 
5  and  6  indicate  the  character  of  the  work  done  on  vise  base 
and  planer  saddle.  It  will  be  understood,  of  course,  that  in 
one  case  the  graduations  are  made  on  the  cylindrical  surface 
of  the  sv/ivel  base,  and  in  the  other  case  the  graduations  are 
radial,  being  made  on  the  face  of  the  saddle.  The  machine 
will  graduate  along  the  edge  of  work  ranging  from  %  to  36 
inches  diameter.  The  planer  saddle  shown  on  the  machine 
in  Fig.  4.  is  graduated  all  around  the  circle,  and  it  requires 
only  about  l^i  minute's  time  to  complete  the  work.  An 
automatic  trip  is  provided  which  stops  the  work  from  turning 
further   when    the    exact    number   of    graduations   have    been 
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made  for  which  the  machine  Is  set.  This  featuie  lakes  care 
ot  such  woik  as  shaper  vise  bases  and  swivel  plates  I'or  the 
head  which  are  gi-adualed  from  S10  to  ISO  degrees. 
The  construction  of  the  machine  is  simple,  and  as  plainly 
shown,  It  Is  operated  by  hand.  The  hand-wheel  shaft  carries 
a  bevel  gear  driving  a  bevel  pinion  operating  the  ratchet  feed. 
On  the  end  of  the  hand-wheel  shaft  Is  a  cam  having  five  pro- 
jections. This  cam  operates  a  iilunger,  retracted  by  a  coll 
spring.     One  of  the  cam  projections  Is  longer  than  the  others, 


being  effected  by  a  raised  portion  C  about  l/:i2  Inch  high  at 
each  end  of  the  slide.  The  illustration  shows  the  cutter  slide 
at  the  end  of  the  stroke,  with  the  tool  clearing  the  work. 
On  the  first  1/16  Inch  movement  of  the  cutter  slide  it  moves 
up  onto  the  incline,  forcing  the  tool  into  the  cut,  then  travels 
along  to  the  end  of  the  cut,  and  then  Is  carried  back  to  Its 
starting  point  l)y  llie  springs.  The  springs  thus  serve  to 
hold  (he  cutter  slide  up  as  well  as  to  bring  it  back  to  the 
starting  position. 


Fig.  2.    Home-made  Graduating  Maclline  graduating  Base  of  Swivel  Vise. 


thus  making  the  long  graduation  mark  lequired  to  distin- 
guish every  fifth  degree  position.  The  graduating  tool  is  a 
sharp  pointed  piece  of  steel  mounted  on  top  of  the  plunger, 
as  indicated  in  Fig.  2,  for  graduating  along  the  edge  of  work. 
The  bevel  gears  operating  the  indexing  mechanism  are  in 
the  ratio  of  5  to  1,  and  the  ci-anli  working  the  indexing  lever 
is  adjustable,  thus  permitting  one  or  more  notches  to  be 
engaged  by  the  ratchet.  This  makes  it  possible  to  cut  gradu- 
ated collars  to  suit  various  pitches  of  screws,  with  the  same 
index  plate. 

When  cutting  graduations  on  a  flat  surface,  as  indicated  in 
Fig.  3.  a  different  arrangement  of  the  cutting  tools  is  ob- 
viously required.  In  this  case  it  is  necessary  to  provide  re- 
lease for  the  tool  in  order  to  clear  the  work  as  it  indexes. 
In  the  illustration  the  cutting  tool  is  shown  clear  of  the  work, 


Fig.  3.    Maclline  graduating  Planer  Saddle. 

The  index  plates  have  been  made  accurate,  and  are  20  inches 
in  diameter.  A  number  have  been  provided  to  suit  the  various 
divisions  required.  The  adjustment  of  the  machine  for  circles 
of  varying  diameters  is  simply  effected  by  means  of  the  hori- 
zontal slide  and  screw  which  is  worked  by  a  revolving  nut 
operated  by  a  handle,  through  spiral  gears.  The  machine,  of 
course,  could  be  arranged  to  be  power  driven,  but  the  short 
time  required  for  graduating  a  full  circle  and  the  small 
amount  of  power  required  to  operate  it  make  power  unneces- 
sary. 

I 
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Fig.  4.    Construction  of  Fixture  for  Radial  Graduating. 

but  it  lowers  to  the  depth  of  the  cut  in  the  first  1/16  inch 
of  the  movement,  and  then  moves  in  a  parallel  line  to  the 
end  of  the  cut,  when  it  automatically  raises  clear  of  the  work 
and  is  brought  back  to  the  starting  point  by  two  springs,  one  of 
which  is  shown  in  an  inclined  position  on  the  horizontal  part. 
This  release  motion  is  effected  by  a  simple  mechanism  under 
the  slide. 

The  construction  of  the  release  motion  is  shown  in  the 
line  illustration.  Fig.  4.  The  vertical  plunger  D  operates  a 
b(ll-crank  lever  A,  and  this  in  turn  operates  a  cutter  slide  B 
by  working  against  a  small  roller  mounted  in  the  slide.  This 
construction  permits  the  tool  to  be  adjusted  vertically  to  the 
work  by  a  screw  and  knurled  knob  on  top  of  the  fixture,  and 
vertical  adjustment  of  about  1  inch  Is  thus  provided.  The 
engraving  also  shows  the  relief  motion  for  the  cutter  slide,  this 
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Fig.  5.     Sample  of  Barrel  Graduation. 

Another  special  machine  in  use  in  this  shop,  worthy  of  men- 
tion, but  of  which,  we  have  had  no  illustration,  is  a  routing 
machine  for  automatically  cutting  slots  through  shaper  tool- 
posts.  The  tool-posts  are  turned  from  bar  steel,  and  the 
machine  referred  to  cuts  out  the  slots  from  the  solid  without 
previous  drilling.  It  stops  automatically  when  the  slot  is 
finished.  The  machine  will  finish  a  %-inch  slot,  2ii  inches 
long  through  a  1%-mch  tool-post  in  20  minutes.  The  main 
frame  of  the  machine  has  a  slide  planed  through  the  center, 
to  which  a  T-slotted  work  table  is  gibbed,  carrying  the  fixture 
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Fig.  6.    Sample  of  Radial  Graduation. 

for  holding  the  work.  Two  heads  carrying  the  spindles  are 
mounted  in  right  angle  slides,  one  on  each  side  of  the  table. 
Cutters  are  mounted  in  each  spindle  and  enter  the  work  from 
opposite  sides.  The  table  is  moved  back  and  forth  by  an 
adjustable  crank  motion,  and  the  cutters  are  fed  in  at  each 
end  of  the  stroke.  It  stops  automatically  when  the  cutters 
are  within  1/82  inch  of  the  center.  At  this  point  one  cutter 
is  withdrawn  and  the  other  cutter  is  fed  through  to  remove 
the  remaining  stock. 


MACHINERY. 


July,  1908. 


The  simple  boring  jigs  used  for  Ijoring  the  shaft  holes  in 
planer  beds  and  shaper  frames  are  worthy  of  mention  because 
of  their  simplicity  and  effectiveness.  A  jig  consists  of  two 
cast  iron  plates,  planed  on  both  sides  and  held  together  by 
bolts  and  distance  pieces.  It  is  used  on  a  Detrick  &  Harvey 
horizontal  boring  machine  and  supports  the  boring-bars,  which 
are  held  in  bushings  in  the  side  plates.  The  bars  are  driven 
by  universal  joints  so  that  the  jig  supports  the  bar  entirely 
independently  of  the  work  spindle.  The  planer  casting  is 
mounted  on  the  table  between  the  jig  plates,  the  jig  and  the 
casting  being  located  by  certain  gage  points  and  clamped  in 
position.  When  the  various  sizes  of  jigs  were  bored,  an  extra 
plate  was  bored  simultaneously  for  each  jig,  and  this  is  em- 
ployed as  a  testing  jig  for  the  driving  gears,  studs  being 
mounted  in  the  holes  on  which  the  spur  gears  are  set  for 
testing.  Obviously,  these  studs  must  have  the  same  center 
distance  for  each  size  machine  as  the  holes  bored  in  the 
beds. 

All  these  machines  and  special  appliances  were  designed  by 
Mr.  E.  D.  Westrip,  the  general  manager. 

«  *  * 
Some  figures  which  are  interesting  in  view  of  the  present 
agitation  for  laws  relating  to  employers'  liability  for  acci- 
dents, are  quoted  by  the  Mechanical  Engineer.  It  is  usually 
considered  that  with  advancing  age  the  liability  to  accident 
increases.  The  figures  quoted,  which  have  been  compiled 
by  Sir  John  Brunner,  and  were  first  published  in  the  Times. 
London,  cover  an  investigation  extending  over  fifteen  years, 
and  tend  to  disprove  the  previously  mentioned  assumption. 
In  fact,  these  figures  indicate  that  young  men,  under  thirty 
years  of  age,  are  most  liable  to  accidents,  as  will  be  seen 
from  the  table  below. 


MILLING  SQUARE  THREADS  AND  TURNING 
PULLEYS  ON  A  DRILL  PRESS. 

To  cut  nicely  finished  square-thread  screws  on  an  ordinary 
drilling  machine  seems  a  most  extraordinary  operation,  quite 
out  of  the  range  of  practicability,  but  a  simple  attachment 
designed  and  used  by  the  Mechanics  Machine  Co.  of  Rockford, 
111.,  does  the  work  satisfactorily,  and  with  a  minimum  of 
attention.  The  attachment,  shown  in  Fig.  1.  consists  of  a  plate 
on  which  is  mounted  a  master  screw  (shown  in  front)  and 
the  blank  to  be  threaded.  The  master  screw  is  splined  and  is 
driven  with  a  worm  and  worm-wheel  by  a  round  belt  leading 
to  a  grooved  belt  mounted  on  the  regular  vertical  feed  shaft. 
The  master  screw  is  directly  connected  with  the  blank  shaft 
work  spindle  by  spur  gears  without  an  intermediate  gear; 
consequently  the  master  screw  is  of  opposite  lead  to  the  screw 
produced.  In  the  illustration,  a  right-hand  square-thread  screw 
is  being  cut,  the  master  screw  being  a  left-hand  square-thread 
screw.  In  operation,  the  master  screw  and  the  blank  travel  to- 
gether to  the  right,  the  master  screw  reacting  against  a  simple 
nut  engagement  shown  in  the  front.  The  threading  is  a  milling 
operation,  as  is  plainly  evident,  the  cutter  being  a  plain,  flat 


Age. 
18  to  25 
26  to  30 
31  to  35 
36  to  40 
41  to  45 
46  to  50 
51  to  55 
56  and  over 


Number 
Employed. 
633 
533 
616 
656 
531 
■  382 
251 
246 


Percentage 

of  Accidents 

Per  Year. 

8.5 

6.8 

4.2 

3.6 

2.8 

3.7 

2.4 

2.4 


It  may,  of  course,  be  assumed  that  the  marked  reduction  in 
the  percentage  of  accidents  after  the  age  of  fifty  is,  to  a  slight 
extent,  due  to  the  fact  of  putting  elderly  men  on  less  danger- 
ous work,  but  it  is  also  indicative  of  the  fact  that  experi- 
ence and  care  will  increase  with  advancing  years,  and  Sir 
John  Brunner  draw^s  the  conclusion  that  no  employer  is 
justified,  not  even  in  his  own  interest,  in  refusing  to  take 
elderly  men  in  his  service,  or  in  dismissing  them  for  the  rea- 
son that  they  are  more  liable  to  accidents  than  younger  men. 

If  a  man  is  careful  to  avoid  accidents  happening  to  him- 
self, he  is,  as  a  rule,  also  careful  in  preventing  accidents 
happening  to  the  machinery  on  which  he  is  employed,  and  the 
figures  quoted  may  therefore  be  considered  as  an  indication 
that  young  men  are  not  necessarily  the  best  investment  in  a 
shop,  but  that  men  of  more  advanced  years  are  likely  to  fill 
their  places  equally  well,  when  all  factors  are  considered. 

*     #     « 

A  maddening  and  humiliating  experience  for  a  manufacturer 
to  undergo  is  to  develop  a  mechanical  feature  in  an  unobtru- 
sive way  and  wake  up  some  fine  morning  to  find  that  another 
fellow  had  received  the  credit.  It  is  not  an  unknown  happen- 
ing for  a  machine  tool  builder  to  work  out  some  little  kink  or 
attachment  which  is  good  in  its  place  but  is  of  scarcely  suffi- 
cient importance  to  pay  the  cost  of  taking  out  a  patent  to 
protect  his  rights.  Another  concern  may  adopt  the  same  idea, 
and  it  is  not  an  unknown  occurrence  for  the  copyist  to  be 
awarded  credit  for  its  origin.  Still  worse  cases  have  hap- 
pened, the  copyist  having  the  hardihood  to  actually  patent 
an  idea  worked  out  by  another.  Of  course,  it  is  more  chari- 
table to  believe  that  such  cases  are  the  result  of  an  indepen- 
dent development,  but  whether  so  or  not,  it  does  not  much 
help  the  feelings  of  the  originator.  What  is  his  remedy? 
Show  these  minor  developments  in  M.vciiixery  and  get  the 
credit  that  is  your  due.  It  helps  the  trade  and  it  will  help 
you. 


Fler.  1.    MUlingr  Square  Threads  on  a  DrlU  Press. 

milling   cutter   on    a   horizontal   shaft   mounted 


in   a   casting 

It  is  driven  by  the  drill 


attached  to  the  lower  end  of  the  quill 
spindle  through  bevel  gears. 

The  screw  milling  attachment  was  designed  on  account  of 
scarcity  of  help  and  machinery  in  the  rush  of  business  last 
year,  and  It  has  proved  to  be  a  wonderful  time  and  labor 
saver.  It  is  used  for  milling  the  table  elevating  screws  used 
on  upright  drill  presses  manufactured  by  the  company.  A 
screw  27  inches  long,  1  inch  diameter,  can  be  cut  in  lYi  hour, 
the  screws  produced  being  smooth  and  perfect  copies  of  the 
master  screw  except  in  the  change  of  hand  or  direction  of 
spiral.  An  intermediate  gear  would  correct  this,  but  for  the 
sake  of  simplicity  it  is  omitted.  The  attachment  works  auto- 
matically, the  principal  attendance  .required  being  to  put  in 
a  new  shaft  when  the  previous  one  is  completed.  The  screw 
being  cut  is  held  by  an  ordinary  spring  collet  on  the  work 
spindle.  The  attachment  is  extremely  simple  in  construction, 
and  being  capable  of  producing  threaded  work  of  high  accuracy 
because  of  directly  reproducing  the  master  screw,  it  would 
seem  to  have  many  possible  uses. 

Another  drill  press  attachment  used  in  the  same  shop,  of 
almost  equally   surprising   use,   is   that   shown   in   Fig.   2  for 
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tuinliig  ci'DwnoiI  pulloys.  Tlio  in-liu'lple  ol'  this  atlnclimont  is 
not  now,  i)ulli\v  milling  machinos  liaving  bei  n  used  l)y  other 
machine  tool  buiUiors  for  several  years,  but  llie  development 
of  a  drill  jiress  attachment  for  snch  work,  we  believe,  is  new. 
The  attachment  is  simple,  consisting  of  a  base  carrying  a 
horizontal  spindle,  on  one  end  of  wliich  the  pulley  is  mounted 
and  oil  the  other  end  a  worm-wheel,  engaging  a  worm.  This 
combination  is  driven  by  a  second  worm  and  worm-wheel  in 
order  to  get  the  required  reduction  of  motion.  On  the  upper 
end  of  the  second  worm  shaft  is  a  pulley  Ijelted  to  another 
pulley  mounted  on  the  cutter-head.  This  cutter-head  is  fixed  In 
the  spindle  with  a  Morse  taper  shanlv,  fitting  the  drill  socket. 
Of  course  the  pulleys  are  bored  and  keyseated  previous  to  the 
milling  operation. 

The  milling  attachment  is  located  on  the  drill  press  table,  so 
that  a  vertical  plane  through  the  work  or  pulley  shaft  and  coin- 
ciding with  its  axis,  stands  a  short  distance  to  one  side  of  the 
spindle  center  line.  In  the  other  plane  at  right  angles  to 
the  pulley  shaft  the  center  line  of  the  spindle  coincides  with 
the  center  plane  of  the  pulley  being  milled.  This  position 
of  a  milling  cutter  of  suflicient  diameter  to  sweep  the  entire 
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Fig.  2.    MiUing  Crowned  PuUey  Faces  on  a  DrtU  Press. 

face  of  the  pulley,  generates  a  curved  surface  that  answers  the 
requirements  of  crowning.  The  attachment  is  automatic  and 
requires  but  one  hour  to  face  and  crown  a  12  x  4-inch  pulley. 
High-speed  steal  cutters  are  used,  which  require  regrinding 
very  seldom,  so  the  labor  cost  of  machining  the  faces  of  pulleys 
is  reduced  to  but  little  more  than  that  of  putting  the  work 
on  the  attachment  and  removing  it  when  finished. 

•     *     • 

The  importance  of  well  lubricated  bearings,  as  well  as  the 
importance  of  an  oil  suitable  for  lubrication  purposes,  is 
given  in  a  paper  before  an  English  society  of  engineers,  by 
'Mr.  T.  C.  Thomson,  some  weeks  ago.  He  stated  that  in  a 
certain  machine  shop  driven  by  an  electric  motor,  the  power 
needed  to  drive  the  shafting  and  the  machine  running  idle 
amounted  to  37  K.  W.  when  one  kind  of  oil  was  used,  and 
2n  K.  W.  when  a  better  quality  of  oil  was  substituted.  The 
total  rated  capacity  of  the  motor  was  only  65  K.  W.,  so  that 
even  with  the  best  oil,  it  is  seen  that  the  frictional  losses 
remain  a  very  substantial  fraction  of  the  total  energy  ex- 
pended. 
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CLAMPING  DEVICES. 
In  order  to  liold  the  work  rigidly  in  the  jig,  so  that  it  may 
be  held  up  against  the  locating  points,  while  the  cutting  tools 
operate  upon  the  work,  jigs  and  fixtures  are  provided  with 
clamping  devices.  Sometimes  a  clamping  device  serves  the 
purpose  of  holding  the  Jig  to  tlie  work,  in  a  case  where  the 
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Fig.  37.     Form  of  Clamps  used  in 
Jlga  and  Fixtures. 
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Pig.  38.    Improved  Form 
of  Clamp. 


work  is  a  very  large  piece  and  the  jig  is  attached  to  the 
work  in  some  suitable  way.  The  purpose  of  the  clamping 
device,  however,  remains  the  same,  namely,  that  of  preventing 
any  shifting  of  the  guiding  bushings  while  the  operation  on 
the  work  is  being  performed.  As  has  been  previously  men- 
tioned, at  the  time  when  the  general  principles  of  jig  and  fix- 
ture design  were  treated  in  the  first  installment  of  this  series 
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Fig.  40.     Clamp  shown  in  Fig. 
38,  Further  Improved. 


Fig.  39.  Action  of  Clamp  shown  in  Fig. 
38  when  used  to  clamp  Work  which  is  not 
Level  with  the  Clamping  Surface. 

(April  issue),  the  clamping  device  should  always  be  an  in- 
tegral part  of  the  jig  body  in  order  to  prevent  its  getting  lost. 
The  clamping  device  may  either  directly  clamp  the  work 
to  the  jig  or  vice  versa,  but  very  frequently  the  clamps 
simply  hold  In  place  a  loose  or  movable  part  in  the  jig,  which 
can  be  swung  out  of  the  way  to  facilitate  the  removing  and 
the  Inserting  of  the  work  in  the  jig.     The  work  itself  is  in 

TABLE  V.     DIMENSIONS  OP  COLLAR-HEAD  SCREWS. 
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turn  clamped  by  a  set-screw  or  other  means  passing  through 
the  loose  part,  commonly  called  leaf.  The  simplest  form  of 
clamping  device  is  the  so-called  clamp,  of  whiclv  a  number  of 
different  forms  are  commonly  used.  Perhaps  the  most  com- 
mon and  most  reliable  of  all  clamps  is  the  one  shown  in 
Fig.  37.  This  kind  of  clamp  is  also  commonly  termed  a  strap. 
It  is  simple,  cheap  to  make,  and  for  most  purposes  it  gives 
satisfactory  service.  TlVe  clamp  shown  in  Fig.  38  is  practi- 
cally made  on  the  same  principle  as  the  one  shown  in  Fig.  37, 
•Address:  833  W.  Sixth  St.,  rinlnnold,  N.  ,T. 
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but  several  improvements  have  been  introduced.  Ttie  clamp 
is  recessed  at  the  bottom  for  a  distance  6,  to  a  depth  equal  to 
a,  so  as  to  give  a  bearing  only  on  the  two  extreme  ends  of  the 
clamp.  Even  if  the  strap  should  bend  somewhat,  on  account 
of  the  pressure  of  the  screw,  it  will  be  certain  to  bear  at  the 
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Figs.  41  and  42.    Special  Forms  of  Clamps. 

ends,  and  exert  the  requirea  pressure  on  the  object  being 
clamped.  This  strap  is  also  provided  with  a  ridge  at  D,  lo- 
cated central  with  the  hole  for  the  screw,  as  shown  in  Fig.  38. 
This  insures  an  even  bearing  of  the  screw  head  on  the  clamp, 
even  if  the  two  bearing  points  at  each  end  of  the  clamp  should 
vary  in  height,  as  illustrated  in  Fig.  39.  The  clamp  in  Fig.  37 
■would  not  bind  very  securely,  under  such  circumstances,  and 
the  collar  of  the  screw  would  be  liable  to  break  off,  as  the 
whole  strain,  when  tightening  the  screw,  would  be  put  on  one 
side. 

A  still  further  improvement  in  the  construction  of  this 
clamp  may  be  had  by  rounding  the  under  side  of  the  clamp- 
ing points  A,  as  shown  in  Fig.  40.  When  a  clamp  with  such 
rounded  clamping  points  is  placed  in  a  position  like  that  indi- 
cated in  Fig.  39,  it  will  practically  bind  the  object  to  be  held 
fully  as  firmly  as  if  the  two  clamping  surfaces  were  in  the 
same  plane. 

TABLE  VI.     DIMENSIONS  OP  SHOULDER  THDMB  SCREWS. 
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The  hole  in  these  straps  is  very  often  elongated,  as  indi- 
cated by  the  dotted  lines  in  Figs.  37  and  38.  This  allows  the 
strap  to  be  pulled  back  far  enough  so  as  to  clear  the  work, 
making  it  easier  to  insert  and  remove  the  piece  to  be  held  in 
the  jig.  In  some  cases,  it  is  necessary  to  extend  the  elongated 
hole,  as  shown  in  Fig.  41,  so  that  it  becomes  a  slot,  going  clear 
through  to  the  end  of  the  clamp,  instead  of  being  simply  an 
oblong  hole.  Aside  from  this  difference,  the  clamp  in  Fig.  41 
works  on  exactly  the  same  principle  as  the  clamps  previously 
shown.  It  is  evident  that  the  clamps  described  may  be  given 
a  number  of  different  shapes  to  suit  different  conditions.  The 
screws  used  for  clamping  these  straps  are  either  standard 
hexagonal  screws  or  standard  collar  head  screws,  dimensions 


Pig.  43. 


Fig.  44. 


Fig.  45. 


of  which  latter  are  given  in  Table  V.  In  a  case  where  it  is 
not  necessary  to  tighten  the  clamps  very  much,  shoulder 
thumb  screws,  as  shown  in  Table  VI,  may  be  employed. 

Instead  of  having  the  strap  or  clamp  bear  on  only  two 
points,  it  is  sometimes  necessary  to.  have  it  bear  on  three 
points,  in  which  case  it  may  be  designed  similar  to  the  strap 
shown  in  Fig.  42.     In  order  to   get  an  equal  pressure  on  all 


the  three  points,  a  special  screw,  with  a  half-spherical  head 
like  the  one  shown,  may  be  used  to  advantage.  The  half- 
spherical  head  of  this  screw  fits  into  a  concave  recess  of  the 
same  shape  in  the  strap.  When  the  bearing  for  the  screw 
head  is  made  in  this  manner,  the  hole  through  the  clamp  must 
have  plenty  of  clearance  for  the  body  part  of  the  bolt. 

When  designing  clamps  or  straps  of  the  types  shown,  one 
of  the  most  important  things  to  take  into  consideration  is  to 
provide  enough  metal  around  the  holes,  so  that  the  strap  will 
stand  the  pressure  of  the  screw  without  breaking  at  the  weak- 
est place,  which  naturally  is  in  a  line  through  the  center  of 

TABLE  VII.     DIMENSIONS  OF  TyiNG  OR  THUMB  NUTS. 
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the  hole.  As  a  rule,  these  straps  are  made  of  machine  steel, 
although  large  clamps  may  sometimes  be  made  from  cast 
iron. 

The  hook  bolt  shown  in  Fig.  43  is  better  adapted  for  some 
classes  of  work  than  any  other  clamping  device.  At  the  same 
time,  it  is  very  easy  and  cheap  to  make  and  easily  applied. 
The  bolt  A  passes  through  a  hole  in  the  jig,  having  a  good 
sliding  fit  in  this  hole,  and  is  pushed  up  until  the  hook  or 
head  B  bears  against  the  work,  after  which  the  nut  is  tight- 
ened. When  great  pressure  is  not  required,  the  thumb  or 
wing  nut,  such  as  shown,  together  with  its  dimensions,  in 
Table  VII,  permits  the  hook  bolt  to  be  applied  more  readily. 
The  thumb  or  wing  nut  is  preferable  to  the  knurled  nut, 
shown  in  Fig.  4G,  which  sometimes  is  used.  It  is  possible  to 
get  a  better  grip,   and  to  tighten  the  bolt  more  firmly   by  a 

TABLE  VIII.     DIMENSIONS  OP  REGULAR  THUMB  SCREWS. 
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wing  nut  than  it  is  with  a  knurled  nut.  When  the  work  is 
removed  from  the  jig,  using  the  hook  bolt  clamping  device, 
the  nut  is  loosened,  and  the  head  or  hook  of  the  bolt  is 
turned  away  from  the  work,  thus  allowing  it  to  be  taken  out, 
and  another  piece  of  work  to  be  placed  in  position.  The 
hook  bolts  are  invariably  made  of  machine  steel. 

In  a  box  jig,  or  a  jig  where  the  work  is  entirely,  or  almost 
entirely,  surrounded  by  the  jig,  the  work  is  easily  held  in 
place  by  set-screws  and  sometimes  by  screw-bushings.  The 
set-screws  are  of  different  kinds,  the  most  common  being  the 
standard  square  head  set-screw,  which  is  used  whenever  great 
clamping  pressure  is  required,  the  square  head  allowing  the 
use  of  the  wrench.  Sometimes  screws  of  this  kind  may  be 
tightened  enough  for  the  purpose  by  hand  if  a  pin  is  put 
through  the  head  of  the  screw,  as  shown  in  Figs.  44  and  4G. 
This  means  is  used  not  only  when  great  pressure  is  not 
necessary,  but  also  when  the  work  is  liable  to  spring  if  the 
screws  are  tightened  too  hard.  In  such  a  case,  if  a  pin  is  in- 
serted, it  would  be  obvious  that  the  screw  head  is  not  in- 
tended for  a  wrench,  but  that  the  pin  is  intended  for  getting 
a  good   grip   by   the   hand   for   tightening  the   screw  without 
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icsorting  to  any  luUlltlonal  nu'ims.  Usually  it  Is  not  possible 
lo  use  an  oidlnary  niachliu-  wioucli  on  such  a  screw,  as  It 
generiiUy  is  rullier  thin,  so  that  it  applied  to  the  top  of  the 
screw,  it  would  not  permit  a  very  good  grip.  Of  course,  a 
monUey  wrench  could  bo  applied,  but  It  ought  to  be  stated  In 
this  connection  that  a  monkey-wrench  ought  not  to  be  em- 
ployed in  ordinary  manufacturing  shop  work,  as  it  is  intended 

TABLE  IX.     DIMENSIONS  OP  THUMB  SCREWS  WITH  WIDK  GRIl" 
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primarily  for  jobbing  work.  More  screws  probably  have  been 
tightened  too  hard  and  twisted  off  by  the  injudicious  use  of  a 
monkey-wrench  than  in  any  other  way.  When  a  monkey- 
wrench  is  used,  it  should  be  used  with  discretion.  This,  of 
course,  does  not  mean  to  imply  that  the  monkey-wrench  is 
not  one  of  the  handiest  tools  that  a  machinist  ever  had  in  his 
possession,  but  it  is  intended  to  impress  the  idea  that  unless 
the  monkey-wrench  is  used  in  such  a  manner  that,  when  It  is 
applied  to  a  small  screw  head,  the  power  applied  at  the  end 
of  the  handle  is  in  proportion  to  the  screw,  it  is  a  risky  tool 
to  have  around. 

While  a  screw  with  a  round  head,  as  shown  in  Fig.  45,  and 
with  a  pin  put  through  the  head,  is  undoubtedly  better  and 
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Fig.  47,     Common  Design  of  Leaf  in  Drill  Jigs.    Screw  D 
Clamps  the  Work. 

more  convenient  to  use  than  the  one  shown  in  Fig.  44,  the 
latter  is  cheaper  to  make,  because  standard  screws  can  be 
taken  right  from  stock,  and  a  pin  hole  put  through  them, 
after  the  heads  have  been  annealed.  If  thumb  screws  like  the 
ones  shown  in  Tables  VIII  and  IX  are  available,  they  are 
preferable,  as  they  give  a  good  hold  to  the  hand  when  they 
are  tightened,  and,  besides,  there  is  very  little  work  required 
in  finishing  them.  The  use  of  a  screw-bushing  for  clamping 
work  has  already  been  referred  to.  The  clamping  screws 
mentioned  so  far  are  generally  applied  directly  onto  the 
work,  after  having  passed  through  the  wall  of  the  jig,  or 
some  projecting  part  serving  as  a  seat  for  the  screw. 
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Pig,  48.     Clamping  Device  for  Leaf  in  Drill  Jig. 

Loose  leaves  which  spring  out.  in  order  to  jiermit  the  work 
to  be  inserted  and  removed,  are  usually  constructed  in  some 
manner  similar  to  that  shown  in  Fig.  47,  in  which  A  repre- 
sents the  leaf,  being  pivoted  at  /{  and  held  by  a  pin  at  G, 
which  goes  through  the  two  lugs  on  the  jig  wall  and  passes 
through  the  leaf,  thus  binding  the  leaf  and  allowing  the 
•tightening  of  the  set-screw  D,  which  bears  against  the  work. 


The  holes  In  the  lugs  of  the  castings  are  lined  with  steel 
bushings  In  order  to  prevent  the  cast  iron  holes  from  being 
worn  out  too  soon  by  the  constant  pulling  out  and  pulling  in 
of  the  pin.  Tills  kind  of  leaf,  wlicn  flttod  In  nicely.  Is 
rather  expensive,  and  is  not  only  used  for  binding  purposes, 
but  also  for  guiding  purposes,  making  a  fltling  seal  tor  the 
bushings.  If  the  leaves  are  fitted  well  in  place,  the  hushing 
will  guide  the  cutting  tools  firmly. 

Another  way  of  holding  down  the  leaf  is  shown  in  Fig.  48, 
in  which  A  is  a  thumb  screw,  screwed  directly  into  the  wall  B 
of  the  jig,  and  holding  the  leaf  C  down,  as  indicated.  To 
swing  the  leaf  out,  the  thumb  screw  is  turned  back  about  a 
quarter  of  the  turn,  so  thai  the  head  of  the  thumb  screw 
stands  in  line  with  the  slot  in  the  leaf,  this  slot  being  made 
wide  and  long  enough  to  permit  the  leaf  to  clear  the  head 
of  the  thumb  screw.    This  is  a  very  rapid  way  of  clamping. 


Machincry,S.X. 
Fig.  49.    Eye-bolt  used  for  Clamping  DrUl  Jig  Leaf. 

and  is  frequently  used.  The  lower  side  of  the  head  of  the 
screw  will  wear  a  long  time  before  the  head  finally  comes  in 
line  with  the  slot  when  binding.  It  can  then  easily  be  fixed 
for  binding  the  leaf  again  when  standing  in  a  position  where 
the  head  of  the  thumb  screw  is  at  right  angles  to  the  slot, 
by  turning  off  a  portion  of  the  head  on  the  under  side.  The 
size  of  these  thumb  screws  is  made  according  lo  the  strain  on 
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Fig.  50.    Detail  Designs  of  Joints  between  Leaf  and  Jig. 

the  leaf  and  the  size  and  design  of  the  jig.  No  standard  di- 
mensions could  be  given  for  this  kind  of  screw. 

The  hinged  bolt,  shown  in  Fig.  49,  is  also  commonly  used. 
Here  A  represents  an  eye-bolt,  which  is  connected  with  the 
jig  body  by  the  pin  B.  The  leaf  or  movable  part  C  of  the  Jig 
is  provided  with  a  slot  in  the  end  for  the  eye-bolt,  this  slot 
being  a  trifle  wider  than  the  diameter  of  the  bolt.  The 
threaded  end  of  the  eye-bolt  is  provided  with  a  standard  hexa- 
gon nut,  a  knurled  head  nut  or  a  wing  nut,  according  to  how 
firmly  it  is  necessary  that  the  nut  be  tightened. 

When  the  leaf  is  to  be  disengaged,  the  nut  is  loosened 
up  enough  to  clear  the  point  at  the  end  of  the  leaf,  and  th? 
bolt  Is  swung  out  around  the  pin  B,  which  Is  driven  directly 
into  lugs  projecUug  out    fiom   the  jig  wall,  a  slot  being  pro- 
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vided  between  the  two  lugs,  as  shown,  so  that  the  eye-bolt 
can  swing  out  with  perfect  freedom.  At  the  opposite  end,  the 
leaves  or  loose  parts  of  the  jig  swing  around  a  pin  the  same 
as  in  Fig.  47,  the  detailed  construction  of  this  end  being, 
most  commonly,  one  of  the  three  types  shown  in  Fig.  50.  It 
must  be  understood  that  to  provide  jigs  with  leaves  of  this 
character  involves  a  great  deal  of  work  and  expense,  and 
they  are  used  almost  exclusively  when  one  or  more  guide 
bushings  can  be  held  in  the  leaf. 

¥         *         « 

ADJUSTABLE  LEVELING  BLOCKS  FOR 
PLANERS. 
The  adjustable  leveling  blocks  shown  in  Figs.  1  and  2  are 
used  in  the  shops  of  the  Pratt  &  Whitney  Co.,  Hartford,  Conn., 
and  the  style  shown  in  Fig.  1  is  intended,  in  particular,  for 
the  planers  made  by  the  company.  The  design  and  action 
of  these  adjusting  blocks  are  plainly  shown  in  the  engravings. 
The  frame  A  is  bolted  to  the  concrete  foundation  by  four 
anchor  holts  B  surrounded  by  pipes  C,  which  prevent  the  con- 
crete from  coming  in  direct  contact  with  the  bolts,  and  permit 
a  slight  adjustment  in  longitudinal  and  sideways  direction. 
At  each  end  of  the  frame  A  are  finished  surfaces,  planed  to  an 
angle  of  15  degrees.  On  these  surfaces  slide  the  adjusting 
blocks  D,  also  planed  on  the  under  side  to  a  15-degree  angle, 
the  upper  side  being  level.  These  adjusting  blocks  or  wedges 
are  made  of  cast  iron  and  provided  with  a  long  slot  E  per- 
mitting a  lengthwise  as  well  as  a  sidewise  adjustment,  the 
slot  being  two  inches  long  and  one  inch  wide,  while  the  bolt, 
passing  through  it,  is  only  %  inch  in  diameter.  The  blocks 
are  adjusted  by  set-screws  G,  provided  with  lock  nuts.  When 
properly  adjusted,  so  that  the  planer  table  is  level,  the  bolts 


shown  in  Fig.  2,  the  frame  and  the  adjusting  block  being 
reversed  in  their  construction.  The  adjusting  block  is  then 
pushed  inward  when  it  is  desired  to  raise  the  leg  resting  upon 
it.  With  this  exception,  the  principle  of  the  adjusting  block 
shown  in  Fig.  2  is  exactly  the  same  as  that  shown  in  Fig.  1. 


Fig.  2.     LeveUng  Block  wath  the  A(ijusting  Screws  on  the  Outside,  instead 
of  on  the  Inside,  as  in  Fig,  1, 

The  frame  A  can  be  made  in  any  length  required  by  the 
length  of  the  planer,  the  same  pattern  being  used  for  all  sizes, 
with  the  exception  of  lengthening  pieces  which  are  put  in  to 
make  up  for  the  required  length  over  all.     These  leveling 


Fig,  1.    Leveling  Block  for  Planers,  applied  to  a  Pratt  &  WTiitney  Co,  Planer. 


F  are  tightened  down,  holding  the  planer  firmly  to  the  frame 
A,  which  itself  is  firmly  embedded  in  the  concrete  foundation, 
and,  as  mentioned  before,  held  down  by  the  anchor  bolts. 

When  the  lower  portion  of  the  planer  is  of  the  construction 
shown  In  Fig.  1,  so  that  it  is  possible  to  place  the  adjusting 
screws  G  on  the  inside,  the  frame  and  wedges  are  made  so 
that  the  upper  surface  of  the  adjusting  block  will  lift  the 
planer  table  when  pushed  outward.  On  many  planers,  par- 
ticularly those  of  larger  sizes,  it  is  not  possible  to  have  the 
adjusting  screws  on  the  inside,  as  they  would  be  almost  inac- 
cessible.    In   such   cases,   the   adjusting   screw   is   placed   as 


blocks  have  been  found  very  convenient  and  suitable  for  the 
purpose  for  which  they  are  used,  and  as  there  is  allowance 
for  adjustment  in  practically  all  directions,  it  is  .compara- 
tively  easy  to   get  the   desired   results   with   this   adjustable 

arrangement. 

«     *     * 

It  is  of  the  utmost  importance  that  plants  and  machinery 
be  maintained  in  a  high  state  of  etiicieney.  General  recogni- 
tion, however,  is  not  given  to  another  thing,  which  is  of  equal 
importance,  namely,  the  maintenance  of  the  operatives  them- 
selves in  a  high  state  of  efficiency. — Practical  Engineer. 
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SPECIAL  AND  ADJUSTABLE  TAPS- 


ERIK  OBERQ.* 

STAYBOLT  TAPS. 
Stn.vbolt  taps  are  extenslvel.v  used  in  locomotive  boiler 
work.  Tlie  ordinary  or  the  radial  staybolt  tap  is  shown  in 
Fig.  1;  In  Fig.  2  is  shown  the  spindle  staybolt  tap,  which  has 
derived  Its  name  from  the  guiding  spindle  upon  which  the  tap 
proper  revolves. 

Raciial  Staybolt  Taps. 

If  we  first  give  our  attention  to  the  radial  staybolt  tap,  as 
shown  in  Fig.  1.  the  length  C  represents  the  threaded  portion. 
Of  this  part,  the  portion  F  is  straight  or  parallel,  and  the  part 
O  Is  chamfered.  The  part  B  is  a  taper  reamer  which  reams 
the  hole  previous  to  tapping.  The  taper  of  this  reamer  Is 
usually  3/32  inch  per  foot.  The  diameter  at  //  is  equal  to 
the  root  diameter  of  the  thread.  The  diameter  of  the  shank 
is  about  0.005  inch  below  the  root  diameter.  Staybolt  taps 
are   usually   made    with    12    threads   per    inch,    of   the   sharp 


TABLE  I.  DIMENSIONS  OF  REGULAR  STAYBOLT  TAPS. 
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V-form.  Although  practice  has  almost  universally  favored 
the  employment  of  the  sharp  V-thread,  the  main  advantage 
(and  perhaps  the  only  real  advantage)  of  a  thread  of  this 
kind  is  that  it  can  be  made  tight  in  the  boiler  sheets  and 
kept  tight  without  any  great  difficulty.  On  the  other  hand, 
the  use  of  the  V-thread  violates  one  of  the  fundamental  prin- 
ciples of  machine  design — ^the  principle,  namely,  of  avoiding 
all  sharp  angles,  and  of  filleting  every  place  where  such 
angles  tend  to  occur.  This  must  have  occurred  many  times 
to  engineers  and  designers,  and  yet  no  general  movement  has 
been  made  to  discard  the  V-thread  and  substitute  for  it  a 
form  that  shall  not  be  open  to  the  same  objection.  The 
Whitworth  thread  is  receiving  considerable  attention  at  the 
present  time,  however,  for  use  upon  staybolts,  and  it  is 
re.earded  with  favor  by  certain  builders  of  large  experience, 
notably  by  llie  Daldwin  Locomotive  Worlcs,  which  is  now  using 
this  thread  upon  locomotive  staybolts.  If  experience  shows 
that  staybolts  can  be  made  tight  and  kept  so  when  fitted 
with  this  thread,  it  is  probable  that  its  adoption  will  extend 
to  other  builders. 

Staybolt  taps  receive  very  rough  treatment,  and  are  exposed 
to  hard  usage,  and  should  therefore  be  made  of  an  extra  good 

•  Associate  Editor  of  Maciiineuv. 


quality  of  steel.  The  thread  should  be  reliovod  IjoIIi  on  toj) 
and  in  the  angle  of  tlie  thread  on  the  chamfered  portion. 
The  parallel  portion  of  the  thread  is  not  relieved.  In  order 
to  prevent  having  culling  edges  wliicli  are  loo  wide  toward 
the  smaller  end  of  I  he  chamfered  porlion,  the  tap  is  threaded 
liiper   about    one-half  of   the  chamfered   part.     This   prevents 


TABLE  II.    DIMENSIONS  OF  SPINDLE  STAYBOLT  TAPS. 
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the  tap  from 

reaming  instead  of  cutting.    In  order  to  gain  the 

same  end,  it  is  advisable  never  to  make  the  chamfer  any 
longer  than,  at  most,  6  inches.  The  interrupted  thread  shown 
in  Fig.  6  in  the  article  on  Taper  Taps  in  the  April  issue,  is 
particularly  of  value  in  the  case  of  staybolt  taps,  and  is  prob- 
ably used  more  on  this  class  of  taps  than  on  any  other. 

TABLE  III.     DIMENSIONS  OF  STRAIGHT  BOILER  TAPS. 

ROOT  DIAMETER+ 0.006'' 
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In  Table  I  the  dimensions  for  standard  radial  staybolt  taps, 
as  made  by  a  prominent  tap  manufacturing  firm,  are  given. 
However,  staybolt  taps  are  made  in  a  variety  of  sizes  and 
designs  for  special  requirements;  but  the  two  kinds  given  in 
the  table  are  the  most  commonly  used.   All  staybolt  taps,  of  the 
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sizes  given  in  the  table,  should  have  five  flutes.  The  over- 
size limit  of  difference  in  diameter  from  the  correct  size  of 
staybolt  taps  Is  commonly  assumed  to  be  0.002  inch  for  taps 
smaller  than  1  inch  in  diameter,  and  0.003  inch  for  larger 
sizes.  It  is  evident  that  it  is  not  permissible  for  the  tap  to 
he    under    the    correct    size;     consequently    the    diameter    is 


TABLE  IV.     STANDARD  STRAIGHT  PIPE  TAPS. 
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TABLE  V.     STANDARD  STRAIGHT  PIPE  TAPS. 
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required,  after  hardening,  to  be  between  the  standard  diameter 
and  a  diameter  of  0.002  or  0.003  inch,  respectively,  above  the 
standard. 

Sometimes  staybolt  taps  are  provided  with  a  threaded  guide 
at  the  upper  end  of  tne  thread.  This  guide  is  not  fluted  and 
should  be  made  slightly  smaller  in  diameter  than  the  cutting 
size  of  the  tap.  The  amount  which  the  diameter  is  smaller 
is  usually  about  0.010  inch,  and  should  apply  to  the  angle 
diameter  as  well  as  to  the  top  of  the  thread.  While  not 
fluted,  this  threaded  guide  ought  still  to  be  grooved  by  a 
small  convex  cutter  for  oil  passages  to  the  flutes. 

Spindle  Staybolt  Taps. 
The  spindle  staybolt  tap,  as  shown  in  Fig.  2,  is  not  pro- 
vided with  a  reamer,  and  with  but  a  short  chamfer.  It  is 
fluted  about  half  the  way  of  the  threaded  part.  The  remain- 
ing part  of  the  thread  acts  as  a  guide,  and  should  be  made  in 
the  same  way  as  threaded  guides  for  radial  staybolt  taps. 
The  guide  E  on  the  end  of  the  spindle  holds  the  tap  in  place 
in  relation  to  the  inner  tube  sheet,  while  the  outer  one  is 
threaded.  The  standard  dimensions  for  these  taps  are  given 
in  Fig.  2  and  in  Table  II. 

Straight  Boiler  Taps. 

Straight   boiler   taps  are.   strictly   speaking,    only   a   special 

class  of  hand  'aps.     They  have  a  long  chamfer,  and  a  straight 

guide   at  the   point.     The   chamfered   portion    is    relieved    on 

the  top  of  the  thread.     These  taps  are  fluted  in  the  same  way 


as  hand  taps.  In  Table  III  the  dimensions  for  these  taps 
are  given.  The  most  important  of  these  dimensions  are  deter- 
mined from  the  formulas: 

A  =  3Z>  +  2%  inches, 

E  =  2V4:D+  Vs  inch, 

F  =  D, 

H=%D  +  3/16  inch, 
in  which  formulas 

A  =  total  length  of  tap, 

Z)^  diameter  of  tap, 

£?  =  length  of  threaded   portion. 

i''  =  length  of  full  or  parallel  thread,  and 

H  =  length  of  guide. 

In  making  these  taps  the  same  limits  in  regard  to  oversize 
diameters  as  employed  for  regular  hand  taps  should  be 
adopted.  (See  Machineby,  July,  1907:  Remarks  on  the 
Making  of  Hand  Taps.) 

Straig-ht  Pipe  Taps. 
Straight  pipe  taps  are  only   a  variation   of  hand  taps,  but 
have    the    same   number    of    threads    per    inch    as    the    corre- 

TABLE  VI.     ENGLISH  STRAIGHT  PIPE  TAPS. 

(See  Fig.  4  for  meaning  of  letters  in  table.) 
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TABLE  VII.     ENGLISH  STRAIGHT  PIPE  TAPS. 

(See  Fig.  5  for  meaning  of  letters  in  table.) 
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sponding  sizes  of  taper  pipe  taps,  and  a  diameter  arbitrarily 
adopted  by  the  manufacturers  of  these  taps.  Table  IV  gives 
the  dimensions  for  taps  up  to  and  including  ?4  nominal  diam- 
eter. The  larger  sizes  are  given  in  Table  V.  It  will  be 
noticed  that  the  difference  in  appearance  between  the  larger 
and  smaller  sizes  is  simply  that  the  latter  is  provided  with  a 
short  neck,  turned  down  below  the  root  diameter,  while 
on  the  larger  sizes  the  whole  shank  is  turned  down  below 
the  root  of  the  thread. 

These  taps  are  chamfered  the  same  as  plug  hand  taps,  and 
relieved  only  on  the  top  of  the  thread  on  the  chamfered  part. 
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Tho  miiuber  of  flutes  may  be  inailo  the  same  as  for  corre- 
spoiuliiis  sizes  of  Briggs'  staiuiaril  pipe  taps  (see  Maciiinehy, 
March,  190S:  Taper  Taps);  if  it  is  considered  that  less  flutes 
would  he  more  advisable,  approximately  the  same  number  of 
llutes  as  is  given  to  regular  hand  taps  will  he  satisfactory. 
In  cases  like  this  the  number  of  tlules,  within  reasonable 
limits,  is  largely  a  matter  of  judgment.  The  straight  pipe 
tap,  being  actually  a  hand  tap,  should  evidently  be  fluted  like 
a  hand  tap.  But  inasmuch  as  the  tap  has  a  greater  number 
of  threads  per  inch  tliiin  corresiionding  sizes  of  ordinary  hand 
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Fig.  6.    Adjustable  Tap  made  ft-om  Solid  Stock. 

taps,  there  is  a  reason  for  providing  it  with  a  greater  number 
of  flutes.  English  pipe  taps,  having  Whitwortli  form  of 
thread,  and  made  accordin.g  to  Whitworth's  thread  system  for 
gas  and  water  piping,  are  given  in  Tables  VI  and  VII. 

Adjustable  Taps. 
Adjustable  taps  are  made  for  the  purpose  of  permitting 
adjustment  to  a  correct  standard  size.  As  the  solid  tap,  on 
account  of  changes  in  hardening,  cannot  be  depended  upon  to 
measure  exactly  the  diameter  for  which  it  was  intended,  and 
because  of  the  impossibility  of  preventing  a  tap  from  decreas- 
ing in  diameter  through  wear,  the  adjustable  tap  has  a  wide 
field  of  usefulness  where  correct  size  nuts  must  be  produced. 
The  adjustable  tap  may  either  be  made  from   a  solid  piece. 


Maehmery,  A.  1". 

Fig.  7.    Adjustable  Tap  vpith  Inserted  Blades. 

split  in  a  suitable  manner  to  permit  adjustment,  or  may  be 
provided  with  inserted  blades  or  cutters,  which  are  so  held 
in  the  tap  body  that  a  slight  movement  of  these  blades  in 
the  longitudinal  direction  of  the  tap  moves  the  cutting  points 
of  the  thread  nearer  or  farther  from  the  axis  of  the  tap,  thus 
decreasing  or  increasing  the  diameter,  as  the  case  may  be. 

Another  cause  for  inserted  blade  taps  other  than  adjust- 
ability may  also  be  mentioned.  The  efforts  constantly  made 
by  progressive  manufacturers  to  decrease  the  cost  of  tools 
without  impairing  their  efficiency,  have  resulted  in  the  design 
of  a  number  of  taps  of  this  type,  which  permit  a  cheaper 
grade  of  material  to  be  used  in  the  tap  body,  while  the  best 
quality  steel   may  be  used   for  the  inserted   blades,  the  total 


Fig.  8.    Improved  Design  of  Adjustable  Tap. 

cost,  especially  in  the  case  of  largo  taps,  being  smaller  than 
it  the  tap  were  made  solid  of  ordinary  tool  steel  throughout. 
Incidentally  another  advantage  is  also  gained.  Inasmuch  as 
the  cutting  portion  of  the  tap  is  the  only  one  which,  in  gen- 
eral, when  worn,  has  caused  the  tap  to  be  discarded,  the 
Inserted  blade  design  makes  it  possible  to  retain  the  body 
proper  and  replace  tjie  cutters  only. 

In  tile  case  of  lar.ge  taps  and  coarse  pitches,  the  adjustable 
tap  does  not   give   very    good   satisfaction  if  a   thread   is  cut 


by  one  passage  of  the  tap,  because  the  strain  on  the  tap  is 
so  great  as  to  spring  it  to  a  certain  extent.  It  is  evident 
that  an  adjustable  tap  cannot  possibly  be  made  fully  as  rigid 
as  a  solid  tap.  But  in  such  cases  the  tap  still  retains  its 
superiority  as  a  "sizing"  tap,  used  to  finish  the  thread  after  it 
has  been  roughed  out  by  means  of  an  onliiuiiy  lap  soiiiewluit 
under  size. 

Examples  of  Adjustable  Taps. 

The  form  of  adjustable  tap,  previously  referred  to,  which 
is  cut  from  a  solid  piece  and  split,  is  shown  in  Fig.  6.  The 
body  is  split  straight  through,  a  nut  with  a  taper  thread 
serves  to  hold  the  tap  together  at  the  end,  and  a  screw  with 
a  taper  liead  is  used  to  expand  the  tap,  as  shown.  As  the 
expansion  is  effected  by  bending  the  cutting  lands  when  the 
tapered  head  of  the  screw  travels  inward,  the  thread  form  is 
not  accurately  retained,  and  the  tap  is  not  to  be  recommended. 
When  accurate  work  Is  required,  the  inserted  blade  form  of 
adjustable  taps  Is  the  preferable  form.  The  requirements  for 
a  good  inserted  blade  tap  are  that  the  blades  when  bound  in 
place  shall  be  practically 
solid  with  the  body,  that 
the  design  shall  permit  a 
liberal  adjustment  in  re- 
gard to  size,  that  this 
adjustment  shall  be  eas- 
ily accomplished,  and 
that  the  means  employed 
for  binding  and  adjust- 
ing the  blades  shall  not 
be  of  such  a  kind  as  to 
prevent  the  use  of  the 
tap  in  any  case  where 
the  solid  tap  could  be 
used.  This  latter  require- 
ment involves  the  possi- 
bility of  tapping  clear  through  a  hole  as  well  as  the  tapping 
down  to  the  bottom  of  a  hole. 

A  tap  which  fills  fairly  well  all  these  requirements,  with 
the  exception  of  the  one  mentioned  last,  is  shown  in  Fig.  7. 
The  blades  are  held  in  place  by  nuts,  beveled  on  the  inside 
to  fit  the  tapered  ends  of  the  blades.  In  this  manner  the 
blades  are  prevented  from  longitudinal  motion  as  well  as 
from  moving  out  or  in  in  relation  to  the  center  line  of  the  tap. 
The  blades  fit  into  slots  in  the  tap  body  and  are  thus  pre- 
vented from  moving  sideways.  The  adjustment  is  provided 
for  by  the  tapered  bottom  of  the  slots  in  the  body,  by  means 
of  which  the  cutting  size  of  the  tap  increases  when  the  blades 


Fig.  9. 


Method  of  Binding  the  Blades  In 
Tap,  Fig.  8. 
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Fig.  lO.    Inserted  Blade  Pipe  Tap. 

are  moved  upward  toward  the  shank  end  of  the  tap.  The 
adjustment  Is  easily  accomplished,  it  only  being  required  to 
loosen  the  upper  nut  and  push  up  the  blades,  and  then  tighten 
the  lower  as  well  as  the  upper  nut  solidly  upon  the  blades.  It 
is,  however,  not  possible  with  the  design  shown  to  tap  down 
clear  to  the  bottom  of  a  hole,  nor  is  it  possible  to  tap  straight 
through  a  hole.  This  latter  requirement  could,  of  course, 
easily  be  obtained  by  making  the  slots  deeper  and  the  blades 
wider,  thus  making  it  possible  to  decrease  the  outside  diameter 
of  the  upper  binding  nut  so  that  it  would  be  less  than  the  root 
diameter  of  the  thread.  This  would  permit  the  tap  to  pass 
through  a  threaded  hole.  There  is,  however,  a  more  serious 
objection  to  this  design.  The  backing  of  the  blade  by  means 
of  a  tapered  surface  in  the  nut  is  not  very  positive,  and  the 
blades  are  liable  to  be  a  trifle  Incorrect  in  their  relative  posl- 
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tion  in  regard  to  lead.  It  is  evident  that  if  that  is  the  case 
the  thread  cut  will  be  incorrect  in  its  shape,  the  space  cut 
in  the  nut  being  wider  than  the  thread  itself.  A  tap  which 
overcomes  the  objections  raised  in  regard  to  the  tap  in  Fig.  7 
is  shown  in  Fig.  8.  The  construction  of  this  tap  was  described 
in  the  July,  1907,  issue  of  Machinery,  in  an  article  entitled 
Adjustable  Reamers  and  Taps  with  Inserted  Blades.  In  this 
article  the  reasons  for  the  superiority  of  the  -design  of  taps 
and  reamers  made  as  indicated  in  Fig.  8  were  stated,  and  it 
is  unnecessary  to  repeat  this  discussion  here.  Those  who 
may  not  have  read  the  article  in  question  can  easily  see  the 
principle  of  the  design  from  the  sectional  view  of  the  tap. 
Fig.   9,  which  shows  the  principle  employed  for  binding  the 

blades  verj'  clearly. 

I 

1;?  Wiia 


■^i:- 


JiIachin€ry,y.T^ ' 
Fig.  11.    Another  Design  of  Inserted  Blade  Pipe  Tap. 

Inserted  blade  taps  are  not  adapted  to  very  small  sizes. 
As  a  rule,  it  should  not  be  attempted  to  make  such 
taps  in  sizes  smaller  than  li^  inch,  or,  at  least,  not  below 
114  inch  in  diameter. 

Other  Examples  of  Inserted  Blade  Taps. 

In  Fig.  10  an  inserted  blade  tap,  of  a  design  common  for 
pipe  taps,  is  shown.  Here  the  chasers  are  held  in  place  by 
means  of  taper  pins,  which  wedge  the  metal  of  the  body  firmly 
against  the  blade.  The  correct  location  of  the  blades  in  a 
longitudinal  direction  is  obtained  by  means  of  a  ring,  held 
to  the  body  by  screws.  It  is  plainly  seen  from  the  construc- 
tion that  this  tap  is  not  intended  to  be  adjustable,  but  is 
simply  made  with  inserted  blades  from  an  economical  point 
of  view.  This  design  which  is  most  commonly  used  for  large 
taps,  affords  a  considerable  saving  in  material.  The  tap 
shown  in  the  engraving  is  provided  with  interrupted  thread, 
as  frequently  used  on  pipe  taps,  and  taper  taps  in  general. 

Another  form  of  inserted  blade  tap  is  shown  in  Fig.  11. 
The  blades  are  here  held  in  place  by  means  of  a  ring  threaded 
on  the  inside  to  fit  the  thread  of  the  blades  or  chasers,  and 
split  and  provided  with  binding  screws  so  as  to  make  possible 
a  positive  grip  over  the  blades.  The  advantage  of  this  design 
is  that  the  threads  of  the  various  chasers  must  necessarily 
be  so  located  as  to  form  a  continuous  helix  all  around  the 
tap,  inasmuch  as  the  threaded  ring  fits  upon  the  thread  in  the 
chasers.  But  the  design  is  open  to  the  objection  that  the 
ring  prevents  threading  as  far  down  in  a  hole  as  may  some- 
times be  required,  and  the  ring  may  interfere  with  lugs  or 
projections  on  the  piece  to  be  threaded.  In  this  respect  the 
former  of  the  two  taps  last  described  is  superior,  as  it  is 
free   from   any   outside   incumbrance,   and  takes  up  no   more 

room  than  a  solid  tap. 

*     *     * 

THE  TOOL  ROOM  VERSUS  THE  MACHINE 
SHOP  SHAPER. 

WILLIAM  ECKER" 

A  shaper  for  tool-room  use  can  never  answer  its  purpose 
with  economy  if  used  for  regular  machine  shop  work,  as  it 
cannot  retain  its  accuracy  when  subjected  to  the  strains 
and  hard  knocks  common  in  machine  shop  practice.  A  tool- 
room shaper  should  not  be  expected  to  rush  out  work  with 
heavy  cuts,  as  this  leads  to  distortion  of  the  working  parts. 
and  constitutes  an  abuse  of  the  machine.  A  reasonable  cut 
indicates  judgment. 

The  tool-room  shaper  should  be  well  graduated  on  all 
sci-ews  used  for  adjustment  in  practical  tool  work;  such 
graduations,  if  reliable,  are  more  convenient  for  use  than 
measurements  made  by  scale  or  caliper.    A  first-class  mechanic 
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will  have  a  great  respect  for  a  tool  that  is  graduated  and  re- 
liable, because  this  eliminates  all  guess  work,  and  relieves  the 
worker  of  anxiety,  as  he  depends  on  the  machine  to  produce 
the  work  correctly.     "The   smile  that  won't  come  off"   is  on 
both    the    tool-maker's    and    the    apprentice's    face    when    he 
takes  a  piece  of  work  out  of  the  shaper  vise  and  finds  it  square 
and  parallel;   that  smile,  however,  is  never  seen  on  the  face 
of  the  man  using  the  machine  shop  shaper,  but  only  a  look 
of  anxiety,  for  he  works  by  "guess."     He  knows  his  shaper 
is  not  true;  consequently  more  cuts  and  callpering,  with  final 
filing  and  scraping,   all  of  which  is   not  economical.     Filing 
and    scraping   in    a    first-class    tool-room,    after    machining    a 
piece  of  work,   is  only  a  indication   that  the   work  has  been 
done  on  a  poor  machine,  or  in  a  hurry  and  not  deliberately, 
and  causes  loss  of  time  amounting  to,  perhaps,  four  times  the 
time  required  for  machining  the  work  over  again,  and  still 
not   producing  so   good   looking   a   job   when    inspected   by   a 
capable  judge.    To  sum  up,  while  graduations  are  desirable  on 
the  adjusting  screws,  if  they  are  out  of  true,  they  are  only 
confusing;  for  this  reason  few  machanics  use  them  even  when 
they  exist,  because  they  have  lost  confidence  in  the  machine. 
The  feed  on  a  tool-room  shaper  is  usually  one,  two,  or  thrue 
teeth.     Rather   than   to   use  a   heavier   feed,   the   tool-maker, 
when    cutting  tool   steel,   may   adjust   the   machine    to   take 
a  deeper  or  shallower  cut.     The  tool-room  shaper  does  not 
require  so  large  a  range  as  is  required  by  the  machine  shop 
shaper,   and   can,   therefore,   be   designed   along  lines   leading 
towards  rapid  and  convenient  manipulation,  and  more  compact 
and   rigid    construction.     The   class    of   people   the   best   tool- 
makers  come  from  are  generally  thin,  nervous  and  very  sensi- 
tive, and  a  heavy  and  clumsy  design  does  not  appeal  to  them 
at  all,  but  produces  a   feeling   of  antagonism.     As   they  are 
the  ones  who  have  to  use  the  machine,  they  are  in  general, 
the  best  judges  of  the  machine.     The  standard  of  a  tool-room 
is  always  greatly   influenced   by  the  standard   of  tools   used, 
for  even  a  good,  first-class  workman  will  grow  indifferent,  if 
indifferent  tools  are  to  be  used. 

The  machine  shop  shaper,  as  considered  apart  from  the  tool- 
room shaper.  is  generally  called  upon  to  do  a  great  variety 
of  work,  and  must  be  designed  with  more  liberal  propor- 
tions, and  is  not  so  well  adapted  to  perform  small,  reliable, 
exact  operations;  "snagging"  and  "hogging"  is  considered 
quite  the  proper  thing  with  this  tool.  This  always  produces 
the  same  result.  The  machine  will  not  long  remain  reliable, 
and  consequently  there  is  a  great  deal  of  measuring,  callper- 
ing. squaring  and  swearing,  all  multiplied  four  times  by  waste 
of  time.  In  the  machine  shop  practice,  the  work  to  be  done 
calls  for  a  greater  variety  of  feeds  than  a  tool-maker  usually 
demands.  The  machine  shop  shaper  is  also  often  in  the  care 
of  workmen  of  inferior  training.  This  fact  always  influences 
the  design  of  the  machine  and  leads  toward  clumsiness, 
which  is  the  opposite  of  the  tool-room  shaper. 

On  account  of  these  differences  between  the  tool-room  shaper 
and  the  machine  shop  shaper,  it  is  reasonable  to  assume  that 
the  design  fitted  for  tool-room  purposes  is  not  suitable  for 
the  machine  shop.  Therefore,  we  should  have  a  tool-room 
shaper  built  for  the  purpose  of  tool  making,  and  a  machine 
shop  shaper  for  machine  shop  purposes.  This  difference 
cannot  be  denied,  or  all  claims  for  specialising  machinery 
must  be  renounced.  "Happy  mediums"  are  sometimes  good, 
but  should  be  called  so,  and  there  are  very  few  of  them  at 
present. 

A  suggestion  in  the  designing  of  shapers  which  may  not  be 
out  of  place  is  that  on  account  of  the  fact  that  in  any  make  ot 
shaper  the  ram  has  considerable  weight,  and  travels  at  a  com- 
paratively high  speed,  it  would  only  be  reasonable  to  make 
an  attempt  at  counterbalancing,  having  the  same  kind  of 
springs  or  shock  absorbers  as  usual  in  some  other  kinds  of 
machinery,  to  take  up  the  shock  at  the  end  of  the  stroke. 

«  *  « 
Steel  wool  is  a  by-product  much  used  by  wood  finishers, 
painters,  etc.,  in  preference  to  sandpaper,  especially  on  molded 
work.  It  is  the  long,  hair-like  chips  produced  in  drilling 
rifle  barrels.  A  curious  commercial  fact  about  this  product  is 
that  it  sells  for  several  times  the  cost  of  the  steel  composing 
the  barrels,  the  retail  price  being  about  50  cents  per  pound. 
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ITEMS  OF  MECHANICAL  INTEREST. 


QUICK-ADJUSTMENT  PIPE  WHENCH. 
'riu'  iiccoiiipanyiiiK  oiiRi'aviiiK  shows  an  interesting  pipe 
■wreui'li  made  on  the  monUey-wrpnch  principle  and  patented 
l)y  Mr.  M.  G.  Ewer,  ot  Detroit,  Mich.  The  principal  feature 
of  this  wrench  Is  Its  quick  adjustment  to  various  sizes  of 
jilpe.  It  will  be  seen  that  the  binding  or  adjusting  screw  A, 
which  engages  with  the  thread  cut  lu  the  handle  B  of  the 
■w'rench,    is    pivoted    to    the    movable    jaw    C,    and    when    It 
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Pipe  \Vrench  which  is  af^usted  quiclcly  by  disengraglng:  Adjusting: 
Screw,  aa  shown  by  the  Dotted  Lines. 

Is  required  to  move  this  jaw  a  long  distance  out  or  in,  the 
adjusting  screw  is  simply  lifted  out  of  engagement  with 
the  thread  on  the  shank  as  shown  by  the  dotted  lines,  and 
the  Jaw  is  slid  along  the  shank  until  it  has  approximately 
reached  the  location  required.  Then  the  screw  is  pushed  into 
engagement  with  the  thread  on  the  shank,  and  the  final  ad- 
justment and  clamping  are  made  as  usual. 


A  NEW  DRILL  CHUCK. 
A  drill  chuck,  embodying  an  interesting  feature,  whereby 
the  drill  is  clamped  more  firmly  in  the  chuck  as  the  pressure 
on  the  cutting  tool  increases,  has  been  designed  by  Mr.  P.  G. 
Lagerback,  of  Aktiebolaget  Nordlska  ArtUleriverkstaderna, 
Finspong,  Sweden.  The  following  description  of  this  drill 
chuck  is  abstracted  from  Industritidningen  Norden.  The 
sleeve  A  is  threaded  on  the  inside  and  engages  with  the  chuck 
ring  B.  provided  with  grooves  for  receiving  the  chuck  jaws  C. 
The  sleeve  A  is  prevented  from  lateral  motion  by  the  nut  D. 

provided  with  binding  screw  E 
for  holding  it  in  place.  The 
jaws  are  provided  with  a  pro- 
jection F,  which  enters  in  a 
gi-oove  in  the  chuck  holder  G. 
When  the  sleeve  A  is  turned  in 
relation  to  the  holder  G,  the 
jaws  C  and  consequently  the 
chuck  ring  B,  are  thus  prevent- 
ed from  taking  part  in  this 
rotary  motion,  and  consequently 
the  chuck  ring  B  will  move  in 
a  lateral  direction,  thereby  clos- 
ing the  chuck  jaws  on,  or  re- 
leasing them  from  the  tool 
shank.  A  small  projection  H  is 
provided  on  each  of  the  jaws, 
and  the  end  of  the  tool  shank 
rests  against  this  projection. 
The  length  of  the  jaws  is  slightly  less  than  the 
place  within  the  chuck  provided  for  them,  so  that  after 
having  been  clamped  upon  the  tool  shank,  when  the 
pressure  is  applied  on  the  tool,  the  end  of  the  tool  shank 
will  press  on  the  projections  H,  thereby  having  a  tendency  to 
force  the  jaws  upward,  and  this,  in  turn,  will  clamp  the  tool 
more  firmly  in  the  chuck,  inasmuch  as  the  jaws,  in  order  to 
move  upward,  will  also  be  forced  inward  by  the  taper  on  their 
back  surface. 


IHackiuery,S,  F. 
Drill    Chuck    which    clamps 
Tool   more   firmly   as    Pressure 
Increases. 


FRICTION  COUPLING  OP  SIMPLE  DESIGN. 
Judging  by  the  great  number  of  different  designs  of  fric- 
tion couplings  placed  on  the  market  during  the  last  year,  It 
seems  as  if  special  energy  had  been  devoted  to  the  design  of 
simple  and  efficient  friction  couplings  in  Germany.  We  have 
Illustrated  several  of  these  designs  In  the  columns  of  Machin- 
Kuv  (luring  the  jiast  year.  The  accompanying  engraving  shows 
anollicr  ilosign  which.  In  regard  to  simplicity,  probably  excels 
most  of   the  others.     This  coupling   is   manufactured  by  the 


Silchslsche  Maschlneufabrik,  Chemnitz,  Germany.  As  seen  In 
the  engraving,  this  coupling  consists  of  a  housing  made  In  two 
sections  A  and  B.  The  Inside  of  this  housing  is  made  tapered 
from  the  center,  and  friction  rings  C  and  D  transmit  the 
motion  from  this  housing  to  a  central  huh  E,  which  In  turn 
Is  keyed  to  the  shaft  F.  The  housing  Itself  Is  keyed  to  the 
shaft  O,  power  being  thus  transmitted  from  the  shaft  (7  lo 
the  shaft  F.  The  friction  rings  C  and  D  are  operated  through 
a  lever  mechanism  from  the  sleeve  //,  which  In  turn  is  oper- 
ated by  a  fork  bolted  to  the  shifting  lever.  The  sleeve  Is 
connected  through  link  K  with  the  lever  L  which  is  pivoted 
at  M.  The  link  N  connects  the  two  friction  rings  C  and  7), 
and  according  to  the  position  of  the  lever  L,  the  rings  will  be 
pressed  against  the  housing  or  released  from  it.  On  account 
of  the  shape  of  the  link  N  a  certain  spring  action  is  possible 
In  this  member.  It  will  be  noted  that  the  two  sections  A  and 
B  of  the  housing  are  connected  with  each  other  through  the 
threaded  portion  at  R,  a  set-screw  P  being  used  for  binding 
the  part  B  to  the  part  A  after  being  adjusted.  This  threaded 
joint  permits  of  a  very  close  adjustment  of  the  two  halves  ot 
the  housing  so  that  the  tapered  surfaces  on  the  inside  can  be 
placed  in  such  positions  as  to  insure  a  binding  action  at 
exactly  the  place  required  by  the  position  of  the  levers.     It 


German  Friction  Coupling. 

also  makes  it  possible  to  adjust  the  two  sections  of  the  hous- 
ing when  worn  on  the  gripping  faces.  It  is  evident  that  a 
coupling  of  this  character  can  be  made  of  comparatively 
small  diameter.  The  friction  rings"  C  and  D  are  running  in 
oil,  and  on  account  of  the  spring  action  of  the  lever  N  and 
this  oiling  arrangement,  a  very  gradual  gripping  is  insured 
and  breakages  and  wear  are  reduced  to  the  minimum.  The 
objectional  pressure  in  one  direction,  which  is  common  with 
many  friction  clutches- of  the  usual  design,  is  obviated  by  the 
use  of  two  conical  friction  surfaces  inclining  in  different 
directions.  It  is  claimed  that  under  normal  conditions  coup- 
lings of  this  type  can  be  used  to  advantage  for  shafts  up  to 
about  5  inches  diameter.  Upon  examination  of  the  lever 
arrangement  it  will  be  found  that  the  coupling  cannot  acci- 
dentally release  inasmuch  as  the  levers  are  arranged  to  give 
a  kind  of  toggle  action  so  that  when  lever  L  once  comes  into 
position  where  it  clamps  the  friction  rings  to  the  housing  It 
cannot  again  release,  unless  considerable  force  is  applied  at 
its  lower  end  from  sleeve  H  through  the  link  K.  In  a  design 
of  this  kind  there  are,  of  course,  normally  two  or  four  seta 
of  links  of  the  same  kind  as  the  one  set  shown  in  the  sec- 
tional part  of  the  engraving. 

*  *  » 
A  FEAT  OF  HALF-TONE  ILLUSTRATION  IN  JOURNALISM. 
Here  is  the  record  of  the  latest  feat  of  half-tone  Illustration 
in  journalism.  A  New  York  daily  newspaper  photographed 
the  finish  of  the  Brooklyn  handicap  at  Gravesend.  L.  I.,  race 
track,  June  1.  at  4  o'clock,  carried  the  negative  In  an  auto- 
mobile to  Herald  Square,  developed  It,  made  a  half-tone  plate, 
electrotyped  It  and  placed  printed  papers  coiilaining  the 
illustration  on  the  street  at  6  o'clock  that  night. 
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of  the  seller  to  demonstrate  their  economy  in  production  over 
preceding  types;  yet  we  have  noticed  in  some  machine  tool 
shops  obsolete  machines  that  occupy  valuable  space  and  waste 
a  large  part  of  the  operator's  time  because  of  their  inefficient 
productive  capacity.  Think  of  the  effect  of  such  examples  on 
a  possible  purchaser  who  is  being  taken  through  a  shop  con- 
taining such  tools — not  to  speak  of  the  result  of  this  policy 
on  ultimate  profits  as  well  as  on  the  progress  of  the  shop  and 
the  development  of  its  product. 

This  is  a  good  time  for  each  machine  tool  builder  to  take 
stock  of  his  own  equipment  and  decide  what  machines  are 
unprofitable  or  can  be  replaced  by  others  that  will  yield  a 
good  return  on  the  investment  and  perhaps  raise  the  standard 
of  the  product  by  their  superior  work.  Although  no  manufac- 
turers can  live  by  "cutting  each  other's  hair."  the  machine 
tool  builders  can  help  one  another  considerably  just  now  by 
installing  some  of  the  valuable  machines  built  by  their  con- 
temporaries. Such  purchases  will  greatly  increase  the  general 
efficiency  of  American  machine  tool  shops  and  prove  a  wel- 
come addition  to  the  order  books  of  most  manufacturers. 
Both  buyers  and  manufacturers  can  take  the  time  now  to 
ensure  the  right  tools  being  installed  for  the  work  required, 
which  may  not  be  the  case  three  months  from  now. 
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SELF-OILING  MACHINERY. 

■We  believe  that  If  there  is  one  great  improvement  in  mod- 
ern machinery  and  machine  tools  that  should  be  extolled 
beyond  all  others,  it  is  the  self-oiling  feature  that  is  being 
used  on  high-grade  high-speed  steam  engines  and  certain 
machine  tools.  It  seems,  when  one  reflects  on  it,  that  many 
manufacturers  must  have  been  asleep  to  be  content  to  go 
along  year  after  year  building  and  using  machines  that  re- 
quire the  continual  attention  of  the  operator's  oil-can.  The 
common  attitude  of  indifference  among  machinists  and  ma- 
chine builders  to  self-oiling  machines  doubtless  is  largely 
because  of  early  education.  About  the  first  thing  that  an 
apprentice  or  machine  tender  is  taught  is  to  keep  his  machine 
well  oiled.  Oiling  his  machine  regularly  becomes  part  of  his 
mental  make-up  and  It  is  something  of  a  shock  to  his  ideas 
of  the  fitness  of  things  to  see  and  use  highly  developed  ma- 
chinery that  requires  no  attention  whatever  from  the  oil-can. 
We  must  get  away  from  the  antiquated  idea  that  each  and 
every  bearing  requires  individual  inspection  and  oiling  two  or 
three  times  a  day,  for  there  is  no  good  reason  why  a  machine 
should  not  oil  itself.  To  be  sure,  the  first  cost  of  such  ma- 
chinery is  more,  but  the  difference  is  negligible  when  the 
advantages  are  considered.  The  mechanical  efficiency  may 
be  increased  so  much  as  to  save  in  power  the  extra  cost  of 
the  improved  oiling  facilities  in  the  first  six  months.  Bear- 
ings carrying  comparatively  light  loads  will  run  indefinitely 
with  no  perceptible  wear  if  they  are  continually  oiled.  Then 
there  is  the  item  of  cleanliness  which  alone  makes  the  self- 
oiling  feature  worth  adoption  in  shops  that  require  all  ma- 
chines to  be  kept  in  a  cleanly  condition. 

*     *     * 
OBSOLETE  TOOLS  IN  MACHINE  TOOL  SHOPS. 

Machine  tool  builders  are  interested  directly  and  indirectly, 
more  than  any  other  manufacturers,  in  promoting  the  general 
use  of  up-to-date  labor-saving  machinery;  yet  the  experience 
of  one  who  has  visited  a  large  number  of  works  indicates  that 
the  best  equipped  machine  shops  are  sometimes  not  those 
engaged  in  the  building  of  machine  tools.  The  demand  for 
nearly  all  new  machine  tools  depends  largely  on  the  ability 


BACK  TO  FIRST  PRINCIPLES  IN  STOCK- 
KEEPING. 

Years  ago  when  the  building  of  machines  was  conducted 
in  a  primitive  manner,  stock-rooms  under  the  charge  of  re- 
sponsible persons  were  practically  unknown,  and  the  small 
parts  needed  in  construction  work  were  commonly  produced 
as  they  were  needed.  This  applied  to  castings,  bolts,  screws, 
nuts,  shafts,  pulleys  and  all  other  parts  that  are  now  com- 
monly made  up  into  stock  and  used  as  required.  Then  fol- 
lowed the  period  when  small  parts  were  manufactured  and 
kept  in  a  stock-room  to  be  issued  only  upon  requisitions  made 
by  the  foremen  or  other  responsible  employes.  This  system 
naturally  followed  the  discovery  that  it  was  cheaper  to  man- 
ufacture parts  than  to  make  them  one  by  one  when  needed. 
The  requirements  of  bookkeeping  and  economical  administra- 
tion apparently  made  the  store-room  system  a  necessity  to 
avoid  the  losses  that  would  follow  where  employes  were  free 
to  help  themselves  to  finished  parts.  So  obvious  is  this  prop- 
osition that  to  keep  stock  parts  worth  thousands  of  dollars 
in  open  bins  in  the  shop,  freely  accessible  to  workmen,  seems 
a  rank  heresy,  but  that  is  exactly  the  present  practice  of  a 
number  of  western  machine  tool  builders  who  have  followed 
it  for  some  time  with  much  success.  In  the  manufacture 
of  drill  presses,  lathes,  etc.,  it  is  possible  to  make  large  quan- 
tities of  small  gears,  pulleys,  handles,  knobs,  spindles,  pin- 
ions, clutches,  tool-posts,  worms,  worm-wheels,  etc.,  at  low  cost 
per  piece,  but  if  they  are  stored  in  a  stock-room  and  given 
out  only  on  requisitions,  there  is  a  chance  that  a  considerable 
part  of  the  saving  made  possible  by  the  system  of  manufac- 
ture will  be  lost  because  of  time  wasted  by  men  waiting  for 
these  parts  and  the  time  consumed  by  foremen  and  store- 
keepers in  attending  to  these  wants. 

Where  the  parts  are  freely  accessible,  each  man  helps  him- 
self, under  the  supervision  of  the  sub-foreman,  of  course,  who 
sees  that  no  parts  are  wantonly  wasted.  It  saves  time  and 
promotes  rapid  work.  There  is  little  incentive  to  purloin 
these  parts  as  they  are  of  practically  no  value  to  individuals, 
being  made  of  iron,  and  steel.  Of  course,  in  the  case  of  parts 
made  of  brass  or  other  intrinsically  valuable  metal  the  system 
would  hardly  be  practicable,  nor  would  it  be  feasible,  perhaps, 
for  such  parts  as  might  be  applied  to  mechanical  uses  outside 
of  the  designed  use. 

A  saving  of  considerable  importance  in  shops  where  space 
is  at  a  premium  is  the  abolition  of  the  large  store-room;  The 
parts  to  be  readily  accessible  should  be  in  the  erecting  shop, 
and  it  is  usually  possible  to  utilize  space  under  benches  or 
by  the  walls,  that  is  of  little  value  for  other  purposes.  This 
factor  alone  might  sometimes  be  a  deciding  one  in  the  adop- 
tion of  the  "open  shop"  store-room  plan. 

«     «     * 

Imitation  indicates  limitation. — The  Silent  Partner. 
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THE  PERSONNEL  OF  WORKMEN. 

The  ••ConlUlonces  of  u  .Manul'iicturer"  (si'f  Novciubor,  iy07, 
issue)  onuiiflatetl  one  principle  that  has  lieen  applied,  by  at 
least  a  few  manufacturers,  with  great  profit  to  themselves  and 
their  employes.  It  Is  a  principle  that  foremen  should  under- 
stiuul  and  foster,  as  it  will  tend  to  make  the  management  of 
their  deiiartnients  easy  and  successful. 

The  iirlnciple  is  simply  to  hire  new  help,  so  far  as  possible, 
only  upon  the  recommendation  of  old  employes.  Of  course, 
good  judgment  must  be  exercised  to  prevent  the  formation  of 
parties  or  cliques,  and  that  is  exactly  what  the  system  will 
discourage  if  rightly  directed.  If  a  new  man  is  hired  upon 
an  employe's  recommendation,  that  employe  feels  a  certain 
responsibility  in  his  success,  and  will  help  the  stranger  to 
make  .good,  instead  of  discouraging  him  at  the  outset,  as  he 
might  do  under  different  circumstances. 

A  nuin  of  good  habits  and  a  master  of  his  trade  is  not  likely 
to  recommend  a  man  of  bad  habits  or  one  who  is  incompetent, 
and  while  trade  union  influences  may  change  all  this  in  cer- 
tain cases,  in  general  It  will  apply.  The  plan  has  proved  suc- 
cessful in  the  employment  of  girls  in  manufacturing. 

*     *     * 

LIMITATION  OF  AUTOMATIC  MACHINERY. 

Notwithstanding  the  great  .development  of  automatic  ma- 
chinery, there  yet  remains  a  large  number  of  mechanical  opera- 
tions for  doing  which  no  automatic  machinery  has  been  devel- 
oped that  can  compete  successfully  with  hand-operated  ma- 
chines, especially  in  the  machine  tool  field.  The  manufactur- 
ers of  brass  valves  and  other  brass  goods  use  hand-operated 
lathes  almost  exclusively  for  turning,  boring  and  threading 
spindles,  caps,  stufflng-boxes.  bodies,  collars,  studs,  etc.  These 
manufacturers,  of  course,  are  keenly  anxious  to  displace  man- 
ually-operated machines  wherever  they  can  do  it  profitably, 
but  little  automatic  machinery  has  been  developed,  so  far,  that 
is  as  efficient  in  operation  and  that  does  not  cost  far  more 
for  up-keep.  The  operators  of  brass  lathes  become  so  expert 
that  the  time  required  for  some  operations  is  but  little  more 
than  that  required  for  picking  up  the  piece,  chucking  it  and 
removing  it  from  the  machine.  Unless  the  competing  auto- 
matic machine  is  so  highly  developed  that  it  will  feed  itself 
from  castings  thrown  into  a  hopper,  the  saving  in  wages  is 
more  than  eaten  up  by  the  interest  and  depreciation  on  the 
larger  Investment,  and  by  the  cost  of  the  tool-maker's  atten- 
tion. The  hand-operated  lathe  Is  a  simple  machine  costing 
only  ?300  or  $400  witli,  a  full  equipment  of  tools.  The  auto- 
matic machine  for  doing  the  same  work  would  cost,  perhaps, 
five  or  six  times  as  much,  and  the  tool-maker's  annual  charge 
against  it  is  likely  to  be  heavy. 

In  another  line — the  manufacture  of  twist  drills — we  find 
automatic  machinery  used  to  a  very  small  extent.  In  the 
making  of  small  twist  drills  there  is  a  large  amount  of  hand 
work.  Twist  drills  are  fluted,  relieved,  hardened,  tempered, 
straightened,  polished  and  pointed  by  hand.  No  automatic 
machinery  has  been  devised,  so  far  as  we  know,  that  does  not 
cost  more  for  attendance  and  repairs  than  the  present  human 
and  simple  machinery  equipment.  The  difficulty  seems  to  lie 
in  the  necessity  of  many  handlings  of  pieces  by  operators 
who  must  feed  the  machines.  Automatic  machines  there  are 
that  display  almost  human  dexterity  in  handling  and  selective 
qualities,  but  they  are  costly  and  complicated  in  construction 
and  very  likely  to  fail  in  operation.  There  is  little  or  no 
profit  in  an  automatic  machine  that  requires  an  attendant 
constantly.  An  attendant  can  soon  acquire  the  skill  that  will 
enable  him  to  run  the  much  simpler  and  cheaper  hand- 
operated  machines.  The  success  of  automatic  machinery  in 
the  machine  tool  field  is  most  noticeable  in  the  case  of  screw 
machines  wherein  the  parts  are  practically  finished  complete 
on  the  end  of  a  bar  and  when  once  cut  off  require  little  fur- 
ther work,  of  consequence.  In  this  way  the  difficulty  of  hand- 
ling parts  of  Irregular  shape  is  avoided.  The  practicability 
of  automatic  machinery  for  manufacturing  twist  drills  ap- 
parently lies  in  the  ai)plicatiou  of  the  same  idea,  that  is, 
avoiding  the  handling  of  parts  by  doing  all  oiierations,  includ- 
ing liiirdcinufi,  tcmi)v)in<i  and  straightening  wliile  yet  attached 
to  the  stock  bar.    This  perhaps  means  a  machine  of  the  multi- 


ple-spindle tyjie  with  spindles  mounted  In  a  revolving  cylinder 
or  the  equivalent.  So  far  as  we  know  the  scheme  has  never 
been  tried,  but  it  may  be  found  to  he  the  most  feasible  way 
of  manufacturing  twist  drills  by  automatic  machinery. 

In  the  very  nature  of  the  proposition,  an  automatic  ma- 
chine can  be  successful  only  when  it  requires  the  operator's 
attention  a  small  part  of  the  working  lime;  by  this  we  mean 
machines  built  automatic  to  save  labor  cost,  and  not  those 
made  to  perform  certain  functions  automatically  because  of 
the  Impossibility  of  doing  them  by  hand.  The  conclusion  then 
is  that  automatic  machinery  is  most  successful  in  manufac- 
turing when  it  is  of  essentially  sim|)le  construction  in  both 
the  operative  and  feeding  parts.  We  do  not  think  that  s\ich 
will  always  be  the  condition,  but  it  apix'ars  to  be  so  in  the 
present  state  of  the  art  of  designing  and  building  machinery. 

*     *     * 

INTERLOCKING  FORMED  MILLING  CUTTERS. 

When  concave  milling  cutters,  jirovided  witli  eccentric  relief, 
have  part  of  the  cutting  edge  lines  perpendicular  to  the  axis 
of  the  cutter,  it  is  often  a  perplexing  problem  to  know  whether 
it  is  best  to  relieve  those  perpendicular  parts  or  not.  If  the 
cutting  edges  are  not  relieved  at  those  points,  it  is  evident 
that  they  will  not  cut  in  the  ordinary  meaning  of  the  word, 
but  will  simply  scrape  the  work  on  the  sides.  If,  on  the  other 
hand,  these  edges  are  relieved,  then  when  the  formed  cutter 
is  subsequently  ground  in  the  usual  manner,  that  is,  by 
grinding  on  the  face  of  the  tooth,  the  outline  of  the  teeth  will 
be  changed,  the  perpendicular  parts  of  the  cutting  edges  he- 
coming  further  apart  as  the  faces  of  the  teeth  are  ground 
down  more  and  more.  In  general,  of  course,  cutting  edges 
perpendicular  to  the  axis  are  avoided  as  much  as  possible  on 
eccentrically-relieved  cutters,  but  sometimes  it  is  necessary 
to  have  them.  If  the  exact  width  of  the  work  is  not  of  par- 
ticular importance,  it  may  be  advisable  to  relieve  the  per- 
pendicular edges,  but  otherwise  it  should  never  be  done.  One 
of  the  common  fallacies  in  the  making  of  eccentrically-relieved 
formed  cutters  having  perpendicular  edges,  and  one  that  we, 
in  particular,  want  to  call  attention  to,  is  that  those  cutters 
can  be  interlocked  in  such  a  manner  as  to  provide  for  adjust- 
ment when  the  faces  of  the  teeth  are  ground  off,  even  though 
the  teeth  be  relieved  on  the  perpendicular  faces.  When  the 
cutter  has  been  ground  so  that  the  distance  between  these  per- 
pendicular faces  is  enlarged,  it  is  supposed  that  the  interlock- 
ing faces  can  be  ground  off  an  amount  corresponding  to  the 
increase  between  the  perpendicular  faces,  and  that  the  shape 
of  the  cutter  is  thus  retained.  A  little  thought,  however,  will 
convince  anybody  that  there  are  very  few  cases  of  formed 
milling  cutters  where  the  original  shape  of  the  cutter  would 
be  retained.  If  the  cutter  be  concave  at  the  center  where  the 
two  halves  of  the  cutter  are  interlocked,  then,  if  it  be  per- 
fectly circular  when  the  cutter  is  new,  the  grinding  away  of 
the  faces  will  produce  a  sharp  corner  at  the  juncture,  which 
will  become  more  and  more  pronounced  as  the  faces  are 
ground  off. 

The  interlocking  of  formed  milling  cutters,  which  are  re- 
lieved on  the  perpendicular  faces,  therefore,  should  only  be 
permitted  when  the  width  between  these  faces  is  the  most 
essential  dimension,  and  the  form  of  the  work,  otherwise,  can 
stand  slight  changes;  but,  if  the  work  is  expected  to  he 
absolutely  of  the  same  shape  in  all  respects,  perpendicular 
cutting  edges  on  the  formed  cutters  should  be  avoided.  What- 
ever finish  is  necessary  on  the  sides  of  the  work  should  be 
l>erformed  in  a  separate  operation  with  ordinary  cutters. 
The  belief  that  formed  cutters,  however  relieved,  can  he 
ground  without  changing  their  shape,  and  that  they  can  be 
interlocked  so  as  to  provide  for  any  changes  that  would  occur 
on  account  of  their  side  relief,  is  so  common  that  we  con- 
sider it  important  to  call  attention  to  this  error. 

m      *      * 

It  may  be  that  we  seldom  are  able  to  achieve  all  that  we 
try  to  achieve,  but  it  is  well  to  constantly  have  a  high  aim 
ahead  of  us.  The  man  with  ideals  measures  higher  and  grades 
better  than  the  man  without  ideals  and  ambitious;  and  be- 
sides, if  one  measured  up  to  one's  ideals,  and  achieved  all 
that  one's  ambition  demanded,  that  would  simply  be  a  sign 
that  one's  ideals  and  ambitions  were  not  high  enough. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


It  is  reported  by  Consul-General  Robert  J.  Wynne  that  the 
ninth  tunnel  under  the  Thames,  London,  will  shortly  be 
opened.  Of  the  tunnels  under  the  Thames,  five  are  used  ex- 
clusively by  subways  and  railroads,  and  the  other  four  used  for 
general  traffic. 


Evidence  of  the  industrial  progress  of  Germany  is  given  by 
the  increase  in  its  coal  consumption  which,  according  to  the 
Mechanical  World.  Increased  nearly  40  per  cent  between  1902 
and  1907.  In  1907,  the  increase  in  the  coal  consumption  over 
that  of  1906  was  9  per  cent. 


Japan's  advance  in  machine  building  is  Indicated  by  the 
fact  that  its  exports  during  the  last  year  were  five  times 
greater  than  the  average  for  the  last  five  years.  A  large  pro- 
portion of  the  exports  consists  of  cotton  gins,  textile  ma- 
chinery, and  printing  presses,  for  China. 


It  is  mentioned  in  an  item  in  the  Horseless  Age  that  the 
city  of  Milwaukee  will,  In  a  short  time,  use  no  horses  for 
municipal  purposes,  except  to  draw  fire  engines.  The  city 
officials  are  convinced  that  the  automobile  is  so  far  in  advance 
of  the  horse  in  cost,  maintenance,  and  utility,  that  there  is 
hardly  any  room  for  a  comparison. 


Another  step  toward  the  accomplishment  of  aerial  naviga- 
tion made  by  Mr.  Henry  Farman,  the  winner  of  the  Deutsch- 
Archdeacon  prize  referred  to  in  the  March  issue  of  the  engi- 
neering edition,  in  covering  a  complete  circle  two  and  a 
half  times  at  Issy-les-Moulineaux,  France.  The  total  length 
of  the  flight  was  over  a  mile  and  a  half. 


A  chimney,  400  feet  high,  is  to  be  erected  for  carrying  oft  the 
fumes  from  the  assay  furnaces  from  the  new  ten-story  Assay 
office  building  of  the  United  States  Treasury  Department  in 
New  York  City.  The  chimney  is  intended  to  carry  the  poison- 
ous fumes  entirely  above  the  surrounding  high  office  build- 
ings in  the  neighborhood. 


The  second  largest  masonry  arch  in  the  world  has,  ac- 
cording to  Engineering  News,  recently  been  built  on  a  new 
railway  in  Austria.  This  arch  is  the  largest  span  of  a 
bridge  over  the  Isonzo  River,  and  is  278.9  feet,  having  a  rise 
of  78  feet.  The  arch  is  of  cut  stone  founded  on  reinforced 
concrete  footings,  backing  into  solid  rock.  It  is  6.6  feet  thick 
at  the  crown.  The  largest  masonry  arch  in  the  world  is  at 
Plauen,  Germany,  having  a  span  of  295  feet,  and  the  hitherto 
second  largest,  at  Luxembourg,  with  a  span  of  277.6  feet. 


England's  first  skyscraper  will,  according  to  the  news  de- 
spatches, be  built  in  Liverpool,  the  city  having  authorized 
the  construction  of  an  office  building  which  will  rise  to  a 
height  of  300  feet  over  the  street  level.  The  site  of  the  new 
building  is  opposite  the  Prince's  landing  stage  on  the  bank 
of  the  Mersey.  It  is  rather  surprising  that  conservative  Eng- 
land is  the  first  European  country  to  adopt  the  American  high 
building  construction.  On  the  other  hand,  considering  the 
disadvantages  that  follow  high  buildings,  it  is  not  likely  that 
continental  Europe  will  permit  itself  to  be  deluded  into  allow- 
ing structures  of  such  enormous  height. 


Lead,  according  to  Cassier's  Magazine,  is  said  to  act  like 
steel  at  ordinary  temperatures  when  reduced  to  a  very  low 
temperature  in  liquid  air.  It  will  serve  as  a  helical  spring,  for 
example.  This  behavior  of  soft,  non-elastic  metals  is  very 
interesting.  It  shows  how  very  important  temperature  is. 
Just  as  iron  is  soft  and  inelastic  at  a  high  red  color,  so  lead 
is  dull  and  soft  at  ordinary  temperatures,  for  it  is  well  on  its 
way  to  be  melted.  Mercury  is  actually  fluid  at  ordinary  tem- 
peratures, but  can  be  frozen  at  about  20  degrees  F.  into  a  soft 
metal.  At  lower  temperatures  it  may,  perhaps,  be  possible 
to  make  springs  of  mercury. 


A  correspondent  to  the  Times  Engineering  Supplement 
states  that  a  well  perfected  process  for  the  construction  of 
artificial  gems  has  been  developed  by  the  Deutsche  Edelstein 
Gesellschaft,  at  Idar,  Germany.  Instead  of  building  up  a 
stone  from  fragments,  by  which  means  the  so-called  "recon- 
structed rubies"  are  obtained,  this  company  is  said  to  make 
flawless  rubies  and  other  precious  stones  of  perfect  color 
and  brilliance,  and  of  great  size,  directly  from  the  chemical 
elements.  These  gems  possess  all  the  chemical  and  physical 
properties  of  the  real  stones,  and  are  indistinguishable  from 
the  genuine,  even  by  experts.  They  can  moreover  be  obtained 
in  the  most  perfect  tints,  and  of  any  required  size. 


The  experimental  stage  of  electric  traction  on  the  Swedish 
State  Railways  has  now  been  concluded,  and  the  Department 
of  Railways  has  furnished  the  government  with  a  report  of 
all  the  experiments.  The  fact  particularly  accentuated  is  that 
mono-phase  alternating  current  provides  for  the  simplest,  best, 
and  cheapest  system  for  electric  traction  on  railways.  The 
department  states  that,  in  its  opinion,  there  is,  at  the  present 
time,  no  reason- for  delaying  the  electrification  of  the  main 
portions  of  the  state  railways.  The  experimental  section 
will  be  left  intact  for  carrying  on  experiments  later  on  for 
determining  some  details  which  may  be  required  to  be  in- 
vestigated as  the  work  proceeds. 


An  interesting  phenomenon  that  may  be  of  use  in  the  igni- 
tion of  explosives  is  creating  some  interest  in  Germany. 
According  to  a  consular  report,  it  has  been  discovered  that  an 
alloy  of  iron  and  cerium,  lanthanium,  or  any  other  of  the  rare 
substances  which  are  used  in  the  manufacture  of  incandes- 
cent gas  mantles  will  create  luminous  sparks  on  being  struck 
with  a  metal  tool,  such  as  a  knife  edge,  file  or  the  like.  The 
sparks  given  off  at  the  point  of  impact  are  sufficient  to  ignite 
not  only  gas,  but  even  a  cotton  wick  saturated  with  alcohol, 
and  it  is  possible  that  these  alloys  may  be  utilized  for  ignit- 
ing all  kinds  of  explosives.  The  behavior  of  these  alloys  haa 
been  found  to  vary  according  to  their  percentage  of  iron, 
the  sparking  reaching  a  maximum  when  the  iron  content  is 
30  per  cent. 


The  substitution  of  a  cheap  and  indestructible  material 
for  timber  used  in  mines  is  a  problem  which  sooner  or  later 
will  come  forcibly  before  mine  owners  and  engineers.  Ex- 
periments have  been  carried  on  in  England  with  reinforced 
concrete  beams,  which  point  to  the  possibility  of  using  this 
material  largely  as  a  substitute  for  wood,  especially  for  work 
which  is  intended  to  be  of  a  relatively  permanent  nature, 
and  in  which  the  increased  cost  of  the  concrete  beam  is  justi- 
fied by  its  indestructibility  and  freedom  from  decay.  As 
the  cost  of  Portland  cement  tends  to  fall,  while  that  of  tim- 
ber rises,  it  is,  says  the  Times  Engineering  Supplement,  only 
a  question  of  time  when  concrete  will  become  a  very  effec- 
tive means  of  construction  for  mining  operations.  In  this 
country,  at  the  present  time,  reinforced  concrete  beams  are 
manufactured  and  sold  for  mining  purposes  in  the  mining 
districts  of  Colorado. 


In  the  February  and  March,  1907,  issues  of  Machinery 
the  Poulsen  system  of  wireless  telegraphy  was  referred  to. 
At  the  present  time  the  inventor  is  paying  more  attention  to 
the  question  of  wireless  telephony  than  that  of  telegraphy, 
although,  of  course,  an  advance  in  one  direction  may,  in  a 
sense,  always  be  considered  as  an  advance  in  the  other.  The 
results  so  far  obtained  by  wireless  telephony  by  the  Poulsen 
system  have  been  gratifying.  Music  has  been  transmitted  for 
a  distance  of  290  miles,  and  conversation  170  miles,  the 
reproduction  of  the  speech  being  clear,  and  the  voice  easy  to 
recognize.  The  question  of  wireless  telephony  is  of  particu- 
lar importance  in  Europe,  where  many  of  the  countries  are 
segregated   from   one   another  by  the   sea,   for  comparatively 
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sliort  illstiiiu'es.  Tclophonlng  through  submarine  cables  has 
prosonted  great  difficulties,  and  for  this  reason  It  Is  exin'i-tod 
that  wireless  telephony  will  fill  a  distinct  demand. 


An  Idea  in  electric  heating  which,  however,  would  not  be  ap- 
plicable to  the  United  States,  Is  mentioned  In  the  Western 
Electrician.  Throughout  Germany  and  most  of  Continental 
Hurope,  the  prevailing  method  of  heating  rooms  is  by  moans 
of  large  ornamental  tile  stoves,  which  reach  nearly  to  the 
ceiling,  and  have  a  large  heating  surface  at  a  rather  moderate 
temperature.  These,  of  course,  are  usually  Intended  for 
wood  or  coal.  A  system  of  electric  heating  adapted  to  these 
stoves  has,  however,  recently  been  brought  out  In  Berlin. 
An  electric  radiator  is  mounted  Inside  the  stove,  so  that  U 
will  rapidly  heat  the  walls  by  a  circulation  of  the  enclosed 
air.  The  heat  is  given  off  from  the  exterior  tile  surface  of 
the  stove,  and  is  thus  tempered  so  as  to  avoid  the  dry,  high 
temperature  effect.  As  the  average  cost  of  current  in  Ger- 
many is  about  4  cents  per  K.  W.  hour,  this  system  seems  to 
have  opened  up  a  promising  field  for  electric  heating  In  that 
country.  It  is  stated  that  an  average  sized  room  can  be 
heated  in  one  hour,  and  will  then  remain  warm  for  a  con- 
siderable period,  as  the  tiles  retain  their  heat  for  a  long  time. 


In  view  of  the  present  agitation  for  the  safeguarding  of  the 
life  and  limb  of  industrial  workers,  and  in  connection  with 
the  recent  exhibit  of  safety  appliances  which  took  place  in 
New  York  City  during  April  and  May,  some  figures  given  by 
Dr.  Joseph  A.  Holmes  in  the  Bulletin  of  the  United  States 
Geological  Survey,  although  they  refer  in  particular  to  the 
coal  mining  industry,  should  be  of  interest  to  everybody  wno 
realizes  the  necessity  of  greater  vigilance  in  regard  to  safety 
appliances.  Dr.  Holmes  says  that  the  experience  in  deeper 
and  more  dangerous  coal  mines,  particularly  in  Belgium,  indi- 
cate that  American  mine  accidents  may  be  reduced  to  less 
than  a  third  of  their  present  frequency.  He  says  that  Ameri- 
can coal  mining  methods  are  less  safe  than  those  of  any  other 
country.  In  1906,  3.4  men  were  killed  for  every  one  thousand 
employed.  In  Belgium  the  corresponding  figure  was  only 
0.94  in  the  same  year.  In  Great  Britain  the  corresponding 
figure  was  1.29,  and  in  France  0.84  in  1905,  and  in  Prussia  1.8 
in  1904.  What  makes  this  comparison  all  the  more  significant 
is  a  further  statement  by  Dr.  Holmes  that  in  no  country  in 
the  world  are  the  natural  conditions  so  favorable  for  the 
safe  extraction  of  coal  as  in  the  United  States.  The  work 
done  both  privately  and  publicly  for  safeguarding  industrial 
workers,  both  in  the  coal  mining  industry  and  in  other  fields 
of  industrial  activity,  should  receive  increased  impetus  from 
statistics  of  this  character. 


NE'W  USE  FOB  MANGANESE  STEEL. 
A  good  example  of  how  the  development  of  one  industry 
helps  another  is  found  in  an  order  for  manganese  steel  disks 
recently  placed  by  the  Cutler-Hammer  Clutch  Co.,  of  Mil- 
"waukee.  This  company,  in  addition  to  manufacturing  mag- 
netic clutches,  makes  a  specialty  of  lifting  magnets  for 
handling  pig  iron  and  scrap  metal.  The  growth  of  this  latter 
husiness  and  the  natural  desire  of  the  manufacturers  to 
perfect  every  detail  of  their  product  has  led  to  the  adoption 
of  manganese  steel  for  coil  shields — the  coil  shields  being  the 
flat  disk  fastened  to  the  under  side  of  the  lifting  magnet  for 
the  double  purpose  of  protecting  the  magnetizing  coil  and 
interposing  between  the  two  poles  of  the  magnet  an  area  of 
non-magnetic  material.  Brass,  wliich  is  non-magnetic,  has 
Tieretofore  been  used  for  this  purpose.  Ordinary  steel  will 
not  do,  because  it  is  a  magnetic  metal  and  would  serve  to 
conduct  the  magnetic  lines  of  force  from  pole  to  pole  In- 
stead of  compelling  them  to  seek  a  passage  through  the  ma- 
terial to  be  lifted.  Manganese  steel  seems  to  be  the  Ideal 
metal  for  this  purpose.  It  is  non-magnetic,  like  brass,  and 
Infinitely  harder — so  hard,  in  fact,  that  the  continued  ham- 
mering of  the  pig  iron  or  other  metal  on  the  under  surface 
of  the  magnet  makes  not  the  slightest  impression  on  it.  The 
BO-inch  magnets  recently  furnished  by  the  Cutler-Hammer 
Clutch  Co.  to  a  number  of  steel  mills  In  the  Pittsburg  dis- 
trict are  all  equipped  with  manganese  steel  coil  shields  in- 
stead of  with  the  brass  coil  shields  formerly  used. 


DIPPEKENTIAL  SPEED  INDICATOR. 
An  Interesting  differential  speed  indicator  was  shown  at 
the  Exhibition  of  the  Royal  Society,  London,  England,  on 
May  13.  The  device  was  exhibited  by  Sir  John  Thornycrofl. 
and  the  accompanying  illustration  is  taken  from  liwjiiieer- 
ing.  Issue  of  May  15,  1908.  The  device  consists  of  two  cylin- 
drical rollers,  one  of  which  is  shown  at  A,  and  the  other 
located  at  the  opposite  side  of  the  device  inside  of  the  covjr 
H,  in  a  iiositlon  similar  to  that  occupied  by  the  roller  A,  only 
inclined  to  an  opposite  angle.  The  axes  of  the  rollers  are  In 
the  same  vertical  plane,  simply  being  inclined  to  one  another, 
as  mentioned,  after  the  fashion  of  the  guide  rollers  of  a  con- 
veyor. These  rollers  are  mounted  on  shafts  on  the  ends  of 
which  are  mounted  pulleys  C,  which  in  turn  are  driven  from 
the  shafts  the  relative  speeds  of  which  are  to  l)c  compared. 
Resting  on  these  cylindrical  rollers  is  a  solid  steel  ball,  3 
inches  in  diameter.  To  prevent  the  ball  from  rolling  off  the 
rollers,  it  is  held  in  place  at  the  back  by  a  small  stop  7>,  and 
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at  the  front  by  a  small  wheel  E,  as  shown  in  the  plan  view 
of  the  device.  The  wheel  E  is  mounted  on  an  arm  fixed  to  a 
spindle,  free  to  rotate,  so  that  the  wheel  with  its  carrying 
arm  forms  a  sort  of  caster.  It  is  clear  that  if  both  the  sup- 
porting rollers  are  driven  at  an  equal  speed  in  the  same 
direction,  the  ball  will  rotate  about  a  transverse  horizontal 
axis  and  will  carry  the  caster  wheel  either  vertically  up  or 
down,  as  the  case  might  be.  Its  direction  will  be  Indicated  by 
the  pointer  F  on  the  graduated  scale  of  the  device.  If  either 
of  the  supporting  rollers  runs  faster  than  the  other,  the  bail 
would  rotate  about  some  inclined  axis,  and  the  caster  wheel 
would  naturally  turn  so  that  its  axis  would  be  parallel  to  that 
of  rotation  of  the  sphere.  The  indications' of  the  instrument 
are  claimed  to  be  very  definite,  and  it  is  stated  that  a  difference 
in  speed  of  the  rollers  due  to  a  nominally  2Vo-1iich  diameter 
driving  pulley  being  0.001  inch  less  in  diameter  than  the  other, 
cat!  be  detected. 

While  the  device  Itself  may  be  as  sensitive  as  this  state- 
ment Indicates,  it  seems,  however,  that  to  make  the  Indica- 
(ions  absolutely  sure  the  motion  should  be  transmitted  from 
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the  respective  driving  shafts,  not  by  belt  drives,  as  indicated, 
but  by  some  means  of  positive  drive,  like  gearing,  or  at  least 
by  chain  drive.  The  slip  of  the  belt  alone,  it  seems,  could 
effect  a  change  in  the  speeds  of  the  two  cylindrical  rollers, 
so  that  the  sensitiveness  of  the  device  would  be  largely  neu- 
tralized. 


RECENT  DEVELOPMENT  OF  THE  GAS  TURBINE. 
Alfred  Barbezat  in  Cassier's  Magazine,  April,  1908. 

In  the  March.  1907.  issue  of  Machixeet  an  illustrated  article 
was  published  on  practical  results  with  actual  operative  gas 
turbines  in  France.  This  article  consisted  of  an  abstract 
from  an  article  on  the  gas  turbine  in  Cassier's  Magazine,  for 
.January,  1907.  'The  same  magazine  has  again  published  addi- 
tional information  regarding  the  recent  developments  in  this 
field,  the  following  abstract  containing  the  most  important 
points  regarding  these  developments. 

The  first  experiments  with  gas  turbines  were  made  with  a 
small  turbine  of  the  same  type  as  the  De  Laval  steam  turbine, 
capable  of  developing  about  30  H.  P..  and  after  noting  the 
performances  of  this  machine  when  driven  by  compressed  air 
alone,  arrangements  were  made  to  use  it  in  connection  with 
a  combustion  chamber,  delivering  the  products  of  the  combus- 
tion of  liquid  hydro-carbon  fuel  at  constant  pressure  through 
a  nozzle  upon  the  blades  of  the  turbine.  The  combustion 
chamber  is  provided  with  a  refractory  lining,  and  in  dealing 
with  such  high  temperatures  of  combustion  as  are  met  with 
In  engines  of  this  kind,  the  temperature  of  combustion  being 
over  3,200  degrees  P.,  the  best  refractory  lining  has  been 
found  to  be  carborundum,  this  material  being  a  product  of 
the  electric  furnace,  and  thus  having  already  sustained  a 
higher  temperature  than  that  in  the  turbine  combustion  cham- 
ber. An  elastic  backing  of  asbestos  provides  for  the  expan- 
sion of  the  carborundum  lining.  The  nozzles  through  which 
the  cases  are  discharged  are  also  made  of  carborundum.  In 
addition  to  the  refractory  lining,  the  combustion  chamber 
must  be  provided  with  a  water  jacket  in  the  form  of  a  coil 
of  pipe  imbedded  in  the  metal  of  the  chamber  walls.  When 
the  water  has  circulated  in  the  jacket  tube,  it  is  sent  through 
small  holes  into  the  combustion  gases  just  before  they  enter 
the  nozzle,  and  the  water  is  there  converted  into  steam  which 
acts  to  lower  the  temperature  of  the  issuing  gases  to  a  point 
where  they  will  not  injure  the  blades  of  the  turbine. 

In  order  to  obtain  the  desired  result  of  a  machine  involving 
only  rotary  motion,  it  has  been  found  necessary  that  the  com- 
pressed air,  by  which  the  combustion  chamber  is  fed.  should 
be  produced,  not  by  a  reciprocating  combustion  compressor, 
but  by  some  form  of  rotary  motion,  preferably  so  arranged 
that  it  can  be  coupled  directly  to  the  turbine  itself.  This 
means  that  the  complete  gas  turbine  must  also  include  a 
rotary  air  compressor,  and  that  such  a  compressor  must 
have  a  high  efficiency  in  itself,  otherwise  it  will  produce  such 
a  large  proportion  of  negative  work  as  to  detract  materially 
from  the  efficiency  of  the  compound  machine. 

After  several  experiments,  a  multiple  turbine  compressor 
was  decided  upon,  which  was  found  to  be  capable  of  delivering 
one  cubic  meter  of  air  per  second,  at  a  pressure  of  six  or 
seven  atmospheres,  with  an  efficiency  ranging  between  60  and 
70  per  cent.  A  large-sized  gas  turbine  has  been  built,  and  in 
this  machine  the  compressor  is  found  to  absorb  about  one-half 
of  the  power  developed  by  the  turbine.  The  machine  when 
running  at  about  4,000  R.  P.  M.  develops  about  300  H.  P. 
over  and  above  the  negative  work  absorbed  by  the  compressor. 
It  is  stated,  however,  that  the  thermal  efficiency  of  the  ma- 
chine it  not  as  yet  as  high  as  that  of  a  reciprocating  gas  en- 
gine. During  the  past  few  months  a  practical  application  of 
the  gas  turbine  has  been  made  in  connection  with  the  opera- 
tion of  submarine  torpedoes.  The  turbine  made  for  this  pur- 
pose developed  120  H.  P.  at  a  speed  of  1,000  R.  P.  M.  The 
weight  of  the  turbine  alone  is  about  2.86  pounds  per  H.  P. 

While  the  gas  turbine  is,  of  course,  still  in  its  experimental 
stage,  it  has  made  a  material  advance  during  the  past  year, 
the  300  H.  P.  compound  compressor  turbine  being  an  accom- 
plished fact,  and  a  number  of  120  H.  P.  machines  of  special 
type  being  actually  installed  for  service.  When  this  rate  of 
progress  is  compared  with  the  time  required  to  bring  the  re- 


ciprocating gas  engine  to  its  present  state  of  perfection,  there 
appears  to  be  a  reason  for  encouragement  and  interest  in 
this  form  of  gas  engine. 

PHOSPHOR-BRONZE. 
Edwin  S.  Sperry.  in  the  Brass  WorJd. 
The  term  phosphor-bronze  is  used  to  designate  an  alloy  of 
copper,  tin  and  phosphorus,  or  of  copper,  tin,  lead  and  phos- 
phorus. The  phosphorus  is  added  in  small  quantities,  with 
the  sole  object  of  reducing  the  oxide  of  copper,  which  forms 
during  the  melting.  Any  greater  amount  of  phosphorus  than 
the  amount  required  for  deoxidizing  the  bronze  is  injurious. 
The  determination  of  the  amount  necessary  to  reduce  the 
oxide  of  copper  is  quite  difficult,  as  no  two  melts  of  copper 
oxidize  the  same.  One  melt  may  be  heated  longer  than  an- 
other, and  thus  absorb  more  oxygen.  In  general,  however,  it 
may  be  said  that  0.05  per  cent  of  phosphorus  is  sufficient.  In 
making  castings  where  scrap  is  used,  it  is  often  advisable  to 
add  more  than  enough  to  deoxidize  the  copper.  From  0.10  to 
0.25  per  cent  of  phosphorus  is  advisable  for  this  class  of 
work. 

Phosphor-bronze  may  be  made  in  two  ways:  First,  by  intro- 
ducing the  phosphorus  into  a  mixture  of  copper  and  tin: 
second,  by  first  introducing  the  phosphorus  into  molten  tin 
and  making  a  phosphor-tin.  This,  in  turn,  is  then  added  to 
the  copper.  The  introduction  of  phosphorus  into  copper  and 
tin  while  melted,  as  in  the  first  process,  is  a  dangerous  opera- 
tion, and  accompanied  by  a  loss  of  phosphorus.  Sticks  of 
phosphorus,  kept  under  water  to  prevent  spontaneous  ignition, 
are  placed  in  a  bell-shaped  arrangement  of  graphite  called  a 
phosphorizer,  and  the  whole  is  pushed  down  under  the  sur- 
face of  the  molten  copper.  A  violent  ebullition  takes  place, 
with  much  loss  of  phosphorus,  and  danger  to  the  operator. 
From  20  to  30  per  cent  of  the  phosphorus  burns,  the  rest 
alloying  with  the  copper. 

The  second  process,  in  which  the  phosphorus  is  introduced 
into  the  molten  tin.  to  make  phosphor-tin.  embodies  the  same 
processes  as  those  outlined  above,  except  that  the  phosphorus 
is  first  introduced  into  tin  alone.  As  tin  melts  at  a  much 
lower  temperature  than  copper,  the  introduction  of  phosphorus 
is  attended  with  less  danger.  The  copper  is  then  melted  in 
the  usual  manner,  and  the  tin,  and  lastly  the  phosphor-tin, 
added. 

One  of  the  principal  uses  of  phosphor-bronze  is  in  the  form 
of  springs.  A  good  mixture  for  phosphor-bronze  springs  is 
as  follows: 

Copper    95      parts  by  weighi 

Tin 4 y2  parts 

a  per  cent  phosphor-tin....       Vo  part 
For  phosphor-bronze  of   the   highest   possible   strength,   ih* 
following  mixture  is  recommended: 

Copper     90  parts 

Tin    9  parts 

5  per  cent  phosphor-tin 1  part 

The  mixture  made  according  to  this  formula  is  poured 
into  ingots,  and  then  remelted  and  poured  into  sand  castings. 
The  remelting  increases  the  strength.  For  ordinary  work, 
when  a  medium  strength  is  required,  and  when  scrap  must 
be  used  over  and  over  again,  the  following  mixture  is  recom- 
mended: 

Copper     90  parts 

Tin    8  parts 

5  per  cent  phosphor-tin 2  parts 

The  scrap  from  this  mixture  may  be  used  over  and  over 
again,  with  good  results. 

Phosphor-bronze,  for  use  as  bearings,  which  is  one  of  the 
principal  uses  of  phosphor-bronze  in  machine  tool  construction, 
must  always  contain  lead.  It  is  the  lead  which  gives  the  bear- 
ing its  "anti-frictional"  qualities.  The  phosphorus  prevents 
the  separation  of  the  lead.  Lead  may  be  present  in  the  mix- 
ture up  to  15  per  cent,  but  the  majority  of  makers  use  less. 
Tin  must  be  used  in  the  mixture  as  well.  A  good,  general 
mixture  of  phosphor-bronze  bearings  is  as  follows: 

Copper    80  parts 

Tin    8  parts 

Lead    1'^  parts 

5  per  cent  phosphor-tin 2  parts 

Zinc  should  never  be  present  in  phosphor-bronze.  It  causes 
liquidation   and   formation   of   tin-spots   in   a    marked   degree. 
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Tlii-spots  are  small,  hard,  white  masses  In  the  Interior  of  the 
casting.  FrequentLv  the.v  are  so  hard  that  a  file  will  not  touch 
them.  The  excess  of  phosphorus  In  phosphor-hronze  mixtures 
Is  also  a  cause  of  tin-spots.  The  secret  of  success  In  producing 
phosiihor-bronze,  In  fact.  Is  simply,  in  the  first  place,  to  keep 
the  phosphor  content  down  as  low  as  posslhle  in  consistency 
with  the  serving  of  Us  |)urpose,  and  not  to  add  any  zinc. 


NEW  DEVICE  FOB  VARIABLE  SPEED  TRANSMISSION. 

Abstract  from  pimphlet  entitled   Tlienri/  and  Practice  of  the 
Dietcrich   I'tiin'mal  Drive  A.vlv. 

An  interesting  variable  speed  device  has  been  brought  out 
and  patented  by  Mr.  L.  M.  Dieterich,  jiresident  of  the  Herma 
Securities  Co.,  Kansas  City,  Mo.  The  fundamental  principle 
of  the  device  is  best  understood  by  reference  to  the  diagram- 
matical view  In  Fig.  1.  In  this,  A  represents  the  shaft  driven 
at  the  variable  speed,  while  B  and  C  are  two  disks  receiving 
their  motion  in  some  suitable  manner  from  the  driving  source, 
and  running  loose  on  the  shaft  A.  The  disk  D  is  pivoted  on 
the  arm  B  at  0.  so  that  it  can  be  inclined  as  shown  by  the 
dotted  lines.  The  arm  B  is  keyed  to  the  shaft  A.  The  drive 
to  the  shaft  A  is  transmitted  through  this  arm  B  from  disk  D. 
provided  that  this  disk  with  its  pivot  0  is  given  a  rotary  mo- 
tion around  the  axis  of  shaft  A. 

It  will  be  noticed  that  the  inside  of  disks  B  and  C  are  of 
spherical  shape,  so  that  when  disk  D  is  inclined,  it  will  still 
be  in  contact  with  both  of  these  outside  disks.  Now,  if  disk  D 
is  parallel  to  shaft  A,  and  the  two  disks  B  and  C  are  revolving 
in  an  opposite  direction  at  the  same  speed,  it  is  clear  that 
while  the  rim  of  disk  D  will  be  revolving  about  its  pivot  O 
and  around  an  axis  at  right  angles  to  the  axis  of  shaft  A.  the 
center  of  disk  D  will  be  stationary  in  relation  to  the  axis  of 
shaft  A.  Consequently,  the  arm  B  and  the  shaft  A  will  also 
remain  stationary.  If,  however,  the  disk  D  is  placed  in  an 
angular  position  as  indicated  by  the  dotted  line  EF,  it  will  be 
in  contact  with  the  disk  B  at  the  point  E  and  with  the  disk  C 
at  the  point  F.  The  point  E  on  disk  B  is  revolving  at  a  higher 
circumferential  speed  than  the  point  F  on  disk  C.  the  former 
point  being  located  on  a  larger  circle  than  the  other.  Under 
these  conditions,   it  being  assumed  that  there   is  no  slip  be- 
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Pigf.  1.    Diagrammatical  View  Illustrating  Principle  of 
Variable  Speed  Device. 

tween  the  disk  D  and  the  driving  disks  B  and  C,  the  center  0, 
v.'here  the  dislc  D  is  pivoted,  must  assume  a  rotary  motion 
around  the  axis  of  shaft  A,  and  the  shaft  A  will  consequently 
be  carried  around  or  driven  at  the  speed  determined  by  the 
angularity  of  the  inclination  of  the  disk  D.  The  greater  the 
angularity,  the  greater  will' be  the  difference  in  the  driving 
diameters  of  the  two  disks  B  and  C,  and  the  greater  also  the 
epeed  of  shaft  A.  It  will  be  seen  that  it  is  possible  to  revolve 
the  shaft  A  to  any  speed  desired  from  zero  to  maximum,  by 
giving  the  disk  D  different  angular  positions.  It  is  also  evi- 
dent that  by  inclining  the  disk  l>  to  a  iiosition  opposite  to  that 
of  the  line  EF,  as  shown  by  the  other  dotted  line  in  Fig.  1, 
the  shaft  A  can  be  revolved  In  a  reverse  direction,  although 
the  two  driving  disks  revolve  constantly  at  the  same  speed, 
but,  of  course,  in  opposite  directions. 

This  principle  has  been  made  use  of  in  constructing  the 
variable  speed  device  shown  in  Fig.  2.  A  bevel  gear  H.  mount- 
ed on  the  end  of  the  driving  shaft,  gives  motion  to  two  bevel 


f.ears  mounted  on  liearlngs  concentric  with  the  shaft  A.  which 
la  the  shaft  to  which  motion  is  to  be  Iransmltted.  These  two 
bevel  gears  are  provided  with  spherical  surfaces  on  tne  ijv. 
side,  which  form  a  contact  path  for  the  cork  surface  of  the 
disk  D.  This  disk  revolves  on  an  annular  ball  bearing,  the 
inner  surface  of  which  is  placed  on  a  ring,  pivoted  on  a  stud 
in  the  head-bearing  of  an  arm,  keyed  to  the  hollow  shaft.  As 
will  be  seen,  the  iirinciple  of  the  drive  has  been  transferred 
almost  identically  to  the  practical  working  apparatus. 

A  lever,  integral  with  the  pivoted  ring  is  operated  by  a 
linkage  system,  consisting  of  a  stud  reaching  through  a  slot 
of  the  axle  wall  to  a  rod,  the  outer  end  of  which  is  similarly 
connected  with  a  sleeve  revolving  with  the  axle.  An  annular 
groove  of  this  ring  forms  the  path  of  the  studs  inserted  into 
a  forked  lever,  which,  being  pivoted  in  the  axle  housing,  per- 
mits, by  its  operation,  the  oscillation  of  the  floating  disk. 
This   device   shows    the   simplest   design   of   the    ininciiile   ex- 


Flg.  2.    Sectional  View  of  the  Variable  Speed  Device. 

plained,  applied  to  a  variable  speed  mechanism  intended  for 
automobile  work.  Or  course,  the  principle  can  be  applied  to 
more  complicated  devices,  fulfilling  their  object  in  even  a  niort» 
perfect  way  than  the  one  shown,  and  the  Inventor  has  brought 
out  several  different  models. 

[The  one  objection  to  drives  based  on  this  principle  is  that 
the  variation  of  speed  does  not  change  the  torque,  so  that 
even  though  the  speed  be  small,  the  torque  will  not  be  pro- 
portionally greater,  on  account  of  the  fact  that  the  limiting 
factor  for  the  torque  is  the  frictional  adherence  between  the 
driven  and  driving  contact  surfaces,  and  this  frictional  resist- 
ance is  independent  of  the  speed  at  which  the  shaft  A  is  run- 
ning. Consequently,  while  variable  speed  devices  in  general 
are  of  such  construction  that  the  torque  increases  when  the 
speed  decreases,  In  the  present  case  the  speed  is'  variable, 
while  the  torque  remains  constant.  As  the  main  feature  of 
variable  speed  devices  is  often  not  the  variation  of  speed  in 
itself  as  much  as  the  increased  torque  obtained  by  a  decrease 
in  speed,  the  objection  referred  to  is  one  of  great  importance. 

— Editor. 

*  *     # 

The  Cunard  steamer  Lu.iitunia  established  a  new  record 
for  a  day's  run  June  9.  when  she  reeled  off  641  knots  in  21 
hours.  Until  the  advent  of  tte  Lusitania.  the  record  was  held 
by  the  Deutschland,  of  the  Hamburg-American  line  for  her 
performance  of  603  knots,  July  29,  1901. 

*  *     * 

Felice  Nazarro,  an  Italian  automobile  driving  expert,  made 
a  world's  record  June  8.  He  drove  a  car  on  the  DrooUliinds 
track,  London,  2»i  miles  at  the  rate  of  120  miles  per  hour. 
This  record  does  not  include  the  swiftest  mile,  however. 
Demogeot,  driving  a  car  on  Ormond  beach,  ,Tanuary,  1906, 
covered  two  miles  In  58  4/5  seconds,  or  at  the  rate  of  122.4 
miles  per  hour.  The  best  mile  straightaway  is  held  by  Mar- 
riott, driving  a  Stanley  steam  car  one  mile  in  28  l/j  seconds. 


790 


MACHINERY. 


July,  1908. 


MAXIMUM  STRESSES-3. 


The  polar  section  modulus  Zp 


-:  then. 


JOHN  S.  MYERS.t 

COMBINED  TORSION  AND  BENDING. 
One  Of  the  most  familiar  examples  of  combined  stresses  is 
that    of    torsion    and    bending,    the    torsional    stresses    being 
shearing  stresses,  and  the  bending  stresses  being  tension  and 
compression    stresses.      The    maximum    stress   may    be    found 
by  first  calculating  each  separately,  and  then  combining  them 
according  to  formulas  26  and  27  as  given  in  the  May  issue. 
A  more   direct   method   is   to    combine   these   equations   with 
those  for  torsion  and  bending,  thus  producing  formulas  which 
give  maximum  stresses  at  once. 
Let  3/b  =  bending  moment, 
Ml  =  torsional  moment, 
J,  =  rectangular  moment  of  inertia, 
/p=:  polar  moment  of  inertia, 
Zp  =  polar  section  modulus, 

Ct  =  distance  to  extreme  fiber  from  rectangular  axis, 
Cp  =:  distance  to  extreme  fiber  from  polar  axis, 
S  =  unit  shearing  stress  due  to  torsion. 


tui 


Cp 

s„  = 

s/Mt'  +  JIib» 

Zp 

Jlfb 

+  x/  W  +  Mi^ 

(336) 


(34b) 


Now  from  equation  (336)  we  have  the  quantity  \/  My^  +  il/b' 
which  expresses  the  measure  of  the  two  moments  to  produce 
torsional  or  shearing  stresses.  This  quantity  may  be  called 
the  ideal  torsional  moment.  Equation  (346)  gives  the  quantity 
Mt,  +  \/Mt^  +  JiIt,-  as  the  measure  of  the  two  moments  to  produce 
bending  stresses,  i.  e.,  tension  and  compression  stresses.  This 
quantity  is  generally  termed  the  ideal  bending  moment, 
although  this  name  is  rather  misleading,  inasmuch  as  it  is 
developed  in  connection  with  the  polar  section  modulus,  which 
is  used  for  torsional  or  shearing  stresses.  The  ideal  bending 
moment  if  used  in  connection  with  the  rectangular  section 
modulus  should  be  taken  as  i  (Mb  -+-  \/  Mr  +  Mt,'^),  which 
could  more  logically  be  called  an  ideal  bending  moment.    For 
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SCALE  FOR  TORSIONAL  MOMENTS,   M, 

JIacltinery.  .^-  >'. 

Fig.  8.    Method  of  plotting  Curves  for  Combined  Torsion  and  Bending. 

t  :=  unit  tensile  or  compressive  stress  due  to  bending, 
Sa  ^  maximum  or  combined  shearing  stress, 
t,„  =  maximum  or  combined  tensile  or  compressive  stress. 


Then 


-S    = 


-V,  Cp 


(31) 


t  - 


Mb  f. 


7, 


^''^(^f     (26)      ^^=4"n1"^"(7) 


(33) 


(37) 


Substituting  the  values  of  S   and   t  as  given  by  formulas 
(31)  and  (32)  in  equations  (26)  and  (27),  gives, 


S'c  = 


)/J/.Cp\*  jMbCr\'- 


(33) 


U 


~       2Ir      "^     ^    I       /p       }     ^    \     2  1,     }  ^^'^^ 


Formulas  (33)  and  (34)  are  general,  being  applicable  to  any 
case  of  combined  torsion  and  bending.  The  most  usual  cases, 
however,  are  either  round  or  square  sections  for  which 
Cp  =  Or  and  2  7r  =  /p.  Substituting  these  values  In  equations 
(33)  and   (34)  gives,  for  round  and  square  sections, 

Cp      , 

S„  = s/Mt'  -t-  JW„s 


(Mb 


VW  +  J/b') 


(33a) 
(34a) 


•  Continued  from  the  May  issue. 

t  Address  ;  2456  Almond  St.,  Philadelphia,  Pa. 
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SCALE  FOR  ORIGINAL  CURVE  CA.' 


REDUCED  SCALE  FOR  CURVE  C  F 


Jiaehinerv,  .V.  F. 

E  i  Fig.  9.    Method  of  plotting  Curves  for  Diagrams  Figs.  ID.  11,  12,  and  13. 

the  present  article,  it  was  deemed  advisable  to  have  both  ex- 
pressions developed  for  the  polar  section  modulus,  in  order 
that  they  may  show  the  relative  values  of  the  maximum 
combined  shearing  stress  as  compared  with  the  maximum  com- 
bined tension  or  compression  stresses. 

Tables  IX  and  X  of  the  Supplement  give  tabulated  values  of 
the  ideal  torsional  moment  T.  and  the  ideal  bending  moment 
B,  according  to  the  formulas 


T=  sj  Mt'+  Mb' 

(35) 

=  3h  +  ^/  Mi^  +  Mi" 

(36) 

B 

both   being  for  use  with    the  polar  section  modulus  as  before 
mentioned. 
Equations  (33b)   and   (34b)   may  now  be  written, 

T  B 

S„  = (33c),        and        ?„  =  —  (34c) 

Zp  Zp 

It  will  be  noted  that  B  is  always  greater  than  T.  It  is 
then  the  combined  tension  and  compression  which  determines 
the  size  of  section  to  be  used,  and  the  ideal  torsional  mo- 
ment may  be  neglected  entirely. 

Authorities  do  not  all  agree  on  the  subject  of  combined  tor- 
sion and  bending.  The  above  formulas  agree  with  Rankine's, 
while  Grashof  gives  as  the  ideal  bending  moment  B  =  i  Mt,+ 
I  ^  Mb"  +  3/t^,  or,  if  expressed  for  use  with  the  polar  see 
tion  modulus  as  is  formula  (36).  it  becomes  B  =  j  Mb  J-  J 
\/  Mb^  -t-  Mr.  An  inspection  of  the  two  formulas  will  show 
that  Gi-ashof  gives  greater  value  to  the  torsional  moment 
than  does  Rankine,  for  if  the  bending  moment  be  zero,  then 
B  —  i  Mt,   which    would    agree    with    the    usual    assumption 
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Figs.  10,  11,  12,  and  13.    Diagrams  giving  Dlainotors  of  Shafts  for  Combined  Torsion  and  Bending  Stresses  In  Thousands,  Ten  Thousands,  Hundred 

Thousands  and  Millions  of  Inch-pounds. 

that  the  ultimate   shearing  strength   of  steel  Is  about  4/5  of  pulls,  producing  bending,  remain  fixed  while  the  shiift  rotates. 

the  ultimate  tensile  stress.  The   bending   stresses   are   thus   constantly   varying   In   direc- 

In   this  connection   it  is  well   to  note  that,   in  the  case  of  tion,  and  since  a  greater  factor  of  safety  should  be  used  for 

shafting,  the  location  and  direction  of  the  tooth  loads  or  belt  reversible  stresses  than  for  those  constant  in  direction,  some 
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designers  recommend  that  the  allowable  working  stress  vary, 
higher  stresses  being  used  when  the  torsional  moment  pre- 
dominates than  are  allowed  when  the  bending  moment  is  ths 
greater.  One  of  the  exponents  of  this  idea  assumes  an  ulti- 
mate tensile  stress  of  62,500  pounds  per  square  inch,  and  gives 
as  the  safe  value  of  the  working  stress  /„,  =  11,350  when 
Mb       1  .Vb 

=  -.  or  less,  and  tm  =  8,750  when  —  =  2  or  more,  tm  to  be 

M,      4  jy, 

J/b 
proportional  for  intermediate  values  of  — . 

M, 

On  the  other  hand,  the  ultimate  tensile  stress  is  approxi- 
mately 25  per  cent  greater  than  the  ultimate  shearing  stress; 
the  determining  stress  is  always  the  combined  tension  or 
compression,  and  not  the  shear,  and  since  the  Rankine  formula 
is  less  liberal  in  its  recognizance  of  the  torsional  moment 
than  is  that  of  Grashof,  the  writer  believes  the  use  of  the 
Rankine  formula,  with  a  constant  allowable  safe  stress,  makes 
ample  provision  for  the  fact  that  the  bending  stresses  are 
reversible. 

Example. — A  shaft  31/2  inches  in  diameter  is  subjected  to  a 
torsional  moment  of  36,000  inch-pounds,  and  a  bending  mo- 
ment of  35,000  inch-pounds.  What  is  the  combined  shearing 
stress  and  the  combined  tension  compression  stress? 

Solution. — Referring  to  table  X  (see  Supplement  of  current 
Issue),  and  remembering  that  all  values  may  be  multiplied 
by  10  we  have  for  ib,  =  36.000  and  -¥b  =  35,000,  r  =  50,210 
and  B  =  85,210.  From  table  VII  of  the  Supplement  to  the 
May  issue  for  a  Si^-inch  shaft  2  =  4.209.  The  polar  section 
modulus  being  twice  this,  we  have  2p  =  2  X  4.209  =  8.418. 

By  formulas  (33c)   and  (34c) 

T        50,210 
Sm  = = =  5970,  and 


8.418 


B 

L.  =  — 
2p 


85,210 


=  10,130,  approximately. 


8.418 

A  formula  for  computing  the  diameter  of  a  shaft  for  com- 
liined    toision    and    bending   may    be    derived    from    equation 

(34c)    by   substituting   for   Zp  its   value   .   and   for   B   its 

16 
value  as   given   by   formula    (36),   and   then    solving   for   the 
diameter  D.  which  results  in  the  expression 


r>: 


(37) 


Tables  XI  and  XII  of  the  Supplement  give  diameters  of 
shaft  for  combined  torsion'  and  bending  according  to  formula 
(37),  the  tables  being  arranged  for  fiber  stresses  of  7,500, 
10,000,  and  12,500  pounds  per  square  inch  to  suit  different 
classes  of  work  or  grades  of  material  at  the  discretion  of  the 
•designer. 

Exatnple. — At  10.000  pounds  per  square  inch  fiber  stress, 
what  should  the  diameter  of  a  shaft  be  to  sustain  a  bending 
moment  of  80,000  inch-pounds,  and  a  torsional  moment  of 
100,000  inch-pounds? 

Solution. — Referring  to  table  XI,  opposite  SO  in  the  10,000 
pounds  stress  column,  and  vertically  under  100  in  the  same 
stress  column,  the  required  diameter  is  seen  to  be  4%  inches. 
The  above  problem,  if  solved  by  the  application  of  formula 
(37)  would  be. 


D=  1.72  X  ^ 


80,000  +  sj  100,000=  +  SO.OOO-^ 


4.735  inches. 


10,000 

v.hich  shows  the  labor  saved  by  a  convenient  table.  One 
trouble  with  tables  is  the  interpretation  for  intermediate 
values.  A  diagram  or  chart  is  much  better  in  this  respect, 
«nd  if  drawn  to  a  convenient  scale  should  be  preferable.  In 
Fig.  S  is  illustrated  a  graphical  method  of  plotting  a  curve 
which  will  represent  all  the  various  combinations  of  torsional 
and  bending  moments  that  a  shaft  of  given  diameter  and 
given  fiber  stress  can  withstand.  The  method  is  as  follows: 
Let  D  =^  diameter  of  a  shaft,  and  f„  =  fiber  stress.     Then 

TT  Tfi 

the  torsional  moment   the   shaft  can  withstand    =  tm . 

16 


Calculate  this  value  for  any  particular  size  of  shaft  and  lay 
it  off  on  the  scale  of  torsional  moments,  as  OA  in  Fig.  8.  The 
location  of  the  point  A  on  the  scale  then  represents  the  tor- 
sional moment  the  shaft  can   sustain.     The  bending   moment 

IT  /;3 

the  shaft  can  withstand  is    fm ,    or  one-half  the  torsiongl 

32 
moment.  Consequently,  to  find  a  point  C  on  the  scale  of 
bending  moments,  which  by  its  location  will  represent  the 
bending  moment  the  shaft  can  withstand,  take  0  as  a  center 
and,  with  a  radius  equal  to  OA,  describe  an  arc  AB,  intersect- 
ing the  scale  of  bending  moments  at  B.  Bisect  the  line  OB. 
thus  locating  the  point  C.  The  points  A  and  C  are  now  the 
two  limits  of  the  desired  curve.  To  locate  any  intermediate 
point,  as  E.  where  the  curve  cuts  any  line,  as  DG.  take 
a  radius  equal  to  DB,  and  with  0  as  a  center  describe  an  arc. 
cutting  the  line  DG  at  E.  To  show  that  £  is  a  point  in  a  curve 
which  satisfies  the  conditions  of  the  problem,  equate  the  tor- 
sional resisting  moment  with  the  ideal  moment  as  given  by 
formula    (36),   which   results   in   the   expression, 

IT  Z)=  

C =  -1/b  -I-  v/  M^'  +  Mt'  (38) 

16 

Now,  in  the  location  of  this  point,  O  D  =  Mh.  and  1'  E  =  Mu 
then  0E=  v'^Mi^MTM^and  O  D  +  O  E  =  Mt,  +  y  M^'TMr. 

T  D^ 

By  construction.  O  A  =  OB  =  tm :  also,  by  consi ruction, 

16  T  L' 

O  E  =  D  B;  then  0£>  +  OE=OD  +  DB=OB-  t„ 


16 


=  Jfb  +  \/  M},^  +  Mr,  or  location  of  point  E  satisfies  equation 
(38),  which  shows  the  method  of  construction  to  be  correct. 

Having  the  method  of  locating  points  on  the  curve,  we 
have  only  to  locate  a  number  of  such  points  and  then  draw 
the  curve.  A  diagram  constructed  in  this  manner  will,  how- 
ever, make  the  length  of  sheet  double  its  width,  which  is  not  a 
desirable  proportion.  To  overcome  this  difficulty,  the  curves 
of  diagrams.  Figs.  10,  11,  12,  and  13,  were  first  plotted  as 
illustrated  by  Fig  8.  Then  a  new  scale  for  torsional  moments 
^as  constructed  three-fourths  the  length  of  the  original  one, 
as  illustrated  by  Fig.  9.  Points  where  the  curve  intersected  au 
ordinate  on  the  original  scale  were  then  projected  onto  the 
equivalent  ordinate  of  the  new  scale,  resulting  in  the  curve 
as  shown  by  the  dotted  line  CF. 

*  «     * 

A  very  satisfactory  steam-pipe  covering  consists  of  a  wrap- 
ping of  asbestos,  followed  by  a  layer  of  excelsior  and,  over 
all,  a  piece  of  canvas  fastened  down  with  wire.  The  canvas 
may  be  painted  to  insure  greater  longevity. — Valve  World. 

*  *     * 

On  a  trip  made  the  latter  part  of  May.  the  Mauretania  had 
the  misfortune  to  break  one  of  her  propeller  blades.  Upon  her 
return  to  Liverpool  the  propeller  was  stripped,  but  lack  of 
time  prevented  replacing  it,  and  she  made  another  crossing 
with  three  propellers.  The  absence  of  the  propeller  seemed, 
if  anything,  an  advantage,  and  according  to  veracious  (?) 
newspaper  report,  it  is  proposed  to  use  only  three  propellers 
hereafter,  instead  of  four. 

*  *     * 

Casein  cement  consists  of  casein  and  tannate  of  lime.  A 
solution  of  tannin  is  first  prepared,  either  by  dissolving  tannin 
in  water  or  boiling  Chinese  gall-nuts  in  water  and  straining 
the  fluid.  Clear  lime  is  gradually  added  to  this  solution  till 
precipitation  ceases  and  red  litmus  paper,  dipped  in  the  fluid, 
is  colored  blue.  The  fluid  is  then  decanted  and  the  pre- 
cipitate dried.  The  dried  product  designated  chemically 
tannate  of  lime,  is  then  mixed  with  casein  and  the  mixture 
ground  and  sifted.  The  proportion  in  which  the  ingredients 
are  mixed  depends  upon  the  purpose  to  which  the  mixture  is 
to  be  applied;  as  a  rule,  90  parts  of  casein  and  10  of  tannate 
of  lime  are  taken.  When  required  for  use,  a  sufficient  quantity 
of  water  is  added  to  the  cement.  A  tenacious  binding  material 
of  the  requisite  consistency  is  thus  obtained.  When  com- 
pletely dry  the  cement  is  very  hard  and  tough,  and  absolutely 
insoluble  in  water,  petroleum,  or  oil;  consequently  it  is  ad- 
mirably adapted  for  a  large  variety  of  purposes.— Scienti^c 
American. 
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EVENING    SCHOOL    OP    TRADES  -  RINDQE 

MANUAL   TRAINING   SCHOOL, 

CAMBRIDGE.  MASS. 

E.  B.   MARKHAM.' 

W'licii  iiiii'  lias  lieen  engaKed  for  sDiiir  tiiiii'  in  a  mlaiu 
woiU.  luul  lias  seen  many  cases  where  those  wllli  wlioni  he 
lias  associated  in  the  work  have  lieen  directly  henellted,  he 
naturally  becomes  very  ninch  interested  therein.  lOisht 
years  ago,  while  snperintendent  of  a  shop  ImiUlinK  machin- 
ery. I  was  asUcd  to  take  charge  of  the  machine  shop  in  an 
evening  school.  I  accepted  the  charge,  and  have  been  Identi- 
fied with  such  work  ever  since.  Our  school — The  Rindg.5 
Manual  Training  School,  Cambridge,  Mass. — is  open  three 
tvenings  a  week  for  21  weeks  each  year  to  men  who  are 
anxious  to  learn  certain  brandies  of  sho])  work  which  their 
experience  has  not  given  them  an  opportunity  to  learn.  In 
cur  shop  building  there  are  classes  in  blacksmithing,  pattern- 
making  and  machine-shop  work,  each  under  the  supervision 
of  an  instructor  who  has  worked  for  years  at  tlie  iiarti^ular 
trade  he  is  teacliing 


to  the  school  by  those  who  have  been  with  us  I'or  a  year,  or  a 
number  of  years,  and  that  many  who  had  several  years  shop 
experience  ask  us  to  start  them  off  with  preliminary  work.  In 
order  that  they  may  become  thoroughly  familiar  with  the 
])rinciples  thai  underlie  a  successful  knowledge  of  tlic  busi- 
ness. 

We  have  had  in  our  evening  school  a  number  of  first-class 
tool-makers,  die-makers,  and  others,  who  ranked  high  in  the 
liarticular  branches  in  which  they  were  employed.  These  men 
tame  to  us  to  learn  some  particular  thing  in  which  they  knew 
themselves  weak.  I  have  in  mind  two  men  who  were  excel- 
lent workmen,  both  tool-makers,  who  had  been  engaged  for 
a  number  of  years  on  jiunch  press  die  work;  they  were  anxious 
to  learu  to  harden  dies  and  punches;  both  men  spent  two 
terms  with  us.  and  on  a  number  of  occasions  have  said  that 
the  time  in  the  school  was  well  spent. 

Scope  and  Nature  of  Instruction. 

As  previously  stated,  we  intend  to  adapt  the  worlv  to  the 
man,  and  thus  try  to  help  him  to  improve  his  condition.  To 
accomplish  this,  we  have  classes  in  mathematics  in  connection 
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Pi^.  1.    "Work  done  in  Trade  School— Examples  of  Shrink  Fits  and 
Eccentric  Turning. 


Fig.  2.     First  Threading  Jobs. 


Fig.  3.    Face-plates,  and  Additional  Threading  Jobs. 

As  I  am  engaged  in  teaching  machine-shop  work,  I  will  con- 
fine myself  to  the  work  done  in  that  particular  department. 
I  would  say,  however,  that  the  patterns  for  such  parts  of  our 
work  as  are  made  from  cast  iron  are  made  by  the  men  in  the 
pattern-shop,  and  all  forgings,  both  of  machine  parts  and  cut- 
ting tools,  are  made  in  our  forge  shop. 

The  Purpose  of  the  Evening  Courses. 

The  applicants  for  admission  to  our  evening  courses  must 
be  engaged  in  the  daytime  in  the  same,  or  similar,  lines  of 
work.  We  have  lathe  hands  who  have  been  running  lathes 
for  years,  doing  straight  turning,  who  are  anxious  to  learn  to 
turn  tapers,  to  cut  screw  threads,  or  to  lay  off  work  and 
locate  it  on  the  face-plate  of  the  lathe,  for  machining  some 
portion  or  for  drilling  and  boring.  In  fact,  we  intend  making 
each  case  an  individual  case,  and  give  the  man  just  what  he 
needs.  Many  times  we  are  able  to  help  the  man  in  deciding 
just  what  will  be  for  his  best  interest.  We  find,  as  time  goes 
on.  that  new  men  come  to  us  who  have  been  induced  to  come 
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Fig    4.    Examples  of  Taper  Turning. 

with  our  shop  work.  In  the  mathematical  work  our  men  are 
divided  into  three  classes,  the  elementary,  the  intermediate, 
and  the  advanced  class.  Each  class  meets  one  evening  each 
week  in  the  class  room,  the  other  two  evenings  are  spent  in 
Ihe  shop.  The  instruction  given  is  all  of  a  practical  nature. 
The  elementary  class  is  composed  of  those  men  who  have  had 
very  little  training  in  arithmetic,  and  includes  the  simple 
principles  of  arithmetic,  common  fractions,  ratio  and  propor- 
tion, and  decimal  fractions.  The  problems  are  all  practical 
sliop  problems.  We  find  the  men  greatly  interested  iu  the 
work,  and  they  make  remarkable  progress. 

The  intermediate  class,  after  a  hasty  review  of  the  things 
given  the  elementary  class,  commence  with  ratio  and  propor- 
tion. They  are  given  problems  in  figuring  change  gears  ot 
lathes  for  screw  cutting,  and  similar  work.  Then  follows 
mensuration  of  surfaces,  such  as  finding  the  area  of  circles, 
rectangles,  triangles,  hexagons,  octagons,  etc.;  then  (he  find- 
ing of  the  cubical  contents  of  bars  of  various  sections;  then 
I  lie  weight   of  such  liars,  if   iiiado  of   wrought   iron,  cast   iron. 
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steel,  lead,  or  various  alloys.  This  instruction  is  continued 
until  the  men  are  able  to  compute  the  weight  of  bars  of  vari- 
ous sizes,  shapes  and  lengths.  The  student  measures  a  bar, 
figures  out  the  weight,  and  then  weighs  the  bar  to  verify  his 
figures.  After  sufficient  ground  has  been  covered,  the  class 
is  given  general  shop  problems  and  formulas  that  pertain  to 
shop  work. 

The  advanced  class  commences  with  weights  of  materials, 
problems  in  belting  and  gearing,  and  such  problems  and 
formulas  as  enter  into  ordinary  shop  work.  The  men  take 
great  interest  in  shop  mathematics,  and  several  have  asked 
to  be  allowed  to  spend  two  evenings  a  week  in  the  class  room. 
The  majority  ask  for  extra  problems  to  take  home  and  work 
out  between  times.  In  fact,  we  have  been  very  pleasantly  sur- 
prised at  the  interest  the  men  manifest  in  this  branch  of  the 
work. 

Instruction  in  Shop  Work. 

In  the  shop  we  have  no  set  order  of  procedure.  The  man 
is  given  such  work  as  seems  best  adapted  to  his  particular 
needs.  However,  men  who  are  not  familiar  with  lathe  work, 
or  those  who  manifest  a  desire  to  commence  at  the  beginning, 
are  given  the  same  exercise  as  we  give  the  boys  in  our  day 
school,  as  we  have  found  by  experience  that  greater  progress 
is  made,  with  a  minimum  waste  of  stock,  if  the  elementary 
principles  are  taught  by  the  use  of  exercises  which  involve 
these  principles.  In  general,  I  am  not  an  advocate  of  exer- 
cises, and  do  not  use  them  in  my  day  school,  except  to  teach 
the  elementary  principles,  as  stated  above. 

The  first  exercise  is  turning  a  cylindrical  piece  of  cast  iron. 
The  pupil  centers  it  according  to  instructions  given,  squares 


Fig.  5.    Boring  Job. 

the  ends  in  the  usual  manner,  then  turns  it  to  a  given  size, 
gaging  the  size  by  means  of  spring  calipers  set  to  a  scale.  He 
is  taught  how  to  use  the  calipers  to  get  a  definite  size.  The 
lathe  is  then  set  to  turn  a  given  taper;  this  is  done  by  setting 
over  the  tail-stock.  No  fit  is  attempted  on  this  piece.  The 
small  end  is  turned  to  a  specified  diameter. 

The  second  exercise  is  making  a  lathe  center.  The  pupil 
Is  taught  to  compute  the  amount  he  must  set  over  the  tail- 
stock  center  to  produce  a  taper  that  will  fit  a  given  lathe 
spindle;  he  measures  a  center  that  fits  the  spindle  hole,  finds 
how  much  it  tapers  in  a  given  length,  and  then  finds,  by  pro- 
portion, how  much  the  tail-stock  must  be  set  over  to  produce 
the  same  taper  on  the  piece  he  is  to  turn.  He  turns,  tries, 
and  fits  it  in  the  usual  manner.  When  the  taper  is  turned  to 
a  fit,  and  so  it  enters  the  spindle  hole  the  proper  distance,  it 
is  inserted  in  the  hole,  and  the  end  is  pointed  by  setting  the 
compound  rest  at  the  proper  angle,  thus  producing  the  desired 
angle  on  the  point. 

The  third  exercise  is  making  a  shrink  fit.  The  completed 
piece  appears  as  shown  at  A,  Fig.  1.  A  disk  is  placed  in  the 
lathe  chuck  so  that  a  center  punch  mark  which  is  %  inch 
from  the  true  center  of  the  disk  will  run  true.  A  hole  is 
drilled  and  then  bored  from  0.003  to  0.005  inch  less  than  % 
inch,  and  then  reamed  with  a  %-lnch  hand  reamer.  The  gag- 
ing of  this  hole  is  done  with  a  pair  of  inside  spring  calipers 
set  to  a  micrometer.  After  reaming,  the  hole  is  measured, 
and  the  end  of  the  cylindrical  piece  is  turned  0.003  inch  larger 
than  the  hole.     The  disk  is  then  heated  and  shrunk  onto  it. 


The  sides  of  the  disk  are  faced  parallel,  and  eccentric  centers 
(%  inch  eccentricity)  are  drilled  in  each  end.  The  disk  is 
then  turned  on  the  eccentric  centers.  We  consider  this  a 
valuable  exercise,  as  it  enables  us  to  teach  several  things. 
At  first,  it  is  not  wise  to  try  to  teach  more  than  one  step  at 
a  time,  and  on  this  piece  but  one  step  is  taken  at  a  time,  but 
successive  steps  bring  out  several  different  points. 

After  completing  the  shrink-fit  exercise,  a  threading  job  Is 
taken  up.  A  cylindrical  piece  of  cast  iron  is  turned  and 
threaded  as  shown  at  A,  Fig.  2.  A  right-hand  thread  is  cut 
at  one  end,  and  a  left-hand   at  the  other,  as  shown.     No  at- 


Fig.  6.     Using  ttie  Boring-bar, 

tempt  is  made  to  fit  this  to  a  nut,  as  experience  has  taught  us 
that  new  processes  are  the  more  readily  grasped  when  the  be- 
ginner has  but  one  thing  in  his  mind  at  a  time.  He  next  cuts 
a  right-  and  left-hand  square  thread,  as  shown  at  B,  Fig.  2. 

After  these  two  preliminary  pieces  of  work  are  completed,  a 
face-plate  is  made.  The  face-plate  is  made  to  fit  the  spindle 
of  one  of  the  wood-turning  lathes  used  in  the  pattern-shop. 
The  hole  is  drilled  and  bored,  and  the  thread  cut  with  an 
internal  threading  tool  until  a  tap  of  the  proper  size  will  just 
enter.  The  three  end  threads  are  recessed  out.  The  face- 
plate is  then  taken  from  the  chuck  and  the  thread  finished 
by  the  tap.  After  this  operation  it  is  placed  on  a  threaded 
mandrel  and  turned  to  final  dimensions.  In  Fig.  3  two  of  the 
face-plates  are  shown  in  the  foreground,  while  at  the  back  of 
the  table  is  shown  a  chuck  back.  In  the  case  of  a  man  want- 
ing to  get  an  added  experience  in  internal  threading,  he  is 
allowed  to  make  one  or  more  chuck  backs  after  he  has  com- 
pleted the  face-plate.  Some  of  the  men  are  anxious  to  devote 
considerable  time  to  screw  cutting.     To  these  we  give  the  job 


Fig,  7,    Tool  Grinder  built  in  the  Trade  School  Shops, 

of  making  various  forms  of  screws  and  threaded  mandrels,  as 
shown  in  Fig.  3.  We  are  constantly  reminding  them  of  the 
necessity  of  keeping  their  lathe  centers  in  proper  condition, 
in  order  that  the  various  portions  of  a  piece  shall  lie  con- 
centric. 

Fig.  4  shows  three  tapered  sleeves  with  taper  holes,  a  drill 
collet,  and  several  tapered  mandrels.  These  mandrels  have 
hardened  ends  and  soft  bearing  portions.  The  ends  are  hard- 
ened, and  the  tapered  portion  turned  afterward.  After  mak- 
ing one  or  more  of  the   tapered  pieces  shown,  the  men  are 
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given  such  work  as  will  he  to  their  lulvaiiluge.  We  have  found 
that  It  is  wise  for  us  to  Inilhi  inachlnea.  i)rovlde(l  we  do  not 
"bite  off  moio  than  wo  can  chew."  We  do  not  consider  It 
advisable  to  build  aiiythlnK  that  would  necessitate  our  keep- 
inp;  our  machines  tied  up  for  a  number  of  weeks  on  one  piece. 
It  is  necessary  to  bear  In  mind  the  fact  that  our  men  are  with 
us  but  three  evenings  a  week,  and  but  two  hours  each  evening. 

The  various  parts  of  the  different  machines  being  built 
furnish  a  variety  of  work  that  enables  us  to  select  jobs 
adapted  to  the  various  men.  Fig.  5  shows  a  job  of  boring, 
the  piece  being  held  on  an  angle-Iron.  The  hole  at  right 
angles  to  the  one  being  machined  was  bored  and  reamed  first, 
the  piece  being  held  In  a  lathe  chuck.  The  iiiece  was  then 
placed  on  a  stud  on  the  angle-Iron  as  shown,  and  the  hole 
bored  to  size. 

Fig.  6  shows  a  boring-bar  job.  It  was  necessary  to  make  a 
number  of  tool  rests  for  our  wood-turning  lathes.  The  bot- 
toms of  the  rests  were  planed.  The  rests  were  then  clamped 
to  the  angle  iron  as  shown,  and  the  holes  bored  to  size. 

Fig.  7  shows  a  tool  grinder  built  in  the  shop.  As  it  was 
necessary  to  use  this  before  the  pattern  for  the  base  was  com- 
pleted, It  was  mounted  on  a  wooden  frame.  We  have  several 
of  these  grinders  under  way. 

Fig.  8  Is  a  combined  surface  grinder  and  tool  grinder.  The 
knee  supporting  the  tilting  table   is  adjustable  up  and  down 


evening  school.  When  getting  ready  to  bore  the  hole  In  the 
head,  it  Is,  of  course,  necessary  to  locate  the  head  on  the 
lathe,  so  that  the  spindle  holes  are  in  exact  alignment  with 
the  axis  of  the  lathe,  in  order  to  Insure  the  si)indle  standing 
at  right  angles  to  the  table  when  the  drill  press  Is  assembled. 

While  we  would  welcome  a  hoflzontal  boring  machine  as  a 
part  of  our  equipment,  1  am  incliiu'd  to  think  that  the  use 
of  a  machine  for  purposes  other  than  it  was  originally  de- 
signed for  gives  the  men  a  certain  knowledge  that  may  be 
of  value  to  them  when  they  find  themselves  confronted  with 
a  special  job  and  no  machine  at  hand  especially  adapted  to  it. 
When  we  do  a  piece  of  work  in  a  manner  different  from 
that  ordinarily  pursued  in  a  shop,  the  usual  method  is  fully 
ex|)lained,  in  order  that  the  man  may  know  how  to  go  to 
worli  when  the  proper  machine  is  at  hand,  and  also  how 
to  improvise  a  method  for  doing  it,  if  necessary.  When  it 
is  necessary  to  have  any  special  fixtures  or  cutting  tools — 
except  gear-cutters — 'we  make  them,  either  in  the  evening 
school  or  in  our  day  school. 

By  the  way,  we  read  at  times  in  our  mechanical  journals 
articles  regarding  manual  training  schools  that  would  lead 
one  to  think  that  little  of  practical  value  is  taught  in  them. 
I  do  not  claim  to  know  much  about  such  schools  in  general, 
but  I  do  know  what  our  boys  get.  Their  work  is  exactly 
parallel   to  that  given  the  men  in  the  evening  school.     They 


Fig.  8. 


Combined  Surface  and  Tool  Grinder 
built  in  the  School  Shops. 


Fig.  9.    Boring  Small  Drill  Press  Base. 


Fig,  lO.     Method  of    Guiding  the  Boring-bar 
while  boring  Drill  Press  Base. 


by  means  of  the  hand-wheel  shown.  We  have  two  more 
grinders  similar  to  the  one  shown,  under  way.  At  either  end 
of  the  driving  pulley  are  hardened  collars  to  talie  the  end 
wear.  One  of  these  is  threaded  into  the  pulley,  and  is  ad- 
justable to  compensate  for  wear.  The  grinder  shown  has 
cast  iron  spindle  bearings,  while  the  two  being  built  have 
babbitted  bearings.  The  babbitt  is  poured  around  a  mandrel 
considerably  smaller  than  the  finished  size  of  the  bearings. 
It  is  then  hammered  and  bored  and  reamed  to  size.  The 
spindle  bearings  are  all  draw  filed  to  fit. 

We  are  building  two  small  friction-driven  sensitive  drill 
presses.  As  we  have  no  boring  machine,  we  are  obliged  to 
use  a  lathe,  or  drill-press,  for  worlt  that  is  done  with  a  boring- 
bar.  As  we  have  no  lathe  large  enough  to  bore  the  base  to 
receive  the  column,  we  found  it  necessary  to  use  the  upright 
drill  for  the  job,  as  shown  in  Fig.  9.  In  the  center  of  the 
table  is  a  bushing  to  receive  the  boring-bar.  The  bushing 
has  a  key  which  enters  the  keyway  in  the  bar,  shown  in  Fig. 
10.  The  bushing  then,  of  course,  revolves  with  the  bar.  The 
table  of  the  drill-press  we  make  is  bored  to  receive  the  column 
by  means  of  a  boring-bar  in  a  lathe,  as  shown  in  Fig.  11.  The 
talile  Is  held  on  an  angle-Iron,  as  shown. 

The  head  is  bored  to  receive  the  column,  as  shown  in  Fig. 
12,  the  head  being  held  on  an  Improvised  jig.  The  cutter  is 
held  in  a  device  which  screws  on  the  nose  of  the  spindle. 
Both  jig  and  rultlng  tool  were  made  by  the  students  in  the 


build  machines,  special  holding  and  cutting  tools,  repair  the 
machines  in  our  different  shops,  and,  in  fact,  the  work  is  as 
nearly  parallel  to  actual  shop  work  as  we  can  make  it. 

Fig.  13  shows  a  number  of  the  small  parts  of  a  press,  other 
parts  not  being  far  enough  along  to  photograph.  We  make 
it  a  point  not  to  let  anything  go  into  the  machines  we  are 
building  that  is  not  as  nearly  correct  as  would  be  found  in  the 
ordinary  commercial  article  of  the  same  type,  but  do  not 
claim  that  as  large  a  proportion  of  the  pieces  made  pass  in- 
spection, as  would  be  the  case  in  a  manufacturing  establish- 
ment. Fig.  13  also  shows  two  punch  press  blanking  dies. 
The  one  at  the  left  is  for  producing  a  blank,  and  the  other 
receives  a  punch  used  in  trimming  the  edge  of  the  sheet. 

Fig.  14  shows  a  two-jaw,  chuck  for  use  on  a  large  pattern- 
maker's lathe.  The  jaws  are  operated  by  means  of  the  right- 
and  left-hand  screw  shown.  This  chuck  is  about  IFi  Inches  in 
diameter. 

In  Fig.  1,  at  B,  is  shown  an  eccentric,  and  the  eccentric 
mandrel  0  used  in  turning  It.  A  large  variety  of  eccentric 
work  not  shown  in  any  of  the  photographs  has  been  done.  The 
individual  pieces  are  designed  to  give  some  pupil  Ihe  special 
training  needed  in  his  particular  line  of  work. 

At  G,  Fig.  2,  is  shown  a  fixture  used  in  holding  a  sleeve  that 
acts  as  a  rack  for  moving  the  spindle  of  the  drill  press  up  and 
down.  In  the  operation  of  drilling.  The  sleeve  has  rack 
teeth  cut  along  one  side  to  receive  the  small  pinion  shown 
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in  Fig.  13.  by  means  of  which  it  is  raised  and  lowered.  The 
opening  to  receive  the  sleeve  was  drilled,  bored,  and  reamed 
to  size,  the  piece  being  held  on  an  angle-iron  attached  to  the 
face-plate  of  a  lathe.  It  was  then  placed  on  a  special  man- 
drel, having  a  straight  holding  portion,  the  ends  of  which 
were  of  exactly  the  same  size.  These  ends  were  supported 
in  V-blocks  on  the  planer,  and  the  bottom-  planed  with  a 
tongue  as  shown.  This  tongue  fits  one  of  the  cross  slots  of 
our  milling  machine  tables.  By  the  use  of  this  fixture  the 
rack  teeth  are  milled  at  right  angles  to  the  axis  of  the  sleeve. 
In  cases  where  special  fixtures  are  not  absolutely  neces- 
sary, they  are  still  sometimes  made,  and  the  advisability  of 
their  use  is  explained  to  the  men.  When  it  is  not  necessary 
to  make  them,  the  advantage  of  their  use  in  shops  where  many 
pieces  of  a  kind  are  made,  is  explained  to  them.  The  men  at- 
tending our  evening  school  have  shown  a  remarkable  interest 
in  the  work.  The  attendance  has  been  very  gratifying.  Quite 
a  number  have  been  able  to  materially  better  themselves  since 
attending  the  school;   some  have  had  an  increase  in  pay,  be- 


year  has  been  the  first  that  we  have  given  the  notes  in  th3 
form  mentioned;  before  this  they  have  been  given  in  the  lec- 
tures, the  men  taking  such  notes  as  they  saw  fit.  By  the 
present  system  much  valuable  time  is  saved,  and  the  men 
have  the  notes  in  note-book  covers.  Each  year  we  propose 
adding  to  them,  and  think  that  in  a  few  years  they  will  make 
a  text-book  that  will  be  of  value  to  the  men. 

We  do  not  think  our  course  is  perfect  and  we  are  con- 
stantly endeavoring  to  improve  it;  but  we  have  the  satisfac- 
tion of  knowing  that  some  of  the  men  have  been  materially 
benefited  by  attending  the  school. 

*  *  * 

It  seems  that  the  April  fool  joke  in  the  technical  journal 
mentioned  in  the  May  issue  of  M.^chinery  was  one  on  the 
inventor  of  the  device  as  well  as  on  the  readers  of  the  paper. 
Instead  of  being  the  inoperative  apparatus  the  picture  and 
description  shows,  the  construction  is  really  practical  and 
unusually  ingenious.  The  connecting  tube  is  made  of  flexible 
armor    construction    with    a    waterproof    cover    which    auto- 


Fig.  11.    Boring  Column  Hole  in  Drill  Press  Table. 


Fig.  13.    Examples  of  Punch  and  Die  Worlc.  and  Miscellaneous  Jobs 
done  in  the  Trade  School. 

cause  they  were  able  to  do  a  class  of  work  that  demanded 
higher  wages;  others  have  obtained  better  positions  on  account 
of  Increased  knowledge.  A  little  incident,  extremely  gratify- 
ing to  those  in  charge,  came  to  our  attention  a  little  while 
ago.  In  a  certain  shop  it  was  necessary  to  cut  a  fractional 
thread  on  a  piece  of  work.  The  gear  plate  did  not  show 
gears  for  this  thread.  Several  of  the  men  were  asked  to 
•■figure  out"  the  gears;  but  as  the  lathe  was  of  compound 
gear  construction  none  of  those  asked  were  able  to  do  it. 
Finally  one  of  the  men  as  a  joke  said:  "Get  'Jerry'  to  tell  you 
what  gears  are  needed."  "Jerry"  is  an  apprentice  in  the  shop, 
and  attends  our  evening  school.  "Jerry"  was  consulted,  and 
was  able  to  tell  them  the  proper  gears  to  use.  He  says  that 
he  would  not  have  been  able  to  "figure  the  gears"  but  for  the 
knowledge  gained  in  the  school. 

Each  man  attending  the  evening  school  is  given  a  set  of 
notes.  These  notes  are  written  or  compiled  by  the  instruc- 
tor. They  are  then  typewritten  and  mimeographed  at  the 
office  of  the  "Massachusetts  Commission  on  Industrial  Educa- 
tion," under  whose  supervision   the  school  is  run.     The  past 


Fig.  12.    Boring  Hole  in  Head  to  receive  Column. 


Fig.  14.    A  Two-jaw  Chuck  Completed  in  the  Evening  School. 

matically  collapses  under  the  pressure  of  the  water  until  its 
weight  per  volume  is  equal  to  that  of  the  water  which  it  dis- 
places. When  it  is  collapsed  to  this  extent,  it  is  in  equili- 
brium and  floats  in  water,  and  it  attains  this  equilibrium 
automatically.  The  sleeves  through  which  the  work  is  done 
are  not  of  loose  flexible  material,  as  would  be  surmised  from 
the  printed  description,  but  are  of  metallic  construction 
self-sustaining  because  of  the  lateral  pressure  to  which  they 
are  subjected.  This  apparatus  has  been  built  by  the  William- 
son Submarine  Mfg.  &  Operating  Co.,  Newport  News,  Va., 
and  used  in  30  feet  of  water,  and  has  been  employed  in  actuil 
salvage  work.  Of  all  this,  however,  not  a  word  was  said  in 
the  paper  to  which  reference  was  made. 

*  *  * 
The  battleship  Georgia  of  the  Atlantic  battleship  fleet  holds 
the  world's  championship  record  for  rapid  coaling.  Several 
days  ago  she  took  aboard  1,779  tons  of  coal  in  five  hours  and 
twelve  minutes.  The  best  former  coaling  record  was  made  by 
the  German  war  vessel  York,  which  took  on  46S  tens  in  one 
hour  and  870  tons  in  two  hours. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


MILLING  AND  DRILLING  FIXTURES  FOR 
OFFSET  ROD. 

In  Fig.  1  Is  sliowii  a  sk-iider  comu'clinK  rod  which  is  a  part 
ol'  !i  conipHcatcHl  machine.  One  end  of  this  rod  is  3/16  inch 
lower  than  the  other,  and  it  is  necessar.v  that  the  ."i/32-incli 
lioles  sl-.ould  l)e  parallel  with  each  other.  Should  either  one 
lie  reamed  on  an  an.nle,  there  being  such  a  long  distance 
between  the  holes,  it  would  destroy  the  free  movement  which 
is  required.  Several  methods  were  tried  in  drilling  the  holes 
and  milling  the  faces  of  the  bosses,  but  none  gave  satisfaction 
until  the  fixture  and  jig  shown  in  Figs.  2  and  3  were  made. 


Fig.  1.    Offset  Connecting-rod  which  is  milled  and  drilled  in  the  Fixtures. 

Ill  Fig.  2  is  bhown  a  plan  and  elevation  of  the  fixture  used 
for  milling  the  ends  of  the  rod.  The  sides  of  the  rod  on 
each  end  are  sized  in  one  cut  by  a  gang  cutter,  and  the  fixture 
is  so  designed  that  when  one  end  of  the  rod  is  finished  the 
other  can  be  brought  facing  the  cutter  and  yet  have  the  re- 
quired offset.  The  fixture  consists  of  a  cast  iron  body  A  with 
an  attached  part  B  wliich  swivels  about  the  bolt  G.  The  lugs 
C  on  part  B  engage  the  slots  D  when  B  is  turned  one-half 
I  evolution,  thus  giving  the  rod,  which  is  bolted  to  the  hard- 
ened pieces  F  by  the  clamps  E.  the  3/1 6-inch  offset.  In  set- 
ting the   rod.  it   is   passed   under   the  clamps  E,  and  against 
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Fig.  2.     Fixture  for  Holding  the  Rod  while  the  Bosses  are  being  milled. 

the  sto|is  F.  The  bearing  points  of  both  the  clamps  and  stops 
are  rounded  off  and  made  small,  and  directly  opposite  each 
other.  This  eliminates  all  iiossibilily  of  the  piece  tipping 
when  being  clamped.  As  the  cutter  runs  in  the  direction 
shown  by  the  arrow,  it  has  a  tendency  to  hold  the  rod  against 
the  shoulders  on  the  parts  F.  Consequently  no  heavy  clamjis 
are  required.  The  lugs  C  and  slots  /)  are  off  center  so  that 
when  the  high  side  of  the  rod  has  been  milled,  the  stud  G 
Is  loosened  and  B  is  swung  aroiind  bringing  the  opposite 
side  to  the  cutters,  and  lugs  ('  outside  of  the  slots  /),  thereby 
raising  the  ()]i|iosite  end  of  the  rod  3/lfi  of  an  incli  and  bring- 


ing it  ill  line  Willi  Ihc  ciillcrs.  //  is  a  locating  stud  wliicli 
engages  with  the  hardened  busliing  /,  bringing  B  in  posilion 
lor  the  second  operation.  The  |iarl  B  with  the  worl<  is  held 
liinily  by  screwing  up  the  nut  J,  Two  small  pins  A'  iJicveiit 
the  clamps  E  from  swinging  around  when  not  in  use. 

The  drilling  jig  is  shown  in  Fig.  3.  The  steel  body  A  has 
a  V-piece  at  each  end,  and  under  each  of  these  there  Is  a 
hardened  base,  having  a  3/16  inch  difference  in  their 
heights.  The  V-piece  B  is  screwed  down  solidly,  while  C  iii 
movable,  sliding  on  ways.  There  is  a  small  pin  I>  extending 
down  into  the  body  A.  against  which  presses  a  small  siiring. 
The  two  clamjis  F  swing  around  and  engage  the  heads  of 
screws  H.  When  setting  the  rod  in  the  jig,  preiiaratory  to 
drilling,  one  end   is  placed  in  the  V-block   C  which   is  forced 
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Fig.  3.    Jig  for  DriUing  the  Ends  of  the  Rod. 

back  until  the  other  end  of  the  rod  drops  into  place.  As  the 
block  C  has  a  pressure  on  it,  it  keeps  the  rod  located  cen- 
trally. The  clamps  are  then  swung  around  under  the  heads 
of  screws  H.  and  the  binding  screws  G  are  brought  down  on 
the  milled  surfaces  of  the  rods,  holding  them  securely  while 
they  are  being  drilled.  These  screws  have  clearance  holes 
through  them,  and  at  J  are  the  bushings  in  which  are  placed 
the  drill  and  reamer  bushirgs.  Pedro. 


IMPROVED  DRIVING  PLATE  FOR  THE 
MILLING  MACHINE. 

Everyone  who  is  familiar  with  milling  machine  work  knows 
how  annoying  it  is  to  have  the  set-screw  in  the  driving  plate 
of  the  index  head  just  miss  the  tail  of  the  dog  placed  on  the 
work,  or,  what  is  nearly  as  bad,  strike  it  on  the  rounded  part, 
so  that   when   the  screw   is  tightened  it   is  apt   to  spring  the 


Fig.  1.    Improved  Form  of  Driving  Plate  tor  the  Mining  Machine. 

arbor,  if  it  be  a  light  one.  In  our  shop  the  work  necessitates 
several  different  sizes  of  dogs,  and  in  order  to  remedy  the 
trouble  caused  by  location  of  the  set-screws,  the  device  illus- 
trated in  the  accompanying  halftones.  Figs.  1  and  2,  was  made 
and  apiilied  to  the  plate  as  shown.  This  improvement  was 
introduced  about  three  years  ago,  and  has  been  in  satisfac- 
tory use  ever  since. 
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In  Fig.  1  the  plate  is  shown  exactly  as  it  appears  on  the 
machine,  while  Fig.  2  shows  the  general  construction  of  the 
device,  which  consists  of  four  separate  parts  and  six  screws 
for  each  end.  The  stationary  jaw  is  shown  at  E.  This  is 
made  of  hardened  tool  steel,  and  sunk  into  the  cast  iron 
plate,  being  held  by  two  screws  as  shown.  At  F  is  shown  an 
end  view  of  the  corresponding  jaw  which  sets  into  the  other 
end  of  the  plate,  and  at  A  is  shown  the  movable  jaw,  turned 
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Fig.  2.    Component  Parts  of  the  Driving  Plate. 

SO  as  to  show  the  slot  B  into  which  the  shoulder  of  the  ad- 
justing screw  C  fits.  The  inside  edges  of  both  jaws  are  planed 
to  an  angle  of  90  degrees,  similar  to  the  face  of  a  chuck  jaw. 
The  movable  jaw  is  also  made  of  tool  steel  and  hardened, 
and  the  screw  C  is  made  of  machine  steel  and  case-hardened. 
The  plate  D,  finally,  is  used  to  hold  the  movable  jaw  in  place, 
and  is  made  of  machine  steel. 

The  writer  has  wondered  why  the  milling  machine  manu- 
facturers have  not  introduced  something  similar  to  this, 
as  a  driving  plate  constructed  in  this  manner  is  far  superior 
to  one  provided  with  set-sci-ews.  Of  course,  this  improve- 
ment increases  the  cost  somewhat  above  the  ordinary  driv- 
ing plate,  but  the  usefulness  and  convenience  of  the  device 
compensate   for  the  extra  expense.  Ethan  Viaix. 

Decatur,  111. 


FIXTURE  FOR  GRINDING  PISTON  RINGS. 

After  experimenting  with  many  different  devices  for  hold- 
ing piston  rings,  with  unsatisfactory  results,  we  designed  the 
arbor  and  fixture  shown  in  the  engraving,  the  object  being  to 
eliminate  egg-shaped  rings.  All  brother  craftsmen  in  the 
automobile  business  know  that  this  is  a  mean  proposition. 
This    fixture   was   built   with   the   intention    of   producing   an 


Figs.  1  and  2.    Device  for  Closinor  Ring,  and  Arbor  for  Holding 
it  -when  grinding. 

even    pressure    around   the   circumference    of  the   ring   when 
closing  the  ring  together  preparatory  to  grinding. 

Fig.  1  shows  a  top  and  side  view.  4-  is  a  gray  iron  plate 
mounted  on  legs  0.  Upright  P  is  bored  out  to  receive  spin- 
dle D.  This,  in  turn,  is  moved  in  and  out  by  screw  and  handle 
M,  the  same  as  the  tail-stock  spindle  in  a  lathe.  The  spindle 
D  is  prevented  from  turning  by  a  spline  and  screw  L.    Plate 


or  base  A  has  a  square  hole  for  arbor  B  to  fit  in.  Stud  F 
and  end  of  spindle  D  are  split  to  receive  wire  H,  this  being 
gripped  tightly  by  drawing  up  bolts  E  and  G.  In  operation, 
arbor  B  is  placed  in  the  square  hole  in  A,  a  ring  is  put  in 
place,  the  soft  copper  wire  H  is  gripped  in  stud  F  and  passed 
around  the  outside  of  the  ring  in  the  direction  of  arrows 
shown,  and  gripped  again  in  the  end  of  spindle  D  by  bolt  E. 
The  wire  H  is  tightened  by  the  screw  and  handle  M,  thus 
drawing  the  ends  of  the  ring  together.  The  split  collar  K 
is  put  in  place,  then  nut  A'  is  screwed  against  it,  holding  the 
ring  firmly  in  a  closed  position.  Now  the  wire  H  is  released, 
and  arbor  B  with  ring  in  place  is  ready  for  the  grinding  opera- 
tion. The  face-plate  of  the  grinder  has  a  plate  with  a  square 
hole  that  acts  as  a  dog  or  driver  for  the  arbor.  Fig.  2  shows 
the  arbor  and  work  together.  The  body  of  the  arbor,  of  course, 
is  turned  eccentric  to  suit  the  ring,  and  there  is  a  mark  to 
locate  the  ring  in  the  proper  position.  This  fixture  produced 
rings  that  were  round  after  grinding,  the  point  being  that 
the  soft  copper  wire  caused  an  even  pressure  all  around  the 
ring  in  closing  it.  E.  W.  Norton. 

North  Tarrytown,  N.  Y. 


RESERVE  CHAMBER  FOR  PRIMING  PUMPS. 

The  accompanying  engraving  shews  a  reserve  chamber  for 
pumping  systems  connected  with  drill  presses,  milling  ma- 
chines, automatics,  etc.,  where  individual  pumps  are  used  for 
oil  or  compounds  of  any  kind.  We  found,  in  our  drill  press 
department,  that 
whenever  the  drills 
stood  still  for  a  while, 
the  pumps  had  to  be 
primed  before  starting 
again,  and  by  the  way, 
some  of  the  workmen 
were  spending  quite  a 
large  share  of  their 
time  priming  their 
pumps.  To  overcome 
this,  we  have  put  in 
use  a  reserve  chamber 
which  is  used  for 
priming.  This  cham- 
ber is  placed  in  the 
pipe  line  between  the 
pump  and  the  point 
of  discharge.  The 
valve  leading  into  the 
chamber  is  left  open 
when  starting  the  first 
time,  and  the  cham- 
ber is  allowed  to  fill 
up.  The  small  hole 
in  the  top  serves  two 
purposes;  it  allows 
the  air  in  the  chamber 
to  escape  when  filling,  and  also  acts  as  a  tell-tale  to  indicate 
when  the  chamber  is  full.  After  filling,  the  valve  to  the 
chamber  is  closed  and  the  chamber  is  kept  full,  the  compound 
flowing  through  the  pipes  as  usual.  The  pump  may  be  left 
any  length  of  time  now,  and  started  again  without  the  trouble 
of  priming  in  the  old  way.  The  next  time  the  pump  is  to  be 
started,  all  that  is  necessary  is  to  open  the  valve  and  allow 
the  compound  to  fill  the  pipes.  This  does  away  with  priming, 
and  is  very  quickly  and  easily  done.  The  chamber  is  now 
allowed  to  fill  while  the  driller  is  drilling  his  first  few  holes, 
the  valve  is  again  closed  as  before,  and  everything  is  In 
readiness  for  starting  the  next  morning. 

Tool  Designeb. 


Machtncrl/,\.  T. 


Reserve  Chamber  for  Priming  Pumps  on 
Machine  Tools. 


IMPROVED  DRAFTSMAN'S  TRIANGLE. 

The  triangle  which  is  shown  in  the  engraving  is  one  which 
I  have  used  for  a  number  of  years,  and  I  think  that  this  form 
is  an  improvement  over  any  which  I  have  seen.  One  which 
I  made  for  myself  was  of  1/16  inch  transparent  celluloid, 
with  a  vertical  side  1234  inches  long;  of  course,  the  size 
could    be    such    as    would    be    most    convenient.      It    w-ill    be 
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roilced  that  this  Is  really  a  GOdesice  triangle  witli  the  top 
out  to  form  an  angle  of  45  degrees  with  one  side,  while  the 
Inside  is  cut  out  to  give  various  angles.  In  the  top  corner  a 
one-inch  nut  Is  laid  out,  and  the  scale  gives  the  sizes  of  tap- 
ping holes,  sizes  across  corners  and  flats  for  nuts  from  14  to 
1  inch  in  diameter,  lu  the  bottom  corner  there  are  scales  with 
odd  divisions  not  found  on  the  ordinary  scale.  These  could, 
of   course,   be    varied,   and    others   added   If   necessary.     This 
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Draftsman's  Protractor  and  Triangle. 

triangle  is  also  a  large  protractor  which  can  be  used  for  all 
angles  up  to  90  degrees  by  worl\ing  from  the  small  hole  in 
the  lower  left-hand  corner  and  the  graduations  along  the 
edge.  The  figures  shown  with  lines  between  Indicate  the 
angle  of  that  particular  edge  to  the  T-square  when  that  outer 
edge  of  the  triangle  which  is  parallel  with  the  line  is  against 
the  T-square.     The  accompanying  table  shows  the  large  num- 


SIDE  SET  AGAINST  T-SQUARE. 
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165  , 
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... 
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ber  of  angles  which  can  be  obtained  directly  by  placing  the 
sides  A,  B,  C  and  D  against  the  T-square.  It  will  be  seen 
that  there  is  a  45-degree  side  for  all  four  positions,  and  a 
30-  and  60-degree  side  for  two  and  three  positions  of  the 
triangle,  respectively.  In  addition  to  the  various  angles  given 
in  the  table.  R.  W.  Dickinson. 

Accrington,  Eng. 


TRICKY  FOUNDRY  PRACTICE. 
A  friend  of  mine  having  made  a  complete  set  of  patterns  for 
a  liench  lathe  (18-inch  bed,  4-inch  swing)  and  built  a  first- 
class,  serviceable  machine  with  lead-screw  and  gears  complete 
to  cut  any  standard  thread,  I  decided  that  I  would  lilje  a 
similar  machine,  so  I  borrowed  the  patterns  and  took  them 
to  the  nearest  foundry  and   ordered  a  set  of  castings   to  be 


made.  I  attended  to  this  bus^ln^ss  through  the  office,  and 
was  told  to  call  for  the  castlng.s  in  three  or  four  days.  How- 
ever, as  I  was  Impatient  to  begin  worii  upon  the  little  lathe, 
1  went  around  the  second  morning  about  tight  o'clock  and 
went  directly  into  the  foundry  where  the  molders  were  get- 
ting ready  for  the  day's  work,  and  the  helpers  were  clean- 
ing castings.  As  the  foreman  was  not  on  the  Iloor  at  the  mo- 
ment, I  inquired  among  the  men  until  I  found  the  molder 
who  was  working  with  my  patterns.  He  informed  me  that 
they  had  only  got  one  of  the  lathe  beds  out,  but  had  two  sets 
of  head-  and  tail-stocks  and  carriage  pieces.  I  asked  him  how 
many  he  had  been  told  to  make  and  he  replied,  "Three  sets." 
1  said  I  guessed  one  set  would  do  me,  and,  gathering  up  the 
patterns,  I  took  them  out  and  put  them  in  the  rig  I  had 
brought,  and  then  went  back  for  the  coreboxes,  which  I  soon 
found  and  also  deposited  with  the  patterns.  Next  I  hunted 
up  the  foundry  foreman  and  got  him  to  gather  all  the  cast- 
ings that  had  been  made  from  the  patterns  and  weigh  them. 
He  was  surprised  that  I  should  order  three  sets  and  then  go 
with  only  about  one  and  a  half.  However,  he  went  up  to  the 
office  to  get  the  bill  while  I  put  the  castings  into  the  rig. 

I  judged  by  the  look  on  his  face  that  all  the  surprise  at  my 
action  had  died  away  through  certain  things  he  had  learned 
in  the  office,  but  I  did  not  make  any  remarks,  and  paying  the 
amount  due,  I  drove  off.  The  question  involved  is  whether 
the  proprietors  of  a  foundry  have  any  right  to  make  castings 
for  their  own  use  from  patterns  brought  to  them  by  customers. 
Personally  I  think  not,  unless  by  permission.        W.  L.  McL. 


EFFICIENCY  OF  AUTOMOBILE  TRANSMISSION. 

We  noticed  in  the  June  issue  of  Machinery  a  report  of  a 
test  made  by  the  H.  H.  Franklin  Co.,  Syracuse,  N.  Y.,  in 
which  the  loss  in  transmission  between  the  motor  and  the  rear 
wheels  is  given  as  6  2/3  per  cent  with  direct  drive,  and  SV2 
per  cent  with  intermediate  gear,  giving  a  mechanical  effi- 
ciency of  931/2  and  91%  per  cent,  respectively.  While  this 
test  shows  that  the  transmission  of  the  car  is  very  efficient, 
it  is  probable  that  the  tire  losses  were  not  considered.  If 
they  were,  the  efficiency  would  be  considerably  lower. 

As  to  the  statement  that  the  mechanical  efficiency  of  auto- 
mobiles, in  general,  is  rated  at  75  per  cent,  the  test  made  on 
the  Automobile  Club  of  America's  dynamometer  shows  that 
many  cars  develop  much  less  power  at  the  ground  than  their 
engine  rating,  and  that,  in  general,  the  effective  power  at  the 
ground  is  approximately  75  per  cent  of  the  nominal  engine 
rating.  This  statement,  however,  should  not  be  interpreted 
to  mean  that  the  efficiency  of  the  transmission,  including  the 
tires  was  75  per  cent  or  less.  The  power  developed  by  the 
engine  is  not  determined  in  the  Automobile  Club  of  America's 
dynamometer  tests.  The  fact  has  caused  considerable  misun- 
derstanding, especially  in  the  automobile  trade,  and  it  should 
be  distinctly  understood  that  the  dynamometer  4oes  not  show 
the  efficiency  of  the  automobile,  but  only  the  effective  horse- 
power at  the  ground,  and  that  the  75  per  cent  statement  refers 
only  to  the  rated  engine  power  of  cars  in  general. 

E.  H.  Waring. 

Ampere,  N.  J.  Crocker-Wheeler  Co. 


TAPER  PER  FOOT  OF  WHIT^WORTH  OR  ENGLISH 
TAPER  PIPE  TAPS. 

In  Mr.  Charles  E.  Smart's  article  in  the  .Tune  issue  of  Ma- 
chinery on  Whltworth  or  English  taper  pipe  taps,  he  states 
that  the  dimensions  of  these  taps  should  be  based  upon  the 
standard  Whltworth  pipe  tap  gages,  made  in  England  by  the 
Whltworth  Company  which  have  a  taper  of  1  inch  per  foot. 

If  Mr.  Smart  will  refer  to  paragraph  7,  page  6  of  the  "Re- 
port on  British  Standard  Pipe  Threads  for  Iron  or  Steel  Pipe 
and  Tubes,"  of  April,  1905,  issued  by  the  Engineering  Stand- 
ards Committee,  he  will  find  the  taper  of  Whltworth  pipe  is 
equal  to  %  inch  per  foot.  Before  this  report  was  issued,  it 
was  the  custom  to  make  these  taps  with  a  taper  of  1  inch  per 
foot. 

This  information  should  put  an  end  to  any  question  in  re- 
.gard  to  the  taper  per  foot  of  Whltworth  pipe  taps. 

Greenfield,  Mass.  G.  W.  CMii-KNTi:it. 

Wells  Bros.  Company. 
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NOTES  ON  HIGH-SPEED  PULLEYS. 

In  looking  over  some  notes  the  other  day  I  ran  across  the 
accompanying  sketch  and  data  regarding  pulleys,  which  may 
prove  of  interest.  These  pulleys  were  designed  for  fast-run- 
ning machinery,  and  finished  on  both  the  outer  and  inner  sur- 
faces of  the  rims,  and  also  on  the  hubs.  The  pockets  H,  between 
the  arms,  were  cored  for  lead  balances,  the  lead  being  calked 
in  place  as  required.  The  average  belt  speed  was  approxi- 
mately 3,000  feet  per  minute.  The  practice  of  one  shop  was 
to  place  the  set-screw  on  the  quarter  as  shown  by  the  sketch, 
while  that  of  another  was  to  place  It  directly  over  the  key. 
I  think  the  former  way  the  better  one  as  it  gives  a  three- 
point  contact  on  the  shaft,  while  with  the  latter  method  the 
pulley  has  but  a  two-point  contact  and  has  a  general  tendency 

TABLE  GIVING  DIMENSIONS  OP  PULLEYS  AND  H.P.  TRANSMITTED. 
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to  rock  and  work.  The  first  column  in  the  table  gives  the 
approximate  horse-power  transmitted  by  each  pulley,  and  the 
second  column  the  horse-power  transmitted  per  inch  width 
of  belt.  It  will  be  noted  that  the  power  transmitted  per  inch 
of  width  increases  with  the  size  of  the  pulley  and  the  cor- 
responding thickness  of  belt;  a  single  belt  being  used  on  the 
first  three  sizes  of  pulleys,  light  double  on  the  next  three,  and 
heavy  double  on  the  last  four.  The  principal  dimensions  of 
the  pulleys  are  given  by  the  table.  Wm.  Sangster. 

Covington.  Va. 


SHRINKAGE  AND  EXPANSION  OP  STEEL  IN 
HARDENING. 

When  hardening  two  tools  of  the  same  grade  of  steel  and 
both  of  the  same  dimensions,  why  will  one  shrink  and  one 
expand?      This    question    has    been    asked    many    times    by 
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Fig.  1. 


Methods  of  Cooling  Tvhen  Hardening,  to  cause 
Shrinlrage  or  Expansion. 


mechanics.  The  answer  is  simply  this:  they  do  not  receive 
the  same  treatment,  although  the  inexperienced  hardener  is 
sure  that  they  do.  Take,  for  instance,  a  couple  of  small  cams, 
collars,  or  any  pieces  at  hand,  just  so  they  are  the  same  in 
regard  to  make  and  finish,  and  have  the  hole  in  each  fit  to  the 


same  plug  gage.  Then  number  them  so  they  will  not  get 
mixed  in  the  operation,  heat  both  to  the  same  degree  of  heat, 
and  dip  one  as  shown  at  A.  Fig.  1,  and  the  other  as  shown  at 
B.  Put  each  piece  under  the  water  and  remove  when  cold; 
then  try  the  plug  gage.  I  claim  that  the  piece  A  will  not 
go  on,  while  B  will  fit  looser  than  before  heating  and  dip- 
ping. 

Not  long  ago  we  had  a  job  of  shrinking  a  collar  on  a  shaft 
that  was  wanted  In  a  great  hurry.  When  the  work  arrived 
in  the  forge  department,  the  man  about  to  do  the  shrinking 
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Fig.  2.    Method  of  Shrinlcing  a  Collar  on  a  Shaft  which  is  Smaller 
than  the  Bore  of  the  Collar. 

called  my  attention  to  the  fact  that  the  collar  would  already 
go  on  the  part  it  was  supposed  to  be  shrunk  on.  Knowing 
the  piece  was  wanted  in  a  hurry.  I  told  the  man  to  heat  the 
collar  C,  ( Vis,.  2)  to  a  very  low  red,  and  after  placing  the  collar 
on  the  end  B  of  shaft  E.  to  cool  it,  as  shown  in  the  illustration, 
turning  the  work  rapidly  without  letting  the  shaft  come  in 
contact  with  the  water,  it  was  impossible  to  move  the  collar, 
when  cold,  with  a  good-sized  arbor  press.  Both  collar  and 
shaft  were  machine  steel.  A  great  many  mechanics  have  an 
idea  that  it  is  necessary  to  have  the  internal  piece  quite  a 
bit  larger  than  the  external  piece,  but  this  is  not  necessary. 
Of  course,  it  the  piece  to  be  shrunk  on  is  large  and  has  a 
6-  or  8-inch  bore,  and  is  of  cast  iron,  it  is  advisable  to  leave 
it  1/64  inch  smaller  than  the  internal  piece,  as  cast  iron 
expands  more  than  steel. 


.Wi./iltur.r,.  .V.  r. 

Fig.  3.    Arrangement  of  Cooling  Tank  when  Shrinking  Collars  on  Shafts. 

Several  years  ago  I  worked  for  a  firm  that  built  saw-mill 
machinery  and  tools  for  repairing  all  kinds  of  circular  and 
cross-cut  saws.  Among  the  tools  was  a  machine  steel  shaft 
about  3  inches  in  diameter,  on  which  was  shrunk  a  collar  of 
high  carbon  tool  steel.  This  collar  had  to  be  very  hard,  and 
after  it  was  shrunk  on  the  shaft,  the  shaft  was  turned  up 
and  the  collar  ground.  These  collars  were  always  bored 
so  as  to  be  shoved  on  with  the  hands.  In  Fig.  3  is  shown  a 
shaft  F,  with  tool  steel  collar  G,  and  another  small  collar  H 
held  by  a  set-screw.  This  collar  was  used  to  form  a  shoulder 
for  the  tool  steel  collar  G  to  rest  against.  When  shrinking 
the  collar  G  on  the  shaft,  a  tank  /  was  used,  constructed  as 
shown.  Another  tank  having  two  spouts  it  was  arranged 
above  this  one.  This  upper  tank  was  filled  with  cold  salt 
water  and  sulphuric  acid,  there  being  about  one  gallon  of  acid 
to  twenty  gallons  of  water.  The  collar  was  heated  to  about 
1,400  degrees  F.,  quickly  placed  on  the  shaft  in  the  proper 
position,  and  the  above  solution  turned  on  full  force.  This 
chilled  the  outside  of  the  collar  quickly;  then  the  shaft  was 
removed  to  a  tank  of  oil  where  it  remained  until  cold.  This 
particular  job  gave  the  best  of  satisfaction. 

It  is  very  annoying,  after  making  an  expensive  punch  and 
die,  to  have  them  vary  In  size  after  hardening.     Sometimes 
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the  (lie  will  be  laisei"  nnil  the  imncli  smaller,  leiiderliiK  tlieiii 
useless.  It  is  a  good  Idea  to  harden  the  die  first.  Iheii  leave 
the  imiuh  large  enough  to  grlud  to  fit  if  it  is  in  such  shaiie  as 
to  allow  grinding.  If  n  punch  is  completely  cooled  in  water 
ii  will  be  smaller  than  if  just  hardened  on  the  outside  enough 
lor  the  purpose  and  then  removed  to  oil  to  relieve  Itself  and 
<ool  off  slowly.  This  has  been  proved  to  the  writer's  satis- 
faction. If  the  outside  of  the  die  is  chilled  before  the 
inside  it  will  become  smaller,  but  if  iliilled  on  the  Inside 
before  the  outside  it  will  be  a  trille  larger.'  It  is  an  easy 
matter  to  chill  the  outside  first,  but  the  reverse  is  not  so 
easy.  It  can,  however,  be  done  by  covering  the  outside  with 
asbestos  cement  before  placing  in  the  furnace  for  heating. 
I  have  had  punches  and  dies  of  large  dimensions  delivered  to 
me  for  tempering,  and  they  were  in  such  shape  as  to  be  use- 
less if  they  came  out  the  same  as  they  were  before  heating; 
for  instance,  if  the  die  was  too  large  for  the  punch,  by  vising 
a  little  care,  as  explained,  I  was  unable  after  the  hardening 
to  place  punch  inside  of  die  before  grinding.  This  cannot  be 
accomplished  by  heating  and  cooling  in  a  haphazard  manner, 
as  so  many  hardeners  are  ai)t  to  do.  J.  F.  Sallows. 

Lansing.  Mich. 


SIMPLE  INDEXING  DEVICE. 

In  the  engraving  is  shown  a  device  for  holding  and  in- 
dexing a  spindle,  which  has,  at  the  middle,  a  pinion  in  which 
the  teeth  are  to  be  cut.  In  the  particular  case  in  question, 
the  spindle  was  %  inch  in  diameter,  20  inches  long,  the  pinion 
being  Vs  inch  in  diameter  and  located  7  inches  from  one  end 
of  the  spindle.  The  si)indle  was  supported  by  an  ordinary 
center  at  one  end.  but   the  other  end  was  held   in  the  device 
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Section  and  Elevations  of  the  Indexing  Device. 

shown.  l)y  a  split  chuck  C.  which  was  tightened  by  the  nut  E 
a1  the  other  end  of  the  head  of  the  device,  this  nut  drawing 
I  lie  chuck  through  the  steel  sleeve  B.  This  steel  sleeve  is 
keyed  to  an  index  i)late  G,  notched  on  its  circumference  as 
indicated,  and  located  in  position  by  the  index  pawl  F.  When 
located,  the  index  plate  is  claniiied  by  the  hand-wheel  D.  the 
hole  of  which  is  threaded  as  shown.  The  sleeve  Ji  when  not 
locked  by  the  hand-wheel  D  is  free  to  revolve  in  the  head 
casting  .4.  When  in  operation,  the  spindle  having  the  pinion 
to  be  cut  is  Inserted  In  the  chuck  C  and  tightened  by  the 
nut  /','.  the  hand-wheel  D  is  loosened,  and  the  pawl  F  is  moved 
out  of  (he  notch  in  the  Index  plate  O.  thereby  releasing  it.    By 


means  of  the  hand-wheel  I),  which  ha.s  a  light  thread,  the 
index  plate  is  turned  to  the  next  notch  and  then  the  pawl  F 
is  again  permitted  to  enter  the  notch,  locating  the  spindle  in 
its  proper  position  for  the  cutting  of  the  next  tooth,  the  hand- 
wluel  clamiiing  the  sleeve  with  the  chuck  and  sjilndle  in  po- 
sition. This  operation  is  repeated  for  each  tooth  cut.  A  great 
many  of  these  iiinions  have  been  cut  by  this  device,  and  it 
has  been  found  very  satisfactory,  as  it  is  quicker  and  .safer 
lo  operate  than  the  regular  dividing  head  for  this  kind  of 
work.  .J.  B.  Haskki.i.. 

lliuiiilloii,  Ohio. 


HOME-MADE  MACHINE  FOR  BORING  LATHE 
SPINDLES. 

The  illustration  thows  a  home-made  machine,  designed  and 
built  for  boring  hollow  lathe  spindles,  which  has  given  us 
satisfaction.  We  had  orders  for  some  :JO-ineh  swing  lathes 
with  hollow  spindles,  2tL>-inch  hole,  and  we  first  attempted 
to  buy  a  machine  in  the  mar- 
ket that  would  do  this  work, 
but  were  unable  to  get  ho'd  of 
one  at  a  reasonable  cost  that 
would  answer  our  require- 
ments. The  machine  shown 
will  bore  a  2ii-inch  hole 
through  a  lathe  spindle  48 
inches  long,  and  do  it  right. 

The  foundation  part  of  the 
machine  had  originally  been 
built  for  reaming  gun  barrel?. 
The  framework  was  con- 
structed of  V>-inch  by  2-inch 
steel,  there  being  four  pieces 
10  feet  long,  with  long  washers 
between  bolted  together,  mak- 
ing two  parts  12  inches  wide. 
These  formed  the  uprights, 
both  being  exactly  the  same. 
The  two  uprights  were  joined 
together  by  a  Ys-inch  steel 
plate  20  inches  wide,  extending 
from  the  floor  up  about  6  feet. 
This  made  a  very  stiff  steel 
frame  10  feet  high  and  20  x  12 
inches  en  the  floor.  At  the  top 
a  2  x  3-inch  steel  piece  30 
inches  long  was  bolted  between 
the  two  middle  sections  of  the 
uprights  and  extended  to  one 
side  about  10  inches.  Below 
this  and  parallel  to  it  was 
erected  a  duplicate  piece.  The 
two  pieces  had  holes  bored 
through  the  projecting  ends  for 
the  vertical  spindle  on  which 
was  mounted  a  bevel  gear,  and  a  screw  chuck  at  the  lower 
end.  The  horizontal  shaft  driving  the  vertical  spindle  also 
carries  a  spur  gear  of  large  diameter,  and  meshing  with  this 
is  a  pinion  gear  on  the  cone  gear  shaft.  The  spindle  to  bs 
bored  is  fastened  to  the  lower  end  of  the  vertical  spindle 
and  revolves  with  the  shaft,  while  the  drill  remains  station- 
ary. The  drill  is  fed  upward  from  the  bottom  and  relieves 
itself  of  chips  by  gravity.  The  feed  rigging  shows,  in  the 
illustration,  between  the  spindle  being  bored  and  the  fr.ime. 
It  is  driven  by  a  belt   from  the  horizontal  drive  shaft. 

Eugene,  Ore.  Ed.  B.  EiiV. 


Home-made  Machine  for  Eorlng 
Lathe  Spindles. 


THE  LIGHTING  OP  DRAFTING-ROOMS. 

This  is  a  subject  often  discussed  without  reaching  a  satis- 
factory conclusion  for  all  cases;  each  one  must  necessarily 
be  governed  by  local  conditions.  In  the  .lanuary  number  of 
Maciiineuv,  an  editorial  under  the  above  title  reminded  me 
of  a  system  used  where  I  once  worked.  The  apparatus  is 
cheap  and  efficient,  and  for  artificial  illumination,  when  elec- 
tricity Is  to  be  used,  has  provrd  to  bo  entirely  satisfactory 
in  actual  practice. 
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Referring  to  the  Illustration,  the  shade  A  was  made  of  tin, 
painted  dark  green  outside,  and  white  inside,  through  which 
was  passed  a  pipe  B  with  T-connectlons  at  C.  The  insulated 
wires  D  were  drawn  through  the  pipe  and  connected  with 
ordinary  16-candle-power  incandescent  lamps  which  were  fast- 
ened at  these  T-connections.  The  whole  thing  was  suspended 
from  the  ceiling  by  cords  E  drawn  over  pulleys  F.  The  cords 
were  attached  to  the  counter-balance  G.  and  to  the  shade  as 
shown,  allowing  the  lights  to  be  raised  entirely  out  of  the 
way  when  not  required,  or  lowered  directly  over  each  board 


Adjustable  Light  for  the  Drafdngr-room. 

sufficiently  to  shield  the  eyes  of  the  draftsman  and  reflect 
the  light  over  the  entire  board.  The  length  and  number  of 
globes  will,  of  course,  depend  upon  the  length  of  board. 

This  arrangement  may  be  modified  to  meet  the  requirements 
of  the  more  refined  tastes  willing  to  pay  for  elaborate 
furnishings.  However,  the  leading  features  should  remain 
the  same:  A  suspended  individual  light  of  wide  range,  ad- 
justable for  height,  while  permitting  the  full  swing  of  beam 
compasses  or  crafting  machine,  without  encountering  sup- 
porting brackets.  It  casts  no  shadows  and  protects  the  eyes 
of  the  workman.  E.  P. 


MULTIPLE  PIERCING  TOOL. 

A  multiple  piercing  tool  used  for  thin  cup  work  is  shown 
in  the  accompanying  illustration.  This  tool  can  be  used  for 
stock  from  18  gage  down  as  thin  as  practicable  to  work.  Of 
course,  It  could  be  made  for  thicker  material,  but  this  would 
mean  very  strong  springs  for  stripping  the  punches,  and 
hard  work  for  the  press.  The  reason  I  designed  this  tool 
was  principally  to  avoid  any  ohance  of  an  accident  to  the 
operator's  fingers,  as  in  the  multiple  punches  the  punch  or 
upper  part  of  the  tool  covers  a  large  part  of  the  surface  of 
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punch,  which  rotates  the  ring  with  the  cams  F,  which  are 
held  in  position  by  two  screws.  These  cams,  in  turn,  operate 
the  four  piercing  punches  and  force  them  into  the  die.  The 
punches  are  stripped  off  the  work  by  spiral  springs.  A  shell 
die  is  used  so  that  the  scrap  from  the  piercing  will  fall 
through.  A  plate  G  is  fastened  to  the  base  A,  which  serves  to 
keep  the  ring  D  in  place.  A  spring  (not  shown)  is  attached 
to  the  ring  D.  and  serves  to  bring  the  ring  back  into  position 
after  being  rotated  by  the  punch.  A  plain  punch,  with  a 
shank  to  fit  the  gate  or  slide  of  the  press,  is  used.  The  working 
end,  or  the  end  which  comes  into  contact  with  the  arm  E 
is  tapered  to  an  angle  suitable  to  the  stroke  of  the  presst 
This  style  of  tool  can  be  designed  for  perforating  almost  any 
number  of  holes,  and,  obviously,  it  can  be  worked  at  a  high 
speed  with  no  danger  to  the  operator.  Chas.  Petijean. 

E.  C,  London,  Eng. 


Section  and  Plan  of  Multiple  Piercing  Tool. 

the  die,  thus  subjecting  the  operator's  hand  to  the  danger 
of  serious  injury  when  putting  the  work  on  or  off.  This  is 
a  point  that  is  not  studied  as  much  as  it  should  be  in  tool 
design,  and  it  is  the  duty  of  every  tool  designer  or  person 
in  charge  of  a  machine  department  to  give  this  matter  every 
attention.  Referring  to  the  illustration,  A  is  a  cast-iron  base 
with  two  slots  B  for  bolting  to  the  bed  of  the  press.  A  round 
or  square  hole  C  is  cored  through  this  base,  into  which  the 
punch  enters.  A  ring  D  having  a  projecting  arm  E  fits  over 
a  boss  on  the  base.     The  arm  E  comes  into  contact  with  the 


SPRING  CHUCK  BLOCK. 
The  accompanying  illustration  shows  a  very  handy  tool  for 
use  in  the  tool-room  for  slotting  screw'  heads,  milling  small 
counterbores,  fluting  taps,  and  numerous  jobs  of  like  nature. 
A  steel  block  A  is  machined  square,  and  with  all  sides  parallel 
to  the  axis  of  the  hole  B.  The  hole  B  is  bored  to  fit  the 
drawnin  spring  chucks  of  the  bench  lathe.  Set-screw  C  en- 
gages with  the  spline  on  the  spring  chuck,  and  keeps  it  in 
position  while  releasing  and  tightening  the  work,  by  the  mem- 
ber E.    Grooves  0  are  milled  in  the  face  of  A  for  cutter  clear- 
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Spring  Chuck  Block. 

ance  when  milling  work  of  small  diameter.  The  rear  end  of 
A  is  counterbored  out  to  receive  the  member  E,  which  is  held 
in  place  by  two  plates  D  which  fit  in  groove  T.  These  plates 
are  held  by  four  set-screws  H.  Piece  E  has  four  lugs  F  allow- 
ing A  to  be  used  in  a  vertical  position.  Hole  iV^  in  £  is  in  line 
with  the  set-screws  H,  and  it  is  a  little  larger  than  the  heads 
of  the  screws  in  plates  D,  thus  making  an  easy  job  of  assem- 
bling the  parts.  As  the  thread  in  E  fits  the  thread  on  the 
spring  chucks,  it  is  obvious  that  when  the  chuck  is  in  place 
it  may  be  opened  or  closed  by  turning  E  to  the  right 
or  left.  All  parts  of  the  chuck  block  are  hardened,  it  is  inex- 
pensive to  make,  and,  with  a  fair  assortment  of  chucks,  makes 
a  nice  combination.  E.  W.  Norton. 

North  Tarrytown.  N.  Y. 


CUTTING  STEEL  ^WITH  A  BAND-SAW. 

There  is  a  shop  on  Clinton  St.,  Chicago,  that  keeps  three 
big  band-saws  constantly  busy  cutting  tool  steel.  They  do  a 
good  business  cutting  steel  for  numerous  shops  in  the  vicinity, 
charging  seventy-five  cents  an  hour.  The  band-saws  cut  very 
rapidly  and  accurately  and  with  little  waste,  only  a  sixteenth 
being  cut  away.  A  band-saw  will  cut  more  than  double  the 
amount  of  steel  that  a  number  of  common  hack-saws  costing 
the  same  money  will  do.  Another  great  advantage  of  a  band- 
saw  is  that  it  cuts  continually,  while  a  hack-saw  only  cuts 
half  the  time.  The  steel  bars  are  fed  up  to  the  band-saw  by 
a  carriage  running  on  slides  and  moved  by  weights  which  are 
varied  to  suit  the  different  thicknesses  of  steel,  otherwise  the 
saw  frame  is  practically  the  same  as  those  used  in  wood 
shops,  but  the  saws  are  made  especially  for  metal. 

Decatur,  111.  ETHA^'  Vi.\i.l. 
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THE  DEVELOPMENT  OP  STEAM   DROP 
HAMMERS. 

Attention  bus  been  ilniwn  to  the  article  mipearlng  on  page 
T:!l)  (engineering  edition),  June  issue  o(  MAciiiMoitY,  lieaded 
"Cliainbersburg  Line  of  Steam  Drop  Hammers."  This  publi- 
cation places  the  Chambersburg  Engineering  Co.  as  pioneers 
in  steam  drop  hammers,  which  is  very  much  in  error. 

Without  raising  the  question  as  to  who  was  the  pioneer, 
but  protesting  against  the  wrong  party  receiving  the  credit, 
I  have  to  make  it  known  that  Mr.  l'\  B.  Miles,  who  later  be- 
came a  member  of  the  firm  of  Bemeiit,  Miles  &  Co.,  designed 
in  1872  what  seems  to  be  the  first  steam  drop  hammer  made 
by  his  company,  and  which  was  sold  to  the  Baldwin  I.,ocomo- 
tive  Works.  Since  that  time  this  class  of  machinery  has 
grown  to  be  a  large  factor  in  the  product  of  Bement,  Miles 
&  Co.,  and  now  the  Niles-Bement-Pond  Company,  of  which  the 
Bement  Company  became  a  part.  It  was  something  like  a 
quarter  of  a  century  after  the  date  mentioned  that  the  Cham- 
bersburg Engineering  Co.  came  into  being,  and  this  fact  is 
sufficient  for  substantiating  my  claim  that  the  above  men- 
tioned company  were  not  the  pioneers,  for  the  very  good 
reason  that  they  did  not  depart  in   the  construction  of  their 


steam  Drop  Hammer  built  by  the  Niles-Bement-Pond  Co. 

hammers  from  the  principles  involved  in  the  older  con- 
cern's designs.  Since  the  first  hammers  were  made  by  Mr. 
Miles,  there  has  been  little  change  in  the  important  points 
of  construction,  such  modifications  as  have  been  made  being 
simply  augmentation,  with  the  vital  or  working  parts  as  he 
conceived  them.  As  a  proof  of  the  good  design  Mr.  Miles  pro- 
duced, I  have  to  point  out  that  most,  if  not  all,  steam  ham- 
mers manufactured  in  this  country  to-day  are  constructed 
on  the  same  lines,  and  the  illustrations  of  them  point  very 
strongly  to  direct  copies  of  what  has  become  known  through- 
out the  trade  as  "Bement  hammers."  Herewith  is  an  illustra- 
tion of  a  steam  drop  hammer  as  offered  to-day  by  the  Bement 
Works  of  the  Niles-Bement-Pond  Company,  and  very  similar 
to  the  one  you  submitted  with  the  Chambersburg  article.  The 
photograph  simply  shows  a  growth  of  the  same  mechanism 
produced  over  thirty  years  ago  by  practically  the  same  com- 
pany, and  with  no  radical  differences  In  principles. 

Phlladeliihla,  Pa.  W.  J.  Haoman, 

General  Manager  Bement-Mlles  Works. 


DEVICE  FOR  STRAIGHTENING  SHAFTS. 

The  engraving  shows  a  handy  press  for  straightening. 
The  shafts  require  no  centering  In  the  ends,  and  can  be 
straightened  as  perfectly  as  it  they  were  straightened  on 
centers.  The  press  frame  A  is  shown  placed  approximately 
at  the  center  of  the  bed  plate  B,  which  latter  can  be  made 
of  any  length.  On  the  bed  plate  are  placed  two  supporting 
V-blocks  C.  The  bracket  D  of  which  there  are  al.so  two  in 
the  complete  device,  carries  hardened  rollers  F  on  which  the 
shaft  is  resting  while  it  is  being  tested  by  the  test  needle  E. 


ilar/unurl/.  A'.  1*. 


Device  for  Straightening^Shafts. 

This  latter  is  secured  to  the  press  frame  at  /  and  adjusted 
by  set-screw  J.  The  bracket  D  Is  dove-tailed  into  bed  plate 
B,  but  is  a  loose  fit  and  is  secured  in  position  by  means  of 
set-screw  H.  The  method  of  operating  this  device  is  obvious 
from  the  engraving.  For  rapid  straightening  it  has  proved 
very  valuable.  The  straightening  screw  is  screwed  down 
from  the  top  to  give  more  or  less  pressure  according  to  how 
much  the  shaft  needs   straightening. 

Testing  Room. 


FLEXIBLE  SHAFTS. 

A  cheap  substitute  for  universal  joints  or  fiexible  shafts  is 
a  helical  spring.  Effective  couplings  between  the  shaft  end 
and  spring  are  shown  in  the  sketches.  The  shaft  is  threaded 
(Fig.  1)  for  a  few  turns  to  a  somewhat  coarser  pitch  than 
that  of  the  spring,  and  to  a  somewhat  larger  diameter  at  the 
bottom  of  the  thread  than  the  internal  diameter  of  the  spring, 
with  a  half-round  groove  which  ends  in  a  drilled  hole.  The 
spring  has  the  end  bent  in  toward  the  center.  This  end 
enters  the  drilled  hole  on  the  shaft  when  the  spring  is 
threaded  over  it.  A  two-part  sleeve  threaded  internally,  the 
threads  having  the  same  pitch  as  those  on  the  shaft.  Is 
screwed  over  the  spring  and  tightly  checked  together.  The 
extreme  end  of  the  shaft  may  be  slightly  tapered  and  the 
outer  end  of  the  sleeve  bell-mouthed  so  that  the  spring  may 
not  be  too  rigidly  confined  at  that  point.  Fig.  2  shows  a 
much  cheaper  arrangement  in  which  the  end  of  the  spring  is 


Fig.  1 


Fig.  3 


Fig.  2 
Methods  of  Coupling  Springs  to  Shafts. 

looped  around  the  end  of  a  set-screw.  Fig.  3  illustrates  a 
method  I  employ  for  a  flexible  shaft  using  two  springs.  The 
outer  spring  was  wound  to  be  a  tight  fit  over  the  end  of  the 
shaft  and  the  sleeve  bored  to  a  pushing  fit  over  the  spring. 
A  taper  pin  fastened  the  sleeve  and  spring  to  the  shaft,  the 
free  end  of  the  spring  being  brought  around  back  of  the 
taper  pin  to  form  a  hook.  The  inner  or  core  spring  is  made 
as  large  as  will  draw  freely  into  the  outer  one,  and  has  its 
ends  formed  Into  loops  which  engage  the  slotted  end  of  the 
shaft.  The  two  springs  are  wound  opposite  hand  so  that  the 
torsion  tends  to  close  in  the  outer  one  and  open  out  the 
inner  one.  Arranged  in  this  manner  the  shaft  Is  very 
effective  and  Is  cheaply  constructed.  Gko.  W.  AitMsntoNa. 
Norwich,  Conn. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contributions  of  kinks,  devices  and  metliods  of  doing  ijrork  are  solicited  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

FIBER  WEDGE  FOR  SECURING  HAMMER  TO  ITS  SHAFT. 
A   wedge   made    of   fiber,    particularly    of   the   hard   quality 
used   for  washers   on   automobiles,   is  an   excellent   substitute 
for  the  wood  or  steel  wedge  that  ordinarily  secures  a  hammer 
head  to  the  handle.  Doxald  A.  Hampsox. 

Middletown,  N.  Y. 


DRAWER  FOR  DRAWINGS. 
A   simple   and   cheap    method   of   making   drawings   lie   flat 
in  drawers  is  show-n  in  the  accompanying  engraving.     It  con- 
sists of  three  blocks  6  fastened  to  the  inside  of  the  front  of 
the  drawer,  a  back  top  c.  and  three  slats  a.  which  are  slipped 
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in  under  c  and  I).  These  slats  keep  the  drawings  from  curl- 
ing up  and  catching  in  the  drawer  case.  By  using  a  drawer 
of  this  description,  the  capacity  is  increased  from  three  to 
four  times.  Joiix  B.  Sperrt. 

Aurora,  111. 


CLAMPING  APPLIANCES  FOR  THE  PLANER. 

The    illustration    shows    a    pair    of    handy    hold-downs    for 

holding  work   in  the  vise  of  a   planer  or  shaper.     A  detailed 

view  of  the  appliance  is  shown  above  clearly  indicating  how  it 

is  made.     The  angle  A  should  be  slightly  more  than  a  right 
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angle,  so  as  to  prevent  the  clamping  piece  from  bearing  on 
its  bottom  surface  when  used.  These  clamping  pieces  are 
especially  handy  for  clamping  thin  pieces.  The  engraving 
plainly  shows  how  they  are  used.  C.   W.   R. 


TOOL-MAKERS'  DRILL  PAD. 
The  engraving  shows  a  simple  device,  made  of  leather,  for 
carrying   drills  back  and   forth   from   the   bench   to   the   drill 
press,    instead    of   using   the    ordinary    drill    block.     It   struck 


me  as  being  a  very  convenient  and  compact  way  of  taking 
care  of  a  set  of  drills.  Most  tool-makers  know  how  handy 
it  is  for  anyone  to  come  along  and  pick  out  a  drill  from  the 
ordinary  drill  block  on  the  bench  and  return  the  drill  in  a 
very  poor  condition.  1  would  make  one  improvement  to  the 
drill  pad,  and  that  would  be  to  rivet  a  small  piece  of  brass 
where  each  drill  is  placed  and  stamp  the  number  of  the  drill 


on;  then  any  drill  could  readily  be  selected.  This  drill  pad 
can  be  rolled  up  and  stuck  in  the  pocket,  which  makes  it 
mighty  convenient  when  one  has  some  heavy  tool  or  jig  to 
carry  to  or  from  the  drill  press.  A.  J.  De  Lille. 

Minneapolis,  Minn. 


REMOVING  INK  FROM  DRAWINGS 
One  of  the  best  tools  for  removing  ink 
from  a  drawing,  before  using  a  rubber 
eraser,  may  be  made  from  a  worn-out 
hack  saw  blade.  The  accompanying  illus- 
tration shows  such  an  instrument.  About 
six  inches  is  broken  off  one  end  of  the 
blade,  the  teeth  are  ground  off,  and  the 
broken  end  is  sharpened  as  shown.  This 
end  should  be  ground  very  thin,  and  on 
one  side  only.  To  prevent  cutting  the 
drawing,  the  edge  is  rounded  slightly  at 
the  extreme  point.  Not  every  hack  saw 
blade,  however,  will  make  a  good  scalpel. 
The  blade  should  be  evenly  tempered 
from  the  teeth  to  the  back,  if  possible, 
and  no  retenipering  will  be  necessary. 
To  use  the  tool,  hold  it  between  the 
thumb  and  first  finger,  so  that  the  edge 
is  almost  parallel  to  the  surface  of  the 
drawing,  but  touches  it  at  the  point  only. 
Detroit,  Mich.  A.  L.  Campbell. 
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THE  USE  OF  THE  ORDINARY  RULE  FOR  DIVIDING. 

The  operation  of  dividing  a  line  into  any  number  of  equal 
spaces  is  a  very  simple  one,  and  one  of  the  first  exercises 
in  geometry,  but  however  familiar  men  might  be  with  its 
execution,  I  have  rarely  seen  anyone  use  the  rule  for  this 
purpose.  When  it  is  required,  for  instance,  to  dVaw  a  certain 
number  of  lines  or  a  certain  number  of  threads  per  inch,  in 
a  given  space,  sometimes  the  length  of  the  single  spaces 
will  be  figured,  or  a  diagonall.v  drawn  line  will  be  spaced  cff 
with  the  dividers  and  the  spaces  transferred  with  the  tri- 
angles. 

The  shortest  way  is  to  use  the  ordinary  or  draftsman's 
scale.  Use  the  graduation,  nearest  suitable  to  the  eye,  place 
the  zero  mark  on  one  end  of  the  space  to  be  divided,  and 
the  number  corresponding  to  the  parts  required  on  the  line 
marking  the  end  of  the  space,  or  its  continuation,  mark  off 
points  at  every  graduation,  and  with  triangle  or  T-square 
draw  parallel  lines  through  these  points.  At  the  left  is 
shown  two  lines,  the  distance  between  which  is  to  be  divided 
into    17   equal    parts.     In    this   case   the    regular   scale   of  an 


crdinaiy  rule  is  used;  after  the  points  are  marked  off,  paral- 
lel lines  are  drawn  through  them.  This  use  of  the  rule  for 
dividing  without  going  to  the  trouble  of  figuring  is  appli- 
cable in  a  great  number  of  cases.  The  distance  center  to 
center  of  two  shafts  is  given,  and  a  transmission  of  spur  gear- 
ing of  the  ratio  3  to  7  between  them  is  wanted.  The  pitch 
circles  can  be  drawn  immediately  without  figuring  their 
diameters  or  number  of  teeth.  Draw  the  distance  between 
centers  to  scale,  hold  the  zero  mark  of  rule  on  a  line  through 
one  center  and  the  graduation  10  (=3  +  7)  to  a  parallel  line 
through  the  other  center;  the  graduation  7  marks  the  line 
tangent  to  the  two  pitch  circles,  as  illustrated  in  the  right- 
hand  view.  Mabtix  Joachimsox. 
New  York  City. 
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FINISHING  PLY-WHEELS,  HOIST  DRUMS  AND 
PISTON  RINGS  ON  THE  LIBBY 
TURRET  LATHE. 
All  illiistnittHl  ilesiTlption  of  llie  Libby  turret  latlu'  appeared 
ui   llie   March   issue  of  Macuinkuy.     In   this  description   some 
of  the  characteristic  features  of  its  desisn  were  pointed  out; 
one  of  the  most  interesting  features  there  called  attention  to 
was  the  unusual  construction  of  the  tool-post  carriage.    This 
carriage  does  not  extend  across  the  bed,  as  in  the  usual  de- 
signs of  this  class  of  machines,  but  it  is  supported  by  a  front 
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Fig.  1.     Piniahlug  a  Fly-wheel  in  the  Llbby  Turret  Lathe.    First 
part  of  First  Operation. 

way  and  by  a  V-guide  at  the  bottom  of  its  aiiron,  bearing  on 
a  corresponding  way  on  the  lower  edge  of  the  bed.  This 
permits  the  tool-post  carriage  to  be  moved  past  the  chuck 
mounted  on  the  spindle  at  the  head-stock  end.  The  turret 
can  thus  be  used  close  up  to  the  chuck,  and  overhanging 
tools,  usually  required  to'  reach  over  the  tool-post  cross  slide, 
can  be  avoided.  Another  advantage  gained  is  also  that,  on 
account  of  its  construction,  practically  the  full  capacity  of 
I  he  machine  can  be  swung  over  the  carriage. 

In  the  present  article  a  number  of  interesting  operations, 
as  performed  on  this  machine  by  the  International  Machine 
Tool  Co.,  of  Indianapolis,  Ind.,  are  described.  The  operations 
which  we  will  here  deal  with  are  the  finishing  of  automo- 
bile fly-wheels,  in  two  settings,  the  finishing  of  hoist  drums, 
and  the  making  of  piston  rings. 

Finishing:  Automobile  Ply-wheels  In  Two  Setting's. 

The  finishing  of  automoliile  fly-wheels  on  the  Libby  turret 
lathe  is  illustrated  in  the  three  line  engravings.  Figs.  1,  2,  and 


]](  rmitting  the  use  of  tool  No.  2  for  roughing  the  outside 
iliaiiieter  of  the  lly-wheel.  The  steady-rest,  which  was  swung 
out  of  the  way  in  Fig.  1,  is  brought  Into  position  for  support- 
ing the  drill  and  boring-bar  used  for  the  hole  in  wheel  in  Fig. 
2.  This  hole  is  being  drilled  and  the  rim  of  the  wheel  rough- 
turned,  simultaneously.  The  cutter  bar  li,  with  cutters  Nos. 
:<  and  t),  is  then  used  to  bore  the  hole  In  the  fly-wheel  pre- 
paratory to  reaming  by  reamer  No.  7. 

WluiU  the  center  hole  is  reamed,  the  roughing  facing  head 
D  is  brought  into  position.  While  the  roughing  head  D  is  in 
operation,  the  tool-post  carriage  is  placed  in  position  so  as  to 
use  tool  No.  3,  as  shown  by  the  dotted  lines  in  Fig.  1,  already 
referred  to.  This  tool  then  rough-turns  the  rim  of  the  fly- 
wheel next  to  the  chuck.  Finally,  the  finishing  facing  head 
E  with  the  tools  No.  9  is  brought  into  position  to  be  applied  to 
the  work,  and  the  tool-post  carriage  at  the  same  time  set  so 
that  the  broad  finishing  tool  No.  4  finishes  the  outside  diam- 
eter of  the  wheel,  as  shown  in  Fig.  2.  The  cutters  Nos.  8  and 
il  in  the  heads  D  and  E  are  adjustable  to  cuts  of  various  sizes 
and  depths,  within  the  range  of  the  holders.  The  pilot  bars 
F  on  the  facing  heads  D  and  E  are  employed  to  steady  the 
heads  while  in  action,  the  pilot  bars  receiving  their  support 
from  the  bushing  G  in  the  chuck. 

One  side  of  the  fly-wheel  is  now  finished.  For  the  second 
operation  the  wheel  is  held  by  the  outside  finished  rim  by  soft 
jaws,  as  shown  in  Fig.  3.  The  gang  tools  No.  10  in  the  tool- 
post  carriage  are  then  used  for  rough-turning  the  web  of  the 
wheel.     After  that,  the  roughing  head  D  and  the  finishing  head 
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Fig.  2,     Finishing  a  Fly-wheel  In  thn  Llbby  Turret  Lathe.    Second 
part  of  the  First  Operation. 

3.  The  fly-wheel  is  chucked  from  the  inside  by  the  hard 
steel  jaws  of  the  chuck,  sufficient  space  being  left  between 
the  chuck  and  the  rim  of  the  fly-wheel  so  that  the  tool  for 
facing  the  back  side  of  the  rim  of  the  wheel  will  have  ample 
clearance,  as  shown  by  the  dotted  lines  in  Fig.  1,  where  tool 
No.  3  is  indicated  as  finishing  the  back  side  of  the  rim. 

Tlie  gang  tools  No.  1  are  now  set  as  shown  in  Fig.  1,  and 
the  tool-post  carriage  is  brought  into  position,  as  shown,  so 
as  to  rough  all  the  faces  at  one  oiieration.  The  tool-post 
carriage   is   next   brought   into   position,   as  shown    in    l''ig.   2. 
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Fig.  3.    Finishing  a  Fly-wheel.    Second  Operation. 

E  are  brought  into  position  consecutively,  the  operations  be- 
ing the  same  as  previously  described  for  the  finishing  of  the 
other  side  of  the  wheel. 

Finishing  20  x  19-inch  Hoist  Drums. 

The  finishing  of  hoist  drums  20  inches  in  diameter  is  ordi- 
narily done  on  a  vertical  boring  mill,  or  on  a  32-inch  engine 
lathe,  or  on  a  turret  lathe,  which  then,  when  provided  with  a 
cross  slide  of  the  ordinary  construction,  requires  a  machine 
of  35  inches  swing.  On  account  of  the  peculiar  construction 
of  the  tool-post  slide  of  the  Libby  turret  lathe,  it  is  possible 
to  finish  drums  of  the  size  mentioned  in  a  21-inch  Libby 
lathe,  at  one  setting,  the  operations  performed  being  the  bor- 
ing and  reaming  of  the  holes  in  the  two  hubs,  the  facing  of 
one  hub,  the  turning  of  the  outside  diameter  of  the  drum, 
and  scoring  the  drum   for  the  rope  as  shown  in  Fig.  4. 

The  drum  is  chucked  from  the  inside  of  the  rim,  the  holes 
in  the  hubs  are  rough-turned  by  the  boring-bar  A  and  finish- 
bored  by  the  boring-bar  B.  The  tools  Nos.  5  and  7  are  for 
boring  the  holes  in  the  hubs,  and  Nos.  6  and  8  are  for  facing. 
After  boring,  the  holes  are  reamed  with  reamer  No.  9  on  bar 
V.  It  should  be  noted  that  bar  C  is  long  enough  so  that  the 
jirojection  reaches  through  the  drum  and  acts  us  a  pilot  bar, 
the  further  end  being  supported  by  the  bushing  /''  in  the  chuck 
this  insuring  true  alignment   of  the  holes  when   reamed. 

The  steady  bar  or  arbor  1)  is  now  brought  in  iiosiliou  into 
the  reamed  holes  in  the  druni.  'I'he  large  dianu'lcr  of  this 
l):ir  fits  closely  the  named  holes  in  the  hubs,  and  Ibc  siiiall 
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part  E  is  of  such  a  size  that  it  will  fit  the  hushing  F  in  the 
chuck.  This  bar  supports  the  drum  while  turning  and  scoring 
it  on  the  outside.  The  advantage  of  being  able  to  bring  the 
turret  close  up  to  the  work,  on  account  of  the  peculiar  con- 
struction of  the  tool-post  slide,  already  referred  to,  is  here 
plainly  in  evidence.  The  supporting  bar  can  be  made  corre- 
spondingly short,  and  will  consequently  be  more  rigid,  the 
turret  being  brought  up  very  close  to  the  end  of  the  drum. 
The  drum  and  brake  band  is  now  rough-turned  with  tool  No. 
1,  and  finished  to  size  with  tool  No.  3.  After  that  the  edges 
en  the  flanges  are  rounded  off  with  tool  No.  4.  Finally,  tool 
No.  2  is  used  for  scoring 
the  drum  to  the  required 
pitch,  which,  in  this  case, 
is  one  inch  lead.  Other 
leads  may,  of  course,  be 
obtained  by  simply 
changing  the  change 
gears.  The  four  last- 
mentioned  tools  are  all 
mounted  in  the  tool-post 
carriage,  as  shown  in 
Fig.  4.  The  position  of 
this  carriage  as  indicated 
by  the  dotted  lines 
should  be  noted,  the 
carriage  in  this  case  be- 
ing opposite  the  chuck  ou 
the  spindle. 

This  particular  drum 
only  requires  the  facing 
of  one  hub.     If  the  other 

hub  is  required  to  be  faced,  this  may  be  done  by  placing 
a  cutter  in  the  bar  after  it  is  inserted  into  the  holes,  pro- 
vided that  sufficient  room  is  left  for  the  cutter  when  the 
drum   is  chucked. 

Making-  18-inch  Piston  Rings. 

In  Fig.  5  is  shown  the  method  and  tools  used  for  making 
18-inch  piston  rings  on  the  Libby  turret  lathe.  The  line  en- 
graving shows  the  piston  ring  casting,  which  has  had  the 
lugs  faced  off,  and  is  bolted  to  a  shifting  face-plate  of  the  ec- 

, STEADY  REST 
-|/0UT  OF  WAY 


ELECTRIC  WELDING  OF  DISSIMILAR  METALS. 
In  the  April,  1908,  issue,  examples  of  electric  welding  were 
illustrated,  and  the  various  electric  welding  processes  were 
briefly  described.  A  valuable  feature  of  the  Thompson  process 
of  electric  welding  is  that  the  dissimilar  metals  can  be  per- 
fectly joined.  This  possibility  permits  combination  of  metals 
best  suited  to  the  conditions  of  use  to  be  made,  as  well  as  very 
substantial  economies  in  the  use  of  high-priced  materials. 
The  accompanying  illustrations  show  specific  examples  of 
electric   welding    of   dissimilar    metals    done    by    the   Electric 


Fig.  4.     Boring  and  reaming  ttie  Holes,  facing  the  Hubs,  and  turning  and  scoring  the  Outside  Cylindrical 
Surface  of  a  Hoisting  Drum,  in  One  Operation. 

Welding  Products  Co.,  Cleveland.  O.,  formerly  the  Cleveland 
Cap  Screw  Co. 

The  poppet  valve  shown  in  Fig.'  3  is  one  of  the  exhaust 
valves  of  a  high-speed  gas  engine.  It  is  made  up  of  a  carbon 
steel  stem,  electrically  welded  to  a  nickel  steel  head.  The 
Iiarts  before  welding  are  shown  in  Fig.  1,  and  the  combina- 
tion immediately  after  welding  in  Fig.  2,  while  the  finished' 
valve  is  illustrated  in  Fig.  3.  By  making  the  head  of  nickel 
steel,  of  an  alloy  suited  to  the  purpose,  the  very  best  metal 
is  put  in  the  head  of  the  valve,  which  is  the  part  subjected  to 
the  hardest  usage.  Nickel  steel  is  peculiarly  suited  to  the 
trying  conditions  surrounding  gas  engine  exhaust  valves,  as 
it   does  not   pit,  warp  nor  corrode,   as  does  common  steel  in 


Fig.  5.    Malcing  Piston  Rings  on  the  Libby  Turret  Lathe. 

centricity  desired  in  the  rings.  This  face-plate,  in  turn,  is 
fastened  to  the  chuck  after  removing  the  jaws.  Tool  No.  1 
in  the  tool-post  carriage  is  used  for  roughing  off  the  outside 
of  the  rings,  and  tool  No.  2  for  finishing.  Then  the  shifting 
face-plate  is  adjusted  so  as  to  provide  for  the  eccentricity  de- 
sired in  the  rings.  Now  'the  roughing  cutter  head  A  is 
brought  into  action  for  roughing  the  side  of  the  ring,  it  being 
followed  by  the  finishing  cutter  head  B.  Each  of  these  cut- 
ter heads  has  four  cutters  and  is  also  provided  with  a  pilot 
bar  long  enough  to  reach  through  the  ring  and  engage  with 
the  bushing  C  in  the  chuck,  thus  providing  for  rigid  guiding. 
The  gang  tool  No.  3,  mounted  in  the  tool-post,  is  now 
brought  into  service.  This  gang  tool  is  provided  with  seven 
cutting-off  tools,  and  so  arranged  that  each  cutter,  commenc- 
ing at  the  right,  is  set  slightly  in  advance  of  the  one  to  the 
left.  The  longest,  or  the  extreme  right-hand  cutter,  is  used 
as  a  gage,  and  will  cut  off  its  ring  first;  then  each  ring  will 
be  cut  off  in  turn,  and  not  all  at  once.  As  the  inside  of  the 
ring  is  bored  true  with  the  spindle  and  the  outside  is  eccentric, 
the  tools  will  cut  through  and  cut  off  the  ring  all  around  at 
the  same  time. 


L 


Figs    1    2    and  3.    A  Poppet  Valve  made  by  electrically  welding  a  Carbon 
'      '  Steel  Stem  to  a  Nickel  Steel  Head. 

such  a  situation.     Moreover,   it  is  much  tougher,  and  is  not 
apt    to   break    because    of    the    hammering    it    receives.     The  j 
stem,   being  made  of  carbon   steel   stands  wear  in   the  guide  | 
better  than  a  nickel  steel  stem;    it  is  stiff er  also  and  can  be] 
hardened   on    the    end.       The   latter   consideration    is    impor- 
tant,   inasmuch    as    high    percentage    nickel    steel    cannot    be  j 
satisfactorily    hardened    to    withstand    the   cam   blow    of    the] 
valve  mechanism.     Another  important  advantage  of  the  combi- 
nation   is   the   saving   of   high-priced    metal    and    the    obvious  | 
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snvliiK  of  lalior  ov(M-  that  rrciiilriMl  for  making  and  maclilnlng 
a  forging. 

The  cap-screw  illustrated  In  Kig.  G  is  made  with  a  brass 
head  and  steel  bod.v.  Figs.  4  and  5  show  the  parts  of  the 
welded    screw    before   finishing.      This    screw    is    50    per    cent 


/IM"'" 


Pigs.  4.  5.  and  6.    A  Cap-screw  made  by  electricaUy  welding  a 
Steel  Body  to  a  Brass  Head. 

Stronger  than  an  all  brass  screw,  and  answers  the  practical 
requirements  equally  well  or  better,  inasmuch  as  the  body 
is  stronger  than  a  brass  body.  This  combination  was  made 
for  use  in  places  where  an  ornamental  finish  was  required, 
and  as  the  head  only  shows,  a  brass  body  was  not  required. 


made  of  electric  welded  cap-screws  and  cap-screws  made  by 
twelve  makers,  from  ordinary  stock.  The  tests  show  that  the 
average  tensile  strength  of  y,  to  1%  inch  electric  welded  cap- 
screws  was  97,f<G2  pounds  per  square  inch,  while  the  average 
of  the  ordinary  stock  screws  was  only  56,570  pounds  per  square 
inch.  The  difference  in  favor  of  the  electric  welded  screws 
was  73  per  cent. 

As  indicated  in  the  foregoing,  the  process  employed  by  the 
company  is  the  Thompson  process,  which  is  believed  to  have 
advantage  over  the  arc,  forge  and  gas  blowpipe  methods.  In 
the  Thompson  process  the  metals  are  heated  for  welding 
by  their  resistance  to  the  electric  current.  The  parts  are 
gripped  in  copper-faced  jaws  of  the  welding  machines,  and  in 
the  case  of  large  parts  are  forced  together  by  hydraulic  pres- 
sure. The  interior  of  the  parts  heats  first,  and  when  the 
surface  has  reached  the  incandescent  point,  the  interior  has 
surely  reached  the  proper  welding  heat.  The  great  heat 
generated  burns  out  all  oxides  and  impurities,  and  the  pres- 
sure exerted  causes  the  joint  to  flow  and  brings  the  parts  into 
intimate  contact;  thus  only  ordinary  care  is  required  on  the 
liart  of  the  operator  to  make  perfect  joints. 


INDIVIDUAL  MACHINE  LIGHTING. 

The  accompanying  engraving  shows  the  grinding  room   of 

the  H.  Mueller  Mfg.  Co.  and  the  form  of  lamp  brackets  used. 

An  ordinary  pipe  flange  is  fastened  to  the  ceiling  or  to  the 

hanger    boards    and    into   this    a    pipe    of   suitable    length    Is 


Grinding  Boom  of  the  H.  Mueller  Mfg.  Co..  equipped  with  a  Simple  Form  of  Adjustable  Lamp  Bracket. 


Other  valuable  combinations  of  dissimilar  metals  could 
be  mentioned,  but  the  foregoing  will  serve  to  illustrate  the  ad- 
vantage of  electric  welding  in  this  line.  The  chief  business 
of  the  company  is  the  manufacture  of  all  sorts  of  steel  bolts 
and  screws,  and  it  has  been  engaged  in  It  for  several  years. 
The  claim  made  for  electric  welded  all-steel  bolts  and  screws 
is  that  they  are  stronger  than  when  made  by  the  ordinary 
methods.  The  reason  is  that  the  die-drawn  surface  of  the 
stock  is  retained  on  the  body,  this  portion  of  the  body  being 
much  stronger  than  the  center  which  is  left  when  th%  bar  is 
turned  down  to  the  body  size  from  the  head  size.  In  the  case 
of  forged  bolls  this  objection,  of  course,  does  not  hold,  but 
It  Is  common  practice  to  use  inferior  grades  of  stock  which 
are   unreliable    in   service.     This   fact   is   indicated   by    tests 


screwed.  A  cast  iron  bracket  Is  slipped  on  the  lower  end  of 
this  and  held  in  place  by  a  set-screw.  The  bracket  arm  can 
be  swung  in  a  horizontal  plane,  and  the  pipe  extension  which 
has  a  circular  end  passing  through  a  hole  in  the  end  of  the 
arm,  can  be  moved  in  any  direction,  horzontally  or  vertically, 
and  is  held  in  place  by  friction  only.  There  is  also  a  wall 
bracket  used,  as  shown  over  the  bench  near  the  windows. 
Both  the  clamshell  and  bell  shades  are  used,  according  to 
the  individual  liking.  For  this  photograph  and  description 
we  are  Indebted  to  Mr.  Ethan  Viall,  Decatur,  111.,  who  says 
that  the  fixtures  are  ahead  of  anything  that  he  has  seen. 

*     *     * 

Most  people  would  know  more  if  they  didn't  take  so  many 
things  tor  granted. — The  Silent  Partner. 


808 


MACHIXEEY. 


July,  1908. 


MACHINE  SHOP  PRACTICE.* 


GRINDING  A  GEAR-CUTTER. 

Experience  has  taught  the  advisability  of  keeping  keen  cut- 
ting edges  on  all  tools,  whether  used  for  working  in  wood  or 
metal;  and  milling  cutters,  in  particular,  when  in  constant  use, 
should  be  sharpened  frequently,  as  a  cutter  with  a  keen  cut- 
ting edge  is  the  one  that  will  produce  the  best  results, 
both  as  to  the  quantity  and  quality  of  the  work.  When  a  cut- 
ter becomes  dull,  it  rapidly  becomes  w'orse,  the  friction  is 
greatly  increased,  and  the  resulting  heat  often  impairs  the 
temper  of  the  tool,  with  the  result  that  the  cutting  edges  are 


ilaehinery,  .V,  K. 

Fig.  1.    Two  Types  of  Emery-wheel  Dressers. 

rounded,  which  means  considerable  grinding  in  sharpening. 
More  power  is.  of  course,  required  for  driving  dull  tools,  and 
the  wear  and  tear  on  the  machine  is  also  increased. 

The  gear-cutter  which  we  are  considering  is  a  cutter  of  the 
formed  type,  which  may  be  re-sharpened  without  changing 
its  profile,  provided  the  sharpening  is  done  properly.  The  first 
Ihing  which  is  essential  in  connection  with  any  grinding  oper- 
ation is  a  true  wheel,  as  an  untrue  wheel  is  not  only  a  source 
of  danger,  but  the  work  done  by  it  poor  in  quality.  The  dia- 
mond, which  is  the  hardest  known  substance,  is  best  adapted 
to  this  work,  owing  to  the  hardness  of  the  abrasive  materials 
used  for  grinding.-  When  the  wheels  are  large  and  coarse,  this 
method  is  somewhat  expensive,  and  tools  known  as  emery 
dressers  are  often  used.  Two  types  of  these  tools  in  common 
use  are  shown  in  Fig.  1.  They  consist  of  shanks,  having 
mounted  on  a  spindle  on  the  end,  hardened  disks,  the  shapes 
of  which  vary  in  diffei-ent  makes.  These  disks  are  brought 
into  contact  with  the  wheel,  and  traversed  across  its  face.  As 
they  revolve  rapidly  small  particles  of  the  abrasive  are  broken 
from  the  wheePs  periphery,  and  it  is  trued.  A  diamond  truing 
tool,  which  is  extensively  used,  especially  on  small  wheels,  is 
shown  in  Fig.  2.  It  consists  of  a  shank  A.  having  a  handle 
on  one  end  and  a  small  diamond  B  set  in  the  other.  This  tool 
is  applied  to  the  wheel  in  various  ways.  Holders,  similar  to 
the  one  shown  on  Shop  Operation  Sheet  No.  67  of  the  Supple- 
ment accompanying  this  issue,  are  often  used,  but  some  oper- 


Pig.  2.    The  Diamond  Trulngr  Tool. 

ators  prefer  to  support  the  tool  on  the  foot-stock  center,  truing 
the  wheel  by  traversing  it  or  the  table  back  and  forth.  A  dia- 
mond of  good  quality  will  stand  much  use  without  showing 
any  great  amount  of  wear,  but  because  of  its  brittleness,  it 
should  be  brought  very  gradually  to  the  face  of  the  wheel  to 
avoid  the  shock  which  would  be  the  result  of  a  sudden  appli- 
cation. 

The  selection  of  a  wheel  suitable  for  grinding  cutters  is  gov- 
erned largely  by  conditions.  Wheels  which  work  satisfactorily 
on  cutters  made  from  carbon  steel,  are  not  so  well  adapted  for 
high  speed  steel,  which  is  ground  with  better  results  with  a 
coarser  and  softer  wheel  than  is  used  for  the  carbon  steel.  A 
wheel  of  medium  flne  grit,  and  medium  or  soft  grade  is  best 
adapted  for  cutter  grinding.  Grit  as  used  here  refers  to  the 
size  of  grains  of  the  abrasive,  while  grade  is  the  degree  of  ten- 
acity with  which  the  bond  holds  the  grit  in  place.  For  this 
particular  operation  a  wheel  having  a  beveled  side,  as  shown 

*  With  Shop  Operation  Sheet  Supplement. 


in  Fig.  3,  is  necessary  in  order  that  it  may  clear  the  work 
when  grinding  the  inner  faces  of  the  teeth.  If  the  working  sur- 
face of  the  wheel  is  glazed,  this  should  be  removed  with  the 
diamond  before  using,  as  otherwise,  the  temper  may  be  drawn 
from  the  teeth  of  the  cutter,  owing  to  the  increased  friction. 
Glazing  can  also  be  removed  by  a  carborundum  crystal,  which 
is  only  inferior  to  the  diamond  in  hardness.  A  glazed  surface 
on  the  wheel  does  not  necessarily  mean  that  it  is  not  adapted 
to  the  work,  as  oil  or  grease  on  the  cutter  is  often  the  causa 
of  this. 

When  the  gsar-cutter  is  being  ground  it  is  mounted  on  a 
fixture,  similar  tp  the  one  shown  on  Shop  Operation  Sheet  No. 
68.  A  stud  on  the  fixture  fits  a  hole  in  the  cutter,  which  is 
kept  from  turning  v.hile  being  ground  by  a  tooth-rest  which 
bears  against  the  backs  of  the  teeth.  The  knee  of  the  grinding 
machine  is  adjusted  vertically  until  the  axis  of  the  wheel  lies 
in  a  plane  midv.ay  between  the  sides  of  the  cutter.  The  table 
is  also  adjusted  until  the  axis  of  the  stud  on  which  the  cutter 
is  mounted  is  in  Ime  with  the  grinding  face  of  the  wheel.  It 
is  very  important  that  gear-cutter  teeth  be  ground  radially,  or 
so  that  the  faces  of  the  teeth  lie  in  a  plane  passing  through  the 
axis  of  the  cutter.  In  Fig.  3  is  shown  the  correct  and  incor- 
rect way  of  grinding  the  teeth.  As  will  be  seen,  the  face  of 
the  tooth  A  is  on  the 

radial      line,      while  i^-      -S 

tooth  B  is  not. 
Teeth  not  ground 
radially,  if  sunk  to 
the  correct  depth  in 
the  feear  blank,  cut  a 
tooth  space  which  ''s 
wide  at  the  top,  and 
the  result  is,  of 
course,  a  gear  hav- 
ing improperly 
shaped  teeth  which 
means  that  it  will 
work  unsatisfactor- 
ily. One  reason  why 
teeth  are  not  ground 
radially  is  because 
they  are  thinnest  at 
the  top,  and  because 
of  this  are  sharpened 
in  less  time  by 
grinding  them  away 
faster  at  this  point, 
while  the  cutter  may 
duce  inaccurate  work,  but  cut  badly,  owing  to  the  negative 
rake.  As  the  wheel  contact  on  a  gear-cutter  is  considerable, 
owing  to  the  width  of  the  teeth,  it  is  inadvisable  to  at- 
tempt to  do  the  work  rapidly  by  taking  heavy  cuts,  as  this 
will  result  in  drawing  the  temper  of  the  cutter.  Light  cuts 
should  be  taken,  and  the  work  traversed   rapidly   across  the 

wheel. 

*     *     * 

In  a  recent  address  to  a  university  student  body  in  a 
Canadian  town.  Rudyard  Kipling  said.  "Take  everything 
seriously  and  earnestly,  except  yourselves."  What  a  wealth 
of  meaning  there  is  in  those  few  words!  Doubtless  there  is 
no  other  fault  more  prominent  in  the  average  college  graduate 
than  an  exaggerated  idea  of  his  own  importance.  He  confi- 
dently expects  to  step  from  his  college  work  to  a  place  all 
prepared  for  him,  and  fittingly  compensated  as  his  great 
ability  deserves!  In  the  language  of  the  street,  he  usually 
has  a  "swelled  head."  The  chief  part  of  the  first  few  years 
of  his  practical  education,  w-hich  we  call  experience,  is  largely 
learning  his  relative  unimportance  to  the  world  at  large.  The 
engineering  student  learns  with  much  disgust  that  many  of 
the  beautiful  theories  so  carefully  and  positively  expounded 
by  his  instructors  apply  only  in  the  remotest  degree  to  his 
actual  work.  He  finds  that  engineering  is  nine-tenths  plain 
hard  work  on  common-sense  matters,  and  that  his  theoretical 
knowledge  may  apply  to  some  extent  to  the  other  one-tenth. 
His  knowledge  of  theory  is  not  nearly  so  important  as  his 
personality  and  general  attitude  to  his  fellow  employes. 


Maclitnery.  .V.  T. 


Fig.  3.     Correct  and  Incorrect  Methods  of 
Grinding  Gear.cutter  Teeth. 

This    is,    however,    bad    practice,    for 
appear    sharp,    it    will    not    only    pro- 
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POTTER  &  JOHNSTON  6-INCH  AUTOMATIC 

CHUCKING  MACHINE. 
Till'  readers  of  Maciiinerv  arc  familiar  with   the  Potter  & 
Johnston  chucking  machine   from  the  very   complete  descrip- 
tion we  have  recently  given  of  it.     (See  article  "The  Setting 
Up  and  Operation  of  the  Potter  &  .Johnston  Automatic  Chuck- 


Fig.  1.    A  Small  Size  and  Ne'w  Design  of  the  Potter  &  Johnston  Automatic  Chucking  Lathe 

ing  Machine,"  in  the  April  and  May,  190S,  Issues,  and  "New 
Machinery  and  Tools"  in  the  April,  1908,  issue.)  The  build- 
ers of  this  machine  have  recently  added  to  their  line  a  smaller 
size  which  they  designate  as  their  6-inch  automatic  chucking 
machine.  This  is  shown  in  the  three  accompanying  engravings. 
While  it  Involves  the  same  principles  in  its  construction  as 
used  in  the  larger  machine,  the  actual  mechanism  employed 
is  diilerent  in  a  number  of  particulars,  and  Is  of 
sufBcient  interest  to  warrant  the  full  illustration 
and  description  herewith  given. 

General  Description  of  Machine. 

The  plan  of  the  machine  is  very  simple,  con- 
sisting, as  it  does  primarily,  of  a  single  bed  cast- 
ing with  an  adjustably  mounted  head-stock  and 
driving  mechanism  on  one  end,  and  turret  slide 
on  the  other,  with,  longitudinal  ways  between 
them  on  which  the  base  for  the  double-acting 
cross-slide  is  adjustably  mounted.  The  cross-slide 
and  turret-slide  are  operated  by  cylindrical  cams, 
driven  from  a  feed  shaft  at  the  rear  of  the  ma- 
chine, which  also  operates  the  governing  disk 
seen  in  the  opening  in  the  center  of  the  bed.  This 
disk  carries  dogs  and  pins  which  control  the  rapid 
and  slow  movements  of  the  feed  shaft,  and  the 
spindle  speed  changes,  of  which  there  are  three, 
controlled  automatically.  The  slow  or  feeding 
movement  of  the  feed  shaft  is  operated  from  the 
spindle  movement,  and  is  proportional  to  it.  The 
rapid  movement  is  operated  from  the  constant 
speed  driving  pulley,  and  always  runs  at  the  high- 
est practicable  speed.  A  large  supply  of  gears,  both  for  speeds 
and  feeds,  is  provided,  covering  all  ranges  of  work  within 
the  capacity  of  the  machine. 

A  front  view  of  the  machine  is  shown  in  Pig.  1.  A  notable 
characteristic,  which  will  at  once  be  seen,  is  the  completeness 
with  which  the  mechanism  is  enclosed' in  the  single  rectangu- 
lar box-shaped  casting.  Another  feature  which  catches  the  eye 
is  the  provision  made  for  the  longitudinal  adjustment  of  the 
head-Btock  to  suit  work  of  different  lengths.  This  has  been 
done  in  preference  to  making  this  adjustment  between  the 
cam  roll  and  the  turret  slide,  as  it  is  thereby  possible  to  make 
the  parts  with  less  over-hang,  and  so  give  the  machine  greater 
rigidity  and  greater  cutting  power. 


Spindle  Driving-  MechanlBin. 
The  iiiachiiu'  is  driven  from  a  constant  speed  pulley  at  the 
base  of  the  iiiacliiiie,  seen  at  A  in  Fig.  3.  This  pulley  Is  keyed 
to  shaft  11,  which  runs  through  the  head-stock  end  of  the  base, 
and  carries  a  set  of  three  gears,  C,  D,  and  E,  of  varying  diam- 
eters, meshing  with  corresponding  gears  I<\  G,  and  //,  running 
loosely  on  short  shaft  J  above  it.  The  largest  of 
these  gears,  F,  is  connected  with  shaft  /  by  a  roller 
ratchet  mechanism,  so  that  the  drive  is  normally 
through  this  pair  of  gears,  C  and  F.  The  other  two 
sets  are  provided  with  clutches,  either  one  of  which 
can  be  thrown  into  operation,  as  will  be  described 
later.  When  either  of  them  is  engaged,  shaft  J, 
thus  driven  at  a  faster  rate  than  that  given  by  Its 
normal  connection  through  gear  F,  runs  away  from 
that  gear,  being  permitted  this  liberty  by  the  roller 
ratchet  drive.  It  will  thus  be  seen  that  three 
changes  of  speed  are  provided  for  shaft  J  by  the 
operation  of  two  positive  clutches. 

Shaft  J  is  connected  by  change  gearing  K  and  L 
with  a  shaft  M  above  it,  which  extends  out  through 
the  back  end  of  the  bed,  where  it  carries  gear  N, 
which   drives  a  mating  gear  0,  keyed  to  a  shaft 
running  lengthwise  of  the  head-stock,  between  the 
ways  on  which  the  latter  is  adjusted.     This  shaft 
carries  a  pinion  which  engages  the  driving  gear  of 
the  spindle.     The  shaft  is  splined  a  sufllcient  length 
to  give  a  full  drive  on  the  pinion  at  any  adjustment 
of  the  head.    The  change  gears  K  and  L  furnished  for  connect- 
ing shafts  J  and  M  in  the  base,  provide  for  six  rates  of  speed, 
which,  with  the  three  clutch  changes  available,  gives  eighteen 
changes  in  all. 

Handle  P  on  the  head-stock  controls  a  double-acting  clutch 
which  engages  the  spindle  with  either  the  driving  gear  on 
one  side,  or  with  a  stationary   brake  member  on  the  other. 


Pig.  2.    Rear  View  showing  the  Peed  Shaft  and  its  Connections  with  the  Governing 
Disk  and  Cross-  and  Turret-slide  Cams. 

This  is  a  great  convenience  and  a  time  saver  as  well,  since 
it  enables  the  operator  to  stop  the  spindle  instantly  for  the 
purpose  of  removing  and  Inserting  work.  Hand-wheel  Q  at 
the  rear  bearing  of  the  spindle  operates  a  rugged  back  facing 
attachment,  consisting  of  a  stiff  stationary  bar  supported 
from  the  back  end  and  extending  the  length  of  the  spindle 
with  a  facing  tool  on  the  front,  by  means  of  which  the  inner 
hub  of  work  held  in  the  chuck  may  be  conveniently  finished. 
Drivinsr  Connections  of  the  Cam  and  Governlngr  Mechanisms. 
The  feeding  movement  for  driving  the  cross-slide  and  turret- 
slide  cams  Is  driven  from  pulley  R  at  the  rear  end  of  the 
driving  pinion  shaft,  so  that  it  always  revolves  proporlionally 
wilh    the  spindle,   thus   making  all   feeds  proportional    to  the 
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spindle  speed.  The  conditions  are  tlius  the  same  as  in  the 
lathe,  where  the  number  of  revolutions  per  inch  of  feed  is 
constant,  whatever  the  rate  may  be  at  which  the  spindle 
revolves.  Pulley  R  is  belted  to  pulley  S,  which  runs  loosely 
on  shaft  B.  Change  gearing  connects  this  pulley  S  with  the 
feed  shaft  seen  In  Fig.  2,  running  along  the  back  of  the  bed 
near  the  base.  This  feed  shaft  has  also  geared  connections 
with  constant  speed  driving  shaft  B,  which  connections  are 
controlled  by  the  vertical  lever  T.  see  Fig.  3.  By  means  of 
this  lever,  the  motion  of  the  feed  shaft  may  be  arrested  en- 
tirely, it  may  be  given  the  constant  speed  rapid  movement 
from  shaft  B  required  for  the  Idle  motions  of  the  machine,  or 
it  may  be  connected  with  the  spindle  for  the  cutting  move- 
ment through  pulley  S  and  the  gearing  just  described.  These 
changes  may  also  be  made  automatically,  as  will  be  described 
later.  The  considerable  reduction  required  for  the  feeding 
motion  between  the  loose  pulley  S  and  the  feed  shaft  at  the 


Fig.  3.    Dooi  in  Base  removed  to  show  Spindle  Driving  Mechanism. 

rear,  is  effected  by  a  differential  gear  train  encircling  the 
latter  shaft,  and  enclosed  within  the  casing  shown  at  the 
right-hand  end  of  the  bed  in  Fig.  2.  The  casing  shown  just 
at  the  left  of  this  and  on  the  same  shaft,  encloses  the  gear- 
ing and  mechanism  by  means  of  which  connection  Is  made 
with  the  rapid  movement  derived  from  the  constant  speed 
shaft  B. 

The  Speed  and  Feed  Governing-  Connection. 

The  feed  shaft  at  the  back  of  the  machine,  as  may  be  seen 
in  Fig.  2,  drives  three  separate  mechanisms.  The  first  con- 
nection, through  the  spiral  gearing  shown  and  a  set  of  worm 
gearing,  is  with  the  short  shaft  on  which  is  mounted  the  gov- 
erning disk,  seen  also  in  Fig.  1  and  at  U  in  Fig.  3.  To  the 
periphery  of  the  disk  are  attached  dogs  which  engage  a  pin 
on  the  end  of  lever  T  at  the  front  of  the  machine.  This  lever 
is  mounted  on  a  rock  shaft  which  extends  through  the  ma- 
chine and  is  connected  in  the  rear  with  levers  and  a  link  to 
the  mechanism  for  operating  the  speed  change  clutches  in 
the  base  of  the  machine  for  gears  O  and  H,  as  previously 
described.  To  the  left  side  of  the  governing  disk,  in  the  posi- 
tion shown  in  Fig.  3,  are  attached  dogs  carrying  pins  which 
operate  a  ratchet  mechanism,  revolving  a  cam  shaft,  by  means 
of  which  the  feed  shaft  is  connected  with  either  the  constant 
speed  rapid  movement,  or  the  slow  speed  feeding  movement 
operating  from  the  spindle,  as  desired.     The  worm  shaft  by 


which  this  governing  disk  is  driven  is  extended  out  to  the 
front  of  the  machine,  where  It  is  geared  to  a  short  stud  W 
with  a  squared  end,  by  means  of  which  the  movements  may 
be  manually  operated  when  setting  up  the  machine. 

The  Cross-  and  Turret-slide  Cams  and  Connections. 

The  second  member  driven  from  the  feed  shaft  in  the  rear 
is  the  cross-slide  cam.  This  is  of  the  cylindrical  type,  mounted 
on  a  shaft  extending  through  the  bed  from  back  to  front,  and 
driven  by  worm  gearing  from  the  feed  shaft.  The  circular 
cover  plate  for  the  chamber  holding  the  cam  may  be  plainly 
seen  at  the  front  of  the  machine,  below  and  just  to  the  right 
of  the  cross-slide  in  Fig.  1.  This  cover  plate  is  removed  for 
giving  access  to  the  cam  drum  when  changing  the  cross-slide 
cams  for  setting  up  new  work.  The  guiding  surfaces  of  the 
cam  operate  a  roll,  fixed  to  the  under  side  of  a  square  bar, 
which  extends  through  the  machine,  with  bearings  at  the 
front  and  rear.  This  bar  has  rack  teeth  cut  on  its  upper  side 
at  the  rear,  meshing  with  a  pinion  on  a  stout  rock  shaft, 
which  in  turn  is  keyed  to  a  sliding  pinion  held  in  the  cross- 
slide  base.  This  latter  pinion  engages  the  teeth  of  a  rack 
fast  to  the  cross-slide.  It  will  thus  be  seen  that  the  move- 
ment derived  from  the  cross-slide  cam  is  transmitted  through 
the  square  bar  to  the  rock  shaft,  and  thence  to  the  cross- 
slide — a  very  direct  and  powerful  connection,  which  still  per- 
mits freedom  of  adjustment  for  the  cross  slide  base  on  the 
bed,  to  suit  the  work  being  operated  on.  The  cross-slide  car- 
ries two  tool-post  blocks. 

A  third  function  of  the  feed  shaft  is  the  driving  of  the  tur- 
ret slide  cam.  This  cam  (which  may  be  seen  through  the 
opening  in  the  rear  of  the  bed  in  Fig.  2),  like  that  for  the 
cross  slide  movement,  is  of  the  cylindrical  type  and  is  en- 
closed in  a  cylindrical  chamber.  It  is  of  cast  iron,  with  an 
inserted  steel  working  face  for  that  part  of  the  surface  where 
most  of  the  wear  comes,  during  the  feeding  of  the  tools.  It 
will  be  seen  that  this  cam  is  connected  with  the  feed  shaft 
by  spur  gearing,  instead  of  by  worm  gearing  as  in  the  case 
of  the  cross-slide  movement.  The  turret  cam  with  the  four- 
sided  turret  used  makes  four  revolutions  to  one  of  the  cross- 
slide  cam,  or  for  each  piece  of  work  completed.  To  avoid  the 
necessity  of  a  complicated  automatic  turret  clamping  mech- 
anism, a  supporting  arm  is  provided  for  the  turret  stem, 
which  stiffens  it  so  as  to  adapt  it  for  even  the  heaviest  form- 
ing cuts. 

It  will  be  seen  that  ruggedness  is  a  prime  characteristic  of 
this  machine.  The  bed  is  one  solid  piece  of  double  box  sec- 
tion, while  the  turret  slide  and  head-stock  are  both  low  and 
very  firmly  gibbed  to  the  stiff  bed.  The  machine  is  built  by 
Potter  &  Johnston,  P'awtucket,  R.  I.,  and,  as  a  large  proportion 
of  the  work  for  which  their  older  machines  are  adapted  is  in 
the  vicinity  of  6  inches  in  diameter  or  smaller,  this  machine 
should  find  a  large  field  awaiting  it. 


GOULD  &  EBERHARDT  STOCKING  CUTTER. 

During  the  past  decade  the  development  of  gear-cutting 
machinery  has  been  rapid,  and  the  improvements  in  this  class 
of  machine  tools  has  perhaps  been  more  radical  than  in  al- 
most any  other  class  of  machines.  While  the  development  of 
the  gear-cutting  machines  themselves  is  of  supreme  impor- 
tance, one  must  not  lose  sight  of  the  fact  that  the  actual 
methods  of  producing  the  gear  tooth,  by  means  of  a  rotary 
cutter,  have  also  presented  a  field  for  improvement.  To  ob- 
tain good  results,  if  accurate  and  noiseless  running  gearing  is 
the  object  sought,  it  is  required  that  a  gear  tooth  should  first 
be  roughed  out  with  a  roughing  out  or  stocking  cutter,  before 
the  tooth  is  finally  finished  with  an  ordinary  gear  tooth  cutter 
of  the  regular  type. 

Some  five  or  six  years  ago,  the  firm  of  Gould  &  Eberhardt. 
of  Newark,  N.  J.,  brought  out  what  they  term  their  "stepped 
style"  of  stocking  cutter,  for  roughing  out  the  teeth  of  coarse 
pitch  gearing,  previous  to  the  finishing  operation  with  a  stand- 
ard gear  tooth  cutter.  The  advantages  claimed  for  these  cut- 
ters over  the  ordinary  square  saw  or  slotting  cutter,  which 
had  previously  been  used  most  generally,  was  that  by  having 
steps  provided  in  the  cutter,  the  chips  were  broken  up,  and 
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Supplement  to  MACH^ 

Tables  for  the  Article  in  this  numtx^i 


IX.-TABLE  OP  IDEAL  MOMENTS. 


^//  i'a/i/es  mat/  ire  reac/  /'r?  /jcnc^rec/s  or  f/iousaocfs  of  //7cf>  /?Oi//?cf5. 

Torsional  Moments  /n  /nch  Pot//jc/s  =  AJ . 
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/SO 

T 
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3354 
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2S00 

B 
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8SS.9 

963.9 

7062 

5773 

5846_ 

593/ 

6025 

6/29 

zoo 

« 
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fl 

SOS.O 

SI9.3 

S4/.S 

S/O.Z 

SoJiff 

640.5     72/. 7 
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4386 
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fi 

004. z  6ie.z 

635.4 

660.6 

690.S 

724.3 

800.0 

883./ 

970.3 

/062 

1/54 

7249 

7344 

7537 

/732 

M£m. 

8386 

3SO 

^ 

3S3.& 

3S4.0 

sso.a 

403./ 

^430.1 

46/.0 

S3/.5 

0/0.3 

694.0 

782.6 

873.2 

96S.7 

7059 

72SO 

7443 

/63S 

4847 

4.S00 

703.6 

7/4.0 

730.8 

7S3./ 

780./ 

611.0 

88/.S 

960.3 

/045 

//33 

/223 

73/6 

/409 

/eoo 

/793 

/9aa 

9347 

40O 

r 

403./ 

4/2.3 

427.2 

447.2 

47/. 7 

SOO.O 

S6S.7 

640.3 

72/./ 

806.2 

894.4 

984.9 

1077 

7265 

/4S6 

/049 

/S44 

400 

p 

803./ 

6/2.3 

627.2 

647.2 

87/. 7 

900.0 

965.7 

/040 

/72/ 

/20s 

/Z94 

7J8S 

7477 

/60:^ 

/8SS 

Z049 

2244 

4S0 

T 

45z.a 

46 /.O 

474.3 

492.4 

S/4.8 

540.8 

602./ 

072.7 

75O.0 

832.2 

977.9 

/006 

7097 

/2S2 

74/7 

/062 

/ess 

450 

1 

fl 

90Z.8 

9//.0 

924.3 

942.4 

9648 

990.8 

/OS2 

//23 

/200 

/282 

/363 

7456 

7547 

/732 

792/ 

27/2 

Z30S 

SOO 

T 

S22.0 

S38.5 

559.0 

S83.I 

640.3 

707.I 

78 /.O 

860.2 

943.4 

703O     77/8 

/300 

7487 

/676 

7368 

SOO 

P 

/022 

/039 

/059 

/083 

//40 

7207 

/Z3/ 

7360 

7443 

7530     76/6 

/SCO 

7937 

2/ 76 

2368 

600 

T 

6I8.S 

632.S 

650.0 

670.8 

72/./ 

78/.0 

848.5 

922/) 

/OOO 

7082     7/66 

/J42 

7523 

/70/3 

7397 

60O 

fi 

/2/9 

/23i 

/ZSO 

/27/ 

732/ 

/38/ 

7449 

7522 

/eoo 

7632 

7/661 

/94Z 

2/23 

2309 

2497 

700 

T 

728.0 

743.3 

7610 

800.2 

860.2 

922. 0 

990.0 

/O03 

J/40 
~/840~ 

722/  \ 

/339 
2089 

7S0S 
■?9l!i5 

7740 
2446 

793/ 

70O 

800 

&- 

1 

624.6 

8S4.4 

'  ."^4.4 

943.3 

700O 

7063 

//3/ 

/204    /28/ 

/44Z 

/6/Z 

7709 

/970 

eoo 

n 

/6ZS 

I63S 

/654 

1094 

/743 

7300 

7863 

/93/ 

2004    20B/ 

2242 

■24/2 

2589 

2770 

900 

r 

3J4.I 

948.7 

984.9 

/030 

/082 

7740 

7204 

/273     734S 

7SOO 

/e64 

7836 

20.'2 

900 

a 

Ml  '  Torsional  /■foment 
Afj  -  Bending  Momsnt 

/a34 

/849 

/sas 

7930 

/982 

2040 

2/04 

2/73 

224S 

2400 

2564 

2736 

29/2 

moo  1-^— 

103/ 

/044 

/077 

i//a 

7766 

722/ 

/2S/ 

/345 

/4/4 

/562 

/720 

/387 

20S9 

/OOO 

202/ 

2044 

2077 

21/8 

2/60 

222/ 

228/ 

234S 

24/4 

2562 

2720 

2887 

3059 

IIOO 
I200 

T 

//40 

//70 

/2C8 

/253 

/304 

/360 

/42/ 

/487 

/e28 

/780 

7342 

2//0 

//oo 

3 

w 

7"  =  Ideal  Torsional  Moment 

2240 

2270 

2308 

2353 

2404 

2460 

2521 

2587 

2728 

2880 

3042 

3270 

1237 

7265 

/300 

/342 

/389 

/442 

/SOO 

/S62 

/697 

1844 

2000 

2/63 

/200 

-r-  / 

2437 

2465 

2500 

2542 

2589 

2642 

2700 

2762 

2897 

3044 

3200 

3363 

1400 

.^2    .     ..Z          J 

.  I...Z  ^   .^2 

/450 

'2856:, 

/437 

nBsr 

/S23 
-^23 

/S6S 

/6/2 

/664 

7720 

/844 

/980 

2/26 

2280 

/400 

-p- 

Tticse  ideal  moments  being  tor  use 
K'itti  the  Polar  Section  ttodulas. 

^^5f 

30/Z 

'3064 

3/20 

3244 

3380 

3526 

3680 

isoo 

T 

/649 

7676 

/709 

7746 

/789 

/83e 

7887 

2000 

2/26 

2263 

2608 
4203 

/600 

P 

3249 

3270 

3309 

3346 

3389 

3436 

3437 

3600 

3726 

3863 

moo 

/86a 

/e97 

/93/ 

/970 

20/2 

2059 

2/63 

2280 

2408 

2S46 

/SOO 

P 

3668 

3697 

373/ 

3770 

38/2 

3859 

3963 

4080 

4208 

4340 

the  falues  af-r/ghf  of  heayi/  ziff-zag  //ne  across  upper  ngnr-nana  corner  are  ror  rne  oenaingr  friomenrs              \ 

2,000  to  4^00,  inclusiire,  in  rlejnf-hand  co/c/mn.                                                                                                                         \ 

Contributed  by  Jobn  S.  Myers. 


X.-TABLB  OF  IDEAL  MOMENTS. 


- 

Torsional  t^oments   in  /ncti  Poc/ncts  =  AJf  ■ 

2000 

Z200 

Z400 

28O0 

ssoo 

3600 

4000 

4400 

4SOO 

S200 

S600 

6000 

7000 

8000 

3000 

/OOOO 

i/aoo 

/2000 

f 

1 

i 

! 

1 

000 

T 

2088 

2230 

2474 

2864 

3256 

3650 

4045 

444/ 

4837 

5235 

.5032 

603O 

7026 

60P3 

9020 

/00/8 

//076 

/PO/J^ 

B 

2688 

2380 

3074 

3464 

3856 

4250 

4645 

504/ 

5437 

5835 

6232 

0630 

7C-26 

8623 
803/ 

9620 
9027 

/O0/3 
r/0O25 

776/0 
77022 

72S/S 
,72020 

700 

/ 

2113 

2301 

2500 

2886 

3276 

3667 

406/ 

4455 

485/ 

5247 

SC-44 

604/ 

7ors- 

B 

2819 

300/ 

3200 

3580 

3976 

4367 

470/ 

5/55 

555/ 

S947 

6344 

674/ 

77.-5 

873/ 

9727 

7072S 

//722 

72720 

600 

T 

2154 

234/ 

2550 

29/2 

3293 

3688 

4076 

4472 

4866 

526/ 

56Sr 

0053 

7O40 

804O 

9035 

70032 

//029 

72027 

B 

2954 

3/4/ 

3330 

37/2 

4093 

4438 

4876 

5272 

5666 

606/ 

6457 

6853^ 

7346 

8340 

9835 

/0832 

/7329 

72327 

900 

T 

2/93 

2377 

2563 

294/ 

3324 

37/1 

4/00 

449/ 

4884 

5277 

5672 

eo67 

7058 

8057 

9045 

/0040 

77037  \  72034 

B 

3093 

3277 

3463 

.7841 

4224 

461/ 

5000 

539/ 

5784 

6/77 

6572 

6967 

7958 

895/ 

994S 

/0940 

7/937  ,/2934 

/OOO 

r 

2236 

2419 

2600 

2973 

3353 

3736 

4/23 

45/2 

491/3 

S29S 

S639 

eo83 

70  77- 

BO'62 

9055 

70050 

7/P4S  !  /204Z 

B 

3230 

34/9 

3000 

3973 

4353 

4736 

5/23 

5S/2 

S903 

6295 

6639 

7033 

807/ 

9062 

/0055 

7/OSO 

7S04S 

/304Z 

//OO 

T 

2283 

2460 

2640 

3003 

3384 

3764 

4/49 

4535 

4924 

53/S 

5707 

670O 

7086 

807S 

90S7 

7OO0O 

//OSS 

/2050 

8 

3383 

3500 

3740 

4108 

4484 

4864 

5249 

5635 

6024 

54/S 

03O7 

7/00 

8/86 

9/75 

/0/67 

///60 

727SS 

/3750 

/BOO 

r 

2332 

2506 

2683 

3046 

34/3 

3795 

4/76 

456/ 

4948 

5337 

5764 

0//9 

7/02 

309O 

908O 

/0072 

//065 

72000 

B 

3532 

3706 

3883 

4246 

4618 

4995 

5376 

576/ 

6/48 

6537 

6964 

73/9 

830Z 

9290 

.'0230 

77Z72 

/2265 

73260 

/400 

7 
8 

2441 

2608 

2778 

3/31 

3493 

3363 

4238 

46/7 

SOOO 

5335 

5772 

0/6/ 

7/39 

8/22 

9/08 

/0097 

//OS9 

7203/ 

3841 

4008. 

4/78 

453/ 

4893 

5263 

5038 

eo/7 

6400 

6785 

7/7? 

756/ 

8539 

9522 

/0580 

77497 

.'2439 

7^43/ 

leoo 

T 

2561 

2720 

2884 

3225 

3573 

3940 

4308 

4682 

5060 

544/ 

5324 

62/0 

7/6/ 

8/S8 

9.'4l 

70/ 27 

////b 

/2/Ot- 

B 

4161 

4320 

4484 

4325 

5/78 

5540 

S908 

6282 

6660 

704/ 

7424 

73/0 

873/ 

9758 

/074/ 

7/727 

/2776 

73706 

leoo 

T 

269/ 

2843 

3000 

3329 

3672 

402S 

4386 

4754 

5/Z6 

5503 

5382 

6264 

7223 

8200 

9/73 

/0/6/ 

///46 

/2/34 

B 

4491 

4^03 

4800 

5/29 

5472 

S82S 

6/36 

6554 

6926 

7303 

7682 

3064 

9028 

/OOOO 

/0978 

//96/ 

/2946 

73934 

TOOO 

T 

2828  , 

2973 

3/24 

3441 

3774 

47/9 

4472 

4837 

5200 

557/ 

5946 

6325 

7/4/ 

8246 

9220 

/C/98 

///30 

/2/e6 

p 

4328 

4973 

5124 

5441 

5774 

6/19 

6472 

6837 

7ZOO 

757/ 

7946 

8325 

9/4/ 

/0246 

//220 

/2/98 

/3/30 

/4/0d 

2200 

7 

2973 

3111 

3256 

3561 

3883 

42/9 

4565 

49/9 

5230 

5646 

60/9 

039/ 

7338 

3297 

9265 

/0239 

//2/8 

722O0 

e; 

5/73 

531/ 

5456 

576/ 

6083 

64/9 

6765 

7//9 

7480 

7846 

32/9 

859/ 

9533 

10497 

//46S 

72439 

/54/3 

74400 

2400 

7 

3124 

3256 

3394 

3683 

4000 

4327 

4665 

SO/2 

5367 

ST27 

6093 

6462 

740O 

8352 

93/S 

/0234 

/7259 

72238 

8 

5524 

5656 

.r7.94 

6088 

6400 

6727 

7065 

74/2 

7767 

8/27 

8493 

8862 

9300 

/07S2 

//t/S 

/2634 

73659 

74638 

2600 

T 

3280 

3406 

3538 

382/ 

4/23 

444/ 

477/ 

S/// 

S459 

58/4 

6/74 

6532 

7467- 

84/2 

9308 

/0335 

7/303 

72273 

8 

5880 

6006 

6/38 

642/ 

6723 

704/ 

7371 

77// 

8059 

84/4 

8774 

9/32 

/0067 

//0/2 

//9g8 

/2933 

73903 

74378 

2800 

T 

3441 

350/ 

3688 

3960 

4252 

456/ 

4383 

52/6 

5557 

5906 

626/ 

662/ 

7533 

64/6 

94Z6 

/038S 

77357 

72322 

8 

624/ 

6351 

6463 

6760 

7052 

736/ 

7683 

30/6 

8357 

8706 

900/ 

942/ 

70353 

//276 

7Z226 

73/8S 

74/S/ 

7S722 

3000 

T 

3601 

3720 

3342 

4/04 

4386 

4368 

SOOO 

5325 

5660 

6003 

6353 

6708 

76/6 

8544 

9437 

/0440 

//402 

72364 

0 

0001 

6720 

6842 

7104 

73S6 

7868 

8000 

8325 

8600 

9003 

9353 

9708 

/Q6/e 

//544 

/2487 

/3440 

/4402 

/5ii}4 

3500 

7 

4^3/ 

4134 

42.44 

44S2 

4749 

502/ 

53/S 

5622 

594/ 

6208 

&604 

6946 

7826 

8732 

9657 

/O0O9 

//543 

/zno 

R 

753/ 

7634 

7744 

7982 

8242 

852/ 

38/5 

9/22 

944/ 

9768 

/0/04 

/O440 

7/326 

72232 

/3/S7 

/4/09 

/S043 

/3000 
'7'2-S49 
76649 

4000 

r 

4472. 

4565 

4665 

48  A-: 

5/23 

5381 

50S7 

S94S 

6246 

656/ 

6382 

72// 

8002 

8944 

9349 

/0770 

//70S 

8 

£472 

8565 

S66S 

8833 

S3oe 

9/23 

938/ 

9657 

9946 

70248 

/056/ 

/0882 

//2// 

72062 

72944 

/384g 

/4770 

/570S 

4500 

T 

4qz^ 

5009 

s/oo 

5522 

5703 

602/ 

6294 

6580 

0377 

7/34 

7500 

8322- 

9/79 

/0062 

/0966 

/788S 

.•26/e 

P 

9424 

9509 

9600 

980O 

/0022 

/0263 

/0S2/ 

/0794 

//080 

//377 

//@84- 

72O00 

/2822 

/3679 

/4S62 

7S46» 

/638.:} 

/73/e 

SOOO 

T 

5335 

5463 

SS46 

573/ 

5936 

6/6/ 

6403 

6660 

693/ 

72/4 

7507 

78/0 

8002 

9434 

/0296 

///80 

/2083 

/3000 

P 

10385 

/0463 

/oyjT 

/093e 

j//&r- 

//403 

//660 

//9:i/ 

722/4 

72507 

/2a/o 

/3602 

74434 

7S29S 

/078O 

/7085 

/8000 

S5GO 

T 

5852 

5924 

600/ 

6172 

6363 

6S73 

680/ 

7043 

7300 

7S69 

7849 

8/39 

8902 

9708 

/0543 

7/4/3 

72298 

73200 

P 

/I3S2 

//424 

t/so/ 

//S7Z 

//8&3 

/2073 

/230/ 

/2S43 

/Z800 

/3O09 

/3349 

/3639 

/4402 

/SZ08 

/0O48 

70973 

77798 

767770 

6000 

T 

6325 

639/ 

646? 

6621 

-0800 

6.987 

72// 

7440 

7084^ 

7940 

8207 

8465 

9220 

/OOOO 

/08/7 

7/662 

72530 

734/6 

P 

I232S 

/239/ 

/2462 

/2ei2/ 

/2800 

/2987 

/32// 

73440 

/36a4 

/3940 

/4207 

/5220 

/0OOO 

768/7 

77062 

78S30 

/94/6 

- 

Contributed  by  John  S.  Myers. 


July,  1908, 


^^UD  Stresses." 


XI.-DIAMBTERS  OP  SHAFTS   FOR  COMBINED  TORSION  AND  BENDING  STRESBHS. 


— 

F/iiffr  Stress 

Fiber  Stress 

per  sqiXtrt  /ncri 

Torsional  Moments  in  Thousands  of  Inch  Pouncfs. 

in  Poi/nc/s 
per  square  Inch 

7500 

0 

3.7S 

7.5 

11.25 

15 

18.75 

22.5 

30 

37.5 

45 

52.5 

60 

67.5 

75 

90 

105 

120 

135 

7SOO 

lOOOO 

0 

S 

10 

IS 

20 

25 

30 

40 

SO 

SO 

70 

80 

90 

100 

120 

I40 

100 

180 

10000 

I2S00 

0 

AZs 

12.5 

18.75 

25 

3I.Z5 

375 

SO 

eiz.s 

75 

87.5 

100 

112.5 

125 

ISO 

175 

zoo 

225 

12500 

1 

! 

1 
1 

> 

13 

0 

0 

o 

0 

''s 

4 

4 

^i 

^^2 

2i 

2% 

2% 

3h 

3fe 

3h 

•^32 

3(> 

3r0 

4k 

4k 

¥ 

0 

0 

0 

1 

3.7S 

s 

6.25 

zA 

Ifl^ 

2i? 

^k 

2.4 

^^ 

H 

2% 

^3? 

3i 

3J2 

^'^ 

3¥, 

4^ 

0 

070 

^/i 

4 

<?i 

2S0 

200 

ISO 

S.62S 

7.S 

9.:S7£ 

^M 

24 

^f 

^? 

2^ 

4 

^M 

4, 

3k 

3rz 

3i 

ok 

4 

0k 

0k 

0%, 

^4 

275 

220 

165 

7.S 

10 

IZ.S 

^k 

^k 

4 

4 

?l 

^% 

2^4 

^# 

3f, 

3ffi 

3h 

3ii 

0fe 

e% 

0'^ 

0k 

0Tfi 

0k 

300 

240 

180 

9.37S 

IZ.S 

IS.63 

^ 

2^a 

^h 

^}^ 

^fz 

2I 

^¥2 

^h 

3| 

3r0 

3k 

3% 

3% 

0k 

0f, 

0m 

0% 

0% 

325 

260 

195 

II. 2S 

IS 

18.75 

4 

?2 

2'i 

z% 

^% 

^M, 

3.tr. 

3k 

3$ 

3'^2 

3% 

3^4 

6% 

^1' ' 
0m 

0& 

0k 

0% 

3SO 

280 

210 

IS 

20 

25 

zl 

2| 

^fz 

2^' 

^32 

3 

3k 

^2 

3^2 

3k 

3% 

3k 

3U 

3^^ 

<?| 

0% 

0h 

0% 

375 

300 

225 

1 

1 
1 

1 
1 

18. 7S 

2S 

31.25 

^1 

4 

^S'e 

^s'z 

^iz 

^■3 

^h 

4^ 

3.^ 

3$ 

3U 

^% 

3% 

4k 

4t 

7J; 

4 

7k 

437.5 

350 

262.5 

?2.S 

30 

37.5 

3^ 

h'2 

^h 

3i 

^k 

^f? 

^^2 

^h 

^1 

3$ 

3U 

3h 

4 

4k 

4k 

4'A 

t'. 

7k 

500 

400 

300 

20.  ZS 

::s 

43.7S 

^/. 

^k 

^fi, 

^§Z 

A 

^^ 

^M 

4 

3% 

3% 

3''8 

3^^ 

4lr, 

4F2 

4k 

4k 

w 

7^ 

562.5 

450 

33Z5 

}0 

^0 

SO 

4 

-IS 
■^32 

3k 

^& 

-J 

^% 

3\ 

3E 

3r6 

4r6 

4h 

4k 

4'k 

4§i 

4¥. 

4k 

SO 

40 

30 

33.7S 

'JS 

56.25 

34 

^% 

^% 

3| 

m 

3% 

3% 

4k 

<r^ 

4^ 

4% 

4m 

4% 

4k 

4W 

5S.Z5 

45 

33.75 

37  S 

so 

62.5 

^^ 

3k 

m 

^'d 

3% 

3'i 

4h 

4% 

4f, 

^4 

4k 

4k 

4M. 

4% 

4f, 

62.5 

SO 

375 

4S 

eo 

75 

3/i 

^¥2 

4 

4h 

4m 

4§ 

4k 

41-2 

4^2 

4iz 

4k 

4^} 

4% 

<fl 

sk 

75 

so 

45 

52.S 

70 

87.5 

4z 

4h 

4}e 

4k 

4k 

4§ 

4% 

4^2 

4'k 

4^2 

4^S 

4% 

4l 

S 
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Fiber  Stress 

in  Pounds 

persquare  Inch 

Torsio.nal  Moments  in  7hoL/sands  of  Inch  Pounds. 
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consequently  less  power  was  consumed  by  the  operation,  and 
the  strain  on  the  machine  and  parts  was  not  as  great.  At  the 
same  time,  the  lower  step  of  the  cutter  removed  the  wide 
flare  of  the  gear  tooth  space  l)etween  the  top  of  the  teeth 
■which  the  square  stocking  or  slotting  cutter  did  not  do,  and  In 
tliis  way  left  a  more  nearly  uniform 
amount  of  nu'tal  all  around  the  tooth 
outline  to  be  removed  by  the  finish- 
ing cutter. 

While  this  idea  was  not  new  at  the 
ij-      w^j^ji^        time,  it  was  the  first  time  that  cut- 
MKT  J^»l      iPiw      tsrs  of  that  kind  were  manufactured 
^B    \§f^  /flU      ^'"'  ^'"^  trade.     Since  then   the  firm 
wl^~  MMl        '^^^      lias  still  furtlier  improved  this  class 
of  cutter,  and  has   recently   brought 
out  and  patented  a  new  stepped  style 
of  stocking  cutter,  shown  in  the  ac- 
companying illustration,  Fig.  1.     The 
improvement    embodied    in    the    new 
form   will   be   most   readily   seen    by 
comparing  the  new  and  the  old  style 
as   shown  in   the   accompanying  line 
engraving,    Fig.    2,    where    the    new 
stvle   is   shown    to  the  left,  and  the 

Pig.  1.     Gould  &  Eberhardt        ,  ,       .     , 
Improved  Stocking  Cutter  for    Old  Style  tO  the  right.      It  Will   be  Seen 

that  the  new  stocking  cutter  finishes 
the  bottom  of  the  tooth  space,  thereby  relieving  the  finishing 
cutter  of  this  duty,  and  saving  the  latter  where  it  usually  wears 
out  first.  It  also  approaches  the  finished  outline  at  the  top 
of  the  tooth  more  closely  than  did  the  old  style.  The  essen- 
tial feature  of  improvement,  however,  is  the  recessing  of  the 
tops  of  the  cutting  teeth,  as  shown  most  plainly  in  the  half- 
tone illustration,  Fig.  1,  so  that  each  tooth  practically  cuts  out 
about  half  as  much  as  formerly.  This  permits  a  maximum 
amount  of  stock  to  be  removed  with  a  minimum  amount  of 
power  consumption,  because  the  cutting  edges,  being  staggered, 
will  be   more   thoroughly  lubricated  while  cutting.     As   com- 
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Pig.  2.     Comparigon  between  New  and  Old  Form  of  Stocking  Cutter. 
Indicating  Improvement  embodied  in  New  Design. 

pared  with  the  ordinary  saw  stocking  cutters,  the  superiority 
of  the  new  design  needs,  of  course,  no  demonstration.  The 
large  corners  left  by  saw  stocking  cutters  are  entirely  re- 
moved by  the  present  design,  and  the  cutters  can  be  made 
considerable  wider  at  the  hubs,  thus  lessening  the  liability 
for  the  keys  to  shear  off;  in  consequence  of  all  this,  faster 
speeds  and  feeds  are  permissible  without  the  strains  on  the 
machine  itself  being  increased,  but  rather  lessened. 


MOTOR  DRIVE  FOR  THE  FOX  LIGHT  MILLER- 
UNIVERSAL  DIVIDING  HEAD. 

The  Fox  Machine  Co..  S15-82.5  North  Front  Street.  Grand 
Rapids,  Michigan,  has  been  for  a  number  of  years  build- 
ing small  hand  and  power  milling  machines  for  light  manu- 
facturing, having  originally  become  interested  In  this  line 
from  filling  the  requirements  of  the  Fox  Typewriter  Co.,  an 
allied  corporation.  The  company  has  recently  designed  a  belt- 
connected  motor  drive  for  its  line  of  small  millers  which  is 
interesting  in  thi^  simi)licity  of  its  adaptation  to  machines  of 
standard  type,  as  well  as  in  its  effectiveness.  The  machine 
to  whicli  this  drive  is  applied  in  Fig.  1  is  a  No.  3Vj  hand  and 
power  feed  milling  machine  of  the  builder's  standard  design, 
which  was   furnished  to  the  Charleston  navy  yard  and  liuilt 


to  meet  tlie  requirements  of  llu  government's  standard  speci- 
fications for  motor-driven  machines. 

As  shown,  the  miller  is  mounted  on  a  suiiijlciuentary  floor 
base,  which  is  also  provided  with  suitable  connections  for 
supporting  the  motor.  The  latter,  as  may  he  .seen,  is  hinged 
at  the  left-hand  side  to  this, base,  and  is  supported  on  the 
right  by  the  short  end  of  a  foot  lever,  whose  outer  end  is 
connected  with  a  treadle  and  a  foot-operated  catch,  by  means 
of  which  the  motor  may  he  raised  about  its  hinge  or  allowed 
lo  fall  by  gravity,  at  the  will  of  the  operator.  A  counter-shaft 
carrying  a  cone  pulley  and  a  driving  pulley  is  supported  over 


Fig.  1.    Ttie  No.  3  1-2  Fox  Light  Miller,  arranged  for  Motor  Drive. 

the  machine  by  a  cast  framework,  attached  to  the  top  of  the 
milling  machine  column  and  to  the  motor  base.  The  driving 
pulley  on  this  counter-shaft,  which  has  two  diameters  and  is 
flanged,  is  belted  to  the  double  flanged  pulley  on  the  armature 
shaft.  The  hinged  connection  of  the  motor  and  the  foot  lever 
operated  movement  provided  for  it,  are  employed  for  starting 
and  stopping  the  machine.  The  raising  of  the  motor  slackens 
the  belt  and  thus  stops  the  counter-shaft,  while  the  dropping 
of  it  tightens  the  belt  so  that  the  whole  power  of  the  motor 
may  be  transmitted.  It  will  be  noted  that  the  arrangement 
permits  the  use  of  a  cemented  or  "endless'  driving  belt. 


Pig,  2.     Universal  Dividing  Head,  and  Tftll-stock  for  Fox  Miller. 

Sixteen  spindle  speeds  are  provided  for  as  in  the  standard 
bolt-driven  machine  with  double  fiiction  counter-shaft.  This 
number  of  speeds  is  obtained  from  tlie  two-step  armnture  and 
counter-shaft  pulleys,  the'  four-step  driving  cones  and  the  back 
gearing  of  the  machine.  In  the  iiarticular  case  shown,  a 
variable  sliced  motor  is  used,  still  further  increasing  the  num- 
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ber  of  speed  changes.  The  starting  switches  and  controller 
are  mounted  on  a  pedestal,  as  shown,  which  may  be  set  in 
any  position  convenient  for  the  operator. 

Among  the  accessories  with  which  these  machines  are  pro- 
vided may  be  mentioned  the  vertical  milling  attachment 
shown  in  place  on  the  machine,  and  the  dividing  head  shown 
in  Fig.  2.  The  former  is  provided  with  an  angular  adjust- 
ment which  may  be  swiveled 
through  an  arc  of  90  degrees  from 
the  vertical  to  the  horizontal.  By 
reversing  it,  it  will  cover  this 
range  in  the  other  direction,  giving 
a  full  movement  of  180  degrees.  It 
may  be  adjusted  transversely  of 
the  spindle  as  well  from  any  con- 
venient distance  from  the  base  of 
the  column. 

The  universal  dividing  head-  and 
tail-stock  shown  in  Fig.  2  are  new 
and  are  especially  designed  for  the 
No.  3%  miller,  though  they  may  be 
used  on  other  sizes  of  the  builder's 
machine  for  small  work.  The  spindle 
is  held  in  a  long  taper  bearing  and 
may  be  securely  locked  by  the 
knurled  thumbscrew  shown  at  the 
top.  The  spindle  may  be  elevated 
to  any  angle  from  the  horizontal 
up  to  the  vertical,  and  when  in  the 
latter  position  is  especially  stable, 
the  height  of  the  work  above  the 
table  being  reduced  to  a  minimum. 
The  tail  center  may  be  raised  or 
lowered    or    tilted    for    taper    work 


face-plate  in  use.  This  design  has  an  advantage  over  the 
lathe  of  fixed  gap  in  that  the  width  of  the  opening  between  the 
shears  and  head-stock  may  be  made  as  little  or  as  much  as  is 
required  to  swing  the  work,  thus  making  it  possible  to  bring 
the  carriage  and  tool  close  up  to  the  surface  being  turned.  It 
obviates  the  necessity  also  for  a  fllling-in  piece,  such  as  is 
sometimes   used    for   extending   the    ways   across   the   gap   to 
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Fig.  2. 


The  index  plates  fur- 
nished are  drilled  on  a  special  automatic  machine  having 
a  master  worm  gear  18  inches  in  diameter,  thus  insuring 
great  accuracy.  They  give  all  divisions  from  2  to  50,  and 
the  principal  divisions  up  to  360.  The  device  will  be  found 
useful  for  cutting  small  gears,  milling  squares,  hexagons, 
etc.,  fluting  taps  and  reamers,  and  doing  a  large  variety  of 
other  work  of  this  class. 


BARNES  SLIDING  EXTENSION  GAP  LATHE. 

The  Barnes  Drill  Co.,  Inc.,  602  South  Main  St.,  Rockford.  111., 
is  building  the  extension  gap  lathe  shown  in  the  two  accom- 
panying half-tones.    The  advantages  of  this  form  of  gap  lathe 


Fig.  1.    The  Barnes  Sliding  Extension  Gap  Lathe. 

are  well-known  and  indisputable.  Essentially,  the  idea  consists 
of  mounting  the  bed  of  the  lathe  on  a  base  on  which  it  may 
be  adjusted  longitudinally  close  up  against  the  head-stock,  or 
as  far  away  from  it  as  may  be  necessary  to  suit  the  width 
of  any  work  of  such  diameter  as  to  require  the  use  of  the 
gap.  Fig.  1  shows  the  lathe  with  the  gap  closed  for  ordinary 
work,  while  Fig.   2   shows  it  extended,  with  the  large  swing 


Lathe  \Fith  Supplementary  Bed  shifted,  opening  Gap  for  Full  Sw?ing. 

support  the  carriage  on  ordinary  work,  for  cuts  close  to  the 
live  center. 

The  upper  bed  is  adjusted  on  the  base  by  means  of  a  screw 
operated  by  a  crank,  shown  at  the  rear  end.     The  two  beds 
are   fitted   together   by    dove-tail    construction    which    permits 
them    to   be   firmly   clamped   together   at  any   adjustment    by 
means  of  clamp  bolts  passing  transversely  through  the  main 
bed.     The  carriage   has  the  cross-slide   bridge  located   to   the 
left,   so  as  to   bring  the   tool   close  to  the  work.     For  large 
diameter  cuts,  the  cross-slide  ways  are   extended  in  front  to 
make   provision   for  facing   up   to  the  full   diameter  without 
overhanging  the  tool  or  the  tool-holder.   Power  cross  feed  and 
a  compound  rest  are  provided.     The  carriage  is  fitted  to  the 
bed  with  a  V-bearing  in  front  and  a  flat  bear- 
ing at  the  rear.     It  is  gibbed  at  the  rear  and 
may  be  clamped  for  cross-slide  work.     It  is 
also  fitted  with  T-slots  for  holding  work  for 
boring,  etc. 

The  lathe  is  arranged  for  screw  cutting  as 
well  as  for  turning.  The  splined  feed-screw 
is  carried  well  up  under  the  ways,  as  in  the 
lathes  of  standard  construction,  but  is  con-  ' 
nected  by  gearing  to  a  splined  driving  shaft, 
which  is  carried  down  below  the  gap  so  as 
not  to  interfere  with  work  of  the  full  diam- 
eter. The  three-step  cone  pulleys  may  be 
used  for  the  feeds,  or  they  may  be  removed 
and  the  connections  made  with  change  gears 
for  positive  turning  feeds  or  screw  cutting. 
The  head-stock  gearing  gives  the  neces- 
sary power  for  turning  full  diameter  of  the 
gap.  The  head-stock  casting  is  heavy  and 
strong.  The  spindle  is  hollow,  made  from 
a  good  grade  of  steel,  accurately  ground  and 
running  in  bronze  bearings,  carefully  scraped 
and  fitted.  The  cone  pulley  has  four  steps 
and  is  back  geared,  giving  eight  changes  of 
speed  in  all.  A  push  pin  connection  is  used  for  locking  the 
gear  with  the  cone,  so  that  a  wrench  is  not  required  when 
throwing  the  back  gears  in  or  out. 

The  lathe  is  furnished  with  a  friction  counter-shaft,  change 
gears,  center  rest,  large  and  small  face-plates,  and  the  neces- 
sary wrenches.  The  swing  over  the  carriage  is  8%  inches; 
over  the  bed,  13   inches;    and  over  the  gap,  22%   Inches.     A 
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lathe  with  a  ."iVl'-toot  bod  takes  36  Inches  between  the  centers 
when  used  as  an  ordinary  lathe,  and  54  Inches  when  extended; 
the  gap  opens  18  Inches  wide.  It  will  be  seen  that  the  ex- 
tension feature  of  the  bed  is  useful  in  increasing  the  dis- 
tance between  centers,  as  well  as  In  giving  greater  swing. 
The  arrangement  is  such  that  when  used  as  a  simple  lathe  it 
has  all  the  conveniences  expected  in  machines  of  its  type, 
the  sap  feature  being  obtained  without  any  sacrifice  of  utility 
of  ordinary  work.  The  machine  should  be  especially  useful 
for  garages  and  repair  shops. 


A  REMARKABLE  BROACHING  MACHINE 
AND  ITS  ^^^ORK. 

We  show  in  the  accompanying  half-tones  a  Lnpointe  broach- 
ing machine  provided  with  special  cutting  tools,  and  engaged 
on  what  is,  witliout  much  doubt,  the  lieaviest  broaching  opera- 
tion ever  undertaken.  The  size  of  the  hole  to  be  broached 
is  approximately  8  inches  square,  though  the  hole  is  not 
really  square,  being  of  the  special  shape  shown  In  Fig.  2. 
Not  only  is  the  work  remarlvable  on  account  of  its  size,  but 
also  in  the  fact  that  the  surfaces  had  to  be  broached  on  a 
taper,  the  outer  end  of  the  hole  being  14  incli  further  across 
than  at  the  bottom,  while  the  work  is  rendered  still  more 
difficult  from  the  fact  that  the  opening  is  closed  at  the  small 
end.  Thus  the  only  way  of  broaching  is  to  commence  at  the 
bottom  and  work  outward.     A  recess  3  inches  long  and  about 


Fig.  1.    The  Machine  with  the  Work  in  Place. 

14  inch  deep  is  furnished  at  the  bottom,  however,  to  allow 
the  starting  of  the  broach.  The  stock  to  be  removed  on  each 
of  the  finished  surfaces  of  the  work  is  about  1/16  inch  thick; 
the  total  area  to  be  broached  is  14  inches  long,  with  a  de- 
veloped width  of  24  inches.  In  the  center  of  each  face  of  the 
hole,  it  will  be  noticed  that  there  is  a  half-round  recess;  no 
broaching  is  done  in  this  part.  This  piece  of  work  is  a  steel 
casting. 

The   machine  used  is  the  largest  of  the  line  of  broaching 
machines  made  by   the   builder,     the  Lapointe   Machine  Tool 

Co.,  of  Hudson,  Mass. 
The  construction  of 
these  machines  has  been 
previously  described. 
(See  New  Machinery 
and  Tools,  in  the  July, 
1907,  and  May,  1908,  is- 
sues of  Machinehy.) 
The  mechanism  consists 
primarily  of  a  threaded 
draw  bar  or  ram,  oper- 
ated by  a  revolving 
nut,  driven  by  suitable 
gearing  and  reversing 
mechanism,  this  mech- 
anism being  operated  by  dogs  and  adjustable  stops  to  give  the 
required  length  of  operating  and  return  strokes.  Practically 
the  only  special  feature  of  the  equipment  is  the  special  broach- 
ing head  and  broaches  used.  These  are  of  such  unusual  size 
and  ingenious  construction  as  to  be  of  decided  interest. 


The  construction  of  the  broaching  head  is  perhaps  most 
plainly  shown  in  Fig.  3.  It  consists  essentially  of  a  central 
square  mandrel,  tapered  to  the  taper  of  the  hole  to  be  finished 
in  the  work,  and  provided  with  ways  in  which  slide  tour 
separate  broaches,  one  for  each  corner  of  the  work.  These 
broaches    are    connected    with    the    head    of    the    ram    of    the 


Fig.  2.    The  Hole  which  Is  to  be  Broached. 


Fig.  3.    The  Taper  Broach  and  the  Chips  It  produces ;  note  the 
Flexible  Pulling  Rods. 

machine  by  bars,  which  are  milled  down  to  such  a  thinness 
as  to  have  sufficient  flexibility  to  permit  the  broaches  to 
spread  apart  as  they  approach  the  inner  end  of  the  stroke, 
and  come  together  again  as  they  return  to  the  starting  posi- 
tion on  the  outer  end  of  the  mandrel.  Each  of  the  broaches 
is  made  of  a  solid  piece  of  tool  steel,  with  a  series  of  13 
teeth  of  suitable  shape  milled  in  it. 

In  operation  the  ram  is  first  extended  to  the  outer  limit  of 
its  stroke,  with  the  broaches  at  the  outer  and  smaller  end  of 
the  square  central  mandrel.  The  work  is  then  placed  over 
the  mandrel  as  shown  in  Fig.  1,  in  which  position  the  broaches 
nearly  touch  the  closed  bottom  of  the  hole.  The  outer  teeth 
in  this  position  are  in  the  recess.  The  machine  is  then 
started  up,  and  the  revolving  nut,  and  threaded  ram  pull  the 
broaches  up  on  the  tapered  guides  of  the  square  mandrel,  by 
means  of  the  flexible  pulling  rods.  As  the  broaches  are  thus 
drawn  inward  on  a  gradually  expanding  form,  they  cut  the 
required  shape  in  the  interior  of  the  steel  casting.  The 
broaches  first  are  tapered,  so  that  the  outer  end  is  1/32  inch 
larger  than  the  end  to  which  the  pulling  rods  are  connected, 
this  being  the  amount  which  is  to  be  removed  from  the  work 
in  each  operation. 

As  is  shown  in  the  engraving,  a  special  abutment  or  base 
is  provided  for  taking  the  thrust  of  the  work  as  it  resists 
the  action  of  the  cutters.  Piled  up  on  this  special  base,  in 
Fig.  3,  will  be  seen  the  chips  produced  at  one  stroke  of  the 
machine.  It  will  be  noted  from  their  character  that  a  cutting 
action  of  the  most  desirable  kind  is  effected  by  the  broaching 
blades,  indicating  that  the  work  is  done  in  a  very  superior 
way.  The  approximate  pulling  strain  on  the  four  rods  operat- 
ing the  broaches  is  estimated  by  the  builders  to  be  from  75 
to  100  tons. 


ADJUSTABLE  DRILL  JIG. 

The  Cleveland  Specialty  and  Mfg.  Co.,  3001  Searsdale  Ave- 
nue S.  W.,  Cleveland,  Ohio,  has  brought  out  an  interesting 
adjustable  drill  jig,  as  illustrated  in  the  accompanying  half- 
tone. This  jig  is  intended  to  eliminate  the  laying  out  of  cer- 
tain classes  of  work  for  drilling,  and  is  Intended  particularly 
for  circular  pieces  of  work  which  can  be  placed  in  the  V-blocks 
shown.  It  is,  of  course,  especially  valuable  when  drilling  du- 
plicate pieces  of  this  character.  A  great  deal  of  time  is  spent 
in  laying  out  simple  work  for  drilling,  hunting  for  V-blocks 
and  clamping  devices,  and  placing  the  work  on  the  drill  press; 
and,  finally,  when  the  piece  is  drilled,  it  is  often  found  that 
the  hole  has  not  been  correctly  located,  on  account  of  defective 
lay-out  or  setting  up,  or  because  the  drill  has  run  out. 

Dimculties  of  this  kind  will  be  eliminated  by  the  use  of 
this  adjustable  jig.  The  desi.gn  is  very  simple.  The  base  of 
the  device  is  finished  at  the  bottom,  where  it  rests  on  the  drill 
press  table,  and  on  the  top.  where  two  V-blocks  slide  back  and 
forth.     The  blocks  are  provided  with  dove,-talls  to  fit  a  corre- 
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spending  dove-tail  slot  in  the  base.  The  levers  shown  at  the 
front  of  the  V-blocks  serve  the  purpose  of  clamping  them  in 
place  wherever  desired.  A  clamping  device  for  fastening  the 
work  in  the  V-groove  is  provided,  as  indicated  in  the  engrav- 
ing, and  at  the  right-hand  end  an  adjustable  stop  is  arranged 
for.  This  can  be  extended  out  to  any  length  required  for  long 
pieces,  or  pushed  in  close  to  the  V-block  for  short  pieces.  The 
stop  and  the  clamp  may  be  used  on  either  block,  and  when 


Cleveland  Specialty  Co.'s  Adjustable  DriU  Jig  for  CyUndrlcal  Work. 

short  pieces  are  being  drilled,  one  V-block  only  may  be  em- 
ployed. In  the  middle  of  the  base-block  at  the  back  of  the 
device  is  a  boss  which  supports  a  steel  stem  on  which  the 
arm  holding  the  drill  guide  bushing  is  mounted.  This  arm  can 
be  adjusted  up  and  down  on  the  stem  to  suit  the  work,  and  it 
can  also  be  swung  to  one  side  if  it  is  required  that  a  larger 
drill  or  reamer  should  follow  the  first  drill,  so  the  drill  bush- 
ing does  not  have  to  be  removed  for  this  purpose. 

As  a  great  deal  of  the  drilling  work  in  most  machine  shops 
consists  of  drilling  and  reaming  pin-holes  In  shafts,  holes  to 
be  tapped  for  set-screws  in  collars  or  levers,  spotting  of  shafts 
for  set-screws,  etc.,  and,  as  it  is  seldom  considered  profitable 
to  build  special  jigs  for  these  purposes,  a  universal  appliance 
like  the  one  shown,  will  undoubtedly  prove  of  value  In  nearly 
every  machine  shop  where  there  is  a  premium  placed  on  the 
accuracy   and   rapidity   of   the  operations   performed. 


KELLY  ADJUSTABLE  REAMERS. 

The  accompanying  half-tone  illustration  and  line  engraving 
show  the  appearance  and  application  of  a  new  type  of  reamer 
and  boring  tool,  placed  on  the  market  by  the  Kelly  Tool  Co.. 
Cleveland,  Ohio.  As  will  be  seen  from  the  half-tone,  which 
shows  a  front  view  of  the  tool,  it  consists  of  a  rectangular 
holder  into  which  are  inserted  two  cutters,  one  on  each  side 
of  the  holder,  and  inclined  at  an  angle  of  45  degrees.     These 


Fig.  1.    The  KeUy  Adjustable  Reamer  and  Boring  Tool. 

cutters  constitute  the  cutting  edges  of  the  reamer,  and  are 
adjustable,  so  that  each  size  of  reamer  covers  a  range  of  y^ 
inch,  the  reamers  being  made  in  seventeen  sizes,  from  1 
inch  up  to  5%  inches.  The  tool  may  be  used  as  a  boring  tool, 
as  well  as  a  reamer,  the  cutters  being  held  absolutely  rigid  in 
position  by  the  binding  screws,  the  head  of  one  of  which  is 
shown  near  the  right-hand  edge  in  the  half-tone  illustration. 
The  reamer  holder,  as  shown  in  Fig.  1,  is  in  turn  held  in  a 
bar,  as  indicated  in  Figs.  2,  3  and  4.    In  Fig.  2  is  shown  a  bar 


used  either  for  "floating"'  or  rigid  work,  a  pointed  screw  be- 
ing used  to  hold  the  holder  in  place  when  it  is  not  desired  to 
have  it  floating.  Fig.  3  shows  the  arrangement  used  when 
the  tool  is  used  for  work  where  it  Is  required  that  the  cut- 
ters finish  a  hole  clear  down  to  the  bottom.  It  will  be  seen 
that  the  holder  is  held  by  a  plate  on  the  end  of  the  bar,  fas- 
tened in  place  by  four  screws,  and  also  by  a  screw  passing 
through  the  tapered  hole  on  its  center  line.  Finally,  in  Fig. 
4,  the  tool  is  shown  placed  in  a  boring-bar,  and  used  as  a 
double  boring  cutter,  permitting  the  use  of  the  front  end  of  the 
bar  as  a  guide  or  pilot. 
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Fis.  4 
Figrs.  2.  3.  and  4.    DitTerent  Applications  of  the  Kelly  Adjustable  Reamer. 

The  simple  construction  of  this  tool,  including  the  adjustable 
features,  the  comparatively  small  number  of  tools  necessary 
for  the  complete  set,  the  ease  of  setting  and  adjustment,  all 
tend  to  make  it  valuable  in  machine  tool  work,  and  its 
application  to  any  kind  of  turret  machine,  lathe,  boring  mill 
or  drill  press,  makes  it  as  universal  a  tool  as  can  well  be  con- 
ceived of. 


LUCAS  HORIZONTAL  BORESTG,  DRILLING  AND 
MILLING  MACHINE. 

The  machine  illustrated  in  the  accompanying  half-tone  is 
quite  extensively  used  in  railway  shops  on  account  of  its 
adaptability  to  a  wide  range  of  work.  Special  attention  has 
been  given  in  the  design  and  construction  of  this  machine 
to  the  production  of  a  high-grade  manufacturing  machine, 
equally  useful  for  tool-room  work  requiring  great  accuracy 
and  for  general  manufacturing  where  power  and  rigidity  are 
the  principal  essentials.  A  good  example  of  the  work  which 
is  being  done  on  it  in  railroad  shops  is  a  tumbling  shaft  iu 
which  the  holes  may  be  bored,  and  the  hubs  faced  parallel 
and  true  with  the  holes  by  milling,  at  one  setting;  also,  air 
pump  cylinders,  which  may  be  bored,  and  both  ends  faced  by 
milling,  at  one  setting. 

The  principal  feature  of  this  machine  is  the  raising  and 
lowering  of  the  spindle  head,  which  is  a  constant  weight, 
instead  of  raising  and  lowering  the  platen  with  its  load, 
which  is  widely  variable.  This  construction  allows  the  use 
of  a  deep  box  bed  of  great  stiffness,  which  gives  a  solid  foun- 
dation to  the  other  members  of  the  machine,  and  keeps  them 
iu  accurate  relation  to  each  other  in  all  positions  and  elimi- 
nates the  necessity  of  building  a  foundation  under  the  ma- 
chine. As  a  foundation  is  not  necessary,  the  location  of  the 
machine  is  not  confined  to  the  ground  floor. 

The  advantages  offered  by  this  machine  are,  in  short,  that 
work  can  be  bored,  drilled,  and  milled  at  one  setting,  and  all 
the  work  done  accurately   without  any  measuring,   trying  or 
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■  imperiiiK  up,"  all  of  which  tho  precision  screws  and  llie 
Srudiiated  dials  make  unnecessary,  further,  Ihla  construction 
allows  till'  addition  to  llie  niacliine  of  a  vertical  power  feed  for 
milling  purpose.s,  which  is  a  most  valuable  feature  for  many 
classes  of  work. 

The  spindle  is  made  of  un-annealed  hammered  crucible 
Bteel,  and  Is  accurately  ground  its  entire  length,  and  has  a 
loUtS  bearing  In  the  sleeve.  It  Is  forged  and  rough  turned 
at  least  six  months  before  it  is  finished,  and  is  allowed  to  sea- 
son between  every  operation.     The  front   of  the  driving  gear 


Lucas  No.  3  Precision,  Horizontal  Boring,  DriUing,  and  Milling  Machine 

forms  a  face-plate  to  which  the  facing  head  or  face   milling 
cutters  or  other  large  tools  may  be  attached. 

Milling  feeds  to  platen  and  head  (which  includes  the  outer 
support  for  the  boring-bar)  malie  the  machine  universal  and 
capable  of  finishing  at  one  setting  many  kinds  of  pieces 
which  would  otherwise  require  resetting  and  finishing  in  other 
machines,  and  the  addition  of  a  graduated  revolving  table 
allows  holes  to  be  bored  and  drilled  and  surfaces  to  be 
milled  at  various  angles.  A  power  cross-feed  is  provided  for 
the  platen  to  make  the  machine  complete  for  milling  pur- 
poses. This  greatly  increases  the  usefulness  of  the  machine 
and  makes  it  easy  to  do  many  jobs  which  would  otherwise 
be  dllBcult.  It  may  be  mentioned  that  the  length  of  the  cross- 
feed  to  the  platen  is  sufficient  so  that  one  job  of  boring  may 
be  made  ready  on  one  end  of  it  while  the  machine  is  boring 
another  piece  on  the  other  end. 

The  yoke  is  adjusted  along  the  bed  with  a  wrench,  and  as 
there  Is  a  geared  (Connection  between  the  two  screws  that 
respectively  adjust  the  spindle  head  and  the  outer  support  for 
boring-bar,  which  is  In  the  yoke,  the  outer  support  is  kept 
in  automatic  alignment  with  the  spindle,  and  cannot  be 
thrown  out  by  chips  getting  under  the  yoke,  because  it  is 
fitted  to  the  bed.  The  yoke  may  be  altogether  removed  and 
then  put  back  in  Its  original  position  without  destroying 
the  alignment  of  the  outer  support  for  the  boring-bar  with 
the  spindle,  which  is  a  valuable  feature  where  it  is  required 
to  do  work  on  pieces  which  are  longer  than  the  nominal 
capacity  of  the  machine.  The  outer  support  for  the  boring- 
bar  Is  bored  out  after  the  machine  is  assembled,  which  in- 
sures its  perfect  alignment  with  the  spindle. 

The  driving  gears  in  the  speed  box  are  made  of  steel  and 
are  controlled  by  two  levers  on  top,  giving  nine  changes  of 
speed.  The  two  levers  on  the  head  of  the  machine,  which  are 
interlocking,  multiply  these  speeds  by  two,  giving  a  total  of 
18  changes  of  speed  in  geometrical  progression.  At  each 
spindle  speed,  only  sucli  gears  are  in  mesh  as  are  used  to  ob- 
tain that  speed,  and  there  is  therefore  no  friction  loss  due  to 
the  revolving  of  idle  gears.  The  driving  pulley  runs  on  a  sta- 
tionary bushing.  The  main  driving  clutch  Is  operated  by  a 
lever  at  the  front  end  of  tho  machine,  within  easy  reach  of 
the  operator,  and  when  the  machine  Is  stopped,  only  the  driv- 
ing pulley  continues  In  motion.  A  direct  connected  motor 
drive  can  be  applied  if  desired. 


Tilt  feed  motion  Is  taken  from  one  of  the  driving  shafts 
whicli  runs  at  a  higher  speed  than  the  spindle.  This  makes 
it  iiosBlble  to  obtain  coarse  feeds  without  gearing  up,  thus 
avoiding  excessive  strain  on  the  feed  gears  and  bearings. 
The  fine  feeds  are  obtained  by  reduction  gearing.  Another 
point  of  advantage  of  the  arrangement  Is  that  It  gives  two 
series  of  feeds,  a  coarse  series  with  the  back  gears  In  and 
a  fine  series  with  the  back  gears  out.  This  gives  a  greater 
total  range  of  feeds  without  excessive  Increments.  There 
are  IS  variations  of  feed,  9  for  either  position  of  the  spindle 
back  gears  from  0.005  inch  to  0.r):J7  inch  per 
revolution  of  spindle.  The  rate  of  feed  Is 
tlio  same  for  every  part  to  which  It  is  ap- 
plied. 

The  adjustments  of  the  spindle  head,  the 
outer  support  for  the  boring-bar  and  the 
platen  are  made  by  precision  screws.  The 
screws  are  provided  with  dials  graduated  to 
read  thousandths  of  an  inch,  thus  allowing 
holes  to  be  bored  or  drilled,  and  surfaces  to 
be  milled  an  exact  distance  apart,  making  It 
possible  to  produce  Interchangeable  work 
without  the  use  of  jigs,  or  jigs  may  be  orig- 
inated on  the  machine  more  quickly  and  ac- 
curately than  by  any  other  method.  The 
platen  is  of  extra  size  and  thickness  and  has 
six  finished  T-slots.  It  will  be  noticed  that  it 
is  especially  deep,  the  aim  being  to  make  it 
so  stiff  that  with  ordinary  care,  there  will  be 
no  appreciable  springing  when  worlc  is 
clamped   upon   it. 

The    machine    is    regularly   supplied    with 

automatic    feed    to    the    spindle,    automatic 

cross-feed    to    the    platen   and   vertical    feed 

to  the  head.     The  head  and  outer  support  for  the  boring-bar 

may    be   quickly    moved    by   power,    and   may   also   be   moved 

by  hand  from  both  the  front  and  end  of  the  machine. 

This  machine  is  at  present  the  largest  of  the  various  sizes 
made  and  sold  by  the  Lucas  Machine  Tool  Co.,  Cleveland,  O., 
and  has  a  spindle  4  inches  In  diameter  with  60  inches  total 
traverse;  the  greatest  distance  between  the  face-plate  and 
outer  support  for  the  boring-bar  is  6  feet;  the  greatest  dis- 
tance from  the  top  of  the  platen  to  the  center  of  the  spindla 
is  2()  inches;  and  the  platen,  which  is  30  inches  wide  and  la 
inches  long,  has  a  cross-feed  of  36  inches. 


THE  LANDIS  CORRUGATED  GRINDING 
WHEELS. 
An  interesting  departure  in  the  making  of  grinding  wheels 
is  illustrated  in  the  half-tone  below,  which  represents  the  con- 
struction of  the  Landis  corrugated  grinding  wheels,  invented 
and  placed  on  the  market  by  Ezra  F.  Landis,  Waynesboro, 
Pa.     It  will   be  noticed  that  the  corrugations  in  both  of  the 


Corrugated  Grinding  Wheels  for  Rapid  Grinding. 

two  styles  of  wheels  shown  extend  from  the  sides  of  the 
wlieel  to  the  center,  and  leave  no  continuous  or  unbroken 
cutting  surface  on  the  periphery  of  the  wheel.  This  con- 
struction Insures  a  much  greater  positive  cutting  action 
iif  tho  wheel,  the  principle  of  cutting  being  similar  to  that 
of  a  milling  cutter.  Coniiiarative  tests,  iiudertaken  with 
two   8-Inch    carboninduni    wheels,    one   of   the   ordinary    iilain 
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type,  and  the  other  of  the  corrugated  type  Illustrated,  on  a 
plain  grinder,  using  a  lever  with  a  weight  to  press  the  work 
against  the  wheel,  indicated  that  with  this  construction  of 
wheel  it  is  possible  to  cut  nearly  four  times  as  much  as 
with  a  plain  wheel,  both  wheels  being  of  the  same  grit  and 
grain.  The  increased  wear  on  the  corrugated  wheel  was 
only  25  per  cent,  in  spite  of  the  increased  efficiency,  and 
this  amount  of  wear  can  be  reduced  by  using  a  much  harder 
wheel  when  corrugated.  The  advantages  claimed  for  this 
construction,  however,  are  not  only  that  it  will  increase  the 
cutting  capacity,  but  that  a  wheel  made  on  the  corrugated  prin- 
ciple will  cut  all  kinds  of  stock,  aluminum,  hard  and  soft 
steel,  wrought  or  malleable  iron,  bronze,  brass,  copper,  hard 
rubber,  wood  fiber,  leather,  bone,  ivory,  marble,  granite,  and 
in  fact  anything  grindable,  with  a  great  deal  less  liability  to 
glazing  of  the  wheel.  These  wheels  are  made  either  of  car- 
borundum, emery  or  corundum,  and  by  either  the  vitrified  or 
silicate  process, 

CLIMAX  CHAIN  BLOCKS. 

The  Climax  Hoist  Co.,  1753-55  North  Howard  Street,  Phila- 
delphia, Pa.,  has  designed  and  constructed  a  line  of  hand- 
operated  chain  hoists  which  are  believed  by  their  builders  to 
combine  a  great  number  of  points  of  excellence.  The  purpose 
of  the  designer  (an  engineer  of  long  experience  in  hoist  and 
crane  work)  has  been  to  produce  a  high  degree  of  efficiency, 
simplicity  and  durability,  with  a  low  manufacturing  cost,  in 
such  a  way  as  to  give  great  value  for  comparatively  little 
money. 

The  exterior  of  the  hoist  is  shown  in  Fig.  1,  while  the  con- 
struction may  be  followed  from  the  line  engraving.  Fig.  2. 
Its  simplicity  will  be  at  once  appreciated.  The  hand-wheel  A 
is  threaded  to  the  hub  of  the  friction  plate  B,  the  latter  being 
fast  to  the  driving  shaft  C.  To  the  other  end  of  C  is  fastened 
the  driving  pinion  D,  v.'hich  meshes  with  the  internal  gear  E. 
mounted  on  a  stationary  stud  supported  by  the  cover  F.     The 


Fig.  1.    The  Climax  Hoist. 

teeth  of  the  pinion  formed  on  the  hub  of  E  engage  the  internal 
teeth  of  the  load  gear  G,  on  whose  extended  hub  is  keyed  the 
load  chain  sprocket  H.  The  long  hub  on  G  is  supported  by 
roller  bearings  at  J  and  J  in  the  main  frame  K;  this  hub  also 
serves  as  the  bearing  for  driving  shaft  C.  Gears  G  and  E  run 
submerged  in  oil  in  casing  F. 

It  was  stated  that  sprocket  wheel  A  was  threaded  to  the 
hub  of  friction  plate  B.  This  is  required  by  the  automatic 
brake  mechanism,  which  is  provided  to  keep  the  hoist  from 
running  backwards  under  a  heavy  load  when  the  workman 
releases  the  hand  chain  L.  In  lifting  work  by  the  hand  chain, 
vthe  sprocket  wheel  is  turned  in  a  clock-wise  direction,  as  indi- 


cated in  the  sectional  view,  Fig.  2.  In  doing  this  it  is  screwed 
inward  on  the  hub  of  B  until  it  clamps  between  the  flange  on 
B  and  its  own  web,  friction  washers  O  and  ratchet  plate  P, 
thus  making  A,  0,  P,  0,  and  B  revolve  as  a  solid  unit,  raising 
the  work  through  the  medium  of  the  gearing  previously  de- 
scribed. If  the  hand  chain  is  released,  the  load  tends  to  re- 
volve shaft  C  and  friction  plate  B  backwards.  This,  however, 
is  prevented  by  the  ratchet  teeth  on  P  which  engage  with 
the  pawl  Q,  which  is  fast  to  the  casing  of  the  hoist.  By 
this  means  the  rotation  of  C  is  prevented  and  the  work  re- 
mains safely  suspended. 


Fig.  2.    Elevation  and  Section  showing  Gearing  and  Automatic  Brake. 

When  the  operator  desires  to  lower  the  load,  the  left-hand 
side  of  the  chain  L  in  Fig.  2  is  pulled,  revolving  the  sprocket 
in  a  counter  clock-wise  direction.  This  unscrews  sprocket  A 
on  the  hub  of  B  from  contact  with  friction  washers  0  and 
ratchet  P,  leaving  B  and  drive  shaft  C  free  to  be  revolved  by 
the  load,  which  is  thus  allowed  to  descend.  If  the  load  has 
been  removed  so  that  there  is  not  enough  weight  to  cause  the 
mechanism  to  run  back  by  its  own  weight,  the  continued  pull- 
ing of  the  left-hand  chain  screws  the  sprocket  wheel  against 
collar  R  on  the  hub  of  B,  which  is  thus  positively  revolved  in 
the  proper  direction  to  lower  the  hook. 

On  the  other  hand,  if  the  workman  has  been  lowering  the 
load,  as  previously  described,  and  he  removes  his  hand  from 
the  chain,  the  mechanism  is  positively  braked  as  follows: 
The  turning  of  the  hand-wheel  by  the  operator  in  a  clock-wise 
direction  having  ceased,  this  latter  is  quickly  brought  to  a 
stop  by  the  action  of  friction  plug  S  in  pawl  Q.  This  friction 
plug  serves  the  double  purpose  of  arresting  the  movement  of 
sprocket-wheel  A,  and  of  keeping  the  pawl  in  contact  with 
ratchet  plate  P  when  required.  The  plug  is  forced  against  the 
web  of  A  and  the  flange  on  B  by  a  spring  in  its  interior. 
Wheel  A  thus  being  arrested  and  the  motion  of  B  continuing 
under  the  weight  of  the  descending  load,  A  is  immediately 
screwed  inward  on  the  threaded  hub  of  B,  clamping  friction 
washers  O  and  plate  P,  thus  arresting  the  movement  of  all  of 
these  parts  against  pawl  Q.  When  the  wheel  is  being  revolved 
in  the  opposite  direction  friction  plug  S  raises  pawl  Q  so  that 
there  is  no  disagreeable  clicking  sound,  as  would  be  the  case 
if  it  were  held  in  contact  with  the  ratchet  by  a  spring.  As 
soon  as  the  wheel  starts  to  revolve  in  the  other  direction, 
however,  this  same  plug  brings  it  quickly  into  contact  with 
the  ratchet. 

The  points  of  superiority  claimed  for  this  design  of  hoist 
are — low  cost,  due  to  the  few  parts  and  simple  construction; 
high  efficiency,  also  resulting  from  the  simple  construction, 
from  the  use  of  roller  bearings  for  supporting  the  load,  and 
from  the  fact  that  the  gears  are  enclosed  and  run  in  oil;  and 
durability.  The  parts  are  all  interchangeable  so  that  superior 
construction  is  attained  at  low  cost,  and  repairs  are  easily 
effected. 

This  hoist  is  arranged  with  different  load  chain  connections, 
in  seven  sizes,  to  lift  from  1,000  to  10,000  pounds. 
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COMPOUND  TABLE  FOR  UPRIGHT  DRILL  PRESS. 

Tho  ilhistratlou  shows  a  (.•umiJOUiul  tulile  for  uijriglit  drilling 
luaclilaes  made  by  the  Mechanics  Machine  Co.,  Wyman  and 
Mill  St.s.,  Rockford,  111.  It  can  be  applied  to  the  machines  built 
by  this  company  or  to  any  other  drill  press.  The  table  is  of  the 
Kuropean  type  generally  used  abroad,  being  niado  with  two 
slides  at  right  angles.  Combinations  of  the  two  movements 
bring  any  part  of  the  woriv  directly  beneath  tho  drill  spindle. 
The  top  of  the  table  Is  provided  with  four  T-slots  for  bolting 
down  work.      The    dimensions    are    IS    x    L'O    inches,    and    (he 


The  Mechanics  Machine  Co. "3  Compound  DriU  Press  Table. 

sliding  movements  are  13  and  16  inches.  A  compound  table 
is  a  useful  adjunct  to  the  drilling  machine  for  worli  other 
than  drilling,  it  being  practicable  with  it  to  use  a  well- 
built  machine  for  a  variety  of  milling  and  profiling  operations. 


KEARNEY  &  TRECKER  THREE-SPINDLE  AT- 
TACHMENT   FOR   MILLING 
SPIRAL  GEARS. 

The  arrangement  shown  in  the  accompanying  half-tone  and 
line  engraving  was  built  by  the  Kearney  &  Trecker  Co.,  of 
Milwaukee.  Wis.,  for  a  manufacturer  of  cream  separators. 
to  be  used  in  cutting  the  halves  of  the  herringbone  pinions 
which  form  a  part  of  the  drive  for  the  separator  bowl.  Since 
these  were  to  be  made  in  great  quantities,  it  was  considered 
worth  while  to  plan  out  quite  carefully  the  problem  of  manu- 
facturing them  as  cheaply  as  possible.  The  very  satisfactory 
result  of  this  planning  will  be  appreciated  from  a  study  of 
the  device  as  built. 

The  arrangement  consists  essentially  of  an  adjustable 
attachment  fastened  to  the  face  of  the  column  for  supporting 
and  driving  a  long  spindle  carrying  three  cutters;  and  of 
corresponding  means  for  indexing  and  supporting  three  work 
arbors,  holding  as  many  gangs  of  pinion  blanks.  The  cutter 
arbor,  which  is  in  reality  an  auxiliary  spindle,  has  bronze 
bearings  adjustable  for  wear.  It  is  carried  in  a  frame,  which 
supports  it  at  right  angles  to  the  main  spindle,  and  Is  con- 
nected by  spur  gearing  at  the  upper  end  with  the  short  sec- 
ondary shaft,  which  is,  in  turn,  connected  with  the  main 
spindle  though  a  pair  of  bevel  gears.  The  spur  gearing  runs 
in  an  enclosed  box,  submerged  in  oil,  the  same  oil  being  used 
to  lubricate  the  bearings.  This  drive  permits  the  spindle  of 
the  attachment  to  be  set  to  any  angle,  so  that  it  is  unneces- 
sary to  swivel  the  table,  as  is  the  practice  when  cutting  the 
spirals  in  a  universal  milling  machine.  The  machine  used 
in  this  case  Is  one  of  the  builders'  No.  2A  manufacturing 
milling  machines,  which  is  not  furnished  with  table  swivel- 
ling adjustment.  Of  the  three  cutters  carried  by  the  spindle, 
two  are  supported  between  the  main  and  outer  bearings,  and 
the  third  on  the  overhanging  end  of  the  arbor.  In  these  posi- 
tions they  are  centered  with  the  three  work  arbors  provided. 

The  dividing  head  is  provided  with  means  for  rotating  the 
work  for  the  spiral  cutting,  and  for  Indexing  for  tho  number 
of  teeth,  all  three  work  arbors  being  connected  and  operated 


siraullaniously  for  those  movements.  The  construction  of  the 
head  will  be  best  understood  from  the  line  drawing,  Fig.  2. 
The  feed-screw  A  of  the  milling  machine  table  is  connected 
with  the  worm-shaft  B  of  the  head,  through  simple  change 
gearing.  This  is  done  to  avoid  complication  as  much  as  pos- 
sible. It  is  often  possible  to  use  simple  in  the  i)larc  of  com- 
pound gearing  for  obtaining  spirals  of  given  lead,  if  the  cal- 
culations are  carefully  made.  Idlers  between  the  table  feed- 
screw A  and  worm-shaft  I)  are  used  for  changing  from  right- 
hand  to  left-hand  spirial,  or  vice  versa. 

The  connection  between  the  last  gear,  C,  of  the 
change  gear  train  and  the  worm-shaft  li.  as  shown,  is 
effected  through  the  index  i)late  D,  and  the  index  crank 
and  pin  P.  The  plate  provided  has  as  many  holes  as 
there  are  to  be  teeth  in  the  gear,  being  specially 
made  in  this  way  so  as  to  avoid  all  possibility  of  error 
.    in  dividing. 

Worm-shaft  B  and  the  worm  formed  on  it  drive 
worm-wheel  £,  which  is  keyed  to  a  short  shaft,  on  the 
outer  end  of  which  is  fastened  bevel  gear  F.  This 
bevel  gear  meshes  with  two  others,  G  and  H,  the  former 
keyed  to  the  central  spindle  •/,  and  the  latter  revolving 
loosely  upon  it,  but  pinned  to  the  hub  of  spur  pinion  K. 
K  meshes  with  pinions  L,  and  L,,  keyed  respectively  to 
spindles  J^  and  J„.  It  will  thus  be  seen  that  spindle  J, 
driven  by  bevel  gear  O,  rotates  in  the  same  direction 
as  spindle  J^  and  J,,  driven  by  bevel  gear  H  and  spur 
gears  K,  L^  and  L^. 

The  whole  mechanism  of  the  head  is  enclosed,  and  is 
provided  with  means  for  thorough  lubrication.  The 
spindles  have  the  same  provision  for  holding  and  forc- 
ing out  the  taper  shanks  of  the  work  arbors  as  are 
used  in  the  regular  milling  machines.  It  will  be  seen 
that  great  care  is  necessary  in  the  construction  of  the  gear- 
ing in  the  head-stock  to  prevent  back  lash  in  the  small  bevel 
and  spur  gears.  The  accurate  results  which  have  been  ob- 
tained in  the  practical  use  of  the  device  are  an  evidence  of 
the  good  workmanship  which  was  put  into  the  construction 
of  these  parts. 

At  the  tall-stock  end  an  angle  plate  is  used,  clamped  to  the 
top  of  the  table  and  provided  with  suitable  holes  for  holding 
tail-stock  centers  of  ordinary  construction.  These  holders  are 
provided  with  studs  whicli  pass  through  holes  in  the  knee 
and  are  clamped  by  nuts  on  the  other  side.   The  tail-center  for 


FIgr,  1.     Adjustable  Angular  Cutter  Spindle  and  Triple  Spiral  Head 
Attachments  used  on  Milwaukee  Plain  Miller. 

the  central  work  arbor  is  fixed  in  position,  while  those  for 
the  upper  and  lower  tail-centers  may  be  shifted  to  positions 
to  accommodate  the  different  lengths  of  work  arbors.  In  the 
case  shown,  the  upper  work  arbor  is  short  and  the  lower  one 
long,  necessitating  corresponding  positions  of  the  centers. 
The  three  arbors  are  made  of  these  different  lengths  to  pro- 
vide for  the  setting  of  the  spindle  on  the  angle.  When  so  set, 
with  the  arbor  arranged  as  shown.  It  will  be  seen  that  all 
three  cutters  start  their  work  at  once  and  finish  at  the  same 
time  on  the  three  stacks  of  pinions,  each  of  which  is  of  the 
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same  length.  For  cutting  right-hand  pinions  with  the  spindle 
head  reversed  to  the  same  angle  on  the  other  side,  the  upper 
and  lower  work  arbors  are  interchanged  in  the  spindles  in 
the  dividing  head,  requiring  the  upper  dead  center  to  be 
moved  outward  and  the  lower  one  inward  to  correspond. 

Cutting  oil  is  supplied  to  each  of  the  cutters  by  a  system  o£ 
piping,  leading  from  the  regular  oil  supply  equipment  of  the 
Milwaukee  miller.  The  final  arrangement  was  somewhat  dif- 
ferent from  that  shown,  permitting  the  head  to  be  swung 
over  to  the  other  angle  for  cutting  right-hand  gears,  without 
necessitating  disconnecting  the  piping. 


jawed  clutch  is  connected  by  a  horizontal  bent  lever  and  a 
reach  rod  to  a  vertical  shifting  lever  at  the  side  of  the  ma- 
chine, within  convenient  reach  of  the  operator.  The  two 
loose  clutch  gears  on  the  intermediate  shaft  are  self-oiling 
and  together  with  the  clutch,  are  of  massive  construction, 
and  so  designed  that  there  is  no  danger  of  the  teeth  slipping 
out  of  engagement,  except  when  forced  out  by  the  lever. 

The  arrangement  is  simple  and  easily  understood.  When 
driving  forward,  the  power  is  transmitted  to  the  pinion  on  the 
hub  of  the  driving  pulley,  thence  to  the  raw-hide  gear,  driv- 
ing the  intermediate  shaft,  and  from  there  to  that  one  of  the 
two  gears  in  the  bed  which  is  engaged  by  the  clutch  to  the 
intermediate  shaft.  From  that  gear  the  power  is  transmitted 
through  the  driving  shaft,  and  thence  through  the  usual  gear- 
ing to  the  table.  On  the  return  stroke,  the  belt  drives  a 
pulley  fast  to  the  driving  shaft,  which  operates  the  planer 
table  in  the  ordinary  way,  at  the  same  time  driving  freely  the 
intermediate  shaft,  which  is  connected  through  the  gearing 
with  the  other  driving  pulley.  The  ordinary  variation  ob- 
tained is  in  the  ratio  of  li>  to  1. 


Machtnery^y.T. 
Fig.  2.    Elevation  and  Sections  of  Triple  Spiral  Cutting  Attachment. 

It  is  interesting  to  note  that  the  manufacturers  for  whom 
this  device  was  furnished  have  gear  bobbing  machines  in 
this  device  was  furnished  have  gear-hobbing  machines  in 
being  their  experience  that  more  accurate  work  is  possible 
with  this  method  than  in  the  bobbing  process.  The  gear  is 
run  at  such  high  speed  that  defects  soon  show  themselves. 
No  figures  are  given  as  to  the  comparative  cost  of  the  two 
methods  of  cutting  gears. 


VARIABLE  SPEED  DRIVE  FOR  THE  WOOD- 
WARD &  POWELL  PLANER. 

The  accompanying  illustration  shows  an  underneath  or  a 
"worm's  eye"  view  of  the  arrangement  of  a  new  two-speed 
driving  mechanism,  which  has  been  applied  by  the  Woodward 
&  Powell  Planar  Co.,  Worcester,  Mass.,  to  its  planers.  The 
device  is  particularly  interesting  from  the  simplicity  with 
which  it  provides  two  cutting  speeds,  instantly  obtainable, 
leaving  the  return  speed  constant. 


View,  from  Underneath,  of  a  Planer  Drive  which  gives  Two  Forward 
Speeds  with  Constant  Reverse. 

The  tight  and  loose  pulleys  for  the  return  speed  are 
mounted  on  the  driving  shaft  as  usual.  The  tight  pulley  for 
the  forward  speed  runs  loosely  on  the  driving  shaft,  and  has 
a  long  hub  on  which  the  loose  pulley  for  the  same  belt  freely 
revolves,  and  to  which  is  kej'ed  a  driving  pinion,  meshing 
with  a  raw-hide  gear  on  an  Intermediate  shaft.  This  inter- 
mediate shaft  has  keyed  to  it,  inside  the  frame  of  the  planer, 
a  double-ended  jaw  clutch,  adapted  to  engage  corresponding 
jaws  in  the  hubs  of  two  gears  of  different  diameters,  which 
are  loosely  mounted  on  it.  These  gears  engage,  in  turn,  raw- 
hide   mating   gears,    fast    to   the    driving   shaft.     The    double- 


NILES-BEMENT-POND  SO-INCH  TURNING 
AND  BORING  MILL. 

The  advantages  of  the  horizontal  revolving  table  of  the 
boring  mill  over  the  face-plate  of  the  lathe  for  chucking  heavy 
pieces  are  well  known.  The  work  does  not  need  to  be  ele- 
vated so  high  in  the  boring  mill,  and  it  rests  on  the  table  by 
its  own  weight  while  it  is  being  centered  and  clamped.  These 
considerations  give  the  boring  mill  a  great  advantage  in  the 


NUes-Eement-Pond  30-inch  Vertical  Boring  MiU. 

rapid  production  of  heavy  duplicate  parts  which  require 
chucking  operations.  To  take  advantage  of  these  good  quali- 
ties, the  Niles-Bement-Pond  Co.,  Trinity  Building,  111  Broad- 
way, New  York,  has  brought  out  the  boring  mill  shown  in 
the  accompanying  engraving. 

The  base  and  upright  are  cast  in  one  piece,  strongly  ribbed 
to  insure  stiffness  under  the  heaviest  cuts.  All  bearings  are 
of  liberal   size,  and  particular  care  has  been  taken  to   make 
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the  mat'hiiie  run  smootlily.  ami  easy  to  luiii(lU>.  The  cross  rail 
is  of  suffaieiit  tlcpth  lo  insure  a  nilnimuni  ol'  detlectlon  under 
the  strain  of  the  cut,  and  has  a  wide  face  offering  a  broad 
bearing  to  the  saddle. 

The  table  Is  30  inches  In  diameter,  correspondinK  with  the 
ratlntr  of  the  machine.  It  is  supported  on  a  spindle  of  ample 
[iroportlons  running  on  a  step  bearing  submerged  In  oil, 
and  it  is  su|iported  laterally  by  a  long 
split  sleeve,  adjustable  for  wear  and 
having  a  conical  bearing  on  the  l)ed. 
This  preserves  the  alignment  per- 
manently, and  insures  a  true  run- 
ning table.  The  working  surface  of 
the  table,  as  regularly  built,  has  a  ?>■ 
jaw  combinaticn  chuck,  capable  of 
holding  work  from  4  to  25  inches  in 
diameter.  In  addition  to  the  jaw 
slides,  there  are  three  ratiial  T-slots 
for  bolting  on  work.  The  jaw  slides 
are  of  steel,  built  into  the  table.  The 
chuck  jaws  are  reversible  and  may 
be  readily  removed,  leaving  the  sur- 
face of  the  table  entirely  clear  for 
irregular  work  requiring  special 
clamping  fixtures. 

The   table   is   driven   by   an   accur- 
ately cut  bevel   gear  which,   as  may 

be  seen  in  the  illustration,  is  nearly  the  full  diameter  of 
the  swing.  The  machine  is  driven  by  a  4-step  cone  pro- 
vided with  back-gears  giving  eight  speeds;  this  number  is 
doubled  by  the  use  of  the  2-step  counter-shaft  provided. 
Thus  a  range  of  16  speeds  covers  the  work  for  which  the  ma- 
chine is  adapted  by  small  gradations,  insuring  the  proper 
speed  for  each  case.  The  total  gearing  ratio  of  27  to  1  in- 
sures a  maximum  cutting  power  on  large  diameters.  The 
turret  slide  is  supported  in  a  saddle  which  slides  on  the 
permanently  located  cross  rail.  Either  the  vertical  movement 
of  the  turret  slide  in  the  saddle,  or  the  horizontal  move- 
ment of  the  saddle  on  the  cross  rail,  may  be  effected  posi- 
tively through  the  feed  motion  provided.  There  are  IG 
changes  of  feed  driven  by  positive  gearing,  thus  making  many 
of  them  available  for  screw  cutting.  The  gears  regularly  fur- 
nished with  the  machine  give  16  pitches  from  4  to  4S  threads 
per  inch.  Additional  gears  may  be  furnished  at  a  slight 
extra  cost  so  that  the  machine  may  be  used  for  cutting  threads 
of  any  desired  pitch.  All  the  feed  changes,  including  the  re- 
versing of  the  feed  motion,  which  is  effected  by  the  lever  at 
the  base  of  the  vertical  feed  shaft,  may  be  effected  from  the 
operating  side  of  the  machine,  thus  making  the  manipulation 
simple  and  rapid,  and  increasing  the  output  of  the  tool.  The 
turret  has  five  large  holes  for  tool-holder  shanks  which  are 
securely  held  in  position  by  large  bolts  and  binder  plugs. 
The  flat  sides  with  which  the  turret  is  provided  give  a  broad 
bearing  to  the  back  faces  of  the  tool-holders,  thus  prevent- 
ing lateral  deflection  under  heavy  cuts. 

It  will  be  seen  that  the  machine  besides  being  stiff  and 
powerful,  is  simple  in  construction  and  convenient  in  opera- 
tion, thus  adapting  it  especially  to  manufacturing   purposes. 


lakes  the  thrust  of  (ho  drilling  pressure  of  the  opposite  head. 
The  design  of  these  drills  is  very  plainly  shown  in  the  half- 
tones. The  horizontal  machines  in  particular,  embody  an  en- 
tirely new  departure  in  multii)le  drill  design,  so  far  as  the 
arrangement  of  the  del  alls  is  concerned.  These  are  made  in 
two  sizes.  The  capacity  of  the  heads  of  the  larger  size  is  12  x 
48  inches — that  is,  the  adjustable  drill  spindles  will  cover  any 
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Fig.  1.     Double-head,  Ten-spindle  Bausb  Horizontal  Drilling  Machine. 

large  lay-out  within  a  rectangle  12  inches  high  by  48  inches 
wide,  eighteen  spindles  being  provided  in  each  head.  The 
smaller  size  horizontal  machine  carries  heads  of  a  capacity  of 
12  X  24  inches,  each  head  being  provided  with  ten  spindles. 
This  size  is  the  one  illustrated  in  Fig.  1.  Both  heads  on  the 
horizontal  machine  are  operated  independently  or  together,  as 
required.  All  spindles  are  provided  with  No.  3  Morse  taper 
sockets,  and  the  machines  are  designed  for  drilling  one-inch 
holes  in  soft  steel,  at  a  speed  of  55  feet  per  minute  at  the  peri- 


BAUSH  VERTICAL  AND  HORIZONTAL  MULTI- 
SPINDLE  DRILLING  MACHINES  FOR 
STRUCTURAL  WORK. 

The  two  multiple  spindle  drilling  machines  illustrated  in 
Figs.  1  and  2  have  been  designed  by  the  Baush  Machine  Tool 
Co.,  200  Wason  Avenue,  Springfield,  Mass.,  especially  for  the 
Bethlehem  Steel  Co.  for  drilling  structural  steel  made  in  the 
"Bethlehem"  sections,  and  manufactured  by  the  Grey  process. 
The  equipment  installed  by  the  Bethlehem  Works  consists  of 
eight  double-head  horizontal  machines  of  the  type  shown  in 
Fig.  1,  and  four  single-head  vertical  machines  as  shown  in  Fig. 
2.  The  vertical  machines  are  arranged  in  a  line,  every  other 
machine  being  jilaced  on  a  sliding  base  so  as  to  accommodate 
the  drilling  of  various  lengths  when  required.  The  horizontal 
machines  are  intended  for  drilling  the  flanges  of  the  rolled 
sections,  and  the  vertical  machines  are  designed  for  drilling 
the  web.     In   the  case  of  the  horizontal  machines,  each  head 


Fig.  2.    Slxteen-spindlo  Baush  Vertical  Drilling  Machine. 

phery  of  the  drill,  with  feeds  ranging  up  to  0.01  inch  per 
revolution  of  spindle.  Each  head  is  equipped  with  an  oil 
inimp,  pan,  reservoir  and  connections  to  each  spindle,  to  allow 
oiling  each  drill  independently. 

The  vertical  machines  are  also  built  in  two  sizes,  the  larger 
size  carrying  sixteen  drill  spindles,  and  having  a  capacity  of 
12  X   36  inches.     This  is  the  size  illustrated  in  Fig.  2.     The 
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smaller  size  carries  ten  spindles,  and  has  a  working  capacity 
of  12  X  24  inches.  The  spindles  in  these  machines  are  also 
provided  with  No.  3  Morse  taper  soclcets,  and  designed  for 
drilling  holes  of  the  same  size  at  the  same  speed  and  feeds  as 
the  horizontal  machines.  The  oil  pump  and  oiling  arrangement 
are  also  of  the  same  character  as  already  mentioned  in  con- 
nection with  the  machine  shown  in  Fig.  1. 

In  both  styles,  the  machines  are  motor-driven,  the  eighteen 
spindle-heads  being  driven  by  a  25  horse-power  motor,  and 
the  sixteen  spindle-heads  by  a  20  horse-power  motor,  while  the 
ten  spindle-heads  are  driven  by  a  15  horse-power  motor.  The 
drills  are  all  provided  with  a  two-speed  quick  return.  The 
vertical  machines  weigh  about  11,000  pounds,  and  the  double- 
head  horizontal  machines  about  25,000  pounds,  without  the 
motors. 


SPRINGFIELD  HIGH-PO"WER  MOTOR- 
DRIVEN  LATHE. 
The  motor-driven  lathe  shown  in  the  accompanying  illus- 
tration is  built  by  the  Springfield  Machine  Tool  Co.,  631  South- 
ern Ave.,  Springfield,  O..  and  is  known  as  the  company's 
No.  3  high-power  rapid-reduction  lathe  of  19  inches  capacity. 
One  of  the  most  noteworthy  features  of  departure  from  pre- 
vious designs-  is  the  system  of  drive  employed.  On  this  type 
of  lathe  the  power  is  transmitted  by  means  of  a  silent  chain 
drive,  instead  of  by  a  train  of  gears.     A  heavy,  cumbersome 


out  the  gears  and  longitudinal  feeds  are  made  with  a  series  of 
small  ridges  around  the  outer  circumference,  so  that  the 
operator  can  readily  get  a  good  grip.  The  lathe  is  equipped 
v.-ith  a  rapid  feed  change  gear  box,  which  gives  six  feeds  In 
geometrical  progression.  The  machine  shown  in  the  illus- 
tration is  also  equipped  with  a  modification  of  the  change 
gear  system  generally  in  use,  but  the  lathe  may  also  be 
equipped  with  the  "Ideal"  rapid  change  gear  system,  used  on 
the  lathes  of  the  Springfield  Machine  Tool  Co.  Using  either 
system  of  change  gearing,  the  lathe  is  equipped  with  auto- 
matic stop  and  reverse.  The  latter  can  be  controlled  either 
from  the  head  or  apron  as  desired  by  the  operator. 

The  machine  is  of  an  exceptionally  heavy  design  through- 
out. The  head  is  heavily  ribbed;  the  spindle  runs  in  large 
journals,  which  are  oiled  by  means  of  babTjitt  rings  of  tri- 
angular shape,  carrying  a  profuse  stream  of  oil,  and  thereby 
preventing  any  possibility  of  heating  the  boxes.  The  back- 
gear  shaft  is  oiled  in  the  same  manner.  In  actual  tests  this 
lathe  has  proved  itself  capable  of  taking  cuts  with  a  feed 
of  5/32  inch  and  a  cutting  speed  of  60  feet  per  minute,  with  a 
cut  %  inch  deep  in  60-point  carbon  steel. 


Springfield  No.  3  High-power  Rapid-reduction  Lathe 

construction  is  thereby  avoided,  and  a  neater  and  more  com- 
pact appearance  given  to  the  machine. 

The  motor  is  a  1^2  H.P.  variable  speed  motor,  the  speed 
variations  being  within  the  limits  of  500  and  1,000  revolu- 
tions." The  fast  speeds  of  the  spindle  are  obtained  by  direct 
drive  through  the  silent  chain  mentioned,  from  the  motor 
to  the  spindle.  The  next  series  of  slower  speeds  are  obtained 
thi'ough  a  train  of  gears  consisting  of  one  set  of  spur  gears 
and  one  set  of  helical  gears.  The  smooth  action  of  the  helical 
gears  eliminates  any  chatter  marks  when  taking  fine  cuts 
in  finishing  work.  The'  slowest  series  of  speeds  are  obtained 
by  a  double  set  of  back  gears.  By  the  arrangement  outlined 
spindle  speeds  from  10  to  285  R.P.M  are  obtainable.  The 
clutches  used  throughout  the  geared  head  are  positive  steel 
clutches,  but  so  arranged  that  the  machine  does  not  have 
to  come  to  a  dead  stop  before  changes  can  be  made.  A  belt- 
driven  model  of  this  lathe  Is  also  built,  which  has  ten  speed 
changes  for  the  lathe  head  itself,  which,  with  a  two-speed 
counter-shaft,  gives  twenty  different  speeds.  This  machine  is 
designed  to  give  a  constant  cutting  speed  of  80  feet  pr  minute 
for  all  diameters,  from  IV2  inch  to  ISi/i  inches.  "When  motor- 
driven,  if  a  constant  speed  instead  of  a  variable  speed  motor 
is  used,  eight  mechanical  speeds  are  obtainable. 

The  operating  lever  for  the  control  is  placed  on  the  right 
side  of  the  apron,  where  it  is  out  of  the  way  of  the  operator, 
and  yet  very  convenient  of  access.  The  cross-feed  screw  and 
compound  rest  screw  have  micrometer  dials,  permitting  ac- 
curate adjustments.     The  friction  knobs  for  throwing  in  and 


BESLY  PISTON  RING  DISK  GRINDER. 
The  accompanying  half-tone  illustrates  a  new  type  of  grind- 
ing   machine    built    by    Charles    H.    Besly    &    Co.,    15-17-19-21 
South  Clinton   Street.   Chicago,    111.     This   machine  has  been 

designed  especially  for  grinding 
the  sides  of  piston  rings  rapidly 
and  accurately  to  size.  The  novel 
feature  of  the  machine  is  that  the 
grinding  is  done  on  a  steel  disk 
wheel  which  has  its  sides  covered 
with  Helmet  spiral  abrasive  disks, 
made  by  the  builders.  The  ma- 
chine will  grind  rings  from  the 
smallest  diameter  up  to  10  inches 
diameter. 

The   machine   as  shown   carries 
IS-inch  disk  wheels.     The  spindle 
is   1%    Inch  in   diameter,  and   is 
made     from     the     crucible     steel. 
The  bearing  bushings  are  each  8 
inches  long  and  are  carefully  fit- 
ted into   bored   holes   in  the  base 
casting,     thus     assuring     perfect 
alignment,   as   well   as   making   it 
easy  to  replace  them  when  worn 
out.     The  bushings  are  split,  have 
removable   caps,  which   are   fitted 
over   the   bushings,  making  it  easy  to  remove  the  spindle  if 
necessary.    The  end  adjustment  of  the  spindle  is  accomplished 
by   means    of    a    threaded    collar,    which   is   mounted   on    the 
spindle  just  under  the  flange  of  the  spindle  pulley.     The  end 
thrust  is  taken  on  hardened  and  ground  steel   thrust  collars 
of   large   area.      The   bearings   are   well    protected    from    dirt 
and  grit,  and  particular  attention  is  given  the  lubricating  of 
all   bearing  parts.     The  spindle  pulley   is   7   inches   diameter 
by  6%  inches  face. 

On  the  right-hand  side  of  this  machine  and  secured  to  the 
bed,  is  a  dove-tailed  bed  plate.  On  this  bed  plate  is  mounted 
a  platen  or  carriage,  which  has  a  reciprocating  motion,  and 
is  moved  back  and  forth  parallel  to  the  face  of  the  disk 
v.'heel.  This  motion  is  attained  through  a  gear  and  rack 
underneath  the  bed,  the  gear  receiving  its  movement  through 
a  crank  and  lever,  the  crank  being  attached  to  a  lower  shaft, 
which  is  driven  by  a  spur  gear  meshing  with  a  gear  on  the 
worm-gear  shaft.  This  shaft,  in  turn,  projects  on  the  rear 
side  of  the  machine,  and  is  driven  direct  from  the  counter- 
shaft by  a  quarter  turn  belt.  On  the  worm-gear  shaft  is 
mounted  a  clutch,  which, .  upon  being  thrown  in,  lets  this 
shaft  make  four  revolutions,  and  then  releases  automatically, 
the  four  revolutions  of  this  shaft  moving  the  platen  ahead 
and  back  to  its  original  starting  point. 

Upon  the  platen  is  mounted  a  compound  slide,  also  hav- 
ing a  reciprocating  motion,  this  motion  being  to  and  from 
the  face  of  the  disk  wheel.  The  slide  receives  its  motion 
from   a   cam  which  is   secured  to  the  outer  edge  of  the  bed 


July,  1908. 


MACHINERY. 


821 


plate.  Upon  this  slide  la  mounted  the  head  or  bearings  of 
the  spindle  which  carries  the  chuck  for  holding  the  work 
to  be  ground.  This  head  can  be  moved  back  and  forth  at  will 
by  means  of  a  screw  and  hand-wheel,  the  screw  being 
equipped  with  a  micrometer  dial  graduated  to  read  in  thou- 
sandths of  an  inch.  The  cIukIv  Is  of  the  magnetic  rotating 
type,  and  receives  its  rotary  motion  through  bevel  and  spur 
gears  from  the  lower  sluift  in  the  base  of  the  machine.  A 
sliding  gear  is  provided  In  the  base  of  the  machine,  by  means 
of  which  a  rapid  or  slow  motion  can  be  obtained  across  the 
face  of  the  disk. 


Besly  Piston  Ring  Grinder, 

The  action  of  the  machine  is  as  follows:  The  work  is 
placed  on  the  chuck  and  the  lever  tripped,  the  platen  moves 
forward,  and  the  chuclc  carrying  the  work  moves  towards 
the  face  of  the  grinding  disk,  the  work  rotating  and  its  entire 
surface  coming  in  contact  with  the  grinding  disk.  Thus, 
Instead  of  grinding  in  one  place  only,  the  whole  face  Is 
ground  at  once.  As  soon  as  the  platen  gets  to  its  full  forward 
stroke  it  recedes,  and  near  the  end  of  the  strolce  the  chuck 
carrying  the  worlv  also  recedes  from  the  face  of  the  grind- 
ing disk.  As  soon  as  a  full  backward  stroke  is  reached,  the 
platen  and  chuck  stop  automatically.  The  principal  dimen- 
sions are  as  follows:  height  from  floor  to  center  of  spindle, 
42  inches;  space  occupied  by  base  on  floor,  30x48  inches; 
weight  of  machine  complete,  3,000   pounds. 


GARDNER  DOUBLE  DISK  GRINDER. 

The  double  dislv  grinder  shown  herewith,  made  by  the  Gard- 
ner Machine  Co.,  Beloit,  Wis.,  embodies  what  is,  so  far  as  we 
know,  a  distinctly  original  idea  in  its  construction- — namely, 
that  of  having  both  wheels  driven  by  one  pulley  and  one  belt. 
To  accomplish  this,  the  outer  disk  is  carried  on  a  sleeve  sup- 
ported in  the  adjustable  bearing,  and  is  driven  by  a  drive 
shaft,  forming  an  extension  of  the  spindle  on  which  the  other 
disk  and  driving  pulley  are  mounted,  the  sleeve  being  splined 
to  the  drive  shaft. 

This  arrangement.  It  will  be  seen,  makes  possible  a  very 
neat  design  of  frame,  It  being  in  the  form  of  a  column  for 
carrying  the  fixed  spindle,  and  provided  with  a  knge  extending 
outward  to  furnish  a  bearing  surface  for  the  slide  of  the 
adjustable  spindle.  The  sliding  head  is  equipped  with  mi- 
crometer stop  screws  and  a  back  stop.  The  importance  of  the 
back  stop  is  not  always  realized  by  the  purchaser.  It  comes 
Into  play  in  finishing  very  thin  work,  say  from  %  Inch  down 
to  1/32  inch  in  thickness.  It  is  adjusted  so  as  to  allow  the 
disks  to  be  separated  just  enough  to  introduce  the  work,  and 
not  enough  to  allow  room  for  the  work  to  be  caught  between 
the  work  rest  and  the  wheel.  The  sliding  head  Is  operated 
by  means  of  a  hand  lever  which  Is  directly  connected  with  a 
steel  cut  pinion  meshing  with  a  steel  cut  rack  fastened  to  the 
under  side  of  (he  sliding  bead. 

To  remove  I  lie  disk  from  I  lie  machine,  the  driving  shaft  of 
the  left-hand  head  is  uncoupled  from  the  main  spindle.     The 


end  of  this  drive  shaft  Is  made  with  a  left-hand  thread  and  a 
taper  shank,  the  main  spindle  being  bored  and  threaded  to 
receive  It.  When  this  has  been  removed,  the  sliding  head 
can  be  taken  off  for  re-covering  the  wheels,  or  the  main  spin- 
dle disk  may  be  used  with  the  machine  in  this  condition,  with 
special  work  table  and  fixtures  for  ordinary  iiat  surface  grind- 
ing. The  disk  wheels  are  fastened  to  the  spindles  by  the  usual 
countersunk  screws. 

The  machine,  as  may  be  seen  from  the  engraving,  is  rigidly 
constructed  throughout,  and  great  care  has  been  taken  in  pro- 
viding lubrication  and  excluding  dust  from  the  wearing  sur- 
faces, the  hollow  spindle  being  provided  with  dust-proof  collars 
for  this  purpose,  as  well  as  the  main  bearings.  Disk  wheels 
of  either  15  or  IS  inches  diameter  may  be  used.  The  maxi- 
mum distance  between  the  wheels  is  4V4  inches,  which  Is 
enough  for  the  great  majority  of  cases,  though  this  may  be 
increased  to  suit  special  work.  The  weight  of  the  machine  in 
the  condition  shown  in  the  engraving  is  1,000  pounds,  and 
when  crated  for  domestic  shipment  weighs  1,800  pounds.  It 
is  furnished  with  all  the  necessary  accessories,  such  as  setting- 
up  press  for  the  disks,  counter-shaft,  wrenches,  and  other 
supplies. 

This  machine  will  be  furnished  In  two  other  forms  besides 
that  shown.     In  one  case,  provided  with  an  additional  single 
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Double  Disk  Grinder  driven  from  Single  PuUey. 

disk  at  the  right-hand  end  of  the  main  spindle,  having  the 
usual  tilting  table  and  standard  work  holding  arrangements. 
This  machine  will  be  known  as  the  "No.  12  combination" 
grinder.  The  other  style,  the  "No.  12  duplex,"  will  have  the 
same  form  of  double  disks,  sliding  heads,  etc.,  duplicated  on 
the  right-hand  side  of  the  column,  the  whole  machine  being- 
driven  by  one  belt.  This  arrangement  can  be  used  either  as 
a  roughing  and  finishing  machine,  or,  if  desired,  two  men  may 
be  employed  on  the  same  or  different  work. 


WESTINGHOUSB  TYPE  "SA"  MACHINE 
TOOL  MOTORS. 

In  order  to  operate  a  machine  tool  with  the  greatest 
economy,  the  speed  must  be  adjusted  in  each  case  for  the 
work  in  hand.  The  new  type  SA  motor,  brought  out  by  the 
Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  permits  a 
quick,  easy  and  accurate  speed  adjustment,  and  the  advantage 
of  the  motor  drive  in  this  respect  as  coniiiared  with  the  slow 
and  cumbersome  method  of  shifting  belts  Is  apparent.  The 
controller  and  the  motor  can  be  mounted  convenient  for 
(he  operator,  and  the  desired  speed  can  be  obtained  without 
stopping  the  work.  It  Is  stated  that  In  one  large  American 
manufacturing  establishment,  where  this  type  of  motor  was 
substituted  for  the  older  form  of  power,  tests  made  before- 
and   after   installing   the  motors   indicated  a  saving   in   favor 
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of  the  motor  of  30  per  cent  of  the  cost,  as  well  as  considerable 
improvement  in  the  quality  of  the  product.  The  speed  of 
these  motors  can  be  adjusted  within  wide  limits,  simply  by 
moving  the  controller  handle,  and  the  speed,  once  adjusted, 
remains  practically  constant  at  all  loads  until  further  ad- 
justment is  made.  The  number  of  different  speeds  obtain- 
able between  the  minimum  and  maximum  is  limited  only  by 
the  number  of  notches  on  the  controller.  The  standard  type 
of  SA  motors  is  built  in  capacities  of  from  l'^  to  23  H.P. 
for  speed  ratios  of  1  to  4,  and  in  capacities  of  from  V,  to  50 
H.P.,  for  speed  ratios  of  1  to  3. 

In  all  type  SA  motors,  the  coils  on  the  auxiliary  poles  are 
in  series  with  the  armature  circuit,  so  that  the  strength  of 
these  poles  depends  on  the  load  of  the  motor,  and  is  always 
proportional  to  the  armature  reaction.  This  is  true  no  mat- 
ter which  way  the  armature  is  rotating.  The  result  is  that 
under  the  brushes  is  a  fixed  magnetic  field  of  exactly  the  right 
strength  to  cause  sparkless  commutation  at  all  loads  and  at 
all  speeds  within  the  limits  of  the  motor  rating,   and  heavy 
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"Westinghouse  Type  SA  Machine  Tool  Motor. 

overloads  can  be  carried  for  short  periods.  The  open  type  SA 
motor  will  carry  its  full  rated  load  at  any  rated  speed  for  12 
hours  or  2  hours,  according  to  its  rated  time  of  operation, 
with  a  temperature  rise  not  exceeding  72  degrees  F.  It  will 
carry  an  overload  of  25  per  cent  for  one  hour  or  of  50  per 
cent  momentarily  without  injurious  heating  or  sparking. 
The  two-hour  ratings  are  satisfactory  for  intermittent  ma- 
chine tool  sei-vice,  and  will  give  excellent  results  when  ap- 
plied for  such  purposes. 


"WALCOTT  &  ■WOOD  20-INCH  CRANK  SHAPER. 

The  crank  shaper  shown  In  the  accompanying  half-tones 
and  line  engravings  is  the  first  of  a  new  line  brought  out  by 
the  Walcott  &  Wood  Machine  Tool  Co.,  Jackson,  Mich.  Th-; 
•details  of  this  line  of  shapers  have  been  worked  out  along 
original  lines  throughout,  and  differ  in  many  points  from  the 
standard  construction  with  which  most  shaper  users  are 
familiar.  The  changes  are  quite  largely  along  the  line  of 
increased  stiffness  and  durability,  and  give  evidence  of  care- 
ful attention  to  small  details. 

Driving  Mechanism. 
The  machine  is  of  the  crank  type  with  the  quick  return 
obtained  by  elliptical  gearing.  Except  for  the  difiBculty  of 
making  accurate  gearing  of  this  kind,  this  movement  is 
especially  adapted  for  the  quick  return  motion  of  a  shaper. 
The  action  is  simple  and  direct,  requiring  very  few  parts,  and 
is  exceedingly  durable.  The  methods  of  manufacture  devel- 
oped by  the  makers  for  these  gears  insure  accurate  work  at 
reasonable  cost,  so  that  the  only  objection  to  their  use  is 
in  a  measure  removed.  The  driving  connections  will  best 
be  understood  by  referring  to  Figs.  3  and  4  in  connection 
wifb    the   half-tone   engravings.     The    4-step    driving   cone    is 


mounted  on  the  sleeve  A  which  takes  the  pull  of  the  belt. 
It  drives  shaft  B  which  has  mounted  on  it  double  sliding 
gears  which  may  be  made  to  engage  at  will,  by  the  operation 
of  lever  C,  with  either  of  gears  D  and  E.  By  this  means  the 
four    speeds    given    by    the    cone   pulley   are    doubled,    giving 


Fig.  1.    Walcott  &  "Wood  20-inch  Crank  Shaper. 

eight  in  all.  Pinion  teeth  are  cut  in  the  sleeve  on  which 
gears  D  and  E  are  mounted,  meshing  with  the  bull-wheel  F. 
This  is  keyed  to  a  shaft,  the  other  end  of  which  carries  one 
of  the.  elliptical  gears  G  whose  mate  H  is  attached  to  and 
drives  the  crank  V. 

The  slotted  link  .7  which  drives  the  ram  E  is  of  unusual 
length,  as  may  be  seen,  being  pivoted  near  the  base  of  the 
machine  to   link  L.     The   upper  end   is   pivoted   to   block   M, 


Fig.  2.    Front  View  of  Walcott  &  Wood  20-inch  Crank  Shaper. 

which  is  supported  on  ways  on  the  inside  of  the  ram  on 
which  it  is  adjusted  by  screw  :v  which  is  connected  by  bevel 
gearing  with  squared  shaft  O,  by  means  of  which  the  position 
of  the  ram  is  adjusted.  The  handle  P  operates  a  stud  with  a 
pinion  on  the  lower  end  meshing  with  a  rack  having  a  wedge 
surface  which  tightens  a  binding  lever,  bringing  the  loose 
section  of  the  adjusting  block  If  simultaneously  up  against 
the  under  side  of  the  ways  on  the  ram  and  against  the  ad- 
justing   screw,    clamping    them    all    tightly.      The    length    of 
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slroke  is  adjusted  by  squnrod  sliaft  Q  wlilch  Is  connected  by 
spur  and  bevel  gearing  with  screw  li  whieli  shifts  the  posi- 
tion of  a  cranli-pin  in  the  slotted  oranli.  The  length  oC  stroke 
is  read  from  a  dial  S  whose  iiointer  Is  eonnectod  by  spin- 
gearing  and  rocks  with  the  ram. 

Tool  Head  and  Down  Feed. 

The  tool  head  is,  in  tlie  main,  of  familiar  construction, 
although  a  number  of  conveniences  and  improvements  have 
been  made  in  details.  It  swivels  to  any  angle  through  an  arc 
of  00  degrees,  and  its  feedscrew  has  an  adju-stably  graduated 
collar  reading  to  thousandths  of  an  inch.  A  graduated  scale 
and  adjustable  pointer  are  provided  for  inflicating  the  depth 
of  the  cut.  A  strap  tool-post  is  used.  The  clapper  box  is 
strengthened  by  a  tie-rib  which  connects  the  two  sides,  mate- 
rially strengthening  it  against  side  thrust. 

The  power  down  feed  is  accomplished  by  positive  mechan- 
ism acting  without  the  use  of  springs.     It  is  operated  by  an 


and  upward.  The  wide  top  bearing  Is  tapered  slightly  up- 
ward and  inward.  The  lower  and  side  bearings  fit  the  ram 
surfaces,  being  planed  and  scraped  to  receive  them.  The 
iijiaco  be'weon  tlie  tajjercd  upper  bearing  surface  of  the  ram 
and  the  over-hanging  lip  of  the  column  is  filled  on  each  side 
with  a  tapered  wedge  gib  set  up  by  screws  acting  on  ita 
edge,  thus  adjusting  them  in  the  direction  of  their  greatest 
stiffness,  producing  a  uniform  contact  Instead  of  localizing 
it  under  the  points  of  the  set-screws  as  Is  the  case  with  the 
usual  form  of  flat  gib. 

In  order  to  Insure  the  permanent  maintenance  of  the  side- 
wise  alignment  of  the  ram,  the  side  bearing,  so  the  builders 
claim,  Is  (iO  per  cent  greater  on  this  machine  than  on  any 
other  regularly  manufactured.  The  ratio  of  the  lower  bearing 
to  the  side  bearing  is  calculated  to  be  such  thtit  the  ram  will 
v/ear  outward  so  that  the  wear  will  be  continually  taken  up 
on  the  sides  without  requiring  special  provisions  for  this. 
By  making  the  upward   bearing  substantially   flat,  the  wedg- 
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Figs,  3  and  4.    Section  and  Elevation  showing  Design  of  Shoper. 


adjustable  dog  Y  supported  on  a  rail  mounted  on  top  of  the 
column.  This  dog  enters  the  slotted  arm  V  at  the  end  of 
the  back  stroke,  rocking  it  forward  and  bringing  it  back  agai^ 
as  the  ram  reverses..  This  rocking  movement,  by  means  of  a 
ratchet  and  pawl.  Is  transmitted,  through  the  bevel  gearing 
shown,  to  the  down  feed  screw.  The  ratchet  Is  used  for 
connecting  or  disconnecting  the  motion.  The  amount  of  feed 
is  varied  by  altering  the  ))osition  of  Y. 

Construction  of  the  Sliding  Bearings. 

A  particular  feature  of  this  machine  is  the  method  of 
gibbing  used  throughout.  This  is  best  seen  in  the  case  of 
the  ram  in  Fig.  ?,.  Instead  of  the  ordinary  square  form  of 
ram  bearing  with  caps  screwed  on  to  hold  the  ram  to  Its 
work,  the  construction  shown  is  used,  in  which  the  bearing 
practically  surrounds  the  ram  slide  on  three  sides  with  the 
solid  melal  of  the  column.  The  ram  has  flat  bearings  under- 
aeatb  and  a  flat  wide  side  bearing  tapering  slightly  outward 


Ing  tendency  that  results  from  the  use  of  45-degree  top 
bearings,  as  sometimes  used,  is  eliminated,  while  the  abolish- 
ing of  screwing  on  caps  goes  far  toward  removing  the  possi- 
bility of  the  "fan-tail"  cut  which  results  from  the  give  of  such 
caps  under  heavy  cuts. 

The  same  principle,  so  far  as  possible,  is  carried  out  in 
other  bearings.  In  the  case  of  the  rocker  arm  J,  a  detailed 
cross-section  of  which  is  shown  at  the  right  of  Fig.  3.  a  taper 
gib  of  the  same  type  has  been  produced  provided  with  screws 
for  both  forcing  it  out  and  drawing  it  in,  so  that  its  posi- 
tion can  be  accurately  located.  This,  in  combination  with  the 
slight  angular  displacement  of  the  ram,  resulting  from  its 
unusual  length,  as  previously  described,  reduces  the  wear  of 
the  block  and  the  slot  to  a  minimum,  and  makes  It  possible 
to  take  up  whatever  wear  may  occur.  The  pin  about  which 
the  arm  is  pivoted  to  the  adjusting  block  of  the  ram,  la 
tapered  so  that  this  may  be  adjusted  for  wear.  The  journal 
of   the    hub   of   the   slotted    crank    U   In    the   main    triime    is 
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unusually  long,  and  its  bearing  is  cast  solid  with  the  column. 
All  of  this  tends  to  make  a  strong  and  durable  driving 
mechanism. 

Cross-Rail  and  Table. 

The  cross-rail  W,  Fig.  5,  is  of  box  form  designed  to  with- 
stand the  strain  of  heavy  cuts.     The  bearings  on  the  front  of 
.  the   column   are  made  with   the  outside  surfaces   at  a   slight 
angle  to  provide  means  for  automatically  taking  up  wear  in 
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^achfnery,y.T. 
Fig.  5.    Transverse  Section  through  Apron,  and  Column  of  Shaper. 

the  same  way  as  is  done  with  the  ram  bearings.  This  makes 
it  unnecessary  to  rely  on  the  pressure  of  a  few  gib  screws  to 
maintain  the  alignment.  The  apron  is  provided  with  a  gib  of 
the  same  kind  as  used  in  the  ram  and  rocker  arm,  for  taking 
up  the  wear.  The  table  is  of  box  form,  and  can  be  readily 
detached.  It  is  locked  to  the  apron  in  a  simple  and  effective 
way.  An  outer  support  of  the  practical  form  shown  in  Figs. 
1  and  2  is  supplied  with  the  machine. 

Feed  Mechanism. 
To  avoid  the  necessity  for  adjusting  the  feed  for  various 
heights  of  the  table,  an  original  feed  mechanism  has  been 
employed.  At  the  right  side  of  the  cross-rail  is  mounted  a 
bracket  which  contains  a  crank  connected  by  bevel  gearing 
and  telescopic  shaft  with  the  bull-wheel  shaft.  The  crank  Is 
connected  with  a  slotted  link  which  is  thus  vibrated  in  the 
proper  relation  with  the  ram  for  the  feeding  movement.  An 
adjusting  screw  and  knob  shifts  the  position  of  a  trunnion 
nut  in  this  slotted  link  to  vary  the  rate  and  the  diameter 
of  the  feed.  The  trunnion  nut  is  connected  by  a  link  with  the 
ratchet  arm  of  the  feed  gear  wheel,  which,  in  turn,  meshes 
with  the  pinion  on  the  cross-feed  shaft  in  the  usual  way. 
The  pinion  driving  the  cross-feed  screw  is  connected  to  it  by 
clutch  teeth  kept  in  engagement  by  a  spring.  This  furnishes 
a  safety  device  so  that  if  the  table  is  accidentally  fed  to  the 
extreme  end  of  its  travel,  the  resistance  of  this  movement 
stopping  the  screw  will  cause  the  clutch  teeth  to  be  forced 
out  against  the  pressure  of  tlie  spring,  thus  stopping  the 
feed  and  preventing  the  breaking  of  any  part. 

Details  of  Construction  and  Equipment. 

In  describing  the  means  for  adjusting  the  position  of  the 
ram  by  means  of  crank-shaft  0.  screw  N  and  clamping  handle 
P.  mention  should  have  been  made  of  the  reason  for  following 
this  plan  in  place  of  the  usual  one  in  which  M  Is  clamped  by 
a  bolt  through  a  vertical  slot  in  the  ram  with  a  handle  simi- 
lar to  P  at  the  top.  The  arrangement  here  used  does  away 
with  this  elongated  slot,  and  thus  allows  the  ram  to  be 
ribbed  through  from  side  to  side  above  block  .1/  throughout 
its  whole  length.  This  greatly  increases  the  stiffness  of  the 
ram,  and   its  capability  for  doing  heavy   and   accurate  work. 

As  to  the  general  character  of  the  design  and  workman- 
ship of  the  machine,  aside  from  what  has   already  been  ex- 


plained, it  may  be  mentioned  that  all  bearings  are  bushed 
witu  bronze,  and  all  rapid  running  bearings  are  provided  with 
ring  oilers.  The  ring  oilers  for  the  driving  shaft  are  seen 
plainly  in  Fig.  5  at  Z,  Z,  Z.  The  driving  cone  is  provided 
with  bushings  with  an  oil  chamber  between,  arranged  so 
that  a  splasher  attached  to  the  pulley  throws  the  oil  over  the 
stem  and  keeps  the  bearings  thoroughly  lubricated.  Suitable 
oiling  facilities  are  provided  for  all  the  other  running  and 
sliding  bearings. 

The  vise,  as  shown  in  the  half-tone,  is  designed  to  lie  down 
flat  on  top  of  the  table,  giving  it  a  rigid  support.  It  is 
graduated  and  provided  with  a  swivel  base.  All  the  shafting 
is  of  the  best  quality  steel  ground  to  size.  The  gears  are  all 
cut  from  the  solid,  and  are  of  coarse  pitch  and  wide  face, 
driven  by  steel  pinions.  The  maximum  stroke  of  the  ma- 
chine is  20  inches;  the  horizontal  travel,  27  inches;  the 
length  of  the  ram  bearing  in  the  column,  36  inches;  the 
down  feed  of  the  head,  7  inches.  The  width  of  the  belt  used 
is  3  inches.  The  counter-shaft  is  run  at  about  350  revolu- 
tions per  minute.  The  •  maximum  ratio  of  the  gearing  is 
32  to  1.  The  net  weight  of  the  machine  and  counter-shaft 
is  4,100  pounds. 

The  line  of  shapers  to  which  this  20-inch  belongs  will  later 
Include  a  16-lnch  and  a  24-inch  size,  as  well,  with  probably 
is  4,100  pounds. 


U.  S.  ELECTRICAL  TOOL  CO.'S  BENCH  GRINDER. 
The  electric  bench  grinder  illustrated  in  the  accompany- 
ing half-tone  is  manufactured  by  the  United  States  Electrical 
Tool  Co.,  Cincinnati,  Ohio.  The  motor  of  this  bench  grinder 
is  of  the  air-cooled  type  of  2  H.P.  capacity,  and  made  for  110 
or  220  volts  direct  current.  It  is  operated  by  connecting 
it    directly    to    an    ordinary    incandescent    lamp    socket.      The 


Bench  Grinder  built  by  the  United  States  Electrical  Tool  Company. 

emery  wheels  used  are  12xli4  inch  and  10x1  inch,  respec- 
tively. The  bearings  are  conical,  dust-proof,  and  adjustable 
for  wear.  The  tool  rests  are  adjustable  and  can  be  taken 
off,  if  required,  or  swung  out  of  the  way.  Besides  being  used 
for  regular  grinding  work,  this  grinder  is  also  suitable  for 
buffing  or  polishing  work. 


RACINE  HIGH-SPEED  AUTOMATIC  HACK- 
SAW MACHINE. 

The  hack-saw  manufactured  by  the  Racine  Gas  Engine  Co., 
Racine  Junction,  Wis.,  which  was  described  in  "New  Machinery 
and  Tools"  department  in  the  January,  190S,  issue  of  Maciiin- 
EBY,  has  been  brought  out  in  an  improved  form,  as  shown  in 
the  accompanying  engraving.  As  will  be  remembered,  an  im- 
portant feature  of  the  machine  is  the  means  provided  for  posi- 
tively arresting  the  saw  from  contact  with  the  work  on  the 
back  stroke,  thus  lengthening  the  life  of  the  saw,  increasing 
the  rapidity  of  the  cutting,  and  squaring  off  the  end  of  the 
work  more  accurately. 

The  improved  design  shown  herewith  has  been  especially 
planned  for  increasing  the  rate  of  production.  With  this 
end  in  view,  a  tank  and  pump  for  a  lubricant  has  been  pro- 
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vliled.  A  cutilng  (•oiupoiiiul  costing  less  than  2  cents  per 
Kiillon  Is  veeoiiinioudetl,  which  is  luimpod  from  the  tank 
tliroiif;h  a  iiii)o  into  a  reservoii',  and  thence  onto  the  worlt, 
wlioncc  it  falls  into  the  trough  piovidcd  around  the  base 
of  the  nwchine.  and  then  returns  to  tlie  tank  again  to  be  used 
over  continuously  as  in  screw  machines  and  other  machine 
tools. 


Racine  High-speed  Automatic  Haclt-saw  Machine. 

The  raising  of  the  saw  on  the  return  has  proved  to  be  of 
great  value  in  increasing  the  rate  of  production.  It  is  also 
impossible  to  break  the  saw  by  applying  too  much  pressure  to 
it.  As  much  as  80  pounds  pressure  has  been  used  for  a  saw 
blade  14  inches  long,  1  inch  wide,  and  0.032  inch  thick,  without 
injury,  a  6-inch  round  bar  having  been  cut  off  under  these 
conditions  in  32  minutes.  It  is  possible,  also,  to  use  a  thin 
blade,  thus  effecting  a  saving  of  material. 

The  use  of  the  cutting  compound  has  made  possible  a 
doubling  of  the  speed  on  a  machine  of  this  type,  while  the 
length  of  time  that  a  saw  blade  can  be  used  is  increased 
from  10  to  40  per  cent,  according  to  the  size  and  kind  of  ma- 
terial to  be  cut.     The  blade  is  also  less  liable  to  break. 


ANGLE  MEASURING  INSTRUMENT  MADE  BY 
SCHELLENBACH-HUNT  TOOL  CO. 

The  Schellenbach-Hunt  Tool  Co.,  Cincinnati,  Ohio,  is  mak- 
ing the  unique  angle  measuring  device  shown  herewith  in 
Figs.  1  and  2.  This  instrument  is  arranged  with  suitable 
multiplying  gearing  to  indicate  the  position  of  an  adjustable 


Pig.  1, 


ScheUehbacll-Hunt  Angle  Mensnrine  Dovlce  used  on  the 
Drawing  Board. 


Straight-edge  sector  to  within  one  minute  in  easily  read 
graduations.  It  may  be  used  tor  accurate  work  on  the  draw- 
ing board  or  for  laying  out  angles  for  templets  on  sheet 
metal  and  similar  work. 


The  device  when  used  on  the  drawing  lioard  is  arranged  as 
shown  in  Fig.  1.  To  the  straight -ednc  al  the  left,  which 
lines  the  device  wllh  the  edge  of  the  drawin.i;  board,  is 
fastened  a  stationary  gear  of  144  teeth  about  whoso  center  is 
111  voted  the  radial  aim  used  for  taking  off  or  scribing  the 
angles.  The  working  edge  of  this  arm  passes  through  the 
center  of  the  pivot.  The  plate  to  which  this  arm  is  fastened 
carries  a  pinion  of  18  teeth  meshing  with  a  stationary  gear 
and  attached  to  the  end  of  the  spindle  of  a  large  revolving 
gear  of  135  teeth  shown  at  the  right.  This  gear,  in  turn, 
meshes  with  a  pinion  of  18  teeth  on  the  spindle  which  car- 
ries the  pointer  shown,  which  thus  makes  60  revolutions  for 
each  full  revolution  of  the  arm.  The  stationary  dial  around 
which  the  pointer  travels,  is,  accordingly,  graduated  into  360 
degrees,  each  degree  corresponding  with  a  minute  of  move- 
ment of  the  arm.  Arranged  thus,  the  arm  can  be  swung 
around  through  a  half  circle. 

In  the  position  shown  in  Fig.  2,  the  guiding  straight-edge 
has  been  removed  from  the  fixed  gear,  and  the  latter  is  held 
to  the  drawing  board  by  thumb  tacks  iiassing  through  holes 
in  the  web  of  the  gear  provided  for  the  purpose.  In  this 
position  the  blade  is  free  to  move  around  the  whole  circle. 
A  sliding  block  for  a  scriber  or  pencil  is  shown  attached  to 
the  blade.  This  can  be  locked  in  any  desired  position  on  the 
blade  as  a  stop  for  the  graduations  produced.  The  indicating 
hand   can  be   set  to  any   desired   position   in   relation   to   the 


Pig.  2.    The  Instrument  so  arranged  that  the  Straight  ed- 
moved  through  360  Degrees. 

dial,  and  is  clamped  by  means  of  the  knurled  thumb-screw 
shown.  It  may  easily  be  seen  that  the  device  can  be  used 
for  dividing  circles  into  minutes  or  in  even  multiples  of 
minutes.  For  odd  spacing,  a  vernier  is  provided  which  reads 
to  5  seconds.  With  this,  odd  spacings  can  be  effected.  For 
an  uneven  number,  such  as  47,  for  instance,  the  fractional 
parts  of  the  minute  would  be  estimated  on  the  dial.  The 
blade  of  the  instrument  is  12  inches  long.  The  screws  are 
made  of  German  silver,  and  the  spindles  and  bearings  are  of 
steel,  hardened  and  ground.  The  weight  of  the  instrument 
complete,  as  shown  in  Fig.  1,  is  20  ounces. 


KEMPSMITH  HORIZONTAL  CIRCULAR  MILLING 
AND  INDEXING  ATTACHMENT. 

The  Kempsmith  Mfg.  Co.,  Milwaukee,  Wis.,  is  building  a  cir- 
cular milling  attachment  of  the  type  shown  in  operation. 
Figs.  1  and  2.  The  operations  for  which  it  is  adapted  include 
circular  milling  of  all  kinds,  indexing,  cutting  the  teeth  of 
gears,  etc.,  and  other  operations  in  which  successive  por- 
tions of  the  periphery  of  a  piece  of  work  have  to  be  pre- 
sented to  a  milling  cutter.  It  should  be  especially  useful  in 
connection  with  a  vertical  milling  attachment. 

The  device  consists  of  a  circular  table,  either  14  or  18  Inches 
in  diameter  as  required  by  the  customer,  mounted  on  a  base 
on  which  it  has  a  solid  bearing  for  almost  its  whole  area. 
The  table  may  be  rotated  on  its  base  by  means  of  a  worm 
and  worm-wheel,  being  set  at  the  desired  locations  either  by 
means  of  the  graduations  for  degrees  marked  on  its  iieriphery, 
or  by  means  of  the  index  plate  and  crank  shown  in  Fig.  2. 
The  plate  and  crank  are  the  same  as  used  with  the  legular 


826 


MACHINERY. 


July,  1908. 


spiral  head  furnished  with  the  universal  milling  machine, 
which  may  be  taken  off  and  used  with  this  attachment.  Since 
the  ratio  of  the  worm  and  gearing  is  the  same  as  that  in  the 
spiral  head,  the  index  tables  are  the  same  for  each  case. 
For  continuous  power  rotation,  feed  connection  is  made  with 


Fig.  1. 


Kempsmith  Horizontal  Circular  MiUing  and  Indexing  Attachment 
being  used  for  PuUey  Crowning. 


the  feed  box  on  the  knee  by  the  telescopic  shaft  and  gearing 
shown  in  Fig.  1.  A  special  bevel  gear  connection  encased  in 
a  suitable  containing  bracket  is  provided  for  driving  the  tele- 
scopic shaft  from  the  gear  box.  A  clutch  provided  with  an 
automatic  throw-out  is  used  for  disconnecting  this  power  feed 
when  required. 

The  application  of  the  device  shown  in  Fig.  1  relates  to  the 
milling  of  a  crowned  pulley  face.  This  is  done,  as  shown, 
by  using  a  round  cutter  head  with  inserted  blades  in  its  face 
to  finish  the  face  of  the  pulley,  setting  the  latter  with  its  cen- 
ter slightly  off  from  the  center  line  of  the  machine  spindle. 
This  produces  the  desired  crowning  effect  which  may  be 
varied  by  altering  the  longitudinal  adjustment  of  the  table. 
In  this  case,  of  course,  the  power  circular  feed  is  employed. 
In  Fig.  2  this  power  feed  is  disconnected,  and  the  index 
plate  and  crank  are  being  used  for  dividing  a  large  spur  gear. 
Ihis  is  of  a  diameter  much  too  great  to  be  swung  on  the  usual 
index  centers  of  the  machine.  Of  course,  the  centers  could  be 
mounted  on  blocks  high  enough  to  swing  the  work,  but  in  that 
case   the   cut   would   be   taken   so    far  from   the   bearing  sur- 
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Circular  MiUing  Attachment  -with  Indexing  Arrangement,  used 
for  Cutting  Large  Spur  Gears. 


face  of  the  table  of  the  miller  as  to  make  a  very  unsteady 
structure  and  require  slow  feed.  The  indexing  would  also  be 
inaccurate  owing  to  the  small  diameter  of  the  index  worm- 
wheel  as  compared  with  the  diameter  of  the  work.  In  the 
present  case  the  index  wheel  nearly  approaches  the  work  in 


diameter.  The  automatic  vertical  feed  of  the  machine  Is 
used  in  this  case.  It  will  be  seen  that  the  strain  of  cutting 
is  taken  vertically  downward  against  the  knee  which  is  well 
able  to  resist  the  stress,  so  that  a  heavy  cut  may  be  taken 
without  chatter  or  vibration.  The  gear  in  this  case  was  6 
pitch,  18  inches  in  diameter. 

The  attachment,  as  stated,  is  built  in  two  sizes,  giving  either 
a  14-inch  or  IS-inch  table.  The  table  can  be  clamped  at 
any  angle  throughout  the  full  circle  by  a  patent  clamping 
ring,  such  as  used  on  the  universal  millers.  The  table,  if 
desired,  can  be  released  from  the  worm-wheel  for  quick  ad- 
justment. 


UNIVERSAL  BREAST  DRILL  MADE  BY  THE 
LANCASTER  MACHINE  &  KNIFE  WORKS. 

The  Lancaster  Machine  &  Knife  Works,  of  Lancaster, 
N.  Y.,  is  placing  on  the  market  the  breast  drill  shown 
herewith  which  combines  a 
number  of  useful  features.  It 
will  be  noted  that  it  has  a 
chain  feed  attachment.  This 
attachment,  which  is  autc- 
matic  In  its  operation,  and  is 
operated  by  the  supporting 
handle,  allows  pipes,  beams 
and  similar  articles  to  be 
drilled  with  the  greatest  ease, 
it  not  being  necessary  for  the 
workman  to  force  the  tool  in 
by  main  strength.  The  ma- 
chine can  be  adjusted  to  any 
angle,  making  it  useful  in 
working  between  girders  and 
ceiling  joists,  and  in  the  in- 
terior of  machinery  where 
space  Is  limited.  Where  there 
is  not  enough  room  for  a  full 
turn  of  the  handle,  the  ratch- 
et attachment  provided"  may 
be  used.  The  tool  is  provid- 
ed with  two  speeds  for  drills 
of  different  sizes,  and  the 
radius  of  the  handle  is  also 
adjustable.  The  gears  are 
machine  cut.  The  head  and 
socket  have  ball  bearings,  and 
the  handles  are  cocobolo. 
The  chuck  is  fitted  with  four 
steel  alligator  jaws  which  will  firmly  hold  both  round  and 
square  shank  drills.  If  desired,  however,  the  drill  will  be 
fitted  with  a  3-jaw  chuck. 


Universal  Breast  DriU  made  by  the  Lan- 
caster Machine  and  Knife  Works. 


ECLIPSE  POWER  HACK-SAW. 

The  accompanying  half-tone  engraving.  Fig.  1,  illustrates  a 
new  power  hack-saw  brought  out  by  the  Eclipse  Machine  Co., 
Elmira,  New  York,  and  known  as  the  Eclipse  power  hack- 
saw. An  inspection  of  the  general  design  of  the  machine 
plainly  indicates  that  it  is  a  radical  departure  in  its  field. 
The  design  of  the  machine  makes  it  possible  to  cut  off  stock 
with  greater  accuracy  than  is  usually  possible  with  a  power 
hack-saw,  it  being  possible  to  cut  off  stock  within  limits  of 
variation  of  not  more  than  0.002  inch  for  a  4-inch  bar;  at  the 
same  time  the  machine  permits  unusually  rapid  operation. 
The  particular  value  of  the  accuracy  obtainable  is  evident, 
as  it  saves  expense  in  truing  up  the  faces  of  the  stock,  which 
is  usually  necessary  when  stock  has  been  cut  off  by  a  hack- 
saw. 

As  will  be  noticed  in  the  half-tone.  Fig.  1,  the  machine  is 
provided  with  a  stop  device  for  setting  the  stock  at  any 
length  desired  to  be  cut  off.  This  stop  is  automatic  In  its 
action,  and  requires  a  minimum  amount  of  attention.  An  or- 
dinary 20-inch  hack-saw  blade  is  used  in  the  machine,  and 
the  stock  is  turned  so  as  to  always  present  to  the  saw  an 
easy  cutting  surface,  whereby  the  saw  is  saved,  and  there- 
fore lasts  longer  than  is  ordinarily  the  case.  In  the  line 
engraving.    Fig.    2,    the    construction    of   the    patented    chuck 
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used  In  tills  miichino  for  hokling  the  iiiiittnlal  Is  illustrated. 
It  (^  conslrwcied  on  a  rather  novel  principle,  and  will  hold 
any  size  of  round  steel  from  f^i  Inch  up  to  G  Inches  in  dlame- 


Fig.  1.    The  EcUpse  Machine  Co.'s  Power  Hack-saw. 

ter,  and  square  stock  up   to  4   inches  in  size.     It  is  quickly 
operated  with  a  single  screw  actuating  device. 

The  power   required  to   run   this   machine  does  not  exceed 
one-half  H.P.     The  weight  of  the  machine  is  650  pounds,  and 


JUachlnery.y.T. 


Fig.  2.     Chuck  of  Simple  and  Ingenious  Design  used  in  the 
Eclipse  Power  Hack-saw. 

the  floor  space  required  is  4  x  2  feet.  The  selling  agents  are 
Manning,  Maxwell  &  Moore,  Inc.,  85-87-89  Liberty  St.,  New 
York. 


AMERICAN  TOOL  WORKS  2-FOOT 
RADIAL  DRILL. 

The  American  Tool  Works  Co.,  300-350  Culvert  St.,  Cin- 
cinnati, Ohio,  is  building  the  2-foot  radial  drill  shown  here- 
with. This  neat  looking  tool  is  an  evidence  of  the  inherent 
adaptability  of  the  radial  drill  press,  which  is  evidently 
proving  itself  useful  in  sizes  which  nearly  come  into  com- 
petition with  the  old  standard  form  of  upright  drill  press. 
Of  course,  it  goes  without  saying  that  any  tool  of  this  kind 
placed  on  the  market  in  these  days  is  designed  with  special 
reference  to  the  use  of  high-speed  steel  tools.  This  would  be 
plainly  seen  in  the  weight  and  massiveness  of  the  parts  even 
If  no  special  mention  were  made  of  the  fact. 

The  base  is  strongly  ribbed  at  the  point  where  the  column 
is  attached  to  it.  This  latter  part  is  of  the  double  tubular 
form.  The  sleeve  or  outer  column  revolves  on  conical  roller 
bearings,  hardened  and  ground,  and  may  be  clamped  in  any 
position  by  the  builders'  patented  clamping  ring  which  may 
be  moved  by  the  column  to  suit  the  convenience  of  the  oper- 
ator. The  clamping  of  this  makes  the  outer  column  prac- 
tically Integral  with  the  inner  one,  which  latter  extends 
almost  to  the  top  of  the  outer  column,  having  full  bearings 
both  at  top  and  bottom.  The  arm  is  of  combined  parabolic 
beam  and  tube  sections,   giving  greatest  resistance   to   both 


bending  and  torsional  strains.  This  design  leaves  the  lower 
line  parallel  with  the  base,  and  thus,  permits  work  being 
operated  on  in  close  pro.ximily  to  the  column  without  the 
necessity  of  an  extreme  reach  of  spindle.  The  arm  is  raised 
and  lowered  rapidly  by  a  double  thread  coarse  pilch  screw 
controlled  by  a  conveniently  placed  lever.  Arrow  points 
provided,  located  on  the  column  cap.  Indicate  the  direction 
of  the  movements  obtained. 

The  spindle  has  16  changes  of  speed  obtained  from  a  2- 
speed  counter-shaft,  a  4-speed  gear  box,  and  a  back-geared 
head.  These  changes  being  instantly  obtainable  and  In  small 
increments,  give  the  workman   the   fullest   facilities  for  driv- 


American  Tool  Works  2-foot  Radial  Drill. 

ing  his  tool,  whether  a  drill,  tap,  or  counterbore,  at  the 
proper  speed.  The  gear  box  is  very  powerful,  of  the  geared 
friction  type.  The  four  speeds  provided  are  instantly  avail- 
able through  the  operation  of  the  two  levers  shown.  This 
form  of  box  makes  it  possible  to  change  the  speed  with  abso- 
lutely no  shock,  even  under  the  most  severe  conditions.  The 
back-gears  are  located  on  the  head  so  that  all  the  connecting 
shafting  and  gearing  between  the  driving  belt  and  the  head 
operate  at  high  speed  and  low  torque.     These  gears  may  also 

TWO-FOOT  ABM  BACK-GEA.RED  HIGH-SPEED  RADIAL  DRILLING 
TEST  IN  CAST  IRON  TWO  INCHES  THICK. 
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be  engaged  and  disengaged  Without  shock  while  the  machine 
is  in  operation,  by  a  lever  convenient  to  the  operator,  the 
high-speed  movement  being  engaged  by  a  friction  clutch. 

The  head  is  adjusted  on  the  arm  by  a  hand-wheel  through 
an  angular  rack  and  spiral  pinion.  It  may  be  clamped  to 
the  arm  in  any  position.  The  feeding  mechanism  in  the 
head  provides  for  four  distinct  rates  In  geometrical  progres- 
sion, carefully  chosen,  ranging  from  0.007  to  0.020  Inch.  They 
are  obtained  by  turning  the  knob  shown  just  below  the  feed 
box  until  the  feed  desired,  on  the  dial,  conies  opposite  a  fixed 
pointer.  This  obviates  the  necessity  of  referring  to  Index 
plates  in  connection  with  the  handling  of  levers.  Positive- 
geared  feeds  of  this  type  Insure  greatly  Increased  productive 
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capacity,  especially  when  using  drills  which  can  be  pushed 
as  hard  as  those  made  of  modern  high-speed  steel.  A  fric- 
tion memher  is  provided  in  the  drive,  which  allows  the  drill 
to  be  crowded  to  its  limit  without  danger  of  breaking  any 
of  the  mechanism.  The  feeds  can  be  automatically  tripped 
at  any  position  of  the  spindle  by  an  adjustable  dog.  Depth 
graduations  are  provided  on  the  spindle,  and  all  depths  can 
be  read  from  a  datum  point.  The  safety  stop  acts  automati- 
cally at  the  full  depth  of  the  cut  in  preventing  breakage  of 

TWO-FOOT  ARM  BACK-GEAKED  HIGH-SPEED  RADIAL  DRILLING 
TEST  IN  STEEL  THREE  INCHES  THICK. 
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the  fe'ed  mechanism.  The  tapping  mechanism  is  carried  on 
the  head  between  the  back-gears  and  the  speed  box,  thus 
giving  the  friction  clutches,  though  powerful  in  themselves, 
the  added  benefit  of  the  back-gear  ratio.  This  makes  un- 
usually heavy  tapping  operations  possible,  and  also  permits 
taps  to  be  backed  out  at  an  accelerated  speed.  A  lever  for 
starting,  stopping  and  reversing  the  spindle  is  controlled  from 
the  head  at  the  front  of  the  machine. 

The  accompanying  tables  give  the  results  of  tests  made  on 
one  of  these  machines.  The  builders  believe  that  these 
records  are  quite  remarkable  in  the  amount  of  power  the 
machine  will  permit  from  the  drive  to  the  point  of  the  tool. 

TWO-FOOT  ARM  BACK-GEARED  HIGH-SPEED  RADIAL  TAPPING  TEST  WITH 
'  PIPE  TAPS  IN  CAST  STEEL  ONE  AND  ONE-EIGHTH  INCH  THICK. 
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TEST  IN  CAST  IRON  ONB  AND  ONE-EIGHTH  INCH  THICK. 


3" 

40 

34.8 

ti't" 

3.4" 

5.72 

Btm. 

4  24 

14 

226 

3i" 
3" 

40 

30.1 

V' 

5" 

5.72 

Btm. 

5.15 

17 

226 

40 

86.6 

i" 

5" 

1  5.72 

1 

Btm. 

5.75 

19 

226 

They  call  especial  attention  to  the  rate  at  which  the  3-inch 
tap  was  operated  in  steel  and  cast  iron,  which  was  at  the  rate 
of  35.2  and  36.6  feet  per  minute,  respectively. 

Although  the  machine  is  shown  arranged  for  single  pulley 
drive  through  a  speed  box,  it  will  also  be  provided  with  a 
cone  pulley,  if  desired  by  the  purchaser.  The  speed  box  ar- 
rangement is  easily  adapted  to  direct  motor  connection  which 
may  be  made  in  a  number  of  ways,  though  the  builders  recom- 
mend that  the  motor  be  mounted  on  the  base  beside  the 
speed  box  and  be  connected  to  it  by  gearing. 


AUTOMATIC  DRILL  DRIFT. 

The  drill  drift  illustrated  in  the  accompanying  half-tone  is 
a  practical  appliance  which  undoubtedly  will  be  appreciated 
in  modernly  equipped  machine  shops.  It  is  known  as 
the  "automatic  drill  drift,"  and  is  manufactured  and  marketed 
by  the  Automatic  Drill  Drift  Co.,  of  Springfield,  111.  When  in 
operation,  the  drift  or  blade  is  inserted  in  the  slot  in  the 
drill   socket  and  the   drill   is   removed  simply  by  sliding  the 


heavy  handle  over  the  blade,  until  the  base  of  the  blade  strikes 
against  the  bottom  of  its  socket  in  the  handle,  this  impact  be- 
ing sufficient  to  remove  any  drill.  The  tool  consists  of  a  hard- 
ened, polished  steel  blade,  mounted  in  the  heavy  handle,  as 
shown,  In  combination  with  a  low  tension  coil  spring  placed 
behind  the  base  of  the  blade  in  the  handle.  This  spring 
serves  to  keep  the  blade  permanently  in  its  extended  position, 
excepting  when  in  operation. 

The  most  pronounced  advantage  of  the  tool  is  that  the  drift 
and  the  driving  mechanism  are  self-contained,  requiring  only 
one  hand  to  oper- 
ate the  device,  the 
other  being  free 
to  hold  the  drill 
and  prevent  it 
from  falling,  as 
it  invariably  does 
when  the  oper- 
ator is  compelled 
to  use  one  hand 
to  hold  the  drift, 
while  he  drives  it 
home  with  the 
other  hand,  by 
means  of  any  ob- 
ject in  sight.  The 
size  of  the  tool 
makes  it  prac- 
tically universal 
for  all  ordinary 
purposes,  as  it 
will  fit  Morse 
sockets  from  No. 
1  to  No.  3  inclu- 
sive. A  ring  is  provided  at  the  end  of  the  handle,  by  which  it 
may  be  attached  by  a  chain  to  the  drill  press,  so  as  to  always 
keep  it  in  place,  handy  and  ready  for  use.  This  tool,  being 
so  simple  and  inexpensive,  should  prove  very  useful  in  the 
machine  shop,  where  it  should  cure  the  practice  of  driving 
drills  out  of  their  sockets  by  unsuitable  appliances. 


A  Tool  which  combines  DriU  Drift  and  Hammer  . 


Abmstbong-Blum  Mfg.  Co.,  113  N.  Francisco  Ave.,  Chicago, 
111.  Hack-saw  designed  so  that  a  drawing  cut  is  produced, 
thereby  doing  away  with  the  common  tendency  of  buckling 
the  saw  blades.  The  blade  is  automatically  raised  on  the  re- 
turn stroke  by  the  action  of  a  spring,  which  latter  is  so  placed 
as  to  give  the  required  pressure  on  the  cutting  stroke. 


Ferracute  Machine  Co.,  Bridgeton,  N.  J.  Foot  press  pro- 
vided with  a  gang  of  one  hundred  "\-inch  punches  and  dies  for 
cutting  paper  blanks.  The  punches  are  hollow,  each  punch 
containing  an  ejector  pushing  the  blanks  through  the  lower 
die  into  brass  tubes  provided  for  their  reception.  The  stroke 
of  the  press  is  4  inches,  and  the  total  weight  of  press  and 
dies,   2,750  pounds. 


Technical  Supply  Co.,  New  York  City.  Duplex  blue-printing 
machine  for  the  continuous  printing  of  blue-print,  VanDyke, 
or  other  papers.  Two  Cooper-Hewitt  lamps  are  used  and  two 
strips  may  be  printed  at  once,  at  speeds  varying  from  a  very 
slowi  rate  for  black  process  papers,  up  to  4  or  5  feet  per  min- 
ute for  fast  printing  papers.  The  rate  of  printing  for  the 
two  sides  of  the  machine  is  independent. 


Buffalo  Specialty  Co..  Buffalo.  X.  Y.  Tandem  hack-saw  of 
original  design,  providing  for  two  complete  hack-saws  in  one 
frame,  the  object  being  to  use  the  minimum  amount  of  power, 
one  saw  cutting  while  the  other  saw  is  reversing.  The  saws 
are  held  out  of  contact  with  the  work  on  the  return  stroke. 
Each  saw  has  a  capacity  for  cutting  5x5-inch  stock  with  a 
stroke  of  6  inches.  The  saws  run  at  from  S5  to  110  strokes 
per  minute. 


Buffalo  Foundry  &  Machine  Co.,  Buffalo,  N.  Y.  Steam 
hammer,  differing  from  the  usual  construction  in  that  the  an- 
vil block  is  cast  solid  with  the  main  frame,  enabling  the  ham- 
mer to  be  used  for  small  drop  forging  as  well  as  for  ordinary 
steam  hammer  forging  work.     The  hammers  are  rated  by  the 


Julv,  VMS. 


MACHINERY. 


829 


su'tual  scale  weight  of  the  falling  parts,  without  counting  the 
force  of  the  blow  from  the  pressure,  and  run  from  100  to  300 
pounds.  The  hammers  can  bo  run  either  by  steam  or  com- 
pressed air  without  change. 


AN  AMERICAN  MECHANIC  IN  EUROPE— 4. 


Westinhhousk  Elii'XTKH'  &  Manui'WC'Tuuinu  Co.,  E.  Pitts- 
burg, Pa.,  after  coasulting  prominent  steel  engineers,  lias 
phiced  on  the  market  a  motor  especially  designed  for  rolling 
mill  service.  It  Is  thoroughly  protected  against  dust,  is  pro- 
vided with  ample  wearing  surfaces,  with  plenty  of  clearance 
between  the  running  and  stationary  parts,  so  that  the  machine 
will  run  indelinilely  before  they  come  in  contact.  The  Insula- 
llon  used  tliroughout  Is  strictly  incombustible,  and  will  stand 
very  high  operating  temperatures  without  deterioration. 


STHONii.  Carlisle  &  Ha.mmo.nd  Co.,  Cleveland,  Ohio — Oil 
tempering  furnace  constructed  so  that  the  path  of  the  flames 
strilie  the  baffle  wall  under  the  oil  tank,  and  are  then  deflected 
to  the  outer  walls  of  the  combustion  chamber  and  to  the  sides 
of  the  oil  tank.  The  furnace  is  equipped  with  a  thermometer 
registering  up  to  760  degrees  F.,  and  with  a  chain  hoist 
for  raising  and  lowering  the  material  which  is  contained  in  a 
heavy  Iron  basket.  The  gas  consumption  per  hour  is  70 
<ubic  feet;  the  floor  space  occupied  is  36  x  37  inches;  the  capac- 
ity of  the  basket  is  200  pounds. 


CoRBiN  CiiUKCii  Co.,  Plainville,  Conn.,  is  building  a  manu- 
facturer's drill  of  single  or  multiple  spindle  type  for  drills  up 
to  %  inch  diameter.  The  feed  is  414  inches.  Each  spindle 
has  an  automatic  feed  control  which  disconnects  the  feed  when 
the  drill  has  reached  the  proper  depth,  and  returns  the  spindle, 
again  re-engaging  it  when  the  operator  is  ready  with  a  new 
piece  of  work,  thus  saving  time  in  duplicate  manufacturing. 
Combined  with  this  feature  is  a  device  for  automatically  dis- 
engaging the  feed  when  the  drill  point  strikes  a  hard  spot  or 
other  obstruction  to  its  normal  progress. 


C.  J.  ToERRiNo  Co.,  2121  Toronto  Street.  Philadelphia,  Fa.— 
Machine  for  drying  blue-prints.  The  machine  consists  of  a 
series  of  small  rollers  revolved  by  friction  contact  with 
a  larger  heat  roller  revolving  around  a  heat  coil.  The  prints 
pass  through  a  washing  tank  on  the  end  of  which  the  ma- 
chine is  mounted,  and  are  fed  Into  the  dryer  directly  from 
the  tank.  This  machine  enables  from  1,000  to  1,500  blue-prints 
of  ordinary  size  to  be  handled  in  a  day.  It  is  run  by  a  1/20 
H.  P.  motor;  it  runs  at  a  speed  of  approximately  S  feet  per 
minute,  and  requires  II/2  K.  W.  per  hour  for  heating. 


G.  W.  Fleming  Co.,  Bradford,  Pa.  A  sensitive  drill  press 
of  which  the  most  original  feature  is  a  provision  by  which 
the  spindle  speed  is  changed  by  the  lever  for  feeding  the 
drill.  Swinging  this  lever  downward  around  the  horizontal 
axis  feeds  the  drill,  as  with  the  usual  construction.  Swinging 
the  lever  sideways  shifts  the  friction  roll  in  or  out  across 
the  face  of  the  driven  disk  on  the  spindle,  changing  the 
spindle  speed.  The  speed  can  thus  be  altered  while  drilling  is 
in  progress,  if  it  is  found  that  a  change  Is  necessary,  without 
removing  the  hands  from  the  feed  lever  or  the  work. 


Edwin  Harrington,  Son  &  Co.,  Inc.,  Philadelphia,  Pa.  Four- 
spindle  locomotive  frame  drill  built  specially  for  the  American 
Locomotive  Works.  Each  of  the  heads  is  independently  driven 
by  a  6-horse-power  variable  speed  motor.  The  minimum  center 
distance  between  the  drills  is  28  inches,  and  the  maximum 
center  distance  between  the  two  outside  drill  heads  Is  34  feet  8 
Inches.  The  spindles  can  be  brought  within  16  Inches  of  the 
top  of  the  table,  the  maximum  distance  being  36  Inches.  The 
speed  range  is  from  50  to  120  revolutions  with,  and  from  100 
to  300  without,  the  back  gears.  The  feeds  vary  from  0.005 
to  0.015  Inch  per  revolution.  The  machine  has  a  capacity  of 
drilling  four  2 '4 -inch  holes  simultaneously  in  steel,  and  weighs 
46,600  pounds. 

•     •     * 

Our  present  educational  system  requires  that  a  boy  or 
girl  leave  school  to  learn  to  make  a  living. — Oomtnon  Sense. 


THE    FOURTH    OF    A    SERIE.S    OP    LETTKRS    FROM    OSKAR 
KYLIN  ON  THE  EDITORIAL  STAFF  OF  MACHINERY. 

Paris,  France,  June  17,  1908. 

During  the  time  which  has  elapsed  since  my  last  letter 
from  Turin,  Italy,  the  writer  has  visited  the  western  part  of 
Germany,  following  the  Rhino  Valley  from  Miilhausen,  Elsass, 
to  Diisseldorf,  and  has  had  an  opportunity  to  meet  most  of 
the  pi  eminent  machine  tool  builders  and  a  large  number  of 
dealers  in  the  cities  along  this  route.  It  is  difficult  to  give 
an  exact  statement  of  the  present  conditions  of  business. 
Dealers  who  have  a  large  territory,  and  who  sell  a  great 
variety  of  machinery  and  tools,  and  who,  therefore,  ought  to 
be  the  ones  best  informed,  say  that  the  machine  tool  trade  is 
dull  throughout  the  country  and  that  no  improvement  worth 
mentioning  has  taken  place.  Many  dealers  carrying  on  a 
smaller  business,  however,  are  reporting  a  fair  amount  of 
trede,  and  also  that  some  improvement  is  noticeable.  The 
machine  tool  shops  are  working  with  full,  or  nearly  full,  force 
and  on  full  time,  In  this  part  of  Germany.  Some  machinery, 
especially  of  the  common  types  and  sizes,  is  made  for  stock, 
but  not  to  any  large  extent  Messrs.  de  Fries  &  Co.,  Diissel- 
dorf, who  are  prominent  both  as  dealers  and  manufacturers 
of  machine  tools,  said  that  business  is  not  good,  but  that 
there  is  no  real  cause  for  complaint.  In  their  shops,  where 
they  usually  employ  about  800  men,  the  force  was  reduced 
about  ten  per  cent,  but  the  men  remaining  worked  full  time. 

The  railroad  equipment  shops  here  have,  at  the  present 
time,  large  orders  on  hand  from  the  various  German  state 
railways.  This,  of  course,  influences  the  machine  industry 
throughout  the  country.  In  general,  it  can  be  said  that  Ger- 
many is  carrying  the  industrial  depression  with  less  effect 
than  America.  The  different  business  methods  in  vogue,  the 
longer  time  of  delivery  for  machines  ordered,  etc.,  are,  of 
course,  important  factors;  but  one  factor  which  greatly  influ- 
ences trade  conditions  is  the  German  policy  of  government 
ownership  of  railroads.  The  state  railways  do  not  take  into 
consideration  a  temporary  industrial  depression  in  ordering 
the  material  needed.  Private  roads,  on  the  other  hand,  when 
a  country  is  afflicted  with  a  trade  depression,  refuse  to  buy 
and  to  equip  themselves  for  future  demands,  and  wait  until 
limes  become  better.  This,  of  course,  makes  a  trade  depres- 
sion still  more  pronounced,  at  the  same  time  as  it  makes  the 
crowded  business  in  good  times  still  more  crowded.  The  ma- 
chine tool  Industry,  which  depends  to  so  great  an  extent  di- 
rectly or  indirectly  on  the  demands  of  the  railroads,* is  thus 
benefited  by  the  public  ownership  of  the  German  railroads. 
Wages  in  Germany. 

In  the  letter  in  the  June  issue,  the  writer  gave  some  figures 
relating  to  the  wages  paid  in  the  machine  tool  industry  in 
Italy  and  Switzerland.  In  Germany  the  wages  paid  depend 
upon  the  location  of  the  shop,  differing  with  the  cost  of  living, 
the  highest  wages  being  paid  in  Berlin  and  its  vicinity.  In 
the  northern  part  of  Germany  wages  are  generally  higher  than 
farther  south.  The  Locomotivefabrik  Krauss  &  Co.,  Munich, 
gave  the  following  fl.guros  representing  the  average  earnings 
of  the  men  employed  in  their  shops:  Boiler  makers,  M.  5.50 
($1.32);  blacksmiths,  M.  5.70  ($1.37);  machinists,  M.  5.00 
($1.20)  ;  and  unskilled  laborers,  M.  3  80  ($0.91),  all  based  on  a 
ten-hour  day.  Generally  speaking,  the  wages  in  Saxony  and 
along  the  Rhine  are  about  10  to  15  per  cent  higher  than  those 
quoted,  and  In  Berlin  from  20  to  40  per  cent  higher. 

In  a  letter  from  the  Arm  of  R.  Wolf,  Magdeburg-Buckau. 
leceived  recently  in  reply  to  an  Inquiry  on  this  subject,  the 
following  information  as  to  wages  was  given;  Skilled  ma- 
chinists, 60  pfennigs  (14.4  cents)  per  hour;  pattern  makers, 
58  pfennigs  (13.9  cents);  unskilled  laborers,  35  to  42  pfennigs 
(8.4  to  10.1  cents).  Shop  foremen  receive  on  an  avera.ge  M. 
200  ($48.00)  per  month,  and  draftsmen  who  have  no  technical 
school  training,  M.  150  ($36.00)  per  month.  The  workingmen 
in  the  shop  are  kept  until  the  age  of  about  sixty  to  sixty-five 
years,  and  old-age  pensions  are  paid,  amounting  to  from  one- 
third  to  one-half  of  the  wages  of  the  last  year  in  service, 
according  to  the  length  of  time  the  employe  has  been  in  the 
firm's  employ.     This  firm  has  a  regularly  installed  npiuentico- 
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ship  system,  thb  time  of  serving  the  apprenticeship  being  four 
years.  The  apprentices  get,  during  these  years  small  pay,  in- 
creasing from  year  to  year.  There  is  no  special  trade  school  in 
this  factory,  but  the  apprentices  are  bound  by  contract  to 
attend  the  artisans'  and  manual  training  schools  of  the  city. 
Besides,  the  apprentices,  like  all  boys  without  high-school  edu- 
cation, attend  the  public  evening  schools  up  to  the  age  of  17. 
As  remarked  in  a  previous  letter,  the  European  wages  are, 
when  directly  compared  with  those  paid  in  America,  very 
low ;  but  it  is  not  proper  to  make  a  direct  comparison,  because 
there  are  some  other  factors  which  count,  besides  the  one  of 
4.17,  the  ratio  between  the  American  dollar  and  the  German 
mark.  These  other  factors  must  be  taken  into  consideration 
in  order  to  get  a  fair  comparison.  Living  expenses  here  are 
somewhat  cheaper,  the  work  is  more  steady,  and  the  workman 
who  is  carrying  out  his  duties  faithfully,  does  not  live  in 
such  a  fear  of  being  laid  off  or  thrown  out  of  work  as  soon 
as  business  becomes  ever  so  little  "slacK,"  which  is  so  com- 
mon in  America;  neither  does  he  fear  being  laid  off  because 
of  old  age  as  early  as  is  the  case  in  America.  The  most  im- 
portant of  all  the  factors  to  be  considered,  however,  is  the 
old-age  pension  paid  by  most — probably  all — the  State  govern- 
ments in  Germany,  and  in  some  instances  by  the  manufactur- 
ing concerns  themselves.  Two-thirds  of  the  premium  for  the 
state  pension  is  paid  by  the  employer,  and  one-third  by  the 
employe  himself.  Having  his  old  age  thus  reasonably  well 
cared  for,  the  working  man  can  afford  to  expend  a  larger  per- 
centage of  his  earnings  on  his  current  living  expenses. 

Some  Thing-s  Seen  in  the  Shops. 

When  visiting  the  shops  of  Messrs.  de  Fries  &  Co.,  Diissel- 
dorf.  the  writer  took  special  interest  in  their  screw-cutting 
practice.  According  to  the  works  manager,  screws  of  all  de- 
scriptions— with  few  exceptions — are  milled.  For  executing 
the  common  screw-cutting  work  by  milling,  ordinary  screw- 
cutting  lathes  are  rigged  up  with  a  milling  attachment,  which 
takes  the  place  of  the  tool-post.  The  milling  attachment  Is 
driven  by  belt  or  rope  from  an  overhead  drum.  It  is  provided 
with  a  graduated  scale  by  means  of  which  the  depth  of  the 
thread  can  easily  be  read  off  and  adjusted.  The  rotative 
speed  of  the  cone  pulley  is.  of  course,  very  much  slower  than 
that  used  for  cutting  the  screws  in  the  ordinary  way.  It  is 
claimed  that  the  greatest  advantage  of  this  practice  of  milling 
screws,  over  that  of  cutting  them  in  the  regular  way  is  that 
unskilled  labor  can  be  employed,  and  that  time  is  saved  by 
this  method  because  of  the  fact  that  one  man  is  able  to  run 
more  than  one  machine,  the  machine  practically  taking  care 
of  itself  as  soon  as  it  is  well  started  and  the  milling  cutter 
is  fed  to  the  proper  depth  of  thread. 

Because  the  lead  of  a  screw  being  cut  always  depends  upon 
the  lead  of  a  thread  that  has  been  previously  cut,  any  incor- 
rectness in  the  master  thread  (as  in  a  lathe,  in  the  thread  of 
the  lead-screw)  will  be  reproduced  in  the  screw.  For  ordinary 
purposes,  the  errors  in  the  lead  of  lead-screws  of  lathes  of  good 
manufacture  is  insignificant,  but  occasions  arise  when  these 
errors  must  be  taken  into  consideration.  In  order  to  avoid  the 
duplication  of  errors  of  this  character,  Messrs.  de  Fries  &  Co. 
have  designed  a  new  screw-cutting  lathe,  working  on  the 
principle  of  producing  a  thread  independently  of  a  previously 
cut  lead-screw.  The  lathe  employed  for  this  purpose  is  of 
common  design,  the  feature  of  extraordinary  interest  being 
the  arrangement  for  feeding  the  carriage ;  a  flexible  steel 
band  is  used  for  this  purpose  instead  of  the  lead-screw.  This 
band  is  located  centrally  between  the  two  ways  of  the  bed, 
and' one  end  of  the  band  is  fastened  to  the  front  end  of  the 
carriage,  while  the  other  end  extends  under  the  head-stock 
and  is  fastened  to  a  drum,  turned  accurately  to  a  definite  diam- 
eter. T\Tien  this  drum  is  revolving,  the  steel  band  is  wound 
up  on  it,  and  thus  feeds  the  carriage.  The  drum,  of  course, 
must  be  large  enough  so  that  the  steel  band  when  winding  up 
does  not  reach  fully  one  complete  turn  around  the  drum, 
because  if  it  reached  more  than  one  turn  around,  the  band 
In  winding  up  on  itself,  would  be  wound  up  on  a  larger  diam- 
eter than  that  of  the  drum,  thus  causing  incorrect  results. 
The  drum  is  driven  from  the  cone  pulley  by  means  of  a  worm 
and  worm-wheel. 

For  the  return,  another  steel  band  is  fastened  to  the  rear 


end  of  the  carriage,  this  band  extending  to  the  rear  end  of 
the  lathe,  and  running  over  an  idle"  pulley.  A  counterweight 
is  suspended  from  this  band  heavy  enough  to  pull  the  car- 
riage back,  when  released  from  the  pull  at  its  front  end.  This 
lathe  is  not  used  for  cutting  the  whole  screw  from  start  to 
finish,  but  simply  for  finishing  the  thread.  The  arrangement 
is  by  its  construction  too  weak  to  stand  up  for  the  heavy  cuts 
necessary  for  rough  threading.  The  thread  is  therefore  cut 
in  an  ordinary  screw-cutting  lathe,  somewhat  over  size,  and 
then  placed  in  this  special  lathe  mentioned,  and  there  finished. 
The  inventor  of  the  device,  the  works  manager  of  the  com- 
pany, claimed  that  by  this  machine  it  was  possible  to  cut  the 
most  correct  thread  as  yet  produced  for  commercial  purposes. 

Threading-  Large  Holes  in  Cast  Iron  Press  Stands. 

While  visiting  the  shops  of  the  firm  of  L.  Schuler,  Goep- 
pingen.  Germany,  the  writer  took  some  interest  in  the  method 
employed  for  threading  large  holes  in  the  stands  for  the 
presses  made  by  this  company  for  sheet  metal  work.  These 
presses  are  friction-  and  screw-driven,  and  a  hole  located  at 
the  top  of  the  stand  has  to  be  threaded  to  take  the  screw 
which  is  to  execute  the  whole  actual  pressing  action,  this 
screw  varying  for  different  sizes  of  presses  from  about  3  to  5 
inches  in  diameter.  As  no  inserted  bushing  is  used,  the  thread 
is  cut  into  the  stand  itself. 

For  the  carrying  out  of  this  operation  the  stand  of  the 
press  is  put  up  in  a  heavy  lathe,  so  that  the  center  of  the 
hole  comes  in  line  with  the  lathe  centers.  A  heavy  boring- 
bar  is  then  used,  one  end  of  which  is  clamped  in  a  chuck, 
mounted  on  the  lathe  spindle,  and  the  other  end  extending  on 
the  other  side  of  the  hole  to  be  threaded,  supported  only  by  a 
heavy  steady-rest.  The  thread  to  be  cut  is  of  square  cross 
section,  and  the  cutting  tool  used  is  shown  in  the  accom- 
panying engraving.  A  square  thread  cutting  fool  is  inserted  in 
the  boring-bar,  being  clamped  on  one  side  by  a  small  headless 
set-screw,  and  fed  into  the  work  from  the  other  side  by  a  screw 
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Section  of  Boring-bar  with  Inserted  Square  Threading  Tool. 

at  the  rear  end  of  the  tool.  In  order  to  save  the  edge  of  the 
tool,  it  is  taken  out  each  time  after  passing  through  the 
work,  before  the  work  is  returned  to  the  original  position; 
then  the  tool  is  inserted  again  at  the  front  end  of  the  hole, 
the  tool  being,  at  the  same  time,  fed  forward  by  means  of  the 
screw  at  the  rear  end  of  the  tool,  and  a  new  cut  started.  A 
complete  set  of  different  sized  boring-bars  and  tools  for  differ- 
ent diameters  is,  of  course,  necessary  to  meet  the  different 
requirements  of  the  different  sizes  of  holes  to  be  threaded. 

Machining  Change  Gears. 

"Racquet's"  article  of  the  above  title,  in  the  April  issue  of 
Machinekt,  reminded  me  of  a  way  of  finishing  change  gears 
which  I  saw  used  in  another  German  machine  tool'  building 
shop.  The  first  operation  was  to  bore  the  hole  in  the  blank. 
This  was  done  in  a  vertical  boring  mill,  and  in  this  machine, 
also,  both  ends  of  the  boss  were  finished  by  an  ordinary  facing 
tool.  When  the  blank  was  finished  so  far,  it  was  put  on  an 
arbor  in  a  vertical  milling  machine,  and  the  three  surfaces  on 
the  rim,  that  is,  the  two  sides  and  the  outside  cylindrical 
surface  were  here  milled  to  the  finished  size  in  one  cut  by  a 
gang  milling  cutter,  consisting  of  one  cylindrical  cutter  for 
the  cylindrical  surface  of  the  blank,  and  twg  side  milling  cut- 
ters  for  milling  the  sides   of  the  blank. 

In  another  German  shop  the  outside  cylindrical  surface  of 
a  gear  blank  was  not  finished  at  all  by  turning,  only  the 
sides  of  the  rim  being  finished.  In  order  to  finish  the  cylin- 
drical surface,  the  cutters  for  milling  the  teeth  were  so  made 
that  the  teeth  were  finished  on  the  top  at  the  same  time 
that  the  flanks  and  bottoms  of  the  teeth  were  milled  and 
finished.  It  seems  as  if  this  method  would  represent  some 
saving  In   the   cost   of   manufacturing   the   change    gears,   al- 


Julv,   1908. 


MAUHINEKY. 


831 


though  It  might,  to  some  extent,  be  done  at  the  cost  of  the 
ncc'iiracy  o(  itie  pioduct  obtained.  The  Increased  coat  of  mill- 
ing cutteis  must  also  not  be  lost  sight  of. 

Pickling-  Castings. 
Great  nltintion  Is  paid  to  the  proper  pickling  of  castings. 
It  is  full.v  realized  that  the  pickling  process  Is  not  merely  of 
advantage  as  a  cleaning  process,  but  that  the  greatest  advan- 
tage of  It  is  to  be  found  in  the  softening  effect  upon  the  scale 
or  skin  of  the  castings,  the  tool  not  becoming  dull  as  soon  as 
if  the  casting  had  not  been  subjected  to  a  proper  pickling 
process.  The  most  common  solution  used  in  Germany  appears 
to  be  one  of  20  per  cent  sulphuric  acid,  diluted  in  water.  The 
solution  is  applied  to  the  castings,  not  merely  by  putting  the 
castings  in  the  solution,  but  by  forcing  the  solution  against 
the  castings  through  a  large  jet. 

Cutting  Metals  by  Oxygen. 

In  my  letter  in  the  May  issue  of  Machinery  reference  was 
made  to  some  work  done  by  the  oxy-hydrogen,  or,  more  cor- 
lectly,  perhaps,  the  oxygen  blow-pipe  method  of  cutting  iron 
at  the  Borsig  Works,  at  Tegel,  near  Berlin.  Some  more  de- 
tailed information  about  the  use  of  this  method  may  be  of 
Interest.  As  is  well  known,  the  principle  Involved  in  this 
method  of  cutting  iron  Is  the  use  made  of  the  oxidizing  effect 
on  the  metal,  or,  in  other  words,  the  iron  is  burned  away.  In 
order,  however,  to  cause  rapid  combustion  of  the  iron  when 
the  oxygen  is  applied  to  it,  it  must  be  heated  to  a  temperature 
of  1,300  to  1..500  degrees  F.  before  applying  the  oxygen.  This 
pre-heating  of  the  iron  is  accomplished  by  a  burning  jet  of 
hydrogen  and  oxygen.  The  apparatus  for  cutting  the  iron 
consists  of  two  nozzles,  arranged  to  follow  each  other,  the 
first  nozzle  pre-heating  the  iron,  and  followed  by  the  second 
nozzle  for  the  application  of  the  oxygen,  this  causing  combus- 
tion of  the  Iron,  and  executing  the  cutting.  The  two  nozzles 
are  arranged  so  that  the  oxygen  will  always  strike  exactly 
the  same  spot  which  has  been  pre-heated  by  the  preceding 
flame.  It  is  important  that  the  cutting  nozzles  be  moved  at  a 
certain  correct  speed.  If  the  cutting  nozzles  are  moved  too 
slowly,  the  continuous  cutting  will  be  interrupted,  becau.se 
the  iron  will  get  time  to  cool  off  before  being  struck  by  the 
stream  of  oxygen  from  the  second  jet.  If,  again,  the  nozzles 
are  moved  too  quickly,  the  oxidizing  effect  will  not  be  com- 
plete, and  the  cutting  will  not  reach  through  the  piece  to  be 
cut.  With  some  practice,  however,  it  is  not  difficult  to  learn 
by  experience  the  correct  speed  for  any  particular  work. 
When  properly  done,  a  cut  made  by  this  method  is  very 
smooth  and  equals  a  sheared  cut. 

It  might  be  assumed  that  the  material  would  be  severely 
attacked  on  the  surface  by  the  influence  of  the  oxygen,  but 
this,  however,  is  claimed  not  to  be  the  case.  With  the  ex- 
ception of  a  layer  of  0.01  inch,  at  the  most,  next  to  the  cut- 
ting edge,  the  material  keeps  its  original  chemical  composi- 
tion, and  the  physical  qualities  remain  the  same.  It  is  claimed 
that  pieces  of  iron  up  to  a  thickness  of  twelve  inches  may 
be  cut  by  this  process.  Of  course,  the  exactness  of  the  cut 
changes  with  the  different  thicknesses.  At  a  thickness  up 
to  2  inches,  the  process  may  be  carried  out  within  limits  of 
3/64  inch,  while  at  thicknesses  of  from  2  to  4  Inches,  the  limit 
attainable  is  3/32  inch,  and  above  4  inches  It  is  sttll  less. 
The  width  of  the  cut,  of  course,  also  increases  with  the  thick- 
ness of  the  material. 

The  blow-pipes  are  connected  with  flexible  piping  to  the 
tanks  filled  with  the  respective  gases.  As  the  pressure  in 
the  tanks  is  high,  being  about  150  atmospheres  when  filled, 
the  gas  passes  through  a  pressure  reducing  valve  before  being 
used.  The  pressure  of  the  oxygen,  when  used  for  cutting. 
varies,  depending  upon  the  thickness  of  the  material,  from 
about  1%  to  5  atmospheres. 

As  a  matter  of  curiosity,  some  work  done  by  the  assistance 
of  the  hydro-oxygen  jet  may  be  mentioned;  when  visiting  the 
Deutsche  Oxliydric  Co.,  the  writer  saw  a  large  bunch  of  grapes 
with  leaves  and  branch  of  the  vine,  which,  by  the  aid  of  the 
hydro-oxygen  flame  had  been  made  from  ordinary  thin  sheet 
Iron.  The  imitation  was  good  and.  although  the  piece  was  of 
iron,  it  was  very  light.  There  was  also  a  branch  of  a  pear 
tree,  wilh  a  Inrge,  nice-looking  pear,  and  two  leaves,  and  also  a 
lily  of  llie  valley  made  in  the  same  way.     As  a  souvenir,  the 


writer  received  a  cup  made,  during  his  visit,  from  welded  pipe, 
by  the  aid  of  the  same  process.  The  pipe  was  chucked  in  a 
lathe  and  then  heated  by  the  gas  jet,  and  at  the  same  time 
pressed  to  shape  by  hand  by  a  plane  tool. 

The  Geared  Head  vs.  tlie  Cono  Pulley  Drive. 

The  following  interview  with  Mr.  Louis  Montigny  of  the 
WcrUstiitte  fiir  Masehinenbau,  Miilliauson,  is  Interesting  be- 
cause of  Illustrating  Kuropoan  views  on  this  important  subject. 
Mr.  Louis  Montigny  is  an  exjiert  on  the  design  of  hiachlne 
tools,  and  has  been  employed  as  such  In  several  shops  both 
In  Rngland  and  Germany,  and  his  views  are  therefore  not 
only  important  as  giving  his  personal  opinions,  but  also  be- 
cause they,  in  a  measure,  embody  the  general  opinions  in  this 
regard  abroad. 

"During  the  last  few  years,"  says  Mr.  Montigny,  "it  has 
been  quite  the  fashion  here  in  Europe  to  equip  lathes  with 
geared  head  drives,  but  it  doesn't  seem  to  be  the  fashion 
quite  as  much  now  as  it  has  been,  and  we  are  now  again 
building  a  great  many  lathes  with  cone  pulley  drives." 

When  asked  whether  he  considered  the  geared  head  drive 
preferable  for  modern  lathes,  Mr.  Montigny  replied:  "That 
depends  on  several  conditions.  The  advantage  of  the  geared 
head,  as  compared  with  the  cone  pulley  drive,  is,  of  course, 
the  easier  control  of  the  speed  changing  device.  By  means 
of  the  levers  provided  it  is  much  easier  to  change  the  speed, 
according  to  the  size  and  the  material  of  the  work  to  be  done 
than  is  possible  to  do  with  belts  on  cone  pulleys.  If  an  ex- 
perienced man  is  running  the  lathe,  the  geared  head  is  pre- 
ferable, but  if  an  inexperienced  and  unskilled  man  is  working 
at  the  machine,  it  is  likely  to  cause  trouble,  because  of  break- 
ing the  teeth  in  the  gears  or  by  otherwise  getting  out  of  order. 
A  mistake  with  a  change  lever  may  cause  considerable  dam- 
age, and  the  machine  has  to  be  laid  up  tor  repairs  tor  at  least 
a  tew  hours.  This,  however,  won't  happen  as  easily  with 
machines  driven  from  cone  pulleys,  because  there  are  not  as 
many  parts  to  break,  and  besides  the  belt  will  slip  easier  and 
act  as  a  safety  device.  The  greatest  advantage  of  the  geared 
heta  is  to  be  found  when  the  lathe  is  used  for  heavy  duty 
work,  as  for  instance,  when  taking  a  heavy  roughing  cut. 
With  the  geared  head  the  belt  speed  is  usually  higher,  and 
therefore  more  power  can  be  transmitted  without  the  liability 
of  the  belt  slipping.  This  also  means  more  power  at  the 
cutting  point,  and  consequently  a  heavier  cut.  For  very 
smooth  finish  turning,  however,  it  is  my  opinion  that  as  good 
results  are  not  obtainable  by  the  geared  head  lathe  as  with 
one  having  a  cone  pulley  drive,  because,  for  this  kind  of  work, 
it  is  of  advantage  to  have  the  belt  drive  the  work  directly. 
Transmitting  the  power  through  a  long  train  of  gears,  as  is 
the  case  in  the  geared  head  drive,  always  means,  with  the 
ordinary  accuracy  obtainable  in  commercial  gear-cutting, 
some  little  jars  and  jerks,  caused  by  the  play  of  the  teeth 
between  the  gears,  and  the  consequence  of  this  jarring  will  be 
noticeable  on  the  turned  surface." 

Trade  Conditions  in  Belgium. 

The  machine  tool  industry,  as  well  as  the  machine  industry 
in  general,  seems  to  be  in  a  less  prosperous  state  in  Bel- 
gium than  in  Germany.  Some  of  the  machine  tool  works  are 
running  with  the  force  reduced  30  to  40  per  cent.  Times  are, 
however,  reported  to  be  improving,  and  manufacturers  are 
optimistic  in  their  views  of  the  future.  Belgium,  being  a 
small  country,  and  consequently  having  a  more  limited  home 
market,  has  not  got  any  large  machine  tool  works,  the  largest 
shops  for  manufacturing  machine  tools  being  equipped  for 
about  150  to  175  men.  It  is  interestin.s?,  however,  to  notice 
to  what  an  extent  some  of  these  concerns  are  specializing 
their  manufacture.  There  are  two  concerns  making  lathes 
as  a  specialty,  the  Ateliers  Demoor,  Brussels,  and  Le  Progres 
Industriel,  Society  Anonym,  Loth,  near  Brussels,  both  employ- 
ing about  150  to  175  men.  These  shops  are  equipped  through- 
out in  a  modern  manner  for  manufacturing  lathes.  The  ma- 
chines are  usually  built  in  lots  of  ten  to  twenty.  The  de- 
tailed parts,  after  each  operation,  are  brought  into  the  inspec- 
tion department  and  inspected  so  as  to  prevent  any  further 
working  on  a  piece  that  has  been  spoiled. 

The  system  of  paying  is  according  to  the  straight  piece- 
work system,  but  the  manager  of  the  Ateliers  Demoor  seemed 
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to  think  a  great  deal  of  the  bonus  or  premium  system,  and 
he  is.  at  this  time,  working  on  the  future  application  of  this 
in  the  works.  In  fact,  he  already  had  this  system  applied 
in  the  erecting  department,  and  stated  that  it  had  worked  out 
so  favorably  as  to  save  30  per  cent  of  the  labor  cost. 

Another  interesting  shop  in  Brussels  is  that  of  the  firm  of 
Despaigne,  a  concern  employing  about  eighty  men.  The 
specialties  manufactured  are  bolt,  nut,  and  thread  rolling  ma- 
chines, and  kindred  kinds  of  machinery.  The  strong  feature 
of  this  concern  is  some  of  their  original  designs,  and  of 
specially  great  interest  is  an  automatic  thread  rolling  machine 
in  which  a  remarkably  high  speed  is  used. 

Extended  Use  of  Limit  Gages. 

It  has  been  said  about  the  German  machine  manufacturers 
that  they  have  not  as  yet  learned  the  extensive  use  of  fine 
measuring  instruments  of  which  America  boasts,  especially 
of  the  micrometer.  This  is  true,  to  a  certain  extent,  but  in- 
stead of  going  into  the  question  itself  regarding  this,  the 
writer  wants  to  point  out  some  interesting  practice  noticed 
in  some  shops  on  the  European  continent,  and,  in  particular, 
in  the  two  concerns  in  Belgium  just  referred  to,  who  special- 
ize in  the  manufacture  of  lathes.  Generally  speaking,  the 
concerns  in  Europe  have  not  as  yet  learned  the  full  impor- 
tance of  specializing,  but  where  this  principle  has  been  ap- 
plied, the  methods  of  manufacture  are  also  modernized. 

The  two  firms  mentioned  do  not  employ  micrometers  in 
their  manufacturing  to  any  large  extent.  For  roughing  work 
they  use  an  ordinary  pair  of  calipers.  For  the  finishing  work 
they  use  limit  gages,  not  only  for  inspecting,  but  directly 
in  the  shop  work.  This,  of  course,  is  possible  only  when  there 
is  a  specialization  on  a  certain  class  of  machines  which  are 
built  in  large  numbers.  The  limit  gages  are  of  the  double- 
ended  type,  where  one  end  will  pass  over,  while  the  other  end 
must  not  pass  over  the  work.  For  internal  diameters  limit 
gages  of  the  double-ended  plug  gage  type  are  used.  These 
limit  gages  are  all  made  in  duplicates,  and  one  is  used  in  the 
shop  and  one  in  the  inspection  department,  so  that  the  ma- 
chinist and  the  Inspector  are  always  working  with  exactly 
the  same  kind  of  an  instrument.  Any  opportunity  for  dis- 
putes, differences,'  or  misunderstandings,  is  thus  entirely  pre- 
cluded. For  all  work  made  in  large  quantities,  all  the  meas- 
uring instruments  are  kept  in  sets,  and  are  used  for  this  par- 
ticular work  only,  so  that  mistakes  because  of  using  wrong 
gages  are  eliminated.  It  is  claimed  by  these  firms  that  the 
constant  use  of  limit  gages  in  the  shop  is  superior  to  that  of 
using  micrometers.  It  is  also  cheaper,  because  the  cost  of  the 
gages,  is,  in  the  long  run.  not  as  high  as  the  time  lost  by 
setting  and  adjusting  micrometers.  There  is  also  a  great  ad- 
vantage in  the  fact  that  the  machinist  always  knows  the 
limits  of  accuracy  required  on  the  piece  of  work  he  is  finish- 
ing, and  no  time  is  wasted  on  finishing  the  work  to  closer  size 
than  necessary. 

Machine  Tool  Business  In  France. 

The  conditions  in  the  machine  tool  trade  in  France  are 
improving,  and  dealers  and  manufacturers  alike  are  opti- 
mistic about  the  future.  This  is  partly  due  to  the  improve- 
ment in  the  automobile  trade.  The  automobile  factories  in 
the  vicinity  of  Paris,  which  the  writer  has  visited,  have  a 
fairly  large  amount  of  work  on  hand,  and  the  machine  tool 
factories  are  also  busy.  The  machine  tool  industry  in  France 
has  not  as  yet.  as  far  as  the  quantity  is  concerned,  reached 
the  same  height  as  in  Germany.  Comparatively  few  machine 
tools  are  made  here,  and  France  is,  to  a  large  extent,  depend- 
ing upon  American,  English,  and  German  imports  for  sup- 
plying the  demand.  Regarding  the  quality  of  the  machine 
tools  made  in  France,  however,  judging  from  the  products 
of  a  few  concerns,  this  can  be  put  on  a  level  with  the  German 
makers'  products.  One  of  the  most  important  machine  tool 
factories  in  the  country  is  the  firm  of  H.  Ernault,  Paris,  em- 
ploying about  three  hundred  men.  This  factory  is  equipped 
with  high-class  machine  tools,  among  which  is  a  large  number 
of  the  best  American  makes,  especially  in  the  gear-cutting  de- 
partment; the  firm  specializes  in  lathes,  milling  machines, 
and  gear-cutting  machines. 

The  Soclete  Francaise  de  llachines-Outils,  about  which  con- 
siderable has  been  written,   occupies  at  present  only  a  small 


plant  employing  about  one  hundred  men.  The  building  of  the 
main  works  has  progressed  so  far  that  some  machines  are 
being  put  in,  and  a  few  are  already  running  there.  The 
buildings  are  fully  up  to  date  in  construction,  and  are  to  by 
equipped  with  several  electric  traveling  cranes  with  a  rail- 
road track  running  through  the  building.  Among  the  ma- 
chines in  operation  were  several  American,  English,  French 
and  German,  all  of  high  class.  Mr.  Xardin,  the  manager,  is  a 
very  capable  engineer,  and  said  they  intended  to  employ  about 
seven  hundred  men  when  everything  was  running.  All  the 
castings  are  made  outside,  as  they  do  not  have  any  foundry 
of  their  own,  and  all  the  power  running  the  machines  and  for 
lighting  is  brought  from  a  large  electric  central  station.  At 
present  the  company  is  making  lathes  of  a  few  types  only, 
a  gear  head  and  cone  head,  and  a  turret  lathe  which  they 
claim  is  an  improvement  over  the  Potter  &  Johnston  ma- 
chine; an  automatic  dowel  pin  machine,  and  a  spur  gear 
planer  of  Mr.  Nardin's  own  design;  but  they  intend  also  to 
take  up  the  making  of  planers  and  vertical  boring  and  turn- 
ing mills. 

American  Manufacturers  must  Keep  in  Close  Touch  with 
the  Foreign  Trade. 

In  Germany  the  criticism  in  connection  with  American  ma- 
chine tools  was  more  or  less  limited  to  the  criticism  of  a 
few  points  of  the  design  and  the  workmanship,  although  some- 
thing was  said,  especially  in  Berlin,  in  criticism  of  the  way 
in  which  the  American  machinery  in  general  is  introduced 
abroad.  This  point  of  criticism  is  put  forth  with  much  more 
force  and  emphasis  in  Paris.  Because  of  the  competition 
between  American  machines  on  the  one  hand,  and  German  ma- 
chines on  the  other,  the  French  dealers  and  users  have  a 
splendid  chance  to  compare  the  different  methods  employed. 
The  dealers  in  Paris  seem  to  think  that  the  American  manu- 
facturers neglect  the  duties  they  owe  to  their  European 
trade.  Not  only  are  conditions  in  Europe  different  from  those 
in  America,  but  those  in  one  European  country  different  from 
those  in  another,  and  it  is  of  great  importance  that  Ameri- 
can manufacturers  should  study  the  local  conditions,  and 
conduct  their  business  in  each  country  according  to  these, 
and  not  according  to  the  conditions  in  America.  It  is  empha- 
sized that  American  manufacturers  who  really  want  trade  in 
Europe  should  either  go  over  themselves  or  send  some  one. 
preferably  one  familiar  with  the  language,  to  study  condi- 
tions, and  while  there,  to  devote  himself  to  business,  and  not 
to  sightseeing  and  pleasure.  One  dealer  pointed  out  the 
great  success  of  two  American  concerns  in  introducing  their 
products  in  France.  One  of  these  concerns  represents  the  very 
highest  class  of  machinery,  while  the  other  has  not  as  yet 
attained  for  itself  so  high  a  reputation,  but  both  concerns 
have  from  time  to  time  studied  the  conditions,  and  conducted 
the  business  with  due  regard  to  local  requirements.  The 
success  of  the  smaller  firm  mentioned  proves  that  it  is  not 
only  the' very  highest  grades  and  classes  of  machinery  that 
can  be  sold  here,  but  also  the  medium  grade,  if  sold  at  a  cor- 
responding price,  provided  it  is  properly  introduced.  As  an 
instance  of  an  American  manufacturer  neglecting  his  foreign 
trade,  it  may  be  mentioned  that  one  dealer  stated  that  about . 
half  a  year  ago  he  had  signed  a  contract  of  agency  for  an 
American  concern,  but  he  has  not  as  yet  received  any  price 
list  of  the  machines  he  is  to  sell. 

A  comparison  has  been  made  between  the  American  and 
German  ways  of  introducing  their  machinery  in  France,  and 
the  Germans  are  said  to  employ  superior  methods.  Of  course, 
they  are  nearer  the  territory,  and  are  in  possession  of  more 
first-hand  local  knowledge,  and  can  therefore  attend  to  their 
business  better.  France  gives,  however,  the  impression  of 
being  a  better  territory  for  American  machinery  than  does 
Germany.  The  competition  with  the  home  manufacturers 
would  not  be  keen  here.  It  would,  therefore,  be  deplorable  if 
American  manufacturers  lost  this  opportunity  as  a  conse- 
quence of  neglecting  to  obtain  sufDcient  local  knowledge  about 
the  requirements  to  carry  on  business  with  the  highest  pos- 
sible efficiency.  If  American  manufacturers  do  not  take  ad- 
vantage of  the  opportunity  presented,  there  is  no  doubt  that 
the  German  manufacturers  will  use  this  to  their  advantage, 
and  gain  thereby. 
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Snyder  Celebrated  Upright  Drills 

\\t  make  ail  "  Exclusive  Specialty  "  ol 
"Upright  Drilling  riachines  "  wludi  art- 
accurate;  powerful;  quickly  operated  ; 
long  lived.  Awarded  the  medal  at 
World's  Exposition,  also  ust-il  l)y  tlu-  U. 
S.  Navy  Yards.  Mado  with  tapping  at- 
tachment. Compound  table.  For  ac- 
curate work,  we  challenge  all  other 
makers. 

J.  E.  SNYDER  &  SON,  Worcester,  Mass. 

5Izes  20-in.,  23-ln.,  25-ln.,  28-ln.,  30-ln.  and  36»ln. 

Muriiiing.  Maxwell  ^S.-   Moora,  Inc..  New  York,  Philndelphin,  Chicago.  Clcvcimnl. 
Pittslnirj;h,  Itiriiiiii^hani  and  Syracuse,  Agents. 
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Stillson  Wrenches 


STILLSON 


Durable.       R^eliable.       Efficient. 

Ash  for   the   GENUINE  Stiilson  and  tahe  no  other. 


Years  of  service  under  all  conditions  have  proved  its  worth  and  a 
milfion  satisfied  users  all  over  the  world  will  swear  to  its  efficiency. 

Send  for  our  Red  Booklet  of  Tools. 

SOL£    MANUFACTURERS 

Walworth  Manufacturing  Company 

128.136  Federal  Street.  BOSTON,  MASS. 

Ne-w  YorK  Office,    Park  Rotv   Building. 


ESTABLISHED  IN   1887 

PLANERS :  24 "  x  24  "-27"  x  27      30'  x  30  -36"  x  36"-42  "  x  42"- 
54"  X  54"-60"  X  60"-any  length. 

Textile  Feed  Roll  Fluting  Planers.     Frog  and  Crossing  and  Switch 
Point  Planers.     Locomotive  Connecting  Rod  Planers,  48"  x  17"  x  16". 
Duplex  Planers,  cutting  a  full  stroke  both  ways,  46"  x  18" 
any  length. 

Manufactured  by 

Woodward  ft  Powell  Planer  Go. 

WORCESTER,  MASS. 

nanalni;,  Haxwell  &  Hoore,  New  York  City,  Philadelphia,  Chicago, 
111.,  Milwaukee,  Wis.,  St.  Louis,  Mo.,  Pittsburg,  Pa.,  Cleveland,  Ohio, 
Boston, Mass.,  Birmingham,  Ala,,  Mexico  City,  Mexico.  Henshaw,  Bulkley 
&  Co.,  San  Francisco,  Cal.  and  Los  AnReles.  Pacific  Engineering  Co., 
Seattle,  Wasli.  Penwlcl<  Frere.  &  Co.,  Paris,  France;  BelKium,  Italy. 
Switzerland  and  Spain.  Takata  &  Co.,  Tokio,  Japan.  Herman  Haelbig, 
Dro8den-A  3,  Germany. 
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POND  HEAVY 
LATHES 

GEARED    HEAD 

Driven  by  single  pulley  with  wide  belt  or  direct  connected  motor. 


\ 


48-incK  Pond  Geared  Head  Engine  LatKe. 

A  heavy  powerful  machine  for  use  with  high-power  steel  tools. 

The  face  plate  spindle  is  driven  by  a  single  pulley  of  large 
diameter  and  a  wide  belt  through  gearing,  which,  in  connection  with 
the  two-speed  counter,  gives  twelve  spindle  speeds. 

Machine  swings  49  inches  over  the  bed  and  39  inches  over  the 
carriage — with  16  foot  bed  will  turn  7  feet  between  centers. 

All  shafts  in  headstock  run  in  bronze  bearings,  which  are  self- 
oiling  w  ith  large  oil  wells. 

When  motor  driven  a  variable  speed  motor  is  mounted  on  head- 
stock  and  is  direct  connected  through  gearing,  giving  a  wide  range 
of  speeds. 

Drive  may  be  readily  changed  from  belt  to  motor  after  machine 
is  installed. 


Photogmphs  and  full  description  jnniished  on  request. 

NILES-BEMENT-POND  COMPANY 

TRINITY    BUII.DING.    Ill    BROAD^VAY.    NE>V  YORK 

OKFICES— Boston,  Ol'verBldg.  Chicago,  Commercial  National  Bank  Bldg.  Pittsburgh,  Frick  BIdg.  St.  Louis.  616  No.  Third  St.  Philadelphia, 
81st  and  Callowhill  Sts.  Birmingham,  Ala.,  Brown-Marx  Bldg.  London,  83-25  Victoria  St.,  S.  W.  Agents  for  Canada,  The  Canadian  Fairbanks  Co., 
Ltd.,  Montreal,  Toronto,  Winnipeg  and  Vancouver.  Agents  for  California,  Nevada  and  Arizona,  Harron.  Rickard  &  McCone,  436  JIarket  St.,  San 
Fraacisco  and  164-168  N.  Los  Angeles  St.,  Los  Angeles,  Cal.    Japan  F.  W.  Home,  70-C  Yokohama. 
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SPLINE 

Milling  Machine 

Ai\  E-titirely  New  Machine  for  Milling  Slots  with  Closed  Cnds, 
Keyways,   and  an  E:.ndless  Variety  of  Other  "Worh. 


The  New  5pline  Milling;  Machine. 

This  machine,  embodying  new  principles,  takes  care  of  work  for  which  heretofore 
there  has  been  no  suitable  machinery. 

Considering  its  use  the  designer  may  take  advantage  of  the  use  of  slots — which 
many  times  would  simplify  his  designs,  but  which  have  in  the  past  been  avoided  owing 
to  the  high  manufacturing  cost. 

The  great  advantage  of  this  tool  will  appeal  to  the  manufacturer  who  has  formerly 
been  compelled  to  resort  to  expensive  broaching  operations  or  to  hand  milling  for 
cutting  keyways  with  closed  ends,  and  tang  slots  which  owing  to  their  depth  require 
extreme  care  in  manipulation  of  tools  as  well  as  the  continuous  services  of  a  skilled 
operator. 

Write  for  new  Illustrated  Catalogue,  "  The  Spline  Milling  Machine." 

PRATT  a  WHITNEY  CO.,  Hartford,  Conn.,  U.S.A. 

Offices— New  York.  Ill  Broadway.  Huston,  Oliver  lildp.  I'hiladelphia,  81.st  and  Callowlnll  Sts.  I'ittsburg,  Pa.,  Knck  UUln.  Chicago,  Commercial 
National  Bank  Hldg.  .St.  Louis,  Mo.,  BIB  No.  .fd  St.  Hirmingliam,  Ala.,  Brown-Marx  Hldg.  Agents  for  Canada,  The  Canadian  l''nirbanks  Co.,  Ltd., 
Montreal,  Toronto,  Winnipeg  and  Vancouver.  London.  E.  C,  Buck  &  Hickman,  Ltd.,  8  and  4  Whitechapel  Road.  London,  S.  W.,  Niles-Bement-l'ond 
Co.,  23-25  Victoria  St.  Copenhagen.  Denmarl'.  V.  Lowener.  Stockholm.  Sweden,  Akticbolaget  V.  I>owener.  Paris,  Fenwick  Frercs  iVt  Co.,  8  Rue  d« 
Rocroy,  Agents  tor  France,  Belgium  and  Switzerland     Japan,  P.  W.  Home,  70-C  Yokohama.    Italy,  Stussi  &  Zweifel.  8  Via  Dante,  Milan. 
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BACK  TO  THE  SIMPLE  LIFE 


0  #    ® 


IN  our  recent  era  of  prosperity  every  machine  maker  has  been  so  busy  as  to  be  unable  to  give  the 
thought  and  care  to  economic  production  that  his  particular  case  demands. 
We  have  recently  conducted  a  series  of  experiments  showing  the  productiveness  of  our  up- 
to-date  Patent  Head  engine  lathe.. 

The  above  illustration  shows  450  blank  gears  made  from  steel  forgings.  They  range 
from  3^"  to  8j^"  in  diameter  and  i "  face.  They  are  guaranteed  within  .002  of  absolute  truth  in 
diameter  or  parallel.  Compare  this  with  the  product  from  some  of  the  automatic  or  e.xpensive 
machines  now  being  used,  and  consider  that  no  trimming  or  additional  work  is  needed,  every  piece 
delivered  being  fully  guaranteed  as  to  qualitv. 

The  above  450  pieces  were  produced  on  our  20"  Patent  Head  lathe  in  forty-five  hours. 

There  is  no  elaborate  complicated  machine  extant  so  far  as  we  know,  able  to 
duplicate  this  production.  To  accomplish  this  it  is  necessary  to  supply  a  power  feed  turret 
on  bed,  suitable  chucking  devices  and  certain  boring,  turning  and  facing  tools.  All  of  these,  how- 
ever, with  the  additional  equipment,  make  a  less  costly  outfit  than  some  of  the  machines  mentioned. 
The  outfit  is  adaptable  to  almost  any  kind  of  work  within  its  range  at  small  cost  of  tools,  while  the 
lathe  proper  may  be  used  for  any  kind  of  work  that  a  lathe  is  called  upon  to  do. 

It  is  oiu-  intention  to  show  other  lines  of  work  from  time  to  time,  as  the  various  tests  are 
completed. 


The  Lodge  &  Shipley  Machine  Tool  Co. 


Cincinnati,  Ohio,  U.  S.  A. 


Canadian  Agents — H.  W.  Petrie,  Toronto  and  Montreal.  European  Agents — Alfred  H.  Schntte,  Cologne,  Paris,  Brussels,  Liege, 
Barcelona,  Bilbao,  Milan;  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Glasgow,  Newcastle-on-Tyne ;  V.  Lowener, 
Copenhagen.  Stockholm.  Christiania  ;  R.  S.  Stokvis  &  Zonen,  Rotterdam,  Soerabaya,  Java  ;  Schuchardt  &  Schutte,  Berlin,  Vienna,  Buda- 
pest. St.  Petersburg  :  Werner  Hult.  Helsingfors.  Finland.  Other  Agents— Bevan  &  Edwards,  Melbonrne,  Australia ;  Richardson  &  Blair, 
Wellington,  New  Zealand  ;  Adolfo  B.  Horn,  Havana ;  Andrews  &  George,  Yokohama. 
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BETTS   MACHINE   COMPANY 

AViltnin^ton,  Del.,  U.  S.  A. 

MAKERS    OF 

HEAVY  MACHINE  TOOLS 

FOR    HIGH    SPEED    STEEL. 


The  BETTS  16-ft.  Bjring  and  Turning  Mill,  arranged  with  Motor  Drive  and 
14-ft.  diameter  Table  lor  Fore  River  Shipbuilding  Co.,  Quincy,  Mass. 


Boring  and  Turning  Mills,  Horizontal  Boring  Machines, 

Planers,  Slotters,  Tire  Mills,  Floor  Borers, 

Chord  Borers,  etc.,  etc. 


MACHINEEY. 
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The  Baush  Adjustable  Multiple  Drills 


are  the  fastest  producers  of  accurate, 
uniform  holes  on  the  market. 


They  are  made  in  20  different  sizes  and  several  styles ;  carrying^  spindles  which  are 
adjustable  to  cover  any  layout  and  all  holes  are  drilled  simultaneously.  Let  us  show  you 
the  drill  for  your  work. 

Cut  shows  our  No.  16  Multiple,  for  six  i"  drills.      Ask  for  bulletins. 

BausK    Machine   Tool    Company 

200  AVason  Avenue,  Springfield.  Mass.,  U.S.A. 

AGENTS— Manning-,  Maxwell  &  Moore,  Boston,  Cleveland,  New  York,  Philadelphia,  Pittsburg,  Chicago,  Detroit,  Syracuse  and 
Birmingham  belig,  Sonnenthal  &  Co.,  London,  England.  DeFries  Sr  Cie,  Akt.  Ges  Dusseldorf.  Germany.  Fenwick  Freres  & 
Co.,  France,  Holland,  Switzerland  and  Italy.     Hugo  Tilquist,  Stockholm.    Takata  &  Co.,  Japan. 
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An  Unlimited  Range  of  Threads  and  Feeds 

is  one  of  the  many  advantages  of  this  machine,  a  feature  that 
alone  would  put  it  in  the  front  rank  among  screw  cutting 
lathes.  There  are  feeds  for  chasing  all  standard  threads, 
right  or  .left  hand,  and  extra  gears  can  be  supplied'  for  any 
special  thread  desired.  One  lever  serves  for  all  threads;  screw 
is  not  in  motion  except  for  screw  cutting,  and  feeds  without 
removal  of  a  gear. 

The  14-inch  Lathe  is  essentially  a  tool  for  speed,  capacity  and 
precision.  It  is  back  geared  9.6  to  i,  has  power,  cross  and 
length  feed  to  the  tool  rest,  and  non-interfering  reverse  in  the 
apron.  It  is  simple  and  rapid  in  operation.  Convenient  in 
every  way.     All  parts  easily  accessible. 

Bradford    LatHes  include  Sizes  from  14"  to  42"  Swing'. 

Catalogue  mailed  on  request. 


The  Bradford  Machine  Tool  Co. 


CINCINNATI,    OHIO 


AGENTS— Vandyck  Churchill  Co.,  New  York  and  Philadelphia.  Eastern  Agents.  Pacific  Tool  and  Supply  Co.,  San  Francisco,  Cal.,  Agents 
for  Pacific  Coast.  F.  W.  Home,  Yokohama,  Auent  for  Japan,  China  and  the  Far  East.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birnilnirham 
Glasgow,  Newcastle-on-Tyne.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  Copenhagen,  Budapest  and  St.  Petersburg.  Alfred  h' 
Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao,  Barcelona. 
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ONE  OILING  FOR  THE  SEASON'S  WORK 


Is  the  treatment  required  b\-  Milwaukee  Millers  and  no  stuck 
or  cut  bearings  interfere  with  the  steady  employment  of  the 
machines  at  their  maximum  capacity.  All  gears  and  bearings  are 
automatically  flooded  with  oil,  preventing  noise  and  reducing  fric- 
tion and  wear  to  a  minimum. 

Every  machine  is  equipped  with  a  pump  for  supplying  a  flood 
of  lubricant  to  the  cutters  and  ample  means  are  provided  for  its 
return  to  the  reservoir  in  the  base  of  the  machine.  Wide  tables 
on  both  Plain  and  Universal  Machines,  a  great  advantage  in 
clamping  work.  Single  pulley  drive  without  countershaft  or  over- 
head belts  and  electric  motor  can  be  attached  at  any  time. 

Full  particulars  on  request. 

KEARNEY  «&  TRECKER  COMPANY 


Manufacturers 


MILWAUKEE,  WIS.,  U.  S.  A. 


AGENTS  ■  Hill,  Clarke  &  Co.,  Boston,  New  York,  Cleveland,  Chicago  and  Philadelphia.     The  A.  R.  Williams  Mchy.  Co.,  Toronto. 

Williams  &  Wilson,  Montreal. 
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MACHINERY. 


11 


In  wHat  time  can  you 
do  this  job? 


On  our  No.  3  Machine, 

with  a  set  of  tools 
made  by  us,  this  Gas- 
ohne  Motor  Frame 
can  be  finished  to 
these  dimensions  at 
the  rate  of  one  every 
SIXTY  MINUTES,  mak- 
ing a  most  accurate 
and  smooth  job. 


A  CUSTOMER   WRITES: 

"  Yours  of  the  i  Jth  inst.  to  hand.  In  reply  will  say  that  we  have  a 
Binsse  Horizontal  Boring  Machine  in  our  shop  and  it  is  proving  very 
satisfactory.  We  are  doing  the  class  of  work  shown  by  leaflet  "A"  and 
are  making  even  better  time  than  one  in  sixty  minutes.  I  have  had  a 
Binsse  Horizontal  Boring  Machine  in  my  shop  for  the  past  three  years, 
and  can  say  that  I  would  not  attempt  to  compete  in  the  gas  engine 
market  without  one  of  these  machines." 


TKe  Binsse  MacHine  Company 


Ne^varK,  New  Jersey 


FOREIGN  MACHINERY  MERCHANTS. 


BELGIUM. 


A.  ENGELMANN  &  CO.,  Liege. 

IMPORTERS  AMERICAN  MACHINERY,  TOOLS 

AND  ENGINES.  


FENWICK  FRERES  &  CO., 
168,  Rue  de  Brabant.  Brussels. 

1.  Avenue  Blonden.  Liege. 
AMERICAN  MACHINERY  AND  TOOLS.  


ALFRED  H.  SCHUTTE, 
6   Vieux-Marche  aux  Grains,  Brussels. 
'                                            3,  Rue  de  la  Cathedrale,  Uege. 
MACHINERY  AND  TOOLS.        


DENMARK. 


NIENSTAEDT  &  CO.,  Copenhagen. 

DEALERS  IN  AMERICAN  MACHTNEBY  AND  TOOLS. 
are  open  to  enter  into  correspondence  with  flrst-class 
American  flrma,  with  a  view  to  representmg  them  in 
Denmarli,  and  request  price  Uats  of  machmery  and  of 
all  recent  naechanlcal  inventions. 

SCHUCHARDT  &   SCHUTTE, 

4,  Jembanegade,  Copenhagen. 
MACHINERY  AND  TOOLS. 


ENGLAND. 


RICHARD  LLOYD  &  CO., 

Steelhouse  Lane,  Birmingham. 
IMPORTERS  OF  AMERICAN  MACHINERY.  TOOLS 
AND  ENGINEERINe  SPECIALTIES. 
Established  1856.    Cable  Address.  "Cogs,"  Birming- 
ham.   Lieber's  and  ABO  Codes. 


ALFRED    HERBERT,    Ltd.,                    Coventry. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
^^     INQ  TOOLS  OP  ALL  DESCRIPTIONS. 
Showrooms:     London,    Manchester,     Glasgow     and 
Coventry.    Cable:   "LaUie.  Coventry."    Codes:  Lieb- 
er's A  B  O  5th  edition,  and  private. 

BUCK  &  HICKMAN,  Ltd., 

2  and  4,  Whitechapel  Road.  London. 
TOOLMAKERS.  ENGINEERS  AND  IMPORTERS 
of  High  Class  American  Machinery,  Tools  and  Sup- 
plies    Telegrams  and  Cables,    •■Roebuck.  London." 
Lieber's  and  ABC  Codes  used. 


C.  W.  BURTON.  GRIFFITHS  Sc  CO., 

Ludgate  Square.  Ludgata  Hill,  London,  E.  O. 
IMPORTERS  OF  AMERICAN  MACHINE  TOOLB. 
ABC  and  Lieber's  Codes  used.    Telegrams, 
"  Hibou,"  London. 


CHAS.  CHURCHILL  &  CO.,  Ltd  , 

9  to  15,  Leonard  St.,  London,  E.  C. 
THE  PIONEERS  OF  AMERICAN  TOOL  TRADE 
IN  GREAT  BRITAIN. 
Established  1865.    Large  warehouses  in  Birmingham. 
Manchester,  Newcastle-on-Tyne,  Glasgow.     See  ad- 
vertisements in  this  Journal  for  agencies. 

GEORGE  HATCH,  Ltd., 

20-21,  Queenhlthe,  Upper  Thames  St.,  London,  E.  C. 
IMPOR'TERS  OF  MACHINE  AND    HAND  TOOLS,  EN- 
GINEERING SUPPLIES.    SPECIALTY:  NEW  TOOLS. 
Cable,  George  Hatch,  London.    Codes,  ABC  and 

Lieber's.  


C.  LINDLEY  &  CO., 

34,  Englefield  Road,  London,  N 
Beauvoir  Works,  Luddenden,  S.  O.  Yorks. 
SMALL  TOOLS  AND  ENGINEERS  SUPPLIES. 
Telegrams :  Beauvoir  London  and  Luddenden. 
ABC  Code. 


LUDW.  LOEWE  &  CO.,  Ltd., 

30.32  (opposite  loei  Farringdon  Road,  London,  B.  C. 

MERCHANTS  AND  IMPORTERS  OP  HIGH  CLASS 
MACHINERY  AND  TOOLS. 

Telegrams  and   Cables:    Loewe  London.    Lieber's 
and  ABC  Codes. 


CHARLES  NEAT  &  CO., 

112,  Queen  Victoria  St.,  London,  E.  C. 
AMERICAN  MACHINERY  MERCHANTS. 
Telegrams,  "Napthotlc,"  London.    Lieber's  Code. 


J.  B.  STONE  &  CO,, 

135,  Fihsbury  Pavement,  London,  E.  O. 

IMPORTERS  OF  AMERICAN  WOOD-WORKTNQ 

ULACHINBBY. 

Specialties,  New  and  Improved  Machines  and  Tools- 

EatabUahed  1890.    Cable  Address,  Sightseer,  London. 

Western  Union  and  A  B  C  Codes. 

SCHUCHARDT  &  SCHUTTE, 

34,  Victoria  St.,  Westminster.  London. 
MACHINERY  AND  TOOLS. 


HENEY  KELLEY  &  CO., 

25,  Pall  Mall,  Manchester. 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams.  "Advantage,  Manchester."    Lieber's  Code 


PRANCE. 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

Offices  and  Show-rooms,  12,  Rue  du  Delta,  Paris. 

IMPORTER  OF  AND  DEALER  IN  AMERICAN  MA- 

CHINBRY,  TOOLS  AND  SUPPLIES. 

Telegrams,  Bloxham-Paria.      Code,   Western   Unioa. 

Cash  payment  against  delivery  in  New  York. 


PRANCE. 


PH.  BONVILLAIN  &  E.  RONCERAY, 

Main  Office :  0-11.  Rue  des  Enviergea.  Paris. 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS. 
Branches:  Dusaeldorf- Rath-Germany  Turin,  48  Via 
Sacchi,  Italy;  Leeds,  Albion  Works,  England;  Barce- 
lona, Concejo  de  Ciento,  Spain.  Cable:  Bon  villain, 
Paris.    Lieber's  and  ABC  Codes. 


FENWICK  FRERES  &  CO., 

8,  Rue  de  Rocroy,  Paris. 
AMERICAN  MACHINERY  ANU  TOOLS. 
Branches  or  Representatives;  Brussels,  Liege,  Turin, 
Milan.  Zurich  and  Barcelona. 


GLAENZER,  PEREEAUD  &  THOMINE, 

1,  Avenue  de  la  Republique,  Paris. 
IMPORTERS  OF  AMERICAN  MACHINERY 
and  Mechanical  Supplies.  Agent  for  the  Niles  Tool 
Works  Co..  Geo.  F.  Blake  Mfg.  Co.,  etc.  Lieber's  Code, 
Al  Code,  ABC  Code.  Cable  Address,  Blakeniles, 
Paris.    New  York  OfiBce,  26-28  Washington  Place. 


ALFRED   HERBERT  (France),  Ltd., 

47,  Boulevard  de  Magenta,  Paris, 
LARGE  IMPORTERS  OF  AMERICAN*  LABOR  SAV- 

ING  TOOLS  OF  ALL  DESCRIPTIONS.  ' 

Cable;   "Hexagon,   Paris."     Codes:   Lieber's,  ABC, 
6th  edition  and  private. 


ALFRED  H.  SC^HUTTE, 

22-24,  Rue  des  Petits- Hotels,  Paris. 
MACHINERY  AND  TOOLS. 


GERMANT. 


HEINRICH  DREYER, 

Kaiser  Wilhelmstr.  1.  Berlin. 
IMPORTER  AMERICAN  MACHINERY. 


LUDW.  LOEWE  &  CO.,  A.G.       Berlin.  N.W.  BY 

IMPORTERS    OF  MACHINE  TOOLS 
To  be  seen  in  operation  at  our  works.      Floor  area 
13  acres. 


HANS  RICHTER&KITZEROW, Berlin. S. 42 

IMPORTER  OF  AMERICAN  MACHINERY  AND  TOOLS 
Telegrams :  Impulsus.    Lieber's  and  ABC  Codes. 


SCHUCHARDT  &  SCHUTTE, 

IMPORTERS  OF  MACHINE  TOOLS. 

Berlin,  Vienna.  London,  Stockholm.  Shanghai, 

Copenhagen,  St.  Petersburg. 

New  York  office  :  136  Liberty  Street. 


E.  SONNENTHAL,  Jr.,  Berlln-Cologne-Vienna. 

IMPORTER  OF  AMERICAN  MACHINERY  AND 

SMALL  TOOLS. 


ALFRED  H.  SCHUTTE,  Cologne. 

MACHINERY  AND  TOOLS. 
Brussels,  Liege.  Belgium ;  Paris,  France  ;  Milan,  Turin. 
Genoa,  Italy;  Barcelona.  Bilbao,  Spain. 
New  York  Office  :  90  West  Street. 

FRANZ  KUSTNER,  Dresden.  N. 

AMERICAN  MACHINERY  TOOLS  AND    SUPPLIES. 
Cable :  Ambition-DreBden.    Lieber's  and  ABC  Codes. 


DE  FRIES  &  CIE,  Akt.  Ges.,         Dusseidorf. 

Berlin,  Stuttgart,  Vienna,  Paris,  Milan,  Barcelona. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 
Cable  Address:  DefHes,  Dusseidorf;  Lieber's;  ABC, 
6th  edition;  Western  Union  Codes. 


M.  KOYEMANN,  Dusseidorf 

IMPORTEB  OF  AMERICAN  MACHINE  TOOLS. 


CARL  MAHR,  EssUngen  o/Neckar. 

APPLIANCES   FOR  MECHANICAL  WORK  SHOPS. 


F.  G.KRETSCHMER  &  CO.,  Frankfurt  a /Main. 

IMPORTERS  AMERICAN   iSlACHINE  TOOLS. 
Cable:   "Micrometer  Frankfurtmain."     Lieber's  and 

ABC  Codes. 


H.  ROSENBAUM,  Nuremberg  (Bavaria). 

IMPORTER  OF  AMERICAN  MACHINERY. 

Invites  correspondence  with  flrst-class  firms  with 
a  view  to  representing  them  abroad. 

Cable:    Industri,  Lieber's  Code. 


HOLLAND. 


Ls:  N.  ALT  A  &  CO.,  Amsterdam. 

ENQINEEKS  AND  IMPORTERS  OF  MACHINEBY. 


PECK  &  COMPANY,  Amsterdam. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

Tools.  Factory  Supplies.    Lieber's  and  ABC  Codea. 


FRED.  STIELTJES  &  CO.,  Amsterdam. 

ENGINEERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERY. 


H.  G.  AIKEMA  &  CO.,  Rotterdam. 

ENGINEBRING  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machinery  and  Tools. 


HANDELMAATSCHAPPY  VAN 

K.  S.  STOKVIS  &  ZONEN,  Rotterdam. 

MECHANICAL  ENGINEFRS. 
Technical  Department  n.    Headquarters  for  Ameri- 
can Machinery.    Metal  and  Wood  Working  Machinery. 
Established  1847.    Telegraphic  Address.  "Metallicus," 
Rotterdam. 

■WYNMALEN  &  HAUSMANN,       Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Olashaven.    4-1-t.     Established  1876.     Special  Tools, 

Metal  and  Wood  Working  Machinery. 


HOLLAND. 


SPLIETHOFF,  BEEUWKES  &  CO., 

Rotterdam. 

ENGINEERING  AGENTS  AND  MERCHANTS. 


VAN  RIETSCHOTEN  &  HOUWENS. 

West  Zeedyk,  554,  Rotterdam. 

LARGEST  DEALERS  IN  AMERICAN  MACHINERY 

In  Holland.    New  showroom.  11,000  sq.  feet,  now  open. 

Cable;  "Machinery."    Codes  used:  ABC,  5th  edition; 

Lieber's. ^^^^^^^^^^^^^^ 

AUSTRLA--HUNGARY. 

CONRAD   &  COMP,  Budape«^ 

AMERICAN  MACHINERY,  TOOLS  &  SUPPLIES. 


SCHUCHARDT  &  SCHUTTE, 

via.  Breitegasae  17,  Vienna. 
MACHINERY  AND  TOOLS. 


ITALY. 


GRIMALDI  &  C,  Casella  320,  Geneva. 

AISIERICAN  MACHINERY  AGENTS. 
Branch  house  in  Milan.  Italy. 

DE  FRIES  &  CO.,  ,   , 

Via  Principe  Umberto  angolo  Via  Moscova,  Milan. 
IMPORTERS  AMERICAN  MACHINERY  AND  TOOLB. 


ALFRED   HERBERT,  Ltd.,  Milan. 

5.  Via  Quintino,  Selle,  Angolo  Piazza  Castello. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OP  yl.T.  DESCRIPTIONS. 
Cable :  "  Herbert,  Milan."    Codes :  Lieber's,  ABC  5th 
edition,  and  private. 


CARLO  NAEF, 

via  Alessandro  Manzoni,  31,  Milan. 

Desires  to  represent  in  Italy  manutiacturers  of  all 

kinds  of  American  Machinery  and  Tools. 


STtfSSI  &  ZWEIFEL,  Via  Dante  8,  MUan. 

IMPORTERS  OF  AMERICAN  MACHINERY. 


ING.  ERCOLE  VAGHI  &  C, 

MACHINE  TOOLS.  Corso  Porta  Nuova  34,  Milan. 


INGR.  A,  BALDINI  &  CI.  Pontedera. 

IMPORTERS  OF  AMERICAN  MACHINES  AND  TOOLS. 
Telegrams:  Macchine,  Pontedera.    Codes:  Lieber's 
and  AB  C  6th  Ed. 

FENWICK  FRERES  &  CO.. 

6  Via  Lagrange.  Turin. 
AMERICAN  MACHINERY  AND  Ti,OLS. 


ALFRED  H.  SCHUTTE, 

Viale  Venezia,  22,  MUan.  Via  Alfleri  4,  Turin. 

MACHINERY  AND  TOOLS. 


JAPAN. 


ALFRED  HERBERT,  Ltd., 

224,  Yainashita- Cho,  "Yokohama. 
LARGE  IMPORTERS  OF  AMERICAN  LABOR  SAV- 
ING TOOLS  OF  AT.T.  DESCRIPTIONS. 
Cable:  "Lathe,  Yokohama."    Codes:  Lieber's.  ABO 
5th  edition,  and  private. 


NORWAY. 


J.  S.  COCK,  Chrietlania. 

AMERICAN  TOOLS  AND  ENGINEERS'  SUPPLIES. 
Invites  correspondence  \vlth  flrst-class  American 
firms  -with  a  view  to  representing  them  in  Norway. 


RUSSLA.. 


SCHUCHARDT  &  SCHUTTE, 

Newskl  Prospect  11,  St.  Petersburg. 
MACHINERY  AND  TOOLS. 


GREGOIRE  WEINBERG  &  CO.,  Eng'rs, 

Newsky  Prospect,  47-1  St.  Petersburg. 
MACHINERY  AND  TOOLS,  HOISTS 
and  Hydraulic  Machinery.   Cable  Address,  "Greweco." 


SPAIN. 


CARLOS  DAL  RE, 

Barquillo,  5,  Annexe— Regueros.  9,  Madrid. 
IMPORTER  AMERICAN  MACHINERY  AND 
ENGINEERS'  SUPPLIES 
For  Spain  and  Portugal.    Lieber's  and  ABC  Codes. 
Cable  address:  "Dalre-Madrid." 

SWEDEN. 


AXEL  CHRISTIERNSSON, 

P  O  B.  232.  Stockholm. 
MACHINERY,  TOOLS   AND    SUPPLIES. 


SAM  LAGERLOF'S   MACHINE-BUREAU 

Stockholm. 
SPECIALTY :    MACHINE  TOOLS. 
Cable,  "Machinlagerlof."    ABC  and  Lieber's  Code. 


SCHUCHARDT  &  SCHUTTE, 

Vasagatan  N.  R.  24,  StockhotaB 
MACHINERY  AND  TOOLS. 

SWITZERLAND. 


J.  LAMBERCIER  &  CIE,  Geneviu 

IMPORTERS  OP  AMERICAN  MACHINI5RY. 
Technical  Appliances. 


SPOERRI    &  CO.,  Bergstrasse  76,  Zurich. 

ENGINEERS  AND  IMPORTERS  OF  MACHINERY. 


THE  AMERICAN  MACHINERY  IMPORT 
OFFICE,  24,  Weinbergstrasse,  Zurich. 


Adv.   Iiulox  pases  3G-48. 
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No.  3  Universal  Milling  Machine. 


No.  3  Universal  Milling 
Machine 

Working  Surface  of  Table,    48  U  "  x  1  I  " 
Feeds  (all  automatic),      30"  x  10"  x  19" 

Equh'ment:  Two-spued  counter- 
shaft, necessary  wrenches,  cutter- 
arbor  and  draw -in  Ijolt,  center  and 
bushing  supports  for  arbor,  dividing- 
head  and  foot  stock  center  with  rais- 
ing block,  center  rest,  universal  chuck, 
necessary  change  gears,  index  plates, 
swivel  vise,  guard  for  nose  of  spindle, 
instruction  cards. 

No.  3  Plain  Milling 
Machine 

Working  Surface  of  Table,    48>^  "  x  13" 
Feeds  (all  automatic),      34"  x  10"  x  20" 

Equipment:  Two-speed  counter- 
shaft, necessary  wrenches,  draw-in 
bolt,  center  and  bushing  supports  for 
arbor,  flano-ed  vise,  sfuard  for  nose  of 
spindle,  instruction  card. 


All  feeds  positive  driven 
through  gearing,  giving  2 1 
changes. 

Automatic  feeds  can  be  oper- 
ated simultaneously  and  reversed 
while  machine  is  in  motion. 

Adjustable  dials  reading  to 
thousandths  on  all  feeds  and  trips 
have  micrometer  adjustment. 

The  bearings  in  head  are 
annular  in  construction  with  taper 
bearings  for  spindle,  which  are 
self-oiling,  self-adjusting. 

Upper  housings  for  over- 
hanging arm  are  annular  in  form, 
the  arm  being  ground  to  fit 
sleeves,  and  is  clamped  by  self- 
centering  bushings  which  do  not 
disturb  alignment  of  arm  after 
setting. 

Elevating  screws  are  telesco- 
pic and  with  table  feed  screw  are 
fitted  with  ball  thrusts. 

Knees  are  reinforced  and 
have  projected  bearing  on  col- 
umn. 


No.  3  Plain  Milling  Macliine. 


THE  HENDEY  MACHINE  CO.,  Torrington,  Conn.,  U.  S.  A. 

United  Si  ATES  Agents -Manning,  Mux  well  &  Moore,  Inc.,  New  York,  Boston,  Philadelphiu,  Pittsburg,  Chicago,  Syracuse,  Cleveland,  Detroit  | 
Atlanta,  f',a.,  KirminKliam,  Ala.,  .Seattle,  Wash.,  Mexico  and  Japan.  W.  M.  Pattison  Machinery  Co.,  Cleveland.  Robert  Gardner  &  Son,  Montreal, 
Canada.    A.  R.  Williania  Machinery  Co.,  Toronto,  Canada. 

European  AGENTS— C.  W.  Burtnn,  Crriffiths  &  Co.,  London,  for  Great  Britain.  Heinrieh  Dreyer,  Berlin,  forGcrmany.  Henry  HttmcUe, 
Paris,  fi.r  France.    Stussi  &  Zweifel,  Milan,  for  Italy. 
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Adv.  Index  pages  36-48. 


"AMERICAN" 

TOOLS  ARE  NOTED  FOR  THEIR  GREAT 

PRODUCTIVE    CAPACITY 


l4-in.  to  62-in.  Swing. 

'AMERICAN"   Quick-Change-Cear  Lathe. 

(Cone  Pulley  Drive.) 


14-in.  to  62-ln.  Swing. 

'AMERICAN"  "Patented"  Ceared-Head  Lathe. 

(Single  Pulley  Drive  > 


DURABILITY 


SIMPLICITY 


2-ft.  to  7-ft.  Arm. 
"AMERICAN"  Plain  Radial  Dr 
Holds  Record  for  Rapid  Drillin 


ACCURACY 


l5-in.  to  28-in.  Stroke. 

'AMERICAN"  Back  Geared  Shaper 

A  Marvel  for  Heavy  Duty. 

A  Manufacturing  Tool. 


22-in.  to  72-in.  Between  Housings. 

'AMERICAN"  Planer,  Built  with  1 ,  2  or  4 

Cutting  Speeds  in  both  Standard 

and  Widened  Patterns. 

CATALOG    "K"    NOW    READY 


"AMERICAN"  TOOLS  hold  the  record  for  PRODUCTION.  Increase  your  OUTPUT  without  increas- 
ing your  operating  expenses.  WILL  STAND  UP  under  continuous  HARD  SERVICE  of  MODERN 
METHODS.    They  are  built  for  FAST  SPEEDS  and  HEAVY  FEEDS. 

BELT   OR    ELECTRIC-MOTOR    DRIVE 


THE  AMERICAN  TOOL  WORKS  COMPANY 

300  to  350  Culvert  St.,  CINCINNATI,  C,  U.  S.  A. 


Adv.   Index  pages  36-48. 
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Corliss  Cylinder  Boring  Machine 

WE  ARE   PREPARED   TO   FURNISH   VARIOUS   MACHINES   FOR  SIMILAR   PURPOSES 


(Juick   Operating 
.    ^Vertical  Spindle 

Milling  Machine 


Conveniently  controlled. 
Power  quick  movements 
and  feeds  in  either  direc- 
tion of  work  table  and 
spindle  saddle.  Table 
36"  wide,  48"  long. 


Send  for 

latest  Catalogue. 


THE    BEAMAN    c*v:    SMITH    COMPANY 

Providence,    Rliode   Islarnl,   U.   vS.   A. 

Agents— Chas.  Churchill  &  C<».,  London.     Ludw.  Loewe  ik  Co.,  Berlin.     Kenwick  Frores  &  Co  ,  Paris 


It;; 
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Adv.  Index  pages  36-48. 


There's  an  all  aroundl 

Shop  using 


Samples  of  chuck  work. 


The  operator  is  Satisfied  he  can  do 
a  good  day's  work,  the  superintend- 
ent is  Satisfied  \\ith  the  quahty  of 
work  produced  and  the  manufac- 
turer is  Satisfied  that  he  will  reap  a 
Satisfactory  profit. 

Reasons  for  it,  of  course — the  very  best  of  reasons.  \'ou'll  find  them  in  the 
sterling  qualities  of  the  machine  itself.  Its  strength,  convenience,  the  rigid 
control  of  work  and  tools  ;  wide  range  of  usefulness;  ability  to  handle  chuck 
or  bar  work  with  equal  facility ;  rapid  change  from  one  class  of  product  to 
another ;  uni\ersal  equipment  of  tools,  and  in  the  special  Flat  Turret  fea- 
tures such  as  Cross-sliding  Head,  -Single  Dri\e,  \'ariable  Speed  de\ice  and 
unusual  system  of  lubrication. 


Woik  from  ihe  bat  turned  out  on  llie  Flat  Turret  Lathe. 

velT.frs  A  JONES  &  LAMSON  MACHINE 

German}-,  Holland,  Belgium.  Switzerland,  Austria-Hungary,  M.  Koyemann,  Charlottenstrasse.  112  Dusseldorf,  Germany. 

Italy,  Adler  &  Eisenschltz,  Milan. 


Ailv.   liulcx  paiios  3G-4S. 


M  \(  IIINI'lin' 


i; 


Sense  of  Satisfaction  Pervading  the 

FLAT  TURRET  LATHES 


1 


W^Bmm 


Work  from  the  bar  turned  out  on  the  Flat  Turret  Lathe. 

We  just  mention  a  few  of  the  reasons  to  give  you  a  line  on  its  up-to- 
dateness,  but  we  will  be  glad  to  explain  fully  if  you  are  interested.  We 
make  a  guarantee  as  to  the  percentage  of  saving  the  Flat  Turret  Lathe 
will  effect— and  an  individual  estimate  is  at  your  service  if  you  will  permit 
us  to  send  a  representative  to  your  plant. 


More  than  5000  Flat  Turret 
Lathes  are  in  use  in  this  country 
and  abroad.  Two  sizes,  2  x  24 
and  3  x  36. 


:OMPANY, 


Queen  Victoria  St., 
London,  E.  C. 


ITance  and  Spain,  Ph.  Bonvillain  and  E.  Ronceray.  0  and  11 
Rue  des  Envierges,  Paris. 


Examples  of  chuck  work. 
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Twenty-four  inch  Double  Back  Geared  Instantaneous 

Change  Gear  Engine  Lathe 

WITH    DOUBLE    PLATE    APRON 

SCHUMACHER  &  BOYE 

??"  TO'^48"^swfNG  CINCINNATI,  OHIO,  U.  S.  A. 


The  Best  Results  from  High  Speed  Steels  cannot  be  oblained  without 
ready  access  to  a  change  of  cutting  speeds 

This  is  perhaps  more  important  in  metal  planing  than  in 
any  other  operation.  Every  machinist  knows  how  large  is 
the  percentage  of  time  wasted  through  improper  speeds, 
and  by  the  same  token  knows  the  advantage  to  be  gained 
through  using 

The  Cincinnati 
Variable  Speed  Planer. 

Four  changes  instantly  obtainable,  from  15  to  60  fee:  a 
minute.     Massive,  power- 
ful and  saves  25  to  50  per 
cent,  in  time  over  the  one- 
speed  machine. 

Write  us  for  more  points. 

The 

Cincinnati 
Planer  Co. 

Cincinnati,  Ohio 

Foreign  .A.gents:  Ludw.  Loewe 
&  Co.,  Berlin  and  Paris.  R.  S. 
Stokvis  &  Zonen,  Rotterdam. 
Holland.  J.  t«ambercier  &  Co., 
Geneva,  Switzerland  Ing.  Er- 
cole  Vaghi  &  Co  ,  Milan  H.  W. 
Petrie.  Ltd.,  Toronto,  Montreal 
and  Vancouver. 


Adv.  Index  pages  36-48. 
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Referring  to  top  illustration : 
this  machine  carries  three 
spindles  on  the  rail,  one  hori- 
zontal, one  in  vertical  posi- 
tion and  one  angular  vertical 
spindle  for  milling  cap  bear- 
ing seats.  Can  you  conceive 
of  a  more  economical  way  of 
finishing  Gas  Engine  Beds  ? 

Referring  to  middle  illustra- 
tion :  shows  one  of  our  ma- 
chines milling  grinder  bases. 
Our  twenty-two  years  ex- 
perience in  designing 
machines  and  methods  for 
milling,  is  at  your  disposal. 
Send  for  our  new  catalogue 
No.  16.  <* 

Lower  cut  on  page  shows 
one  of  our  Combined  Hori- 
zontal and  Vertical  Spindle 
Milling  Machines  in  opera- 
tion in  a  railroad  shop,  Buting 
side  rods.  Note  the  middle 
arbor  support  between  the 
cutlers. 


Practical 


Experience 


in 
Milling 
Machines 

for 
over  22 
years  in 
all  kinds 
of  work 
large  or 
small. 


Every  combination  of  Spindles 
for  light  or  heavy  work. 


New  Catalogue. 


The  IngersoU  Milling 
Machine  Company 

Rockford,  Illinois,  U.S.A. 

Eastern  Branc:h:  Fulton  Building,  50  Church  Street, 
New  York,  Walter  H.  Foster  &  Co.,  Managers. 

Foreign  Agents— C.  W.  Burton,  GrifBths  &  Co. ,  London,  E,C. 

P.  G.  Kret8chmer&  Co.,  l"rankfort-on-Maln,  Germany. 

Penwick  Kreres  &  Co.,  Paris,  France.    Andrews  & 

Oenrffe,   Yokohama,  Japan. 
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Automatic  Gear  Cutting  Machine 

For  Spur  Gears 


This  new  machine  is  simple,  compact  and  very  rigid  in  construction, 
operation  is  rapid  and  all  adjustments  easily  and  quickly  made.  The 
power  is  transmitted  through  a  single  pulley  running  at  a  constant  speed, 
the  various  changes  for  feeds  and  spindle  speeds,  as  well  as  indexing, 
being  obtained  by  change  gears.  All  gibs  are  of  the  taper  type,  adjusta- 
ble from  the  ends.  All  shafts  and  spindles  are  accurately  ground,  and 
are  journalled  in  bronze  bushings.  The  movements  are  all  automatic, 
each  being  dependent  on  the  preceding  one  and  cannot  take  place  until  it 
has  been  completed. 

Two  sizes.  Cutting  Gears  36"  x  10"  and  48"  x  10",  respectively,  3 
diametral  pitch  in  cast  iron,  4  pitch  in  steel. 

Ask  for  special  circular  with  detailed  description. 

THE   CINCINNATI   SHAPER  CO.,  Cincinnati,  O. 

Agents— Manning;,  Maxwell  &  Moore,  Inc.,  New  York,  Chicago,  Boston,  St.  Louis,  Cleveland,  Syracuse,  Birmingham,  Detroit, 
Milwaukee,  Mexico  City  and  Tokio.  Brown  &  Zortman  Mchy.  Co.,  Pittsburg.  The  W.  E.  Shipley  Machinery  Co.,  Inc.,  Phila- 
delphia. The  National  Supply  Co.,  Toledo,  O.  Bailey-Smith  Mchy.  Co.,  San  Francisco,  Cal.  Smith,  Booth,  tTsher  Co.,  Los 
Angeles,  Cal.  Hallidie  Machinery  Co  ,  Seattle,  Wash.  Zimmerman.  Wells,  Brown  &  Co..  Portland,  Oregon.  Robinson  &  Cary 
Co.,  St  Paul,  Minn.  Vonnegut  Hardware  Co.,  Indianapolis,  Ind.  C.  T  Patterson  Co.,  Ltd..  New  Orleans,  La.  Salt  Lake  Hard- 
ware Co.,  Salt  Lake  City,  Utah.  A.  Warden  &  Co.,  London,  E.  C.  A.  H.  Schutte,  Brussels,  Cologne.  Bilbao,  Paris,  Rotterdam. 
Sohuchardt  &  Schutte,  Liege,  Milan,  St.  Petersburg,  Vienna,  Budapest,  Berlin,  Copenhagen,  Stockholm.  H.  W.  Petrie,  Ltd., 
Toronto,  Montreal  and  Vancouver. 


Adv.  Index  pages  36-48. 
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IT^S  BETTER  TO  BUY 
A  "Hisey"  Electric  Tool  than  to  wish  you  had. 

And  you  don't  have  to  buy  it  until  you  try  it,  as  wi-  send  theni  on  ajiproval  witii  privik'},'^  of  returning  if  not 
satisfactory.  After  once  using  they  are  found  indispensable.  •  Guaranteed  most  powerful  and  durable  Klectric  Tools 
built.      No  conijjlicateil  parts  to  get  out  of  order.     .\ir  eooled.      C'atalog? 


PATENTED. 

The  "  Hisey "  Electric  Hand  or  Breast  Drill. 

6  sizes.  >+",  -}i",  'j",  '4",  "3",  and  1'^'"  capacities.  Weights,  8  to 
38  lbs.,  respectively.  Chuck  arranged  for  close  corner  drilling. 
Speed  can  be  changed  while  running.  Extra  side  handle  for  use  as 
breast  drill.  Screw  feed  for  larger  size  drills.  Also  Portable  Radial 
Drills  to  2"  capacity. 


The  "Hisey"  Electric  Tool   Post  Grinder. 

For  Grinding  Centers,  Cutters,  Reamers,  Dies,  Rolls  and  Inter- 
nal and  Surface  Grinding.  Set  in  Tool  Post  of  Lathe,  Planer  or 
Milling  Machines.  4  sizes  of  l{,  \i,  1  and  2  H.  P.  Take  them  to  the 
work.    No  bothersome  connections  to  make. 


Bench  Grinders  ~  Hand  Grinders  —  Internal  Grinders  to  36-in.  Depth. 
POWER  FROM  ANY  LAMP  SOCKET;     DIRECT  OR  ALTERNATING  CURRENT 

THE   HISEY-WOLF  MACHINE  COMPANY 


New  York  Office,  Fulton  Building,  50  Church  Street. 


CINCINNATI,  OHIO 


IN  STOCK  BY  FOREIGN  AGENTS:  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Glasgow.      Schuchardt  &  Schutte,  Berlin 
Vienna,  St.  Petersburg,  Stockholm.    Fenwick,  Freres  &  Co.,  Paris,  Brussels,  Milan,  Barcelona.    Hltsul  &  Co.,  Japan. 


PRICES : 

With  Countershaft,  !)  ft.  Bed  -  -   .$107.00 

6  "      "  -  -     177.00 

7  ■'      "  -  -     187.00 

8  "      "  -  -     197.00 
10  "      "  -  -     217.00 

Send  for  Lathe'  Catalog;. 

SOLE  MANUFACTURERS 


The  "BARNES" 
LATHES 

9  in.  to  13  in.  Swing 

13=in.  Swing  Lathe 

Look  at  the  positive  feed  in  the  carriage ; 
consider  the  variety  of  feeds  without  change 
of  gears;  a  strong  feed  and  not  equaled  by 
any  lathe  of  its  size;  has  compound  rest  and 
automatic  cross  feed ;  has  hollow  spindle 
and  set-over  tail  stock :  is  back  geared  and 
cuts  right  or  left  hand  screws.  Every  gear 
is  cut  from  solid  metal ;  the  best  of  work- 
manship, accurate  and  practical,  strong 
and  convenient  in  operating. 


Feed  Arrangement  in  Tool  Carriage.    Pat.  Hay  6,  1002. 


W.  F.  &  JNO.  BARNES  CO.,  231  Ruby  St.,  ( 


established  v 
1872         ) 


ROCK  FORD,  ILL. 
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The  o^-^H/mO^  Lathe 


The  economy  and  pre- 
cision with  which  this 
machine  operates  is  a 
conspicuous  advantage. 
A  specialized  tool, 
handling  work  within 
certain  limits  only,  it  is 
still  adapted  for  a  wide 
variety  of  work. 


All  bar-stock  work  within  its  range,  straight  or 
taper,  shoulder  work  or  long  forgings  come 
within  its  scope,  and  can  be  turned  in  less  time, 
with  more  accuracy,  with  greater  ease  than  with 
any  other  machine. 

Glad  to  prove  our  claims  if  you  will  allow  us. 


-  IT-X- 


-t4(^ 


I 


Maehintr\i,S.y. 


Lathe  Spindle  Forging,  turned  for  grinding  in  17  min. 


FirCHBURG  MACHINE  WORKS,  Fitchburg.  Mass.,  U.S.A. 

Foreign  Aoents— P.  &  W.  Maclellan.  Ltd  ,  Glasgow.   Henrv  Kellev  &  Co.,  Manchester.    Alfred  H.  Schutte,  Paris,  Bilbao,  Barcelona.Portugal. 
M.  Koyemann,  Dusseldorf  (for  Germany,  Belgium,  Holland  and  Switzerland).   Schuchardt  &  Scliutte,  Vienna.   Adler  &  Ei.sen.schitz,  Milan. 


I    The  Vital  Point  in  Shaper  Con- 
struction is  the  CranK 


I 


24-incH 

SHaper 

Silent 
CHaizi 
Drive. 


We  make  a  full 
line  of  regular 
shaper  attach- 
ments. 

Special  attach- 
ments made  to 
order. 


The  Stochbridge  Patented  Two-Piece-Cranh  Produces  Results. 

ASK  FOR.  ILLUSTRATED  CIRCULAR. 

STOCKBRIDGE  MACHINE  CO.,  Worcester,  Mass.,  U.  S.  A. 


I 
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Increased  Facilities  for  Operation 

Rigid  design  and  unusual  power  are  distinguishing  features  of  our  new  line  of 
Engine  Lathes.  The  beds  are  of  improved  box  pattern,  deep,  heavy  and  very 
stiff.  Power  is  obtained  through  double  back  gears  and  a  three  step  cone  carry- 
ing a  wide  belt.  Changes  of  speed  may  be  obtained  even  more  easily  than  in 
the  ordinary  lathe.  The  range  of  feeds  is  very  wide,  and  at  all  times  five 
changes  of  feed  can  be  instantly  obtained  by  the  simple  movement  of  a  con- 
veniently placed  lever.  The  capacity  of  these  lathes  for  high  class  work,  their 
convenience,  durability  and  economic  use  of  high  speed  steels,  put  them  in  the 


front  rank  amonjj;  manufacturinof  tools. 


As^  for  new  Engine  Lathe  Catalog7ie. 
We  also  build  a  full  line  of  Second  Belt  Planers. 

Whitcomb-Blaisdell   Machine  Tool  Co.,  Worcester,  Mass. 

i-atterson  Tool  and  Supply  Co  ,  r^yton,  Ohio  and  Indianapolis,  Ind.    J.  L.  Osgood,  Buffalo,  N.  Y.    H.  B.  Ferine,  Seattle,  Wash     Pacific  Tool 
and  Supply  Co.,  San  Francisco,  Cal.     Somers,  Fitler  &  Todd  Co.,  Pittsburg,  Pa,    Chas    A. 
Strelinger  Co  ,  Detroit,  Mich.     Zinimerman-Wells-Brown  Co.,  Portland,  Ore.    L.  Booth 
\  Sons,  Los  Angeles,  Cal.    C.  W.  Burton,  GriiRths  &  Co.,  London,  England.     Fenwick 
Freres  &  Co.,  Pans,  France.     Ludw.  Loewe  &  Co.,  Berlin,  Germany.     De  Fries  & 
Co.,  Dusseldorf,    Germany.      Wilh.   Sone.'Json   &   Co.,  Malmo,  Sweden.     Van 
Riestchoten  &   Houwens.  Rotterdam,  Holland.  Williams  Ik  Wilson,  Mon- 
treal, Canada.    A.  R.  Williams  Machinery  Co.,  Toronto,  Canada. 
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Where  the  blame 
lies? 


I 


""1 


^\"h(.■n  the  big  Lathe  is'ii't  working — don't  blame  anyone 
— blame  yourself !  You  had  no  right  to  get  it  in  the 
first  place.     With 

McCabe's  "2-in-l" 
Double -Spindle  Lathe 

You  could  change  from  a 

Heavy  48-inch    Triple-geared    Lathe  to  a 
andy  26-inch  Back-geared  Lathe. 
Complete,  change  of  Lathe  in  2  minutes. 

The  only  Lathe  that  does  something  for  you 
that  no  other  Lathe  can  do. 

No  awkwardness  —  no  inconveniences — no 
idleness — no  e.xtra  floor  space— no  big  price — 
No  Nothing  but  what's  Twice  as  Good 
as  any  Ordinary  Lathe. 

J.  J.  McCABE 

30  Church  St. 

NEW 
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NICHOLSON 


PROVIDENCE 


FILE    Co. 


R.  I..  U.  S.  A. 
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THE  MAIN  LINE^ 

For  Shop  Equipment  is 
the  Springfield  Line  of 
Machine  Tools. 

They  are  the  •■doUar-for-dollar-and-a-dollar- 
besides"  class  of  machines ;  designed  for 
service,  fitted  with  all  improvements,  built  in 
a  modern  shop  under  best  conditions  and  run 
through  in  large  lots  so  the  price  is  easy. 


16-in  Geared  Crank  Sbaper. 

COST  REDUCERS  AND  WORK  PRODUCERS 

standard  Engine  Lathes— "Ideal"  Engine  Lathes 
Friction  Geared  Head 
Lathes-Brass  Finish- 
ing, High  Speed  and 
Shafting  Lathes— 
Crantc  Shapers — Axle 
and  Spindle  Boring  Hachines 
Bench  Straightening  Presses. 


THE  SPRINGFIELD  MACHINE  TOOL  CO. 

SPRINGFIELD,  OHIO,  U.  S.  A. 


631  Southern  Avenue, 


Agents  for  Chicago,  McDowell,  Stocker  &  Co.  Agents  for  Italy,  Ing.  Vaghi,  Acoornero  &  Co.,  Milan. 

Agents  for  Germany,  L.  Loewe  &  Co.,  Berlin. 
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The  National  New  Wedge   Grip   Bolt  and 

Rivet  Header 

has    exceeded    even  our    fondest   expectations,    and   is   worthy   of  the 
careful  investigation  of  all  bolt  machine  users. 

The  wedge  prevents  any  "rocking"  or  springing  open  of  the 
grip  dies,  and  it  is  unnecessary  to  overgrip  (hence  batter)  the  dies  to 
secure  the  required  amount  of  gripping  pressure.  As  a  result  the 
dies  will  last  from  tlwee  to  four  times  as  long  as  in  the  regular  toggle 
headers. 

Fins,  also,  are  practically  eliminated,  and  this  combined  with 
the  die  saving  makes  the  installation  of  this  machine  a  plain  business 
proposition. 

One  customer  has  ordered  twenty-four. 


We  build  complete  equipment 
!or  Bolt  and  Nut  Plants. 

Our  aim  is  to  build  our  ma- 
chines better,  if  anything,_than 
need  be. 

Hence,  we  are  in  position  to 
furnish  only  the  best. 


N 


1 


J 


H 


ATlONALMACHINERYfb 

TIFFIN,OHIO,U.S.A.  \j 
I 


Foreign  Agents: 

Buck  &  Hickman.  Ltd.,  Lon- 
don, Birmingham,  Manches- 
ter, Glasgow. 

De  Fries  &  Co  ,  Dusseldorf, 
Berlin. 

Fenwick,  Freres  &  Co.,  Paris, 
Liege,  Brussels. 

White.  Child  &  Beney,  Vienna, 
Budapest. 

Takata  &  Co.,  Tokio.  Japan. 

A.  B.  Horn,  Havana,  Cuba. 

V.  Lowener,  Stockliolm,  Co- 
penhagen, Malmo. 

IV'vans  *  Edwards  Propty. 
Ltd.,  Melbourne,  Australia.' 
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S.W.  CARD    MFG.  CD. 


irmm, 
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CARD 


There  are  Taps  and  Taps 
But  for  Service,  Durability, 
Strength  and   Quahty 

Buy 

CARD  TAPS 

All  standard  styles  and  sizes  in 
stock — special   taps  to  order. 


y 


Send  for  new 

Catalogue  of  Screw 

Cutting  Tools. 


S.W.  Card  Mfg.  Company    ^ 


MANSFIELD.   MASS. 
U.  S.  A. 


THREAD 
—I*-  STRAIGHT       -|—  TAPER 


SW.C*nD  MFE.CD. 


^-if 


j^gggigjgnjy; 


Trnrrr 
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ACCURATE  MACHINE  TOOLS 

ENGINE  LATHES,  1 0"  to  42"  Swing 

CUTTING  OFF  MACHINES.  3"  to  6" 
UPRIGHT  DRILLS 

KEY  SLATERS 

TURRET  LATHES 

Economy     in      manufacturing     costs     is     secured     by     using     our 
26"  Turret  Boring,  Forming,  Threading  and  Turning  Lathe. 

Write  for  particulars. 


THE  W.   P.   DAVIS   MACHINE   CO., 

ROCHESTER,  N.  Y.,  U.  S.  A. 


Rou^h  Out  Your  Gear  Teeth 
with  Eberhardt's  Patent  New 

"Stepped  Style" 

Roughing'  Cutters 


The  tops  of  the  teetli  are  cut  away  on  alternate  sides  and  reduce 
the  width  of  the  cut  taken  by  the  points  of  the  teeth,  thus  saving 
the  cutter  where  it  ordinarily  wears  out  first,  and  cutting  to  the  full 
depth  of  the  finished  tooth  space,  relieve  the  finishing  cutter  of  this 
part  of  the  work.  A  good  roughing  cutter  is  just  as  essential  as  a 
good  finishing  cutter  and  the  new  Eberhardt  possesses  every  ad- 
vantage. With  it  the  chips  are  broken  up,  so  less  power  is  required, 
faster  feeds  are  permitted,  the  maximum  amount  of  stock  can  be 
removed  and  the  cutting  edges  are  better  lubricated.         Write  tis. 


ESTABLISHED    1833 


NEWARK,   N.J.    U.S.A. 
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New  "Whitney"  Chain  Belt 

For  Cooling  Fans,  Oiling  Devices, 
Motorcycles,   Etc, 


If  you  are  not  taking  advantage 
of  the  Woodruff  Patent  System 
of  Keying  it  will  pay  you  to  in- 
vestigate. 

Better  results  and  a  great  saving 
in  cost. 

We  carry  95  regular  sizes  of 
Keys  and  Cutters  in  stock  for 
immediate  delivery. 


"Whitney"  Patent 
Cotter  Detachable 
Roller  Chains 

Made  a    fine  record  in   the 
Briarcliff  Road  Race. 

THE    WHITNEY    MFG.    COMPANY,  New  York  City,  May  2,  igo8. 

Hartford,  Conn. 

Gentlemen — The  uniform  strength  of  an  automobile  driving  chain  is  one  of  the  important 
requisites  in  a  speed  contest. 

The  "  Whitney"  Chains  which  formed  a  part  of  the  equipment  on  our  three  "Steams"  Cars  in 
the  recent  Briarcliff  Stock  Car  Road  Race,  showed  their  superiority  by  coming  through  this  ex- 
ceptionally difficult  contest  without  the  sightest  evidence  of  the  terrific  strain  which  they  had 
undergone.  Our  "  Stearns"  Cars  made  an  exceptional  showing  in  this  race,  and  we  attribute  our 
success  in  no  small  degree  to  the  entire  absence  of  chain  trouble. 

Our  experience  in  previous  contests  has  taught  us  that  a  faulty  chain  can  cause  a  lot  of  trouble. 

We  therefore  take  this  opportunity  to  express  the  satisfaction  which  we  feel  at  the  manner  in 
which  "  Whitney  "  Chains  demonstrated  their  worth. 

Your  very  truly, 

WYCKOFF,  CHURCH  &    PARTRIDGE, 

Bv  C.  F.  Wvckoff,  President. 


The  Whitney  Mfg.  Company,  Hartford,  Conn. 
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Ready   fur  the 
•crap-heap. 


From  the  Scrap  Heap 
to  the  Drill  Press 


Any  taper  shank  drill  with  its  tang 
twisted  off  can  be  restored  to  its 
original    usefulness    easier 
and   quicker  than  you 
can  grind  its  point 
when  dull. 


No 

turn- 

i  n  g   down 

of  shanks.     No 

slotting  or  splining. 

You    simply  grind  on  a 

necu  and  stronger  tang  below 

the    one   that's   twisted    off.     The 

new  tang  fits  the  lower  slot  in 


The  lower 

slot  drives  the 

second  tang. 


C 


•PERFECT  Double 
Tang"  SOCKETS 


(PATENTED) 


Made  as  Rough,  Fitted  and  Shell  Sockets. 
They  are  simple,  "fool-proof,"  and  inexpen- 
sive; have  no  parts  to  get  out  of  order,  and 
will  Jit  any  spindle  having  a  regular  taper 
hole.     With  them  you  can 

END  YOUR  TANG 
TROUBLES 

RECLAIM  YOUR 
SCRAP-HEAP 

Write  for  "D.T."  Circular  and  discounts. 


§^^?«#  Twist  Drill  Co. 


New  York 


CLEVELAND,  OHIO 


Chicago 


Ready  for  the 
drill-prcks. 
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"HAMILTON"  TOOLS 

THE  HIND  THAT  SATISFY 

Heavy  and  Powerful  Machines  of  the  Latest  Design,  Accurately  Con- 
structed, and  Especially  Arranged  for  Rapid  and  Convenient  Operation. 


30"  X  30"  Spur  Geared  Planer. 

A  complete  line  of  high  grade 

LATHES,  PLANERS,  SHAPERS,  UPRIGHT  AND  RADIAL  DRILLS 

Belt  or  Motor  Dri\'en  as  desired. 
Our  printed  matter  explains  their  advantages.      Write  for  it  today. 

THe  Hamilton  Machine  Tool  Co. 

HAMILTON,    OHIO.    U.  S.  A. 


Cleveland  Store:  202-204  St.  Clair  Avenue,  N.  E. 
W.  H.  Welsh,  nanager. 

Foreign 

Australia— Thos.  JlcPherson  &  Son Melbourne 

Australia— Leslie  &  Co Perth 

Austria— Maschinen-Technisches  Bureau  Ing.  Rudolf  Salzer.  Vienna 

Canada— Williams  &  Wilson Montreal 

Cuba  -J.  P.  Adams  Engineering  Co ' Havana 

Denmark— V.  Lowener Copenhagen 

France  -Glaenzer,  Perreaud  &  Thomine Paris 

Oermany— Hermann  Haelbig Dresden  A-3 


Philadelphia  Store:   48-50  N.  5ixth  Street 
E.  L.  Frazer,  Itanager. 

AGENTS 

Holland— Van  Rietschoten  &  Hon  wens Rotterdam 

Italy— Ing.  A.  Baldini  &  Cie Pontedera 

Japan  — iiitsui  &  Co Tokio 

Hexico- Escude  &  Potts Mexico  City 

Norway— V.  Lowener's  Maskinforretning  Sverre  Mohn..  .Christiania 

Russia— C.  &  J.  W.  Gardner  Co.. St.  Petersburg 

Sweden— Akt.  B.  A.  Hjorth  &  Co Stockholm 

Switzerland— Spoerri  &  Co Zurich 
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\X7HAT  is  worth  doing  at  all,  is 
worth  doing  well  -  but  it's 
more  than  worth  while  to  do  your 
Hardening  and  Tempering  right- 
it's  worth  good,  hard  Cash  ! 


The  coal  or  coke  furnace 
that  can  be  absolutely  re- 
lied on  has  yet  to  be 
made.  More  good  steel 
has  been  spoiled  in  the 
heating,  than  would  pay 
for  all  the  Gas  Furnaces 
now  in  existence.  More 
good  dies  have  been 
cracked,  warped  out  of 
shape  and  utterly  ruined 
by  the  coal  or  coke  fires 
than  the  toolmaker  cares 
to  remember. 

Modern  High  Speed  Steels 
make  a  proper  equipment 
for  heating,  hardening, 
tempering,  etc.  a  necessity, 
and  we  shall  be  glad  to 
send  a  set  of  American 
Gas  Blast  Furnaces  on 
trial.  No  expense  to  you 
unless  "they  make  good.' 

Catalogue  is  also 
at  your  service. 


Tool  Room  Forge  No.  1 


Gas  Forge  No.  7 

l-'ul'  Cutlery,  etc. 


Oven  Furnace  No.  1 

A  size  adapted  for  general  hardeningf  and 
annealing. 


Oven  Furnace  No.  16 

Much  used  for  light  work,  cutters,  dies, 
tools,  etc. 


Po8lti\e  Pressure  Blower 


AMERICAN   GAS    FURNACE  COMPANY 

24  JoHn  street.  New  YorK 

AGENTS:   Chas.  Churchill  &  Co.,  Ltd.,  London,  liirininghain,  Manchester,  Glasgow.    Schucliurdt  »S:  Schutte,  Berlin,  Vienna,  St.    Petersburg, 

Stockholm.      Alfred    H.  Schutte,  Cologrne,  Brussels,  Milan,  Bilbao. 
Chicago,  Machinists'  Supply  Co.,  16-18  South  Canal  St.,  St.  Louis,    W.  R.  Colcord  Co.,   811-833   North  Second  St.,  and  Gas    Companies  in 

nearly  all  Cities  and  Manufacturing  Towns. 
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The    Change    from    Belt    to    Motor   Drive    can   be   so   easily   made    on    the 

"Libby"  Full  Swing  Side  Carriage  Turret  Lathe 

that  it  is  accomplished  in  less  time  than  it  takes  to  arrange  preHminaries  in  the  ordi- 
nary machine  and  at  a  very  small  cost.  No  need  to  change  the  head-stock,  any  2  .to 
I  type  of  motor  can  be  used.  This  new  lathe  will  reduce  production  costs  on  a  wide 
range  of  duplicate  machined  parts  and  is  especially  adapted  for  heavy  service. 

Ask  for  Bulletin  giving  special  "  Libby "  advantages. 

The  International  Machine  Tool  Co.,  Indianapolis,  Ind.,  U.  S.  A. 


One  Attendant  Operates  4  to  6 

MANUFACTURING  AUTOMATICS 


.All  cutting  operations  are  per- 
formed entirely  automatically. 


8)-^  X  16  Manufacturing  Automatic. 


Handle  duplicate  parts  from 
castings  of  iron,  bronze  or 
steel,  also  forcings,  up  to  20" 
diameter.  Bar  work  up  to  6" 
diameter. 

Send  us  your  drawings  or 
samples  for  production  esti- 
mates. 

ALSO 

Universal  Shapers 


POTTER  &  JOHNSTON,  Pawtucket,  R.  I. 

OFFICES  AND  REPRESENTATIVES-Paris  Office,  78  Avenue  de  la  Grand  Armee,  J.  Rvan,  Manager.  New  York  Office,  50  Church  St.,  Walter 
H.  Foster,  Manager.    Cleveland  Office,  jog  Schofield  Bldg.,  Modern  Machinery  &  iinicineering  Co..  Representatives. 

Foreign  Agents^  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham.  Manchester  and  Newcastle-on-Tyne,  England,  and  Glasgow,  Scotland. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Milan,  Barcelona.  Bilbao.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg, 
Copenhagen,  Budapest. 
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42"  Rapid  Production  Mill. 


Taken  as  a  Whole,  or  Taking  Each  Part  Separately, 
There  is  Absolutely  No  Equal  to 

THE  BULLARD  MILL 

As  a  whole  it  has  the  necessary  weight  and  strength  to  endure  the 
heaviest  work  that,,G;ifen  be  demanded  of  it.  All  the  modern  high-speed 
requirements  have  been  met  in  the  the  most  approved  and  practical  way. 

Taking  each  part  separately  you  will  find  that  its  proportions  are 
exactly  suited  to  its  functions.  You  will  understand  how  the  "  Bullard  " 
gains  its  extreme  ease  of  operation,  its  exceptional  capacity  for 
quantity  and  quality  of  output,  and  its  great  durability. 

Let  us  tell  you  all  about  the  "Bullard"  Mill.      It  pays  to  know. 


BRIDGEPORT, 
CONN.,  U.S.A. 


illard 
Macliinelool  Co» 


AGENTS— Marshall  &  Huschart  Uchy. 
Co.,  Chicago,  111.  The  Motch  &  Merry- 
weather  Mchy.  Co.,  Cleveland,  Ohio.  Chaa. 
G.  Smith  Co.,  PittsburR,  Pa.,  The  C.  H. 
Wood  Co.,  Syracuse,  N.  Y.,  Pacific  Tool  & 
Supply  Co.,  San  Francisco,  Cal.  Williams  A 
Wilson,  Montreal,  P.  Q.  Chas.  Churchill  A 
Co.,  Ltd.,  London,  E.  C,  England.  Fen- 
wick  Freres  &  Co.,  Paris.  Heinrich  DreyoT, 
Berlin,  Germany.  Landro  &  Glinderman, 
Amsterdam,  Holland.  .\.  l-l.  Williams  Mchy. 
Co.,  'I'orouto,  WiniiipevC  and  Vancouver. 
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I*rentice  Bros.,  Co., 

Inside  back  cover 
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Do  you  want  the  "Real  Thing"  or  a  Substitute? 


The  Graham  or  Detroit  Chuck 

is  the  Original  Chuck  for  holding  drills,  taps,  reamers,  etc.,  with  grooved  shanks. 
The  very  merit  of  the  device  was  boand  to  breed  imitators — a  good  thing  is  never 
long  without  them — but  the  Original  Chuck  has  advantages  its  followers  lack. 
It  is  at  once  simple,  durable  and  practical.  It  holds  the  tools  so  that  all  dan- 
ger of  turning,  slipping  or  drawing  out  of  the  chuck  is  eliminated.  It  fits  the 
spindle  of  any  drill-press  or  lathe.  It  saves  drill  breakage;  saves  lo  per  cent,  in 
time ;  assures  accurate  work  and  is  adjusted  by  a  single  turn  of  the  sleeve  with- 
out the  aid  of  wrench,  set  screw  or  hammer. 

One  Chuck,  with   reducers,  will   hold   a   com- 
plete range  of  tool  sizes  from  3-32"  to  2   1-2" 


Detroit  Twist  Drill  Company, 


634-646  Fort  Street,  West, 

DETROIT,  niCH.,  U.  S.  A. 


Manufacturers  of  all  kinds  of  Twist  Drills,  Reamers  and  Special  Tools. 


THE 


ACME  AUTOMATIC 

MULTIPLE  SPINDLE 
SCREW  MACHINE 


INi^EPENDENT 

MOTOR 

DRIVE 


Built   by 

THE  NATIONAL-ACME  MFG.  CO..  CLEVELAND,  OHIO 

Branch  Office>  :  Gen.  Foreign  Repre«entative«: 

New  York  Boston 

Chicago  Allania 


SINGLE 

BELT 

DRIVE 


Alfred  H.  Schullf 
Schuchardt  &  Schutte 


MAKE  YOUR  PARTS  FASTER. 
MAKE  THEM  CHEAPER. 
MAKE  THEM  EQUAL  TO  THE 
BEST. 

MAKE  ANYTHING  THAT  CAN 
BE  MADE  PROM  IRON,  STEEL, 
BRASS,  ALUMINUM  OR  ZINC 
BARS. 


FINISH  WORK  TO  AN 
PRECEDBNTED  DEORBE. 


UN- 


MAKE IT  EASIER  TO  GET  OR- 
DERS IN  DOLL  TIMES. 

MAKE  IT  EASIER  TO  FILL  OR- 
DERS IN  BDSY  TIMES. 


TAKE  MORE  FLOOR  SPACE 
THAN  THE  SLOWER  MACHINES. 

REQUIRE  MORE  ATTENTION. 

REQUIREMORB  SKILLED  LABOR. 

TAKE  ANY  MORE  TIME  TO 
FINISH  THE  MOST  COMPLI- 
CATED WORK  THAN  THE  LONG- 
EST SINGLE  OPERATION  RE- 
QUIRES. 

SUFFER  BY  COMPARISON  WITH 
THE  BEST  MACHINE  TOOLS  FOR 
DESIGN  AND  CONSTRUCTION. 


No.    56   ACME   AUTOMATIC  -  Motor  Dri«.n 
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VENTILATION  AND  HEATING 


BY  THE 


Sturtevant 
System 


Assure  a  pure,  healthy  atmos- 
phere which  may  be  maintained 
at  a  constant  temperature  regard- 
less of  the  weather. 


B.  F.  STURTEVANT  CO..  Boston.  Mass. 


XEW  YeRK 


General  Office  and  'WorRs,  Hyde  ParR,  Mass. 

PHILADELPHIA  CHICAGO  CINCINNATI 


LONDON 


Designers  and  Builders  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus ;  Fan  Blowers  and  Exhausters. 
Rotary  Blowers  and  Exhausters;  Steam  Engines,  Electric  Motors  and  Generating  Sets;  Pneumatic  Separators,  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  Steam  Turbines,  etc. 


General  Electric  Company 


Q=I    Flame  Arc  Lamps 


Simple  in  Construction         Reliable  in  Operation 


Designed  to  meet  the  demands 
of  individual  users  as  well  as 
Central  Stations — this  feature 
was    given    first    consideration. 


Lamps  have  (no  delicate  clock 
mechanism  or  chains  to  get  out  of 
repair  ;  parts  are  open  to  inspec- 
tion when  casing  is  lowered. 


There  are  no  obstructions  below  the  arc  to  cut  off  the  Hght.  Large  globes 
are  used  and  the  method  of  securing  globe  to  holder  makes  the  replacement 
an  easy  matter,  as  there  are  no  wires  to  be  twisted. 

Especially  adapted   for  lightiag  all  free  areas   where  a  large   volume   of 

light  is  desired. 

For  A^C  and  D-C,  110  or  220  volt  circuits.    May  be  operated  singly  or  in  series. 


Ne^v  YorR  Offices 

SO  CKurcH  St. 


Principal    Office  : 

ScHenectady,   N.   Y. 


Sales   Offices  in 

all    large    cities 
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Kur  al|ilmln*tU-iil    liuU-x   aeo    Pnge  30. 

Air  Compressori. 

Otirtls  &  Co.   MfK.   Co..  St.  Louts,   Mo. 

MiiiinliiK.    MhwvcU   Hi.   Moove,    Inc.,   New   YoiU. 

Sptu-kr.    K.    W.,    Mob.   Co.,    ludlanapolls.    Iiul. 
Air  Hoists. 

Ciu-tls  &  Co.    MfK.    Co..  St.    Louis.  Mo. 

Noriheru  Bugluferliig  Works,  Detroit,  Mich. 

i?heimr(i   Elec.    Crane  &  Hoist  Co.,   Moutour  Falls. 
Air  Motors. 

Stow    Klfxlbli'    Shaft   Co..    Phtlndt'lphJu,    I'ti. 

Aluudum   Wheels. 

Nvd-tou   Co..    Worcester,   Muss. 
Arbor   Presses. 

l'\)x   Mfli.   Co.,   Grinid   UupUIs,   Mich. 

Lucas  Mch.   Tool  Co..  Cleveland,   O. 

Mles-Bement-lVrnd   Co.,    New    York. 

Si'iu-t-!i   Falls  Mfg.  Co,,  Seneca  Fnlls,  N.    Y. 
Ball   Bearings. 

KunlHiu    Aiill-Frlctlou   Co.,    Bantam,  Conn, 

Chapmnn    ISiiII    Ilenrliig   Co..    Boston,    Mass. 

I'ressed   Steel   Mfg.   Co..    Philadelphia,   Pa. 
Belt  Filler. 

CUni;  Surface  Co.,    Buffalo,    N.    Y. 
Belting-,    Cotton. 

<;andy  Belting  Co.,  Baltimore,  Md. 
Belting,    Rubber. 

New    York  Brlting  &   Packing  Co.,   New  York. 
Bending   and    Straightening   Machinery, 

Bfitsch  &  Co..   Cambridge  City.   Ind. 

Springlield    Mch.    Tool    Co..   Springfield,    0. 

Watsoii-Stillman   Co.,    New   York. 

Williams,    White   &   Co..    MoUne,   IlL 

Bending  Tools. 

Niles-Bement-Pond   Co.,    New  York. 
Underwood,  H.   B..  &  Co.,  Philadelphia,   Pa. 


Blowers. 

Sturtevant,   B. 


F..  Co.,  Hyde  Park,   Mass. 


Blue  Print  Machines, 

Buckeye    Engine  Co..   Salem,   O. 
Dietzgeu.    Eugene.    Co..    Chicago,    III. 
Keuffel    &    Esser  Co.,   New   York. 
Wagenhorst.   J.    H.,    &   Co.,   Youngstown,   O. 

Bolt   Cutters. 

Acme   Machinery   Co.,    Cleveland,  O. 
Brown.    H.    B.,   Co.,    East   Hampton.   Conn. 
Detrick    &    Harvey    Mch.    Co..    Baltimore,    Md. 
Landis  Mch.   Co.,    Waynesboro,    Pa. 
Mummert,    Wolf   &    Dixon    Co..    Hanover,    Pa. 
National    Mch.    Co.,    Tiffin,   O. 
Pratt  &  Whitney  Co.,  Hartford,   Conn. 
Wiley  &   Russell  Mfg.    Co.,   Greenfield,    Mass. 

Bolt  and  Nut  Machinery. 

Acme   Machinery  Co.,    Cleveland,   O. 

Ajax  Mfg.  Co.,  Cleveland.  O. 

Bliss.    E.    W.,   Co.,    Brooklyn.    N.    Y. 

Brown,   H.    B.,   Co.,   East   Hampton,   Conn. 

Detrick    &   Harvey   Mch.    Co..    Baltimore.    Md. 

Mummert,   Wolf  &   Dixon  Co..    Hanover,  Pa. 

National   Machinery  Co.,  Tiffin.    O. 

Niles-Bement-Pond   Co.,    New    York. 

Standard    Engineering   Co.,    EUwood  City.    Pa. 

Waterbury-Farrell  Fdry.   &  Mch.    Co.,    Waterbury. 

BaEin^  Bars. 

Xiles-I'.ement-Pond  Co.,   New  York. 
Underwood.    H.    B.,    &    Co..    Philadelphia,    Pa. 

Boring   Machines. 

Beaman  &  Smith   Co.,   Providence.    R.    I. 

Betts   Mch.   Co.,   Wilmington.    Del. 

Blnsse  M^h.   Co..   Newark,    I?.  J. 

Davis.    W.    P.,    Mch.    Co.,    Rochester,    N.    Y. 

Detrick    &.    Harvey    Mch.    Co..    Baltimore.    Md. 

King  Mch.   Tool  Co.,   Cincinnati,   O. 

Newton    Mch.    Tool    Wks..    Inc.,    Philadelphia,    Pa. 

Niles-Bement-Pond   Co.,    New   York. 

Pawling    &    Harnischfeger,    Milwaukee,    Wis. 

Sellers,   Wm.,    &  Co.,    Inc..    Philadelphia.    Pa. 

Williams,  White   &  Co.,    Mollne,    III. 

Boring,    Drilling  and   Milling  Machines,    Horizontal. 
Fosdick    Mch.    Tool   Co..    Cincinnati,   O. 
Hoefer  Mfg.   Co.,   Freeport.   111. 
Lucas  Machine  Tool    Co.,  Cleveland,   O. 
Ilockford    Drilling    Mch.    Co.,    Uockford.    III. 

Boring  Mills, 

Baush    Mch.    Tool    Co..    Springfleld,    Mass. 
Betts   Mch.    Co.,    Wilmingten.    Del. 
Bickford,   H..    &  Co..   Lakeport.    N.    H. 
Bullard    Mch.    Tool    Co.,    Bridgeport.    Conn. 
Colbum    Mch.    Tool    Co.,    Franklin,    Pa. 
Gisholt    Mch.    Co.,    Madison,    Wis. 
Mitts    &    Merrill,    Saginaw,    Mich. 
Niles-Bement-Pond   Co. ,    New   York. 
Sellers,    Wm.,    &  Co.,   Inc.,    Philadelphia,    Pa. 

Boring   Tools. 

Armstrong   Bros.    Tool   Co.,   Chicago.    111. 
Cleveland    Twist    Drill    Co..    Cleveland,    0. 
Crescent  Mfg.   Co.,  Srottdale,    Pa. 
Krieger  Tool  &  Mfg.  Co..  Grand  Rapids,  Wis. 
Pratt   &   Whitney   Co.,    Hartford,    Conn. 
Western    Tool    &   Mfg.    Co.,   Springfield.    O. 

Bronze  Bearings. 

Lumen    Bearing   Co.,    Buffalo,    N.    Y. 
Bulldozers. 

Ajax    Mfg.    Co.,    Cleveland.    O. 

Bliss.    E.    W..    Co..    Brooklyn.    N.    Y. 

National   Mnrblnery   Co.,  TKlln.   O. 

Nlli's-lu-im-iit-I'niid    Co.,    N<'W    York. 

Williams.   Wlilte  &  Co.,   Mollne,   111. 
Cabinets,    Blue    Print. 

Fritz  &  Goldel   Mfg.  Co.,  Grand  Rapids,   Mich. 
Calipers,      (gee  Machinists'  SmoU  Tools.) 

Carborundum   Wheels. 

Carlioninduin   Co.,    Niagara    Falls,    N.    Y. 


THE  JOHNSON  FRICTION  CLUTCH 


There  is  constant  trouljle  with  countershafts — 
seems  no  hc'lp  for  it — hut  why  not  "cut  them 
out "  and  run  your  machines  direct  from  the 
hue    shaft? 

There  is  power  to  be  saved,  the  expense  of  ecjuip- 
ment — belts,   iJuUeys,   etc. — hght,   air    and    cleanh- 

ness  to  be  gained,  if  you 
install  the  Johnson  Friction 
Clutch  instead. 


The  Johnson  is  the  clutch  for 
all  high  speed  machinery. 
Light  in  weight,  simple,  com- 
pact, smooth  running.  Ask  for  our  booklet  A, 
it  tells  the  story. 


Foreign  Agents  :— Efandem  Co.,  67a  Shaftsbury  Ave.,  London,  Eng.,  for  Great 
Britain  Canadian  Fairbanks  Co.,  Montreal,  Toronto,  Winnipeg  and  Vancouver,  for 
Canada.  H.  Glaenzer,  Perreaud  &  Thomine,  No.  i  Ave.  de  la  Repnblique,  Paris,  for  France. 
Bieberstein  &  Goedicke,  Ferdinanstr.  No.  25—7  Amerikahaus,  Hamburg,  for  Germany. 
Wilh.  Sonneson  &  Co.,  Malmo,  Sweden,  for  Norway,  Sweden,  Finland  and  Denmark. 


THE  CARLYLE  JOHNSON  MACHINE  CO.  hartforo 


™^/L  NAME  PLATES 

tJrneR     sycamore. ill 


NAME 
PLATES 

of  all  kinds. 

Cast  Bronze 

Etched 

Stamped 

Write'  for  prices  a/nf 
designs. 

THE   TURNER 

BRASS    WORKS 

Sycamore,  III. 


£11111111111111111 IIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi lillllllMIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHII1lllllllllllllll|l;£ 


Chicago 
Modern , 
Boring 
Tool 


fil 


^^tr* 


5  This  handy  device  covers  a  wide  ran>^e 

=  of  work;  while  originally  designed  fur 

5  use  with  boring  bars,  it  will  hold  drills, 

s  test  indicators,  centering  tools,  etc.,  and  is  an  indispensable  tool 

5  for  the  general  shop.     Ask  for  catalogue^  it  will  interest  vou. 

I  Krieger  Tool  &  Mfg.  Co.,  ,,%T:''c^I%.,  Chicago 

s  Factory,  Grand  Rapids,  Wis. 

^Illl II IIIIIIIIMMIMIIIIUnilMMMIiniMMtlllMIIMMIIIIIMIIIIIMtlMMIIMMIIItllllllllllllMiniMIIIMMMIMIIMtlinilllllMMIHIIIIIIIIMIIirilllllllMIIII^ 


DIE  CAST  PARTS 

BERRY  &  PARKER,  Erie,  Pa.,  U.S.A. 
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STERLING 

POWER  HACK  SAW 
MACHINES'^'^'BLADES' 

REPRESENT 

STERLING  VALUE-SERVICE 

-^BESTbvTEBT 

diamond  saw^stampingworks 

BUFFALO,NY..U.S.A. 


>  STERLING  V 


SCHELLENBACH-HUNT 

Expanding  Blade  Reamers  cover  all  reamer  re- 
quiremepts.  Made  in  eleven  different  styles,  in 
sizes  from  i^  inch  to  8  inch.  The  quality  is  all 
that  a  modern  equipment,  combined  with  right 
material  and    skilled  mechanics  can  produce. 

Catalogue  upon  request. 

THE SCHELLENBACH-HUNT TOOL  CO  .CINCINNATI, 0. 

Foreign  Agents.     C.  W.    Burton,  Griffiths  .V   Co,.  London.   England.     Matkt  &  Co  ,  153  ^\■e5t  "^t  ,  New  ^'orL;.   France. 
Germany  and  Italy.     New  York  Export  l'v;  Import  Co..  China.  Japan  and  Australia.     Williams  lir  Wilson.  Montreal.  Can. 


A  Flexible  Shaft  that  will  Stand  Hard  Service 


The  construction  of  the  Hahn  Flex- 
ible Shaft— multiple  coiled  springs 
of  piano  wire — insures  strength  and 
durability.  It  can  be  run  in  either 
direction",  is  adapted  for  operating 
grinding  tools,  portable  drills  and 
for  a  variety  of  similar  uses  where 
a  flexible  drive  is  desirable.  Made 
in  several  sizes. 

Write  for  particulars. 

IVM.    HAHN 

220  Washington  St., 


CHICAGO,  ILL. 


RISDON    SUB-PRESSES 

Assure  belter  work  with  less  labor.      Sub-press  Dies  a  specially — 
self  contained  ;  require  infrequent  sharpening ;  always  set. 

We  also  make  Models,  Light  Machinery  and  Toots. 

RISDON  TOOL  WORKS,  63  Canal  St.,  Waterbury,  Conn. 


Classified  Index  to  AdvtB.  (Continued, 

Case   Hardening, 

Williams,  J.  H.,  &  Co.,  Brooklyn,   N.  Y. 
Castings. 

Phosphor-Brouze    Smelting    Co.,    Philadelphia,    Pa. 

Union   Mfg.   Co.,    New  Britain,   Conn. 
Castings,    Finished. 

Franklin    Mfg.    Co.,    Syracuse,    N.    Y. 
Center  Grinders, 

lieald   Mch.    Co.,    Worcester,    Mass. 

Ilisey-Wolf  Mch.    Co..    Cincinnati.    O. 

Mueller   Mch.    Tool    Co..    Cincinnati,    0. 

Trump    Bros.    Mch.    Co.,    Wilmington.    Del. 
Centering   Machines. 

Xiles-Bemeiil-Pond  Co..   New  YorU. 

I'hoenix    Mfg.    Co..    Hartford.    Conn. 

Pratt  &   Whitney  Co..   Hartford,   Conn. 

Springfield    Moh.    Tool    Co..    Springfield,    O. 

Whiton,   D.    E.,    Mch.    Co.,    New   i_ondou,    Conn. 
Chains. 

Diamond  Chain  &  Mfg.   Co.,    Indianapolis,   Ind. 
Chain    Blocks,    Differential,    Duplex  and   Triplex. 

Yale    &   Towne   Mfg.    Co.,    New   I'ork. 
Chains,    Driving. 

Diamond  Chain  &  Mfg.   Co.,   Indianapolis,    Ind. 

Link   Belt   Co.,    Philadelphia,   Pa. 

Morse   Chain  Co.,    Ithaca,    N.    Y. 

Whitney    Mfg.    Co.,    Hartford,    Conn. 
Chucks. 

Aimond,   T.    E..   Mfg.   Co., .  Brooklyn,   N.   Y. 

Cushman    Chuck   Co.,    Hartford,    Conn. 

Hoggson  &.  Pettis  Mfg.  Co.,   New   Haven,   Conn. 

Horton,    E.,   &  Son   Co.,    Windsor  Locks,    Conn. 

Jacobs  Mfg.   Co.,    Hartford.  Conn. 

Morse   Twist  Drill   &  Mch.   Co.,    New  Bedford. 

National  Twist  Drill  &  Tool  Co..   Detroit.   Mich. 

Nil es-Bement- Pond   Co.,    New    York. 

No-ton   Grinding    Co.,    Worcester.    Mass. 

Oneida   National  Chuck   Co..   Oneida.    N.    Y. 

Pratt  Chuck  Co..  Frankfort.  N.   Y. 

Reed,    Francis    Co.,    Worcester,    Mass. 

Russell    Anti-Frlotion   Drill   Chuck    Co.,    Elmira. 

Skinner  Chuck  Co.,   New  Britain,  Conn. 

Standard  Tool  Co..  Cleveland,  O. 

Tnioii  Mfg.    Co.,    New   Britain,    Conn. 

Walker.    O.   S..   &   Co.,    Worcester.    Mass. 

Westcott  Chuck  Co.,   Oneida.    N.    Y. 

Whitney   Mfg.   Co.,    Hartford,    Conn. 

Whiton,    D.    E..    Mch.    Co.,    New   London.    Conn. 

Clutches,    Friction. 

Bliss,    E.    W.,    Co..    Brooklyn.    N.    Y. 
Caldwell.    H.   W.,    &  Son   Co..    Chicago,    III. 
Johnson,    Carlyle,    Mch.   Co..    Hartford,    Cnnn. 
Wood's   Sons.    T.    B..    Co.,   Chambersburg.    Pa. 

Cold   Saw   Cuttlng-off  Uachinea. 

Burr,  John  T..  &  Sons,  Brooklyn.  N.   Y. 
Espen-Lueas    Mch.    Works.    Philadelphia.    Pa. 

Controllers. 

Crocker-Wht'i'ler    Co..    Ampere,    N.    J. 

Core   Ovens   and   Compounds. 

Obermayer.    S.,    Co.,   Cincinnati,    O. 

Couplings. 

Davis.    W.   P.,    Mch.   Co..   Rochester.   N.   Y. 
Wood's  Sons,  T.  B.,  Co.,   Chambersburg,  Pa, 

Countershafts. 

Norton   Grinding   Co.,   Worcester,   Mass. 

Cranes. 

Bos,  Alfred,  &  Co..  Philadelphia,  Pa. 
Brown    Hoisting   Mchv.    Co..    Cleveland,    O. 
Cleveland  Crane  &.  Car  Co.,  WickUffe,  0. 
Curtis  &   Co.    Mfg.    Co..    St.    Louis,   Mo. 
Manning,    Maxwt  11   ^:   Moure;    Inc..   New    York. 
.Maris    Bros.,    Philadelphia.    Pa. 
Xicholls,    W.    S..    New    York. 
N'iles-Bement-Pond   Co.,    New    York. 
Northern    Engineering    Wks.,    Detroit,    Mich. 
<  iliermayer,    S.,    Co..    Cincinnati,    O. 
I'iiwliDg   &   Harnischfeger.    Milwaukee,    Wis. 
Heading  Crane  &  Hoist  Works,  Reading.  Pa. 
Sellers.    Wm.,    &    Co..    Inc..    Philadelphia.    Pa. 
Shaw   Electric  Crane  Co..  Muskegon.   Mich. 
Shepard  Elec.   Crane  &  Hoist  Co.,   Montour  Falls. 

Cmcihles. 

.ArcCullough-Dalzell    Crucible    Co.,     Pittsburg.    Pa. 
(H>ermayer,   S.,    Co.,    Cincinnati,   O. 

Cupolas. 

Nnrthern   Engineering  Wks.,  Detroit,    Mich. 
otiermayer,    S.,    Co.,    Cincinnati,    O. 

Cutting-off  Machines. 

Davis,   W.    P.,    Mch.    Co.,    Rochester.    N. 

Espen-Lucas    Mch.     Wks..    I*hiladelphia. 

Fox  Mch.   Co.,  Grand  Rapids,  Mich. 

ITnrlburt-Rogers   Mch.    Co.,   So.    Sudbury. 

I-ea    Equipment    Co.,    New    Y'ork. 

Newton    Mch.    Tool   Wks..    Inc..    Philadelphia.   P 

Nilt^s-Bement-Pond   Co.,    New    York. 

I'rntt    &   Whitney   Co.,    Hartford.    Conn. 

Sellers.    Wm.,    &  Co.,   Inc.,    Philadelphia.    Pa. 

\'!UHlyck  Churchill   Co.,    New  York. 

Warner    &   Swasey    Co.,    Cleveland,    O. 
Cut  Meters. 

Warner  Instniment  Co.,   Beloit,   Wis. 
Dies.      I  See  Taps  and   Dles.l 
Die    Heads,    Self -Opening    and    Adjustable. 

I  leiinietric    Tuol    Co..    New    Haven,     Conn. 

Mndern    Tool   Co..    Erie,    Pa. 
D!e    Stocks.       iSee    Pipe    Cutting    Tools.) 
Dowel  Fins.    Brass, 

Winkley  Co..   The,    Detroit.    Mich. 
Drawing   Tables. 

Dietzgen.    Eugene,    Co..    Chicago,    111. 

Fritz  &  Goeldel  Mfg.   Co.,  Grand  Rapids.   Mich. 

Keuffel  &  Esser  Co.,  New  YorS. 
Drawing    Outfits. 

Dietzgeu.    Eugene,    Co.,    Chicago.    111. 

Keuffel    &    Esser    Co..    New    York. 


Y. 

Pa. 


Mass. 
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CJIaastfled  Index  to  Advta.  (CoDtloue^), 

Drill   Grinders. 

Ueahl   Mfli.    Co.,    Worct'SttM*.    Mflrts. 
Pnilt  it  Whltuoy  Cu..   Ilnilfoi-.l.    I'linii. 
SflliTH.    \\m..    Ik   I'o..    Inc..    I'hllu.li'lphlii.    I'n. 
Wllmtii'th    A:    Mi»'iiiuii    I'u.,    Cniiiil    KiipUls,    Midi. 

Srilli,  Twist. 

BoktT,    lU'ruiiinn,   &   l\>..    Ni-w   York  ami   (.'lileuyo. 

IVlfor  Tool  Co.,   I'bU-Hgo. 

CU'Voliiuii    Twist    Drill    Co..    I'loveland.    0. 

DclroU    Twist    Drill    Co.,    Di-tiolt.    MIoll. 

Moi-80    Twist    Dllll    &    .Mill.    Co.,    Now    BiMlford. 

Xutloiinl    Twist    Drill    &    Tool    Co.,    Dotrolt.    MIcli. 

rrntt    &    Wlilliie.v    Co.,     Iliirlford,    Comi, 

Stnmliird  Tool  Co.,  Clevoliiud,  O. 

Syr.K-uso   T'wlst    Drill    Co..    S.vriuMlso,    N.    Y. 

Whitman  &  Baruos  Mfg.   Co.,  Chicago.   111. 

nrilling   Machines,    Radial. 

.-Vmer-Kaii     lool    W'ks.    Co.,    Cincinnati,    O. 
Blckford    Drill    &    Tool    Co.,    Cincinnati,    O. 
Detrick   &    llarvc.v    .Mch.    Co.,    Baltimore,    .Md. 
Drcscs  iMch.    Tool   Co.,    t'lncinnatl,    0. 
Fosdick    .Mch.    Tool    Co..    Cincinnati.    O. 
Hamilton    Mch.    Tool    Co..    Hamilton,    O. 
Hubert   Mch.    Tool   Co.,   Cincinnati.    O. 
Hill.    Clarke    &    Co..    Inc..    Chicago.    111. 
Morris,  J.  B..   Fdry.   Co.,  Cinciuuntl.  O. 
.Mueller    .Mch.    Toed    Co..   Cincinnati,   O. 
Niles-Bcment-l'ttinl    Co.,    New    York. 
I'renlice    Itios.    Co..    Worcester.    Mass. 

SrilliQff  Machines,  Upright. 

American    Tool    Wks.    Co.,   Cincinnati,    0. 

.\urora  Tool  Works,  Aurora.    Ind. 

Baker    Bros.,    Toledo,    O. 

Barr,    II.    G..    Worcester.    Mass. 

Barnes.    \V.    F.    &  J.,    Co.,    Rockford,    111. 

Barnes   Drill   Co.,    Rockford,    111. 

Baush   Mch.    Tool    Co..    Sprinjrtield,    Mass. 

Belts  Mch.   Co.,    Wilmington,   Del, 

Blckford   Drill  ,&   Tool   Co.,    Cincinnati,    O. 

Burke   Mch.v.    Co.,    Cleveland,    O. 

Cincinnati    Mch.    Tool   Co.,    Cincinnati,    O. 

Detrick    &    Harvey    Mch.    Co.,    Baltimore,    Md. 

Dreses   Mch.    Tool   Co.,    Cincinnati,    O. 

Fox   Mch.    Co.,    Grand    Rapids,    Mich. 

Gould  &   Eberhardt.    Newark.    N.    J. 

Hamilton   Mch.    Tool   Co..    Hamilton.   O. 

Henry  &  Wright   Mfg.    Co..   Hartford,   Conn. 

Kern  Mch.    Tool   Co..    Cincinnati,    O. 

Knecbt  Bros.   Co.,   Ciucinnati.   O. 

La    Salle    Mch.    &    Tool    Co..    La    Salle.    111. 

Mechanics  Machine   Co..    Rockford,    111. 

.Mitts    &    .Merrill,    Saginaw.    Mich. 

.Mueller  Mch.   Tool  Co..   Cincinnati.   O. 

National   S'eparator  &   Mch.    Co..    Boston.    Maafe. 

New  Haven  Mfg.   Co..   New  Haven,  Conn. 

Niles-Bemeut-Pond    Co..    New    York. 

Pawling    &    Haruischfeger,    Milwaukee.    Wis. 

Pratt   &   Whitney   Co..    Hartford.   Conn. 

Prentice    Bros.    Co..    Worcester,    Mass. 

Quint,    A.    E..    Hartford.    Conn. 

Reed.    Francis.    Co..    Worcester.    Mass. 

Rockford    Drilling   .Mch.    Co..    Rockford.    III. 

Rockford  Mch.   &  Shuttle   Co..    Rockford.    111. 

Sellers,    Wm.,    &  Co.,    Inc.,    Philadelphia.    Pa. 

Sibley  Mch.    &   Tool  Co.,    So.    Bend.    Ind. 

Slate,    Dn-igbt,    Mch.    Co.,    Hartford.    Cnnn. 

Sloan    &   Chace    Mfg.    Co.,    Ltd..    Newark,    N.    J. 

Snyder,  J.    E.,   &  Son,   Worcester,   Mass. 

Superior  Mch.   Tool   Co..    Kokomo,    Ind. 

Taylor   &  Feun   Mch.    Co.,    Hartford,    Conn. 

United   States  Elec.    Tool    Co..    Cincinnati.    0. 

Wiley  &   Russell    Mfg.   Co.,    Greenfield.    Mass. 

Whitcomb-Blaisdell    Mch.    Tool    Co.,    Worcester. 

Drilling    Machines,    Portable,    Electrical    Driven. 
Cincinnati    Elec.    Tool    Co..    Cincinnati,    O. 
Clark,    Jas..   Jr..   &   Co.,    Louisville.   Ky. 
Dallett,    Thos.   H..   Co..    Philadelphia,   Pa. 
Hisey-Wolf  Jlch.    Co..    Cincinnati.   O. 
Lektro   Mfg.    Co.,   Cincinnati,  O. 
Niles-Bement-Pond    Co..    New    York. 
Stow    Flexible    Shaft    Co..    Philadelphia.    Pa. 
United   States    Elec.   Tool    Co..    Cincinnati.    O. 
Van  Dorn  Elec.   &   Mfg.   Co.,   Cleveland,  O. 

Drying    Ovens. 

Steiner,   E,    E.,    Newark,   N,   3. 

Dynamos, 

Crocker-Wheeler  Co.,    Ampere,    N.   J. 
General    Electric   Co.,    Schenectady.   N.    Y. 
Northern    Elec.    Mfg.    Co..    Madison,    Wis. 
Robbins  &  Myers  Co.,   Springfield,   O. 
Sturtevant.    B.    F..    Co..   Hyde  Park.  Mass. 
Western    Electric   Co..    Chicago.    III. 
Westlnghouse    Elec.    &    Mfg.    Co.,    Pittsburg.    Pa. 

Electrotypers. 

Lovejoy   Co.,    New    York, 

Emery  and   Corundum   Wheels, 

Abrasive    .Material    Co..    Philadelphia,    Pa. 
American    Rmery   Wheel    Works.    Providence.    It.    I. 
Monarch   Em.    &  Cor.    Wheel   Co..    Camden.    N.    J. 
Safety    Emery   Wheel   Co..    Springfield.   O. 
Sterling   Emery    Wheel    Mfg.    Co..    Tlffln,    O. 
VltflBed    Wheel    Co..    Wcstfleld,    Mass. 

Emery  Wheel  Dressers, 

Calder.    Geo.    II..    Lancaster,    Pa. 
Diamond    S'aw   &   Stamping   Wljs.,    Buffalo,    N.    Y. 
Morion    .Mfg.    Co.,    Muskegon     Heights,    Mich. 
Standard   Tool   Co.,   Cleveland,   O. 

Engines. 

New    nrllnln    Mch.    Co..    New    Britain,    Conn, 
Stnrteviint.    B.    F..    Co.,    Hyde    I'ark,    Mass. 

Engines,    Gas.    Gasoline   and   Oil. 

Foos  Gas  Engine  Co.,  Springfield,  O, 
Otto  Gna   Engine  Wks.,    Philadelphia,    Pa, 

Engraving   Machines. 

Gorton.    George,    Mch,    Co.,    Racine,    Wis. 

Exhaust   Heads. 

Sturtevant,    B.    F.,    Co.,    Hyde    I'lirk.    Mass. 


PIPTM  EDITION 


JUST  PUBLISHED 


MACHINE  SHOP  ARITHMETIC. 


Ma. 


By  Fki-.1i  H.  (.'oi.viN,  Asscriate  ICdiior  ■•.■iHifrican  .„«- 
chinist  "  This  is  an  arithmetic  of  the  things  you  have  to  tlo  with 
daily.  It  tells  you  |>l;iinly  ubout :  how  to  find  areas  of  figures- 
how  to  find  surface  or  volume  of  bulls  or  spheres — handy  ways 
lor  cnlculatinii— about  compound  gearinK— cutting  screw  threads 
on  any  lathe— drilling  for  taps— speeds  ot  drills,  taps,  emery 
wheels,  grindstones,  milling  cutters,  etg.— all  about  the  Metric 
system  with  conversion  tables— properties  of  metals  strength 
of  bolt  and  nuts— decimal  et|uivalent  of  an  inch.  All  sorts  of 
machine  shop  figuring  and  a  1001  other  things,  any  one  of  which 
ought  to  be  worth  more  than  the  price  of  this  book  to  you,  and 
it  saves  you  the  troubleot  botheringthe boss  181  pages.  Bound 
in  cloth.     Price sOc. 

HENLEY'S  TWENTIETH  CENTURY  RECIPE  BOOK. 

The  most  valuable  Technochemical  Recipe  Book  published.  Containing  over  10,000 
selected  scientific,  chemical,  technological  and  practical  recipes  and  processes,  including 
hundreds  of  so-called  trade  secrets  for  every  business.    6iio  pages.    Price $3.00. 

HYDRAULIC  ENGINEERING. 

By  Gardner  D.  Hiscox.  .V  practical  treatise  ol  :Ku  octavo  pages  and  containing  305 
illustrations  on  the  properties,  power  and  resources  uf  water  for  all  purposes,  including 
the  measurement  of  streams,  the  flow  of  water  in  pipes  or  conduits;  the  norse-power  of 
falling  water;  turbine  and  impact  water-wheels;  wave-motors;  centrifugal,  recipro- 
cating, and  air-lift  pumps,  etc.,  including  as  well  86  tables  of  hydraulic  effect.  28  chapters 
Price $4.00. 

STEAM  AND  HOT-WATER  HEATING  AND  VENTILATION. 

By  A.  G.  King.  A  complete  work  on  modern  steam  and  hot-water  heating  and  ven- 
tilation. A  feature  of  the  book  is  a  discussion  of  business  methods:  how  to  get  work  • 
how  to  handle  heating  contracts;  steam  and  hot-water  specificaticns;  estimate  forms; 
shop  practice,  etc.,  etc.  Accurate  and  valuable  rules  for  constructing  work,  computing 
radiation,  pipe  areas  for  various  systems,  air  supply  for  ventilation,  rules,  tables  and  use- 
ful information.    87  chapters,  400  octavo  pages.    Price $3.00. 

BOILER  CONSTRUCTION. 

By  Frank  B.  KLEINHANS.  The  only  book  showing  how  boilers  are  built  in  modern 
shops.  Shows  all  types  of  boilers  used;  gives  details  of  construction;  practical  facts, 
such  as  life  of  riveting  punches  and  dies,  work  done  per  day.  allowance  for  bending  and' 
flanging  sheets  and  other  data  that  mean  dollars  to  every  man.  421  pages.  334  illustra- 
tions.    Six  folding  plates.     Price $3,00. 

GAS,  GASOLINE  AND  OIL  ENGINES. 

By  Gardner  D.  Hiscox  Every  user  of  a  gas  engine  needs  this  book.  Simple,  in- 
structive and  right  up-to  date.  The  only  complete  American  work  on  this  important 
subject.  Tells  all  about  the  running  and  management  of  Gas  Engines.  16th  edition 
Price $2.50. 

LINK  MOTIONS  AND  VALVE  SETTING. 

By  FRED  H.  COLVIN  A  handy  book  that  clears  up  the  mysteries  of  valve  setting. 
Shows  the  different  valve  gears  in  use,  how  tney  work  and  why  fiston  and  slide  valves 
of  different  types  are  illustrated  and  explained.     Price SQz. 

MODERN  MACHINE  SHOP  CONSTRUCTION,  EQUIPMENT 
AND  MANAGEMENT. 

By  0SC.4R  E.PERRIGO.  The  only  work  published  that  describes  the  Modern  Machine 
Shop  or  Manufacturing  Plant  from  the  time  the  grass  is  growing  on  the  site  intended  for 
it  until  the  finished  product  is  shipped.  Just  the  book  needed  by  those  contemplating  the 
erection  of  modern  shop  buildings,  the  rebuilding  and  reorganization  ot  old  ores,  or  the 
introduction  ot  Modern  Shop  Methods,  Time  and  Cost  Systems.  400  pages.  225  illustra- 
tions.   Price $S.  00. 

TURNING  AND  BORING  TAPERS. 

By  Fred  H.  Colvin.  Shows  just  how  to  turn  or  bore  tapers  in  the  lathe',  either  with 
boring  bar  or  without  one  ;  how  to  cut  taper  threads  ;  how  to  turn  taper  cylinder  heads 
on  a  boring  mill  and  other  points.     Price 2Sc. 

DRAFTING  OF  CAMS. 

Every  mechanic  is  interested  in  Cams  and  this  shows  just  how  to  lay  them  out  for  any 
kind  of  work  you  may  have.  There  is  more  real  information  in  this  little  book  than  in 
others  which  cost  more.    Price 25c. 

THREADS  AND  THREAD  CUTTING. 

By  COLVIN-STABEL.  There  are  many  points  about  thread  cutting  that  younger  ma- 
chinists are  glad  to  knovV  about.    This  shows  how  they  are  put  in  the  lathe  and  with  a 


Also  touches  on  Thread  Milling. 

BRAZING  AND  SOLDERING. 


.25c. 


By  Hob.^rt.  The  only  book  that  shows  you  just  how  to  handle  any  job  of  brazing  or 
soldering  that  comes  along  ;  tells  you  what  mixture  to  use,  how  to  make  a  furnace  if  vou 
need  one.    Full  of  kinks.    Price Jsc. 

MODERN  LATHE  WORK. 

By  Oscar  E.  Perrigo.  The  only  complete  American  work  published  on  this  impor- 
tant subject.  Describes  Engine  Lathes,  Heavy  Lathes,  High-speed  Lathes,  Special 
Lathes,  Turret  Lathes,  Electrically  Driven  Lathes,  and  many  others.  Lathe  Attach- 
ments, Lathe  Work.  Lathe  Tools,  Rapid  Change  Gear  Mechanisms,  Speeds  and  Feeds 
Power  tor  Cutting  Tools,  Lathe  Testing,  etc.    424  pages,  fully  illustrated.    Price. .  .$2.SoI 

MECHANICAL  MOVEMENTS,    (Two  Volumes.) 

By  G.\RDNER  D.  Hiscox,  Every  known  mechanical  movement  and  practically  every 
device,  is  covf  red  by  these  two  books.  If  the  thing  yoii  want  has  been  invented,  it  is 
illustrated  in  them.  If  it  hasn't  been  invented,  then  you'll  find  m  them  the  nearest  things 
to  what  you  want,  some  movement  or  device  that  will  apply  in  your  case,  or  which  will 
give  you  a  kev  from  wbich  to  work.  No  huok  or  set  of  books  ever  published  is  of  more 
real  value  to  the  Inventor.  HrAu^jhtsman.  Engineer.  Superintendent,  Student  or  Practical 
Mechanic  than  t-hese  two  volumes.  Each  volunje  sells  tor  §3.00.  Special  price  for  the  two 
volumes  when  ordered  at  one  time.    Price $5  00 

FREE— (9«r  Nev}  Practical  Book-caialogue  sent  free  on  request. 
t^^Any  book  sent  prepaid  on  receipt  of  price. 
^^~Specia/  circular  describing  the  above  books  sent  free. 

Norman  W.  Henley  &  Son,  132  Nassau  St.,  New  York 
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Sibley  ®  Ware  Stationary  Head  Drill 


WITH    MOTOR    DRIVE 

We  make  a  complete 
line  of  stationary,  ad- 
justable and  sliding 
head  drills  in  sizes 
from  20  inches  to  32 
inches,  equipped  with 
motor.  Either  belt  or 
gear  driven. 

We  make 
nothing 
but  Drills 

Write  for  our  new- 
catalog. 

Sibley  Machine 
Tool  Company 

No.  8  Tult  Street, 
SOUTH  BEND,  IND., 
U.  S.  A. 


Universal  Cutter 

and 

Tool  Grinder 


Foreign  Agents : 

George  H.  Alexander, 
Birmingham, 
British  Isles. 

Thos.  McPherson, 
Melbourne, 
Australia. 

EiCE,  Lenvis  &  Son 
Ltd.,  Toronto, 
Ontario. 


Catalog  on 
request. 


DAYTON   MACHINE  &  TOOL  WORKS,  DAYTON,  OHIO 


ASK  YOUR  DEALER  FOR  /UFMN  STEEL  RULES 


WITH   READABLE 

GRADUATIONS 
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The  64th  graduations  on  this  rule  can  be  instantly  read.     We  make  a  full  line  and  every  rule 

guaranteed. 

Made  by    T/fE fUFfON PULE QO.   Saginaw  Mich.,  U.S.A. 
^^_^^^^  #1  \^  New  York  London 

THE    LARGEST    MANUFACTURERS    OF   TAPES    AND    RULES    IN    THE    WORLD 

Send  for  Catalog  For  Sale  Everywhere 


Claesifled  Index  to  Advts.  (Contiatted) 

Factory    Equipment. 

Cleveland    Wire   Spring  Co..    Cleveland,   O. 
Lyon   Metallic   Mfg.    Co.,    Aurora,    111. 

Fans,    Exliaust,    Electric,    Ventilating'. 
Crocker-Wheeler   Co.,    Ampere,    N.   J. 
Robbins  &  Myers  Co.,  Springfield.  O. 
sturtevpnt,   B.   F.,  Co..   Hyde  Park,  Mass. 
Wi'stern  Elec.   Co.,  Chicago,    111. 

Files, 

American  Swiss  File  &  Tool  Co..  Elizabeth,  N.  J. 

Barnett,   G.  &  H.,   Co.,   Philadelphia,   Pa. 

Hammacher,    Schlemmer   &    Co.,    New    York. 
Hayes    File   Co.,    Detroit,    Mich. 

Xicholson    File   Co.,    Providence,   R.    I. 

Reichhelm,   E.   P..   &  Co.,   New  York. 
File  Sharpeners. 

American    File    Sharpener   Co.,    New   York. 
Filing'    Machines. 

Simjih-x    Mfg.    Co.,   New   York. 
Fillet    Cutters. 

Milwaukee  Foundry  Supply  Co..    Milwaukee,    Wis. 
FUlet    (Leather). 

Butler,    A.    G.,    New   York. 

Obermayer.    S.,    Co.,    Cincinnati,    O. 
Flasks. 

Obermayer,    S.,    Co.,   Cincinnati,    O. 
Flexible   Shafts. 

Coales  Clipper  INIfg.   Co.,    Worcester,    Mass. 

Cem    Mfg.    Co..    Pittsburg,    Pa. 

Hahn,   Wm.,  Chicago.   III. 

Stow  Flexible  Shaft  Co.,   Philadelphia,   Pa. 

Stow    Mfg.    Co.,    Bin^hamton,    N.    Y. 
Forges. 

Billings  &  Spencer  Co,,   Hartford,   Conn. 

Buffalo  Dental  Mfg.   Co..   Buffalo,    N.    Y. 

Burke   Mchy.    Co.,    Cleveland,    O. 

Sturtevant,   B.   F.,   Co.,   Hyde  Park.  Mass. 
Forgings,    Drop. 

Biilinss   &   fencer   Co..    Hartford",    Conn. 

Hay-Budden  Mfg.   Co.,  Brooklyn,   N.  Y. 

Keystone    Drop    Forge   Wks..    Chester,    Pa. 

Phosphor   Bronze    Smelting   Co..    Philadelphia.    Pa. 

Williams,  J.  H..  &  Co.,  Brooklyn,   N.  Y. 

Wyman   &   Gordon,    Worcester,   Mass. 
Forging    Machines. 

Acme    Machinery    Co..    Cleveland,    O. 

A5ax   Mfg.    Co.,    Cleveland,    O. 

Bliss.    E.    W..    Co.,    Brooklyn.    N.    Y. 

National    Mchy.    Cn..   Tiffin.    O. 

Scran  ton    &    Co.,    New    Haven.    Conn. 

Williams.    White    &    Co..    Molino,    111. 
Foundry    Facings.    Brushes.    Barrows,    Shovels,    Bel- 
lows  and   Blowers. 

Obermayer.    S..    Co.,    Cincinnati,    0. 
Foundry   Supplies. 

ilnldschmidt    Thermit    Co.,    New    York. 

Milwaukee  Foundry  Supply  Co..  Milwaukee,  Wis. 

Obermayer.   S.,    Co.,    Cincinnati,    0. 
Friction   Cone   Pulleys. 

Evans,    G .    F. .    Newton    Center.    M ass. 
Fuel   Economizers. 

Sturtevant.    B.    F.,    Co.,    Hyde   Park,    Mass. 
Furnaces,    Coal    Oil. 

Burke    Machinery    Co.,    Cleveland.    O. 
Furnaces,    Gas. 

American    Gas    Furnace    Co.,    New    Y'ork. 

Chicago   Flexible   Shaft   Co.,    Chicago.    III. 
Gages,    Surface,    Depth,    eto. 

Brown   &    Sharpe  Mfg.    Co.,    Providence,    R.    I. 

Pratt    &    Whitney    Co.,    Hartford.    Conn. 

Rogers,    John    M..    Wks..    Gloucester    City.    N.    J. 

Sawyer    Tool    Mfg.    Co..    Fitchburg,    Mass. 

Slocomb.  J.  T,,  Co.,  Providence,  B.   I. 

Smith.  E.   G.,  Co.,   Columbia.  Pa. 

Starrett.    L.    S.,    Co.,    Athol,    Mass. 

Wells   Bros.    Co.,    Greenfield,    Mass. 

Wyke,  J.,   &  Co.,   Boston.    Mass. 

Gears. 

Bilgram,    Hugo,    Philadelphia,   Pa. 

Boston    Gear    Wks..    Norfolk    Downs.    Mass. 
Caldwell,   H.   W.,   &  Son  Co.,  Chicago,   111. 
Chicago    R.Tw    Hide   Mfg.    Co..    Chicago.    111. 
Cullman    Wheel   Co.,    Chicago.    111. 
Davis,    Rodney,    Philadelphia.    Pa. 
Eberhardt   Bros.    Mch.    Co..   Newark.   N.  .T. 
Foote    Bros.    Gear   &    Mch.    Co.,    Chicago.    111. 
Ganschow.   Wm..   Co..   Chicago,   111. 
Gleason    Works.    Rochester,    N.    Y. 
Gould  &  Eberhardt,  Newark.  N.  J. 
Grant  Gear  Works,  Boston,  Mass. 
Morse,    Williams    &    Co.,    Philadelphia,    Pa. 
New   Process   Raw   Hide  Co.,    Syracuse.    N.    Y. 
Philadelphia    Gear    Wks..    Inc.,    Philadelphia.    Pa. 
Taylor-Wilson    Mfg.    Co.,    McKees    Rocks.    Pa. 
Van   Dorn   &   Button  Co.,   Cleveland,    O. 
Woburn   Gear  Works,    Woburn,    Mass. 

Gear-Cutting   Machines. 

Becker  Milling  Mch.  Co.,  Hyde  Park.  Mass. 
Cincinnati  Shaper  Co.,   Cincinnati.   O. 
Eberhardt    Bros.    Mch.    Co.,    Newark.    N.    J. 
Fellows    Gear    Shaper   Co..    Springfield.    Vt. 
Gleason    Works.    Rochester,    N.    Y. 
Gould   &    Eberhardt.    Newark.    N.    J. 
Pratt    &    Whitney    Co.,    Hartford.    Conn, 
s'ioan  &  Chace  Mfg.   Co.,   Ltd..    Newark.   X.   J. 
Van  Dom  &  Dutton  Co..  Cleveland.   Ohio. 
Waltham   Machine  Works.    Waltham.    Mass. 
Whiton.    D.    E..    Mch.    Co.,    New    London.    Conn. 

Gear  Planers,  Bevel. 

GlHasiiii    Works,    Rochester,    N.    Y. 
Gear    Shapers. 

Fellows  Gear  Shaper   Co.,   Springfield.   Vt. 
Generators. 

Crocker-Wheeler    Co.,    Ampere.    N.    J. 

General   Electric  Co..   Schenectady,    N.    Y. 

Northern    Elec.    Mfg.    Co..    Madison.    Wis. 

Western   Electric    Co.,    Chicago.    111. 

Westinghouse    Elec.    &    Mfg.    Co.,    Pittsburg.    Pa. 


Ally.   Index  pages  36-48. 
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Orapbits. 
Dlxun,    Jos., 
Oborlim.Vfr. 


Crucible  Co..  Jersi'y   I'lt.v.    N.   J. 
S..  Co..   Cluolmmtl,   O. 
Grinders,   Portable.   Eleotrioal  Driven. 
Cluoliinntl   EU'c.  Tool  Co.,   Cluclnnntl.   0. 
Clurk.  J.is..  Jr..   &  Co.,    Lovilsvllle,    Ky, 
Hoiilil    .Muchliu-   Co.,    Worcosti'r,    Muss. 
Hl8-y-\Volf    Moll.    Co.,    Cluclnmitl,    O. 
l.eklro   .Mfs.    Co.,    Clnolnnutl,    O. 
I'ultwl  Stntos  Kleclrlciil  Tool  Co.,  Clucliuiiitl.  o. 
Grinding  Machinery, 

liur[R'«,    W.    F.    &   J.,    Co.,    Rocktord,    111. 
lliith    Crliul.-r    Co.,    Klti-hbiirK,    Mass. 
liocki'r  .Millhis  Mch.  Co.,   Hyde  I'.irk,  Muss. 
Boslj-.    C.    11,,    &    Co.,    Chlongo,    III. 
Itrowu    i\:    MuiriH'    Mfg.    Co.,    I'rovldeuco,    It.    I. 
BulUlors'    Iron    Foundry,    Providenoe,    U.    I. 
Dluuioiul    Mch.    Co.,    rrovldcncf.     U.    I. 
Could  it   Kberhnrdt.   Newurk,    N.  J. 
iirahttui    Mfg.    Co.,    Providence,    U.    I. 
Hlsey-Wolf  Mch.    Co.,    Cluclnnntl.    O. 
Ilttysrndt  &   Case.    Kingston.   N.    Y. 
Lnndls   Tool   Co..    WayucslKiro.    I'n. 
I,a  Salle   Mcb.    &   Tool    Co.,    La  Salle,    111. 
Lektro    Mfg.    Co.,    Cluclnnutl,    O. 
Lutter  &  Glcs,   Milwaukee,   Wis. 
Modern  Tool    Co.,    Erie,    Pa. 
Mummert,   Wolf  &  Dixon  Co.,   Hanover.   Pa. 
Norlou    Grinding    Co.,    Worcester.    .Mass. 
I'ratt   &   Whitney   Co.,    llartfonl.    Conn. 
Kausom   Mfg.   Co..   Oshkosh,    Wis. 
Rockford    DrlillMg    Mch.    Co.,    Rockford,    111. 
Rowbottom    Mch.    Co.,    Waterbury,    Conn, 
Safety    Emery    Wheel    Co.,    SprlngUeld,    0. 
Saxon   Mch.    Co..   Holyoke,   Mas.s. 
SeUers.    Wm..    &    Co..    Inc..    Philadelphia.    Pa. 
Stow    IHexlble    Shaft    Co.,    Philadelphia,    Pa. 
Stow   Mfg.   Co..    Binghamton.   N.    Y. 
Thompson  Grinder  Co.,   Springfield,  0. 
Walker,    0.    S..    &  Co.,    Worjcster,    Mass. 
Wells,  F.  E.,  &  Son  Co.,   Greenfleld.   Mass. 
Whitney    Mfg.    Co.,    Hartford;    Conn. 
Grinding   Machines,    Plain,    TJnjversal. 
Bath    Grinder   Co.,    Fitchburg,    Mass. 
Brown   &   Sharpe   Mfg.    Co. ,  .Providence,    R.    I. 
Dayton    Mch.    &   Tool    Wks.,". Dayton,    O. 
Greenfield    Mch.    Co.,    Greenaeld,    Mass. 
'Landls  Tool    Co.,   Waynesborp,    Pa. 
Nilea-Bement-Pond    Co.,    New   York. 
Norton  Grinding  Co.,  Worcester,  Mass. 
Thompson  Grinder  Co.,  Springfield,  O. 
Hammers,    Power. 

Nil '3-Bement-Pond    Co.,    New   York. 
Scranton  &  Co.,   New  Haven,   Conn. 
Sellers,    Wm..    &    Co..    Inc..    Philadelphia.    Pa. 
WlUlams.    White   &   Co..    Moline.    111. 
Hammers,  Power,   Steam  and  Drop. 

Billings  &  Spencer  Co.,   Hartford,   Conn. 
Bliss,    B.   W.,    Co.,   Brooklyn,    N.    Y. 
Bradley.    C.    C    &   Son.   Syracuse.    N.    Y. 
Chambersburg  Engineering  Co.,  Chambersburg,  Pa. 
Dlenelt    &    Elsenhardt,    Philadelphia,    Pa. 
Foglesong   Mch.    Co.,    Dayton,    Ohio. 
Merrill  Bros.,   Brooklyn,   N.   Y. 
Niles-Bement-Pond'  Co.,    New    York. 
Prentiss  Tool   &  Supply   Co.,    New   York. 
Scranton    &    Co.,    New   Haven,    Conn. 
Toledo  Mch.    &   Tool   Co.,    Toledo,    O. 
Waterbury-Farrel    Fdry.    &   Mch.    Co.,    Waterbury. 
Williams.   White   &  Co..   Moline,    111. 
Handles,    Machine   Tool. 

Cincinnati    Ball    Crank    Co.,    Cincinnati,    O. 
Hardening   and  Tempering. 

American   Gas  Furnace   Co..   New   Y'ork. 
Chicago   Flexible   Shaft   Co..    New    York. 
Coes    Wrench    Co.,    Worcester,    .Mass. 
Heading,   Upsetting  and  Forging  Machines, 
Acme    Machinery    Co.,    Cleveland,    O. 
Ajax  Mfg.    Co.,   Cleveland.    O. 
■Bliss.    B.    W.,    Co.,    Brooklyn,    N.    Y.      • 
Brown,    H.    B.,    Co.,    East   Hampton,    Conn. 
National    Mchy.   Co.,    Tlflin,   O. 
Nlles-Bement-Pond    Co.,    New    York. 
Sellers,    Wm.,    &   Co..    Inc.,    Philadelphia,    Pa. 
Williams,  "White   &   Co.,    Moline,    III. 
Heating  and   Ventilating,    Dust   Collecting  Systems, 

Sturtevant,    B.    F.,   Co.,    Hyde   Park,   Mass. 
Heating   Machines, 

American   Gas   Furnace  Co.,   New  York. 
Chicago   Flexible   Shaft   Co.,    Chicago,    111. 
Heaters. 

Sturtevant,    B.    F..   Co.,    Hyde  Park,   Mass. 
Heaters,    Feed  Water. 

Stewart  Heater  Co.,    Buffalo,   N.    Y. 
Hoists. 

Cleveland  Crane  &  Car  Co..   Wicklltfe.   Ohio. 
Mason.    Volne.v    W..    &   Co..    Providence.    R.    I. 
Nlles-Bement-Pond    Co..    New    York. 
Reading   Crane  &    Hoist   Works,    Reading,    Pa, 
Hoists,   Chain, 

Il.urlngton,    Edwin,    &   Son,    Inc.,    Philadelphia. 
Mli'S-Bement-Pond    Co..    New    York. 
Yule  &   Towne  Mfg.   Co.,    New   York. 
Hoists,   Electric. 

Box.    Alfred,   &   Co.,    Philadelphia,    Pa. 
Niles-Bement-Pond    Co..    New    York. 
Northern  Engineering  Wks.,   Detroit,   Mich. 
Pawling    &    Harnlschfeger,    Milwaukee,    Wis. 
Sh.'ipard   F.lec.    Crane  &   Hoist  Co.,   Montour   Falls. 
Yule   &   Towne   Mfg.    Co.,    New    York. 
Hoists,    Pneumatic. 

(■urila   &   r.K    Mfg.    Co..    St.    Louis,    Mo. 

Norlhern    Engln -Ing    Works.    Detroit.    Mich. 

Sli.'iiunl    E1.M-.    Crane   &   Holat   Co.,    Montour    Falls. 
S(..w    Klexll.lr    Shuft    Co.,    Philadelphia,    I'u. 
Hydraulic   Machinery. 

ChainlM'rMloicg    Engineering  Co..    Chambersburg,  Pa. 
NllcM-Benii'Ut-l'nnd    Co.,    New    York. 
W'llerbury-Furrel    Fdry.    &    Mcb.    (.'<).,    Waterbury. 
WatHon-StlUman  Co.,   New  York. 
WlllluMls.    While    &    Co.,    Moline,    111, 


THE 

THERMIT 

WELDING 
PROCESS 

Repairs  broken  steel  crank  shafts, 
locomotive  frames,  connecting 
rods,  sternposts  and  rudder  frames 
of  steamships  IN  PLACE.  No  need 
of  removing  the  broken  part. 

"  THERMIT"  i.s  a  iiii.xturc  of  finely  divided  aiiiminuni 
and  iron  o.xidc  wliicii,  upon  if,'nition,  reacts  to.  form  super- 
heated liquid  steel  at  a  temperature  of  5400°  F.  The  cruci- 
ble in  which  the  reaction  takes  place  and  the  other  appliances 
are  easily  transportable,  and  the  process  permits  of  the  weld 
being  performed  anywhere  without  the  aid  of  outside  power. 

IVriU  for  Pamphlet  18-A. 

Goldschmidt  Thermit  Company,  so  West  St.,  New  York 


432-436  Folsom  St..  San  Francisco 


103  Richmond  St  .  W.,  Toronto.  Can. 


THE  AMERICAN  FILE   SHARPENER 


Sharpens  Files  as  easily 
and  succesfifully  as  your 
drills  or  other  tools  are 
sharpened. 

Don't  throw  away  your 
files  because  they  are 
dull — theycan  be  sharp- 
ened from  two  to  six 
times  and  save  90%  07i 
your  file  appropriation. 

Worth  investigating? 
Just  asl<  us. 


American  File  Sliarpener  Co.,  287  Broadway,  New  Yoric 


Lea-Simplex  Cold  Metal  Sa\ir 


.4SK    FOR   C.\T.\LOGUE   AND   PRICES 


LEA  EQUIPMENT   CO..    136    Liberty  St.,    New  YorR   City 


THE  COST  OF  BLUE  PRINTS 

Case  No.  4 

This  firm  manufactures  twist  drills,  taps,  reamers,  etc.  They  make 
their  blue  prints  direct  from  Crane's  bond  paper  instead  of  tracing  cloth  as 
is  the  usual  custom. 

They  were  using  an  Electric  Blue  Printing  Machine  on  which  it  was 
necessary  to  make  three  exposures  to  secure  a  clear  print,  which  of  course 
run  their  electric  current  cost  very  high  and  the  work  was  so  slow  the 
machine  could  not  keep  up  with  their  requirements. 

The  Buckeye  Electric  Blue  Printing  Machine  with  its  perfect  contact, 
3000  c-  p.  photo  engraving  lamp  and  accurate  speed  control  was  furnished 
on  30  day's  trial  upon  the  assumption  that  it  would  make  prints  from  bond 
paper  as  readily  as  from  tracing  cloth. 

The  time  of  exposure  was  set  at  two  minutes,  afterwards  reduced  to 
191  and  the  prints  resulting  were  perfect  in  every  re.spect.  As  the  best 
their  old  machine  could  do  was  six  minutes,  it  was  sold  and  the  "Buckeye  " 
was  retained.  It  continues  to  do  their  work  perfectly  and  is  not  busy 
more  than  half  the  time. 

When  purchasing  a  blue  i>rinting  machine  care  should  be  exercised  in 
selecting  one  of  unquestionable  merit. 

Tliero  arc  over  4(10  "  Biickcvcs  "  in  d:iilv  operation, 

BUCKEYE  ENGINE  COMPANY,    -    SALEM,  OHIO 


u 
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Threads  to  Cut? 

Bolt  threading,  small  pipe,  special 
work  of  any  kind?  Do  it  on  the 
"  Landis."  The  improved  Die  in 
the  Landis  Bolt  Cutter  has  solved 
the  thread  cutting  problem.  It  in- 
creases production,  insures  accuracy, 
outwears  any  other,  die  ten  times 
over,  has  posi- 
tive lead,  cor- 
rect clearance, 

a  permanent   throat,   requires   neither    hobbing, 

annealing  or  retempering,  covers  a  wide  range  of 

special  work,  and  "the  same  chasers 

will  cut  right  or  left  hand  threads. 

Li-f  us  send  our  latest  booklet. 

LANDIS    MACHINE   CO. 

WAYNESBORO,    PA. 

Schuchardt  \' Schutte.  34  Victoria  St..  Westminster.  London. 
Sole  Agents  for  Gt.  Britain.  Ireland  and  British  Colooie;. 
Schuchardt  &  Schutte.  Q  Kiangase  Road.  Shanghai.  Sole  Agents 
for  China  and  Japan.  Adler  &  Eisenschitz.  Milan.  Sole  Agents 
for  Italy. 


Bolt  Srr,'.d  Nut  Tappers. 


Write  to  us 
for  anything 
you  want  in 
this  line. 


European  Agents: 

Schuchardt  &  Schutte, 

Berlin,  Vienna,  Stockholm 
and  St.  Petersburg. 

A.  H.  Schutte, 

Cologne,  Paris,  Brussels, 
Liege,  Barcelona  and 
Milan. 

C.  W.  Burton,  Giffiths  &  Co. 
London. 


THE  ACME  MACHINERY  COMPANY,  Cleveland,  Ohio,  U.  S.  A. 


Otnce,    I  125  Hamilton  Street. 


You  Can't  Beat  Diamond  Chain 

If  you  want  efficient  short  d^i^•es, 

If  you  haven't  time  or  money  to  waste  on  belt 
dressing,  or  can't  afTord  power  loss  through  slippage. 

If  you  don't  want  noise  and  wasted  power  as 
with   ^ears. 

If  you  DO  want  your  machines  to  run  at  exactly 
the  right  speed  all  the  time, 

If  space  is  an  object, 

The  one  good  solution  is 

DIAMOND  MACHINERY  CHAIN 

with  which  you  can  run  the  driven  shaft  always  at  a 
speed  proportional  to  that  of  the  driver,  and  do  it 
without  expense  for  labor  or  repairs. 

Diamond  Chain  is  light,  will  go  into  a  much 
smaller  space  than  belting,  and  will  far  outlast  the  best 
belt  made.     Try  a  Diamond  Chain,  on  one  machine. 

Write  for  Book  ■•Chain  Transmissjon  of  Poirer." 

Diamond  Chain  &  Mfg.  Co. 

240  W.  Georgia  St.,  Indianapolis,  Ind. 
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Hydraulic   Tools. 

.Viles-Bement-Pond  Co..    New  York. 
Watson  Stillman  Co..   ;^w  York. 

Indicators. 

Norton   Grinding    Co.,    Worcester,    Mass. 

St.irrett.    L.    S.,    Co.,    Athol,    Mass. 

W.nitim.Tn.   R.,   Mfg.   i&  Supply  Co.,    Boston,   Mass. 

Injectors. 

Sillers,    Wm.,   &   Co.,    Inc..    Philadelphia,   Pa. 

Jacks. 

Dienelt   &    Eisenhardt,    Fhiiadelphia,    Pa. 
Watsou-StilLman   Co.,    New    York. 

Jigs. 

.Sloan   .t  Chace    Mfg. 


Ltd.,    Newark,  *>'.   J. 


Key-Seaters. 

Baker    Bros.,    Toledo,    O. 

Burr,   John   T.,    &   Sons,    Brooklyn.    X.    Y. 

Davis,    W.    P..   Mch.   Co.,    Rochester,   N.    Y. 

Milts   Si   Merrill,    Saginaw,    Mich. 

Morton    Mfg.    Co..    .Muskegon    Height.''.    Mich. 

Xiles-Bcment-Pond  Co.,   New  York. 

Kocktord   Drilling   Mch.   Co.,    Rockford,    111. 

Lathes. 

American   Tool    Works  Co.,   Cincinnati,    O. 
Automatic    Mch.    Co.,    Bridgeport.    Coun. 
Barnes,  W.   F.   &  J.,   Co.,   Rockford,   111. 
Barnes   Drill  Co..    Rockford,    111. 
Bradford    Machine    Tool    Co.,    Cincinnati,    O. 
Brown  &  Sharpe  -Mfg.   Co.,    Providence,   R.   I. 
Bullard    Mch.    Tool    Co..    Bridgeport.    Conn. 
Carroll-Jamiesoa  Mch.   Tool  Co.,  Batavia,  Ohio. 
Champion  Tool  Works  Co.,   Cincinnati,    0. 
Cincinnati   Lathe   &    Tool    Co..    Cincinnati,   0. 
Davis,    W.   P.,  Mch.   Co.,   Rochester.    X.    Y. 
De-rick    &   Harvey    Mch.    Co.,    Baltimore,    Md. 
Elgin   Tool   Works.    Elgin,    111. 
Fay  &  Scott,  Dcster,  Me. 
Fitchburg   Mch.    Wks.,    Fitchburg,   Mass. 
Flather  &   Co..    Nashua.    N.    H. 
Garvin    Mch.   Co..    New    York. 
Gisbolt    Mch.    Co..    Madlsou.    Wis. 
ilould  Jc    Eherhardt.    Newark,    N.   J. 
Greaves.    Klusman    &   Co.,    Cincinnati,    0. 
Hamilton  Mch.  Tool  Co..   Hamilton,   O. 
Ilendey    Mch.    Co.,    Torrlngtcn.    Conn. 
International  Mch.  Tool  .Co.,  Indianapolis,  Ind. 
Jones   &   Lamson   Mch.    Co..    Springfleld.    Vt. 
1.,-    Blond,    R.    K.,    Mch.    tool    Co.,   Cincinnati,    0 
Lodge  it   Shipley    Mch.   Tool   Co..   Cincinnati,   O. 
McCabe.  J.  J..    New   York. 
Miami   Valley   Mch.    Tool   Co..    Dayton,    O. 
Milwaukee   Mch.    Tool   Co..    Milwaukee.    Wis. 
.Morris.   J.   B..   Fdry.   Co.,  Cincinnati,   O. 
New  Haven  Mfg.    Co.,    New   Haven.   Conn. 
Niles-Bement-Pond   Co..    New    York. 
Potter  &   Johnston   Mch.    Co.,    I'awtucket,    R.    I. 
Pratt  &  Whitney  Co.,  Hartford,   Conn. 
Prentice   Bros.    Co.,   Worcester,    Mass. 
Reed.    F.    E.,    Co..    Worcester.    Mass. 
Rivett   Lathe   Mfg.    Co..    Brighton.    Mass. 
Itobbins    Mch.    Co..    Worcester,   .Mass. 
Rockford  Drilling  Mch.    Co.,    Rockford.    111. 
Schumacher  &  Boye,  Cincinnati.  O. 
.-Sebastian   Lathe  Co.,   Cincinnati,   O. 
Sellers,    Wm..    &    Co..    Inc..    Philadelphia.    Pa. 
Seneca    Falls   Mfg.    Co..    Seneca    Falls.    X.    Y. 
Sloau   &   Chace    Mfg.    Co.,    Newark,    X.   J. 
.'imurr  &  Kameu  Mch.    Co..    Chicago.    111. 
Springfield  Mch.  Tool  Co.,  S'lJringfield.  O. 
Steinle    Turret    Mch.    Co..    Madison.    Wis. 
Stark  Tool   Co..   Waltham.    Mass. 
Von   Wyck   Mch.   Tool  Co..    Cincinnati.    O. 
Walcott    &   Wood    Mch.   Tool   Co.,    Jackson.    Mlcl 
Waltham    Mch.    Wks.,    Waltham,    Mass. 
^  Warner   &    Swasty    Co.,    Cleveland.    O. 
Whitcomb-Blaisdell  Mch.  Tool  Co.,  Worcester. 

Lathe  and  Planer  Tools. 

.Armstrong   Bros.    Tool    Co.,   Chicago.   111. 

Le   Bbji.d.  R.  K..   Mch.  Tool  Co..   Cincinnati,   0. 

().    K.    Tool  Holder  Co.,   Shelton,   Conn. 

I'ratt   &   Whitney   Co..    Haftford,    Conn. 

Western   Tool  &   Mfg.   Co..   .Springfield,   O. 

Wiley  &  Russell  Mfg.   Co..  Greenfield.   Mass. 

Williams,   J.    H..   &  Co.,   Brooklyn.   N.   Y. 
Lifting  Magnets. 

Brown    Engineering    Co.. 

Lyon    Metallic   Mfg.    Co., 
Lubricants. 

Besly.    C.    H.,   &   Co.,    Chicago,    111. 

Di-vun,   Jos..  Crucible  Co.,  Jersey  City.   N.   J. 

Machine    Keys. 

Morton    Mfg.    Co.,    Muskegon   Heights.    Mich. 

Olney   &   Warrin.    New    York. 

Standard  Gauge  Steel  Co.,  Beaver  Falls,   Pa. 

Machine   Shop   Furniture. 

Cleveland    Wire    Spring    Co.,    Cleveland,    O. 

Machinery    Dealers,    Domestic. 
McCilie.   J.    J..    Xew    York. 

Mot.-h    &    Merryweather    Mchy.    Co.,    Cleveland,    0. 
Prentiss  Tool   &   Supply   Co..    New    York. 
Toomey.    Frank.    Philadelphia.    Pa. 
Vandyck    Churchill   Co.,    New   York. 

Machinists'   Small  Tools. 

Besly,    C.    H..    &    Co.,    Chicago.    111. 
Billings    &    Spencer  Co..    Hartford,    Conn. 
BrowiT  &  Sharpe  Mfg.   Co..  Providence,  R.    I. 
Crescent   Mfg.    Co.,    Scottdale,    Pa. 
Hammacher.   Schlemmer  &  Co.,    New  York. 
I'ratt    &    Whitney    Co..    Hartford.    Conn. 
Rogers.   John   M..    Works.    Gloucester   City.    N.  J. 
Saw.ver   Tool  Mfg.    Co..    Fitchburg.    Mass. 
Slocomb.   J.    T.,    Co.,    Providence,    R.    I. 
Smith.    E.   G..   Co.,    Columbia,   Pa. 
Standard   Tool   Co.,   Cleveland.    O. 
Starrett.   L.   SV.   Co.,  Athol,   Mass. 
.Syracuse   Twist    Drill    Co..    Syracuse.    X.    Y. 
i'rupsdale.  S.   B.,   &  Co..   Rochester.   X.   Y. 
Wells  Bros.   Co..    Grtenfield.    Mass. 
Wyke.  J.,  &  Co.,  Boston,  Mass. 


Cleveland.    O. 


,\urora.    111. 
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Mundiols. 

Ulewli.ii.l     Iwlsl    IM-m    (■,>..    lli'veliiiul,    O. 
Nicholson.    W.    II.,   &   Co..    Wllkcalmriv.    I'n. 
Pratt   iV    Whltnoy   (."o.,    Hnitford,    Couu. 
Stuiulni-(1    To(il    Co.,    Clevehinrt.   O. 
WiBloiii    Tool    &   Mfg.    Co.,    SprliiEllcld,    O. 

Moohanical   Draft, 

Sturt-viiiit,    11.    1".. 


Ilvtlo    I'ai'k,    Muss. 


Uetal. 

OoUlsi-hinldt    TlioniiU    Co.,    New    York. 
I'hospboi-  Itrouzf  Siuoltlug  Co.,  Plillinlelphln.  Pii. 

Metal  Polish. 

llofl'uuiu,    tJoorgo    \V. 


IiuUiinapolls,    liid. 


MiUitig:    Machines, 

Atliuus    Co.,    Piibutjue,   Ift. 

lloiumin   A:    tinilth   Co.,    I'rovldeuco,    U.    I. 

Bi'Ckef  Milling  Mch.  Co.,  Hyde  I'lub,  Mass. 

Baekr   Mtli.v.    Co.,    Clovolnnd,    O. 

Chtaiso   Mob.    Ti'ol   Co..    t'lilt-ago,    HI. 

Clnolnnatl    .Milling;    Mch.    Co.,   Cincinnati,    0. 

Unllu   Bros.,    Rockford,    111. 

1--OS    .Mcb.    Co..    Grand    Kaiiids,    Mich. 

tlarvln    Mcb.   Co.,    New   York. 

Ucndey    Mch.    Co.,    ToningtoD,    Conn. 

IngersoU    .Milling    .Mch.    Co..    Rockford.    III. 

Kearney    &  TrecUer   Co..    -Mllwankee.    Wis. 

Kcmpsmith   Mfg.    Co..   Milwaukee,    Wis. 

Knight.    W.    B..    >'cby.   Co.,    St.    Louis,   Mo. 

I.c    Blond,    R.    K..    .Mch.    Tool    Co..   Cincinnati,    o. 

Newton  Mch.   Tool   Works,  Inc..  Philadelphia.   I'a. 

Niles-Bement-Pond    Co..    New    York. 

Owen   Mch.    Tool   Co.,   Springfleld,   O. 

Pratt   &   Whitney    Co.,    Hartford,   Conn. 

Sellers,    Wm..    &    Co..    Inc..    Philadelphia.    Pa. 

Slate.    Dwight,    Mch.   Co..   Hartford.   Conn. 

Sloan   &  Chaee   Mfg.   Co.,   Ltd..    Newark,    N.   J. 

Waltham    Watch   Tool    Co..    i?pringfield,    Mass. 

Whitney    Mfg.    Co..    Hartford,    Conn. 

Milling  Cutters. 
Becker  Milling  Mch.  Co.,   Hyde  Park,  JIass. 
Boker,   Hermann,    &  Co..    New   York  and   Chicago. 
Boston    Gear   Works,    Norfolk    Downs,    .Mass. 
Brown   &   Sharpe   Mfg.    Co.,    Proyidence.    R.    I. 
Garvin   Mch.   Co.,    New   York. 
Morse  Tivist  DriU  &  Mch.    Co..   New   Bedford. 
National    Tool    Co.,    Cleveland,    0. 
Pratt  &  Whitney  Co.,   Hartford,   Conn. 
Sloan   &  Chace   Mfg.    Co.,  Ltd.,  Newark,   N.  J. 
Standard  Tool  Co.,  Cleveland,  O. 
Starrett,   L.  S.,   Co..   Athol,  Mass. 

Milling  Tools   (Hollow  Adjustable). 

(leomctric   Tool    Co..    New    Haven.    Conn. 

Molding   Machines. 

» ihennayer.    S.,    Co..    Cincinnati,    O. 

Motors    (Electric), 

Crocker-Wbeeler  Co..    Ampere,   N.   J. 
General   Electric  Co.,   Schenectady,    N.    Y. 
Northern    Electric    Mfg.    Co.,    iladison.    Wis. 
Bobbins  &   Myers   Co.,    Springfield.    O. 
Sturtevant.    B.   F..  Co..   Hyde  Park,  Mass. 
Western   Electric   Co..    Chicago.    111. 
Westinghouse    Elec.    &    Mfg.    Co.,    Pittsburg,    Pa. 

Name  Plates, 

Sackmann,   W.    L.,   Akron,   O. 

Turn-r    Brass    Works.     S.^camo^e,    III. 

M'altbam    Mch.    Works,    Waltham,   Mass. 

Nozzles. 

.McCuUough-Dalzell    Crucible    Co., 

Nut  Tappers. 

Acme   .Mchy.   Co.,    Cleveland,   0. 
National    Mchy.    Co..    Tlflin,    0. 

Oil  Cans. 

Delphos    Mfg.    Co.,    Delpbos. -O. 

Oil  Cups. 
Bay  State  Stamping  Co..  Worcester,   Mass. 
Besly,   C.    H.,   &  Co.,    Chicago,    111. 
Tucker.  W.   M.   &  C.  P..   Hartford,  Conn. 
Winkley   Co.,   Detroit,    Mich. 

Oil  Hole  Covers, 

Bay    State   Stamping   Co.,    Worcester,    Mass. 
Tucker.    W.    M.    &   C.    P..    Hartford,    Conn. 
Winkley   Co.,   Detroit,   Mich. 

Oillesa   Bearings, 

.\rguto  Oilless   Bearing  Co., 

Oil   Stones, 
Norton  Co., 


Pittsburg,    Pa. 


Philadelijhia,    Pa. 


Worcester,   Mass. 


Packing. 

New   York    Belting   &   Packing   Co.,   New    York. 

Patterns,    Wood  and  Metal. 

Penn  Pattern  Wka.,   Chester,   Pa. 

Pattern  Letters, 
BuUer,    A.   G., 


New  York. 


Patents. 
Bumham.    Uoyal  B.,  Washington,   D.  C. 
Howson  &   HowBon.   Philadelphia,    Pa. 
Macdonald   &   Macdcnald,    New    York. 
Parker,   0.    L.,  Washington,  I).   C. 
Whittlesey,   Geo.    P.,    Washington,    D.    C. 

Pattern   Shop   Equipment. 

Colburn   Mch.    Tool    Co.,    Franklin,    Pa. 
Fox    Machine   Co.,    Grand   Uaplds,    Mich. 

Phosphorizers. 

.McCnlloit;h-liakcll    Crucible    Co.,    Pittsburg,     I'. 

Pipe-Cutting    and    Threading    Tools, 

AniiKtiiini;    Mfg.    Co.,    Brlilgcport,    Coim. 
Blgnall   .t   Keeler   Mfg.   Co.,    Edwardsvllle,    III. 
Curtis    ^    Curtis    Co.,    Bridgeport,    Conn. 
Hart    Mfg.    Co.,    Cleveland,    O. 
lyoew    MfL-.    Co.,    Cleveland,    O, 
Morrell   Mfg.  Co.,  Toledo,  O. 


Sixty  Dollars 

12 -in.  Cutting -off  Saw 

Capacity :    Rounds,  up  to  3  inches. 

"I"  Beams,  up  tt)  5  inches. 


Friction  Power  Feed. 
Automatic  Knockout. 
Large  Clamping  Table. 
Up-to-date  in  every 
particular. 


20  =  INCH     SIZE 

$125.00 

Capacity:     12"  "I"  Beams 

Write  us  for  complete 
descrijifioii. 

The  Burke 
Machinery  Co. 

1837  Thirty  fifth  St. 
CLEVELAND,  Q. 


In  threading  pipe  with  a 

"BUCKEYE"  DIE  STOCK 

One    man  does    all    the    work    on 
2-inch  pipe,  for  instance,  with  ease. 


The  operator  simply  continues  the  easy 
turning-around,  until  he  feels  the  dies  release 
themselves  automatically, —  that  means  the 
thread  'is  finished  ;  there  is  no  turning  back  to 
be  done  then.       Several   other  good   points. 


THE    HART   MFG.   COMPANY 

10  WOOD  STREET,  CLEVELAND,  O.,  U.  S.  A. 


WORK 


msAe  our  pr/ces  n^ht  i^ef/nis/7/^ 
^r/hdm^  to  make  our  yyor/f  r/^hf. 


The  Blanchard  Maehme  Cc  BostoTvM&ss 
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SAVE  WOFK  AND  WEAR 


Oil  Hole  Covers  and  Oil  Cups  save  work  for  the  engineer 
^^^_^        or  machinist,  and  save  weao-  on  delicate  ma- 
■hiuery  by  keeping  oil  channels  free   from 
YJ^I       dust.     The  Winkley  Oil  Hole 
Covers  are  the  original  covers 
and  are  made  in  many  styles 

and  sizes  to  suit  all  kinds  of  macbinery.  Dust  proof, 
self  closing,  easily  cleaned,  economical  and  an  orna- 
ment to  any  machine.  Semi  far  booklet,  -Oiling  Dti-ici-s." 

THE  WINHLEY  CO.,  «««D^fR'5fT%^icT^."'' 


\ 


style  J  Reser- 
voir Oil  Cup 


Do  You  Know  What  SHERARDIZING  Is? 

It  signifies  a  rust=proof  and  attractive  finish 
on  iron  and  steel  parts.  Ask  for  samples 
showing  finish.        Ask  for  circular. 

The  Globe  Machine  and  Stamping  Co. 


974  Hamilton  Avenue, 


CLEVELAND,  OHIO 


The  Giant  Key-Seater 

Every  job  set  and  fastened  by  its  bore  only. 
A  grooved  post  holds  the  work  and  forms  a 
guide  for  the  tool;  saves  time,  saves  facing 
off  the  hubs  and  insures  perfectly  true, 
straight  keyways. 

More  good  jmints  in  the  Catalogue. 

Mitts  ca  Merrill 

843  Water  St.,       SAGINAW,  MICH. 


No.  2 

Machine. 


By    throwing    away    your    present 
Screw  Slotter. 

BUY    A    RAPID 

MANUFACTURED    BY 

THE  GARVIN  MACHINE  COMPANY 

265   SPRING   STREET,    NEW    YORK 


Of  what  value  is  your  opinion  of  high-speed  steel,  if 
you  have  not  tried 

HELLER'S  Alloy  High=Speed  Tool  Steel 

WRITE    FOR   CATALOGUE 

HELLER  BROTHERS  CO..  NewarK,  N.  J. 


Classified  Index  to  Advts.  (Continued) 

Murchey   Mch.    &   Tool    Co.,    Detroit,   Mich. 

Pratt    &   Whitney  Co.,    Flartford.    Conn. 

SaundtTs',    D.,    Sons,    Yoiil:t.'rs,    N.    Y. 

Standard    Engineering    Co.,    Ell  wood    City,    Pa. 

Stoever   Fdry.    &    Mfg.    Co.,    Lebanon,    Pa. 

Trimont    Mfg.    Co..    Rosbury,    Mass. 
Planers,    Hetal. 

American  Tool  Wks,  Co.,   Cincinnati,   0. 

Betta   Mch.    Co.,    Wilmingtun.    Del. 

Chandler    Planer   Co.,    Ayer,    Mass. 

Cincinnati  Planer  Co.,   Cincinnati,  O. 

Cleveland    Ciaue    &    Car   Co.,    Wickliffe.    0. 

Cleveland    Planer   Wks.,    Cleveland,    O, 

Detrick    &   Harvey   Mch.    Co. ,    Baltimore,    Md. 

Flather,    Mark,    Planer   Co.,    Nashua,    N.    H. 

Gleason    Works.    Rochester,    N.    Y. 

Gray,    G.    A.,   Co.,    Cincinnati,    0. 

Hamilton   Mch.   Tool   Co.,    Hamilton,   O. 

Morton    Mfg.    Co..    Muskegon   Heights,    Mich. 

New    Haven   Mfg.    Co.,    New    Haven,   Conn. 

Niles-Bement-Pond    Co.,    New    York. 

Powell    Tool   Co.,    Worcester,    Mass. 

Pratt    &    Whitney    Co.,    Hartford.    Conn. 

Sellers.    "Wm.,    &    Co.,    Inc..    Philadelphia.    Pa. 

Whitcomb-Blaisdell  Mch.   Tool   Co..   Worcester. 

Wilkinson.    A.    J.,    &    Co.,    Boston.    Mass. 

Wilson,    W.    A.,    Mch.    Co.,    Rochester.    N.    Y. 

Woodward  &  Powell  Planer  Co.,  Worcester,  Mass. 
Plumbago. 

Obermayer,   S.,   Co.,  Cincinnati,   0. 
Pneumatic    Tools. 

Bliss,    E.    W.,    Co.,   Brooklyn.    N.    T. 

Manning.    Maxwell  &  Moore.    Inc.,    New  York. 

Shepard  Elec.  Crane  &  Hoist  Co.,   Montour  Falls. 
Portable  Tools,  Repair,  Railroad,   etc. 

Underwood.  H.  B.,  &.  Co. 
Potash   Kettles. 

(iruy   A:   Prior  Mch.   Co.,    Hartford,   Conn. 
Presses, 

Billings   &    Spencer    Co.,    Hartford,    Conn. 

Bliss,    K.    W..   Co.,    Brooklyn,    N.    Y. 

Ferracute    Moh.    Co.,    Bridgeton,    N.    J, 

Garvin   Mch.   Co.,    New   York. 

Hamilton    Mch.    Tool    Co.,    Hamilton,    O. 

Hoefer    Mfg.    Co..    Freeport,    111. 

Miner  &  Peck  Mfg.  Co.,  New  Haven,  Conn. 

Xiles-Bement-Pond    Co.,    New    York. 

Springfield    Meh.    Tool    Co..    Springfield,    O. 

Toledo   Mch.    &  Tool   Co.,   Toledo,    O. 

Waterbury-Farrel   Fdry.    &   Mch.    Co.,    Waterbury. 

Watsoii-Stillman    Co.,    New    York. 

Williams.    White    &    Co.,    Moliue,    111, 
Presses,   Power,   Forcing-. 

Lucas   Machine  Tool  Co.,   Cleveland,  O. 
Pulley   Blocks. 

Yale  &   Towne   Mfg.    Co.,    New   York. 
Pulleys. 

American   Pulley  Co.,    Philadelphia,    Pa. 

I'oole    Eng'rg  &   Mch.    Co..    Baltim.  re,    Md. 

Saginaw  Mfg.  Co..  Saginaw,  Mich. 

Sellers.    Wm.,   &  Co.,   Inc..    Philadelphia,    Pa. 

Wood's,  T.  B.,   Sons,   Co.,   Chambersburg,  Pa. 
Pumps. 

Waterbury-Farrel    Fdry.   &   Mch.    Co.,    Waterbury. 

Watson-Stillman  Co.,    New   York. 

Punches   aiid  Dies. 

Armstrong-Blum    Mfg.    Co.,    Chicago,    111. 

Bliss,  E.    W.,  Co.,  Brooklyn,  N.   Y. 

Burke  Mchy.    Co.,    Cleveland.   O. 

Cleveland    Crane   &   Car   Co.,    Wlckllflfe,    O. 

Globe    Mch.    &    Stamping    Co.,    Cleveland.    O. 

Pratt    &   Whitney    Co..    Hartford,   Conn. 

Richards,    I.    P.,    Providence.    R.    I. 

Sloan  &   Chace  Mfg.    Co..   Ltd.,    Newark.    N.   J. 

Watson-^illman    Co.,    New    York. 

Whitman   &    Barnes    Mfg.    Co.,    Chicago,    111. 
Punching    and.    Shearing   Machinery. 

B.Ttsch    &    Co.,    Cambridge   City,    Ind. 

Bliss.    E.    W..    Co.,    Brooklyn.    N.    Y. 

rjncinnati   Punch   &   Shear   Co..   Cincinnati,    O. 

Cleveland   Crane    &   Car  Co..    Wickllfife.    O. 

K rips-Mason    Mch.    Co.,    Philadelphia.    Pa. 

Long  &   Allstatter  Co.,    Hamilton.    0. 

Xiles-Bement-Pond    Co.,    New    York. 

Pratt    &    Whitney   Co.,    Hartford,    Conn. 

RoytTsfurd    Foundry    &   Mch.    Co.,    Royersford,    I'a. 

Sellers.    Wm.,    &    Co..     Inc..    Philadelphia.    Pa. 

Toledo  Mch.    &   Tool   Co.,   Toledo.   O. 

Waterbury-Farrel    Fdrj-.    &    Mch,    Co.,    Waterbury. 

Watson-Stillman    Co.,    New    York. 

Williams.    White  &  Co..  Mollne.   III. 
Rapping  Plates. 

Milwaukee   Fdry.   Supply   Co.,    Milwaukee,    Wis. 
Reamers. 

Cleveland   Twist  Drill    Co..    Cleveland,    O. 

Morse  Twist  Drill  &  Mch.  Co.,  New  Bedford. 

Pratt  &   W*hitney   Co.,    Hartford.    Conn. 

Rogers.   John   M.,    W^orks.    Gloucester   City,    N.   J. 

Standard  Tool  Co.,  Cleveland,   O. 

Van   Dorn   Elec.   &  Mfg.  Co.,   Cleveland,  O. 

Wiley   &    Russell    Mfg.    Co.,    Greenfield,    Mass. 
Reamers,   Adjustable. 

Cleveland    Twist    Drill   Co..   Cleveland,    O. 

Crescent   Mfsr.    Co..    Scottdale,   Pa. 

Kelly  Tool  Co.,  Cleveland.   O. 

Lapolnte    Machine   Tool    Co.,    Hudson.    Mass. 

Pratt   &   Whitney  Co.,    Hartford.   Conn. 

It'>eers.    John    M.,    Works.    Gloucester  City.    N.  J. 

s.hfllenK^ch-Hunt    Tool    Co.,    Cincinnati,    O. 
Reamers,    Pneumatic. 

.Stow    Flexible   Shaft    Cn..    Philadelphia.   P». 
Rivet    and    Spike    Machinery. 

National    Mchy.    Co..    Tiffin,    0. 
Riveters. 

Chambersburg  Engineering  Co.,  Chaml»ersburp,  Pa.  . 

Grant    Mfg.    &    Mch.    Co..    Bridgeport,    Conn. 

Niles-Bement-Pond   Co.,    New   York. 

Sellers,   Wm..   &  Co.,   Inc.,   Philadelphia.  Pa. 

Shepard   Elec.    Crane   &   Hoist   Co..    Montour  Falls. 

Waterbury-Farrel   Fdry.    &    Mch.    Co..    Waterbury. 


i\(lv.   Index,  pa^es  3t)-48. 
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Roller   Boarin^a. 

nuiilaia    Aiitl-l'i-lctton  Co.,    lliiiittim,    Conn. 
Saw   Blades. 

niaruond    Saw   &    Stnniplni;    \Vks.,    Bll(T«l<i,    N.    Y. 

.Minora    Killla    Co.,    New    York. 
Saw  Tables. 

I'lesvfiil   Mch.    To,.   Loctonla,   0. 
Saws.  Power  and  Hand. 

liliimoiul   ,Sii\\    &    stiimplng   Wks.,   BiiRnlo,    N.    Y. 

i:8|ien-l.uc»9    .Moh.    Wks.,    Phllndclphla,    I'll. 

.Minora    Knlls    Co.,    Now    York. 

Uoclno   Gaa    lilngluo    Co.,    Racine,    Wis. 

Story.    II.    T..    ChlcaRO,    III. 

Tabor    Mfg.    Co.,    Vlillndolphln.    Pa. 
Saws.    Band. 

Crescont   Mch.    Co.,   l4>etoi;ia.   O. 

Fox    .Mch.   Co..    Grand   Rapids,    Mich. 
Schools. 

International  Corr.  Schools.  Scrantou,  I'a. 
Screw  Machinery, 

Cook.    .\s;i   .s.,   Co..    Hartford,   Conn. 
Screw  Machines. 

Clevcliiiicl    .\uto     Mch.    Co..    Cleveland,    O. 

Garvin    .Mch.    Co..    Now    York. 

Natlonal..Voino    Mfg.    Co..    Cloroland,    O. 

Pratt   &    Whituoy   Co.,    Hartford.   Conn. 

Smurr  \'    Kamen    Mch.    Co.,    Chicago,    111. 

Universal    Mch.    Screw    Co..    Hartford,    Conn. 

Warner  &  Swasey  Co..  Cleveland.  0. 
Separators.    Oil. 

National    Separator    &    Mch.    Co..    Boston.     Mass. 
Shaft   Hangers. 

W'oiui's.   T.    H.,   Sons,   Co.,   Chanihorsburg,    Pn. 
Shapers. 

American    'l'n..l    Wks.    Co..    Cincinnati.    O. 

Cincinnati   .sliaper   Co.,    Cincinnati,    O. 

Eborhardt    Bros.    Mch.    Co..    Newark.    N.   J. 

Flather  &  Co..    Nashua,    N.    H. 

Flather.    Mark.    Planer    Co.,    Nashua,    N.    H. 

Fo.>!  .Mch.   Co..   Grand   Rapids.   Mich. 

Gould   &    Eberhardt.    Newark,    N.    J. 

Hamilton    Mch.    Tool    Co..    Hamilton,    O. 

Hendey    Mch.    Co.,    Torrington,    Conn. 

Jueogst,   Geo.,   &   Sons.   Croton   Falls.    N.    Y, 

Kelly,  R.   A.,  Co.,   Xenla,   O. 

Morton    Mfg.    Co..    Muskegon    Heights.    Mich. 

New  Haven   Mfg.   Co..   New   Haven.   Conn. 

Newton    Mch.    Tool    Wks.,    Inc.,    Philadelphia,    Pa. 

Niles-Bement-Pond    Co.,    New    York. 

Potter    &   Johnston    Mch.    Co..    Pawtucket,    E.    I. 

Pratt    &   Whitney   Co..    Hartford.    Conn. 

Queen   City    Mch.    Tool   Co.,    Cincinnati.    0. 

Sellers,    Wm  ,    &    Co..    Inc.,    Philadelphia,    Pa. 

Smith   &  .Mills.    Cincinnati.  O. 

Springfield    Mch.    Tool    Co.,    Springfield,    O. 

Stockbridge  Mch.   Co..  Worcester,  Mass. 

Walcott  &  Wood  Mch.  ToolCo.'.  Jackson.  Mich. 
Slotting  Machines. 

Belts    Mch.    Co..    Wilmington.    Del. 

Dill,    T.    C.    Mch.    Co.,    Philadelphia,    Pa. 

Garvin   Mch.   Co.,   New  York. 

Newton    Mch.    Tool   Wks..    Inc..   Philadelphia,    Pa. 

Nlles-Bement-Pond    Co.',    New    Y'ork. 

Sellers,    Wm..    &   Co.,    Inc.,    Philadelphia,    Pa. 
Special   Machinery. 

Blanchard    Mch.    Co.,    Boston,'  Mass. 

Bliss.    E.    W..    Co.,.  Brooklyn,    N.   Y. 

Dexter,    Chas.    S.,    Attleboro,    Mass. 

Elgin    Tool    Works,    Elgin,    111. 

Garvin   Mch,   Co.,   New   York. 

Niles-Eement-Pond    Co.,    New    York. 

Sloan  &  Chace  Mfg.  Co..  Ltd..   Newark.  N.  J. 

Waltham    Mch.    Wks..    W^altham.    Mass. 

Waterbury-Farrel    Fdry.    &    Mch.    Co.,    Waterbury. 

Williams,    White  &   Co..    Mollne.    III. 

Wilson,    W.    A.,    Mch.    Co.,    Rochester,    N.    Y. 
Speed  Changing  Sevioea. 

Evans.    G.    F.,    Newton    Centre.    Mass. 

James.  D.  O.,  Mfg.  Co.,  Chicago,   111. 
Stamping  Sheet  Metal.  , 

Globe   Mch.    &  Stamping   Co.,   Cleveland,    O. 
Stamps,    Letters    and    Figures, 

Schwerdtle   Stamp  Co.,    Bridgeport,   Conn, 
Steel. 

Boker,  Hermann,  &  Co.,   New  Y'ork  and  Chicago. 

Colonial  Steel   Co.,   PIttsbnig.   Pa. 

FIrth-SterlIng    Steel    Co.,    McKeesport,    Pa. 

Heller    Bros.    Co.,    Newark.    N.    J. 

Jessop.    Wm..    &   Sons.    Ltd.,    New   York. 
Steel   Castings  and   Forgings. 

Hay-Budden    Mfg.    Co.,    Brooklyn,    N.    Y. 

Jessop,    Wm.,    &   Sons,    Ltd.,    New    York. 
Steel  Rules. 

Brown   &   Sharpe   Mfg.    Co..    Providence.    R.    I. 

Keuffel  &  Esser  Co.,   New   York. 

Lufkin    Rule    Co..    Saginaw,    Mich, 

Starrett,  L.   g..  Co.,  Athol.   Mass. 
Bteel  Shelving,  Racks,  Barrels,  Tables,  etc. 

L.von    Metallic    Mfg.    Co..    Aurora.    111. 

Sub-Press   Dies. 

Rlsdoii    Tool   Works.    Waterbury,   Conn. 

Sloan  \-  Chace  Mfg.  Co..    Newark.   N.  J. 
T  Bolt  Heads. 

Lang,    c;.    r..   Co.,   Meadvllle.    Pa. 
Taps  and  Dies. 

Hay    S'lato   Tap  &   Die   Co..    Mansfield,    Mass. 

Hesly.    c.    H..    &  Co.,   Chicago,   111. 

Butterllcld   &   Co..    Derbv    Line.    Vt. 

Card,   S,    W..  Mfg.    Co.,    Mansfield,   Mass. 

Carpenlor,  J.   M..   Tap  &  l)lo  Co.,  Pawtucket,  R.  I. 

Clevelan.l    Twist    Drill    Co.,    Cleveland,    O. 

Geometric    Tool    Co..    New    Haven,    Conn. 

Hart  Mfg.  Co.,  Cleveland.  O. 

Jessop.    Wm..    &   .Sons,    Ltd.,    New    York. 

Lapoltito    Machine   Tool   Co.,    Hudson,    Mass. 

Modern   Tool    Co..    Brie,    I'a. 

Morse   Twist    Drill    &   Mch.    Co.,    New   Bedford. 

Pratt    &    Whitney    ('o.,    Hartford,    Conn, 


THere's  magic  in 
tHe  figures 

-702- 

Even  at  the  convention  at 
Chicago  the  figures  703  had 
to  crop  out.  703  votes  cast  to 
count.  Everywhere,  at  the 
convention,  in  the  foundry, 
it's  703— always  703. 


The  S  OBERMATER  CO. 

Cincinnati       Chicago       Pittsburgh 


Canadian  Agents: 
The  Dominion  Foundry 

Supply  Co. 
Toronto  and  IVIontreal. 


THE  A.  B.  C 


of  Dust  Proof  on  Hole 
Covers  learned  in  tlie 
school  of  experience. 
Only  one  class — high- 
grade.     Want  to  join  ? 

Send  for  particulars  to 

W.  M.  &  C.  F.  TUCKER 

Hartford,  Conn. 

Facijsc  Coast  As^nt^Q.  Duconimun.  I-os.  An- 
geles. Cal.  Foreign  Agents — Fenwick  Freres 
&  Co..  Paris.  France.  C.  W.  Burton,  Griffiths 
S:  Co..  London,  Eng. 


TAPS  AND  DIES 

Of  Every  Description. 

BUTTERFIELD  &  CO. 

DERBY  LINE,  VERMONT. 
ROCK   ISLAND,  CANADA. 


FOOS  ENGINES 


MAKE 
GOOD 


-ji  VhAKS  service  ostaMlsh  their  superiority.      Maiio  Iti 

the  icrentesi  (;a»olire  engine  Uitaty 

in  ihc  world,     Traito  liuililcr--  tor 

ilealers  because  Ihej'  jfivc  u 

\crsal  satlluction 

to    uBcrn.        I.<Mik- 

iip     the     reciiTils, 

liut  writeiiv  tod.-iv 

lorCAtnloK  No.  12 

.in<l       Dealer-. 

FOOS  GAS 

ENGINE  CO.. 
Si)rlnq(ieUI.  0 


Even   the   Heaviest   Lubricants 


can   be 
successfully 
handled 
with   the 


Delphos 
Non- 
Overfilling 
Factory 
mser 


This  device  has  proved  perfectly 
successful  for  ordinary  oils,  the 
special  construction  preventing  all 
danger  of  overflow,  and  recent  im- 
provements in  the  pump  permit  us 
to  guarantee  its  services  for  even 
the  heaviest  lubricating  oils. 

J,  5  and  lo  gallon  sizes. 
Write  for  catalogue. 


DELPHOS  MFG.  CO.,  Delphos,  0. 


Die  Forgings 

Weldloss  Rings,         Steel  Forgings. 

lO  per  cent,  to  25  per  cent,  more 
blanks  can  be  cut  by  dies  finished 
fronn  our  Forginga.  Our  steel  is  made 
especially  for  us  and  we  forge  by  a 
process  that  is  all  our  own. 

HAY-BUDDEN  MFC.CO. 

254  No.  Henry  St.,  Brooklyn,  N.  Y. 


ELEPHANT  BRAND 


llfliHrUill 


lilll 


liiii 


2200   WASHINGTON    AVENUE,    PHILADELPHIA,  PA. 
ri   rn  II  ikiT     nnikin  ^?7n/      ,  /       u7/P 


REG.  U.  S.  PAT.  OFF. 


ELEPHANT  BRAND  ••  S^X*- S?J'/..^^.  ■• 

INGOTS,  CASTINGS,  WIRE.  RODS.  SHEETS.  Etc. 

DELTA  METAL  

CASTINGS,  STAMPINGS  AND  FORGINGS 

ORIGINAL  AND  Sole  Makers  in  the  U.  S. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

Is  yet  unexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
sral  machine  shop  use. 


JESSOP'S  "ARK"  HIGH  SPEED  AIR  HARDENIN6 
STEEL 

gives  marvelous  results — heavy  cuts— at  rapid 
speed ;  cannot  he  burned. 


o.— .__.       T..^— «.~.-»  fS\    ^^^.—  ^      r    *^        Manufactory,  Sheffield,  England. 

Mrm.  Jessop  C&l  aOnS,   JUtCl.»  Chle«AracrlcanOfflce,91JohnSt..NawYork. 


Established  777./. 


10  Highest  Exhibition  Awards, 
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MACHINEEY 


Adv.  Index  pages  36-48. 


Mil"wauKee  16-iiich  Engine  Lathe 


A  powerful  macliine  designed  to  get  the  best  results  from  high  speed 
steels  and  to  handle  any  class  of  work  within  its  range  with  economy 
and  efficiency.  Unusually  strong  head  and  tail  stocks,  heavy  carriage 
and  bed;  provided  with  five  instantaneous  changes  of  feed;  all  operat- 
ing handles  conveniently  placed  and  every  improved  feature  for  saving 
time  and  labor  incorporated  in  the  design. 

Circulars  mailed  on  request. 

MILWAUKEE     MACHINE    TOOL     CO. 

MIL\irAVKCE.    WIS. 


W03SD    New  Catalogs  No.  24 


CNTM"*" 


T<«i* 


Illustrates  our  complete  line  of 
Power  Transmission 
Appliances — 
Shafting, 
Couplings, 
Hangers, 
Pulleys, 
Rope  Sheaves, 
Friction  Clutches, 
Belt  Tighteners, 
Etc.,  Etc. 

If  interested j  let  us  seii'd 
you  a  copy. 

T.B.WOOD'5 
50N»S  CO. 

Manufacturing    Engineers 
CHAMBERSBURG,      PA. 


NOT   IN    A   TRUST. 

HAYES    FILE    CO.,      -       DETROIT,  MICHIGAN 


Try  our  Special-Cut  LATHE  File. 
We  sell  direct  to  the  Consumer.  -         Write  for  prices  and  discounts. 


NEW  ADJUSTABLE  REAMER 


Interchangeable   Half 
Round  Blades. 


1  inch  to  6  inch.   Send 
for  sample  reamer. 

Lapointe  Hachine  Tool  Co  ,  Hudson,  Mass. 


Classified  Index  to  Advta.  (Continutd). 

Reece,    E.   F.,    Co.,   Greenfield.    M.iss. 
Reed   Mfg.    Co.,    Erie,   Pa. 
.Smart,    A.   J.,    Mfg.    Co.,    Gieenfleld,    Mass. 
Standard   Tool    Co.,    Cleveland.    O. 
Toledo   Mch.    &   Tool   Co.,   Toledo,    O. 
Truesdale,    S.    B..   &  Co.,   Rochester.   N.    Y. 
Waltham    Mch.    Wks.,   Waltbam.    Mass. 
Wells   Bros.    Co..    Greenfield.    Mass. 
Whitman    &    Barnes    Mfg.    Co..    Chicago,    111. 
Wile.v    &    Russell    Mfg.    Co..    Greenfield,    Mass. 

Tapping  Attachments. 

Beaman  St.  Smith  Co.,  Trovldenco,  R.  I. 
Cincinnati    Mch.    Tool   Co.,    Cincinnati,   O. 
Modern    Tool    Co.,    Erie.    Pa. 

Tapping   Machines, 

Baker  Bros.,   Toledo,   O. 

Burke  Mchy.   Co.,  Cleveland,   O. 

Garvin  Mch.    Co.,   New  York. 

Murchey    Mch.    &   Tool   Co.,    Detroit.    Mich. 

Pratt   &  Whitney   Co.,    Hartford,    Conn. 

Saunders',    D..   Sons,    Yonkers,   N.    Y. 

Sloan  &  Chace  Mfg.   Co.,    Newark,   N.   J. 

Thermit. 

Goldschmidt   Thermit   Co.,   New  .York. 

Thread   Cutting    Tools. 

Billings   &    Spencer   Co.,    Hartford,    Conn. 
Pratt    &    Whitney   Co..    Hartford,   Conn. 
RlTett    Hock    Co.,    Brighton.    Mass. 

Tile    Welders   and  Benders. 

Williams,    White   &   Co.,    Moline,    111. 

Tools. 

Hammacher.    Schlemmer    &    Co..    New    York. 

Pratt    &    Whitney    Co..    Hartford,    Conn. 

Truesdale,    S.   B.,  &  Co.,   Rochester,   N.   Y. 

\\'alworfh    Mfg.    Co.,    Boston.    Mass. 
Tool   Holders,    Lathe   and   Planer. 

.\rmstroug    Bros.    Tool    Co.,    Chicago,    111. 

Beaman   &   Smith   Co.,   Providence.    R.    I. 

Billings    &    Spencer   Co.,    Hartford.    Conn. 

Krioger  Tool   &   Mfg.    Co.,    Grand    Rapids,    Wis. 

O.    K.    Tool   Holder  Co.,   Shelton,    Conn. 

Pratt    &    Whitney    Co..    Hartford.    Conn. 

Western    Tool    and    .Mfg.     Co.,    Springfield,    0. 
Tool    Backs. 

New    Britain    Mch.    Co..    New    Britain,    Conn. 
Tracks,    Trolley  and  Overhead. 

Yak-   &   Towne   .Mfg.   Co..    New   York. 
Transformers. 

Crocker-Wheeler   Co.,    Ampere.    N.   J, 

General  Elec.  Co.,  Schenectady,  N.  Y. 

Northern    Elec.    Mfg.    Co.,    Madison,    Wis. 

Westinghouse    Elec.    &    Mfg.    Co..    Pittsburg,    Pa. 
Transmission    Machinery. 

James,   D.  O.,  Mfg.   Co.,  Chicago,   III. 

Hahn.    William,    Chicago,    111. 

Link-Belt   Co.,    Philadelphia.    Pa. 

Sellers.    Wm..    &   Co.,    lac    Philadelphia,    Pa. 

Wood's,  T.  B.,  Sons,  Co.,  Chambersbui'g.  Pa. 
Trimmers,    Wood, 

Fox    Mch.    Co..    Grand   Rapids,    Mich. 
Trolleys. 

Yale    &   Towne   Mfg.   Co.,   New   York. 
Tubing. 

Standard   Welding  Co.,   Cleveland.   O. 
TumbUng   Barrels. 

GIolH'   Mch.   &   Stamping  Co.,  Cleveland,  O. 
Turret    Machinery. 

Bullard    Mch.    Tool    Co..   Bridgeport.   Conn. 

Fay   &   Scott,    Dexter,    Me. 

Gisholt    Mch.   Co.,    Madison,    Wis. 

Hendey   Mch.   Co.,   Torrlngton,    Conn. 

International    Mch. , Tool    Co.,    Indianapolis.    Ind. 

Jones  &  Lamson  Mch.   Co.,  Spriugticld.  Vt. 

Xiles-Bement-Pond    Co..    New    York. 

Pratt    .&    Whitney   Co.,    Hartford,    Conn. 

Smurr  &    Kameu    Mch.   Co.,    Chicago,    III. 

Stelnle    Turret    Mch.    Co..    Madison,    Wis. 

Warner    &   Swasey    Co..    Cleveland,    0. 

W'indsor   Jlch.    Co.,   Windsor,    Vt. 
Universal   Joints. 

Baush    Mch.    Tool    Co..    Springfield,    Mass. 

Boston   Gear   Wks.,    Norfolk    Downs,    Mass. 
Vises. 

.Armstrong   Mfg.    Co.,    Bridgeport,    Conn. 

Fulton    Mch.    &    Vise   Co..    Lowville.    N.    Y. 

Graham  Mfg.  Co.,  Providence.  R.   I. 

Merrill   Bros..    Brooklyn,    N.    Y. 

Plunket.    J.    E..    Chicago,    111. 

Prentiss    Vise   Co..    New    York. 

Reed   Mfg.    Co..    Erie,   Pa. 

Skinner  Chuck  Co.,    New  Britain,   Conn. 

Williams.   J.    H..   &  Co.,    Brooklyn,    N.    Y. 

Wyman   &    Gordon,    Worcester,    Mass. 

Welding, 

Goldschmidt  Thermit  Co.,  New  York. 

Standard    Welding    Co.,    Cleveland,    O. 
Wire  Nail  and  Washer  Mchy. 

Acme   Mchy.    Co..    Cleveland.   0. 

National    Mchy.    Co.,    TiUin.    O. 
Wood  Working   Machinery. 

Crescent   Mch.    Co.,    Leetonia,   0. 

Fox   Mch.    Co.,    Grand    Rapids.   Mich. 

Seneca   Falls   Mfg.   Co.,    Seneca   Falls.    N.    Y. 

Wrenches, 

.Vrmstrong   Mfg.    Co.,    Bridgeport,    Conn. 

Bemis  &  Call,    H.  &  T.,  Co.,  Springfield,  Mass. 

Billings    &   Spencer    Co.,    Hartford,    Conn. 

Carpenter,    J.   M.,   Tap  &  Die  Co.,  Pawtucket,  E.  I- 

Coes    Wrench    Co.,    Worcester,    Mass. 

Crescent    Forgings  Co.,    Oakmont,    Pa. 

Greene,    Tweed    &    Co.,    New    York. 

Kevstone    Drop    Forge    Wks.,    Chester,    Pa. 

Trimonf    Mfg.    Co.,    Roxbury,    Mass. 

Walworth    Mfg.    Co.,    Boston.    Mass. 

Whitman   &   Barnes  Mfg.   Co..   Chicago,  III. 

Williams,   J.    H.,    &  Co.,   Brooklyn.   N.   Y. 

For  alphabetical   Index  see   Page  38. 
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Insurance   Policy  Against  Losses 

in  heating,  hardening  and  tempering  expensive  tools, 
dies,  high  grade  steels,  etc.— and  one  which  demands  no 
premiums.  A  "common  sense"  and  a  "dollars  and  cents" 
proposition  that  is  of  interest  to  every  manufacturer. 

Ask  for  the  facts. 

Chicago  Flexible  Shaft  Company 

149  LaSalle  Ave.,  Chicago,  III.,  U.  S.  A. 


DON'T  HANDICAP 

Y  C )  LI  R     1  'AT  l"  H  R  N  M  A  K  ]l  R  S 

with  the  block  plane  and  cut- 
and  -  try  method  of  fitting 
together  pattern  parts. 


THEIR  TIME  IT  TOO  EXPENSIVE 


FOX  TRIMMER 


3  Styles 
7  Sizes 


FOX  MACHINE  CO. 

815-825  N.  Front  St.,  Grand  Rapids,  Mich. 


ONtV  HALF   THE  WEIGHT  OM 
A   CAST  UTOlSr  T>X7IJjE Y 

Thepe  ape  places  ir^^ 
eveisy  plaint  ^vvheyoe  ca 
li^ht  %srei^hxt  pulley  i5 
iiT)pGT3c3^ti^e, — tray  -tT^e 

Steel  o>plit  Pulle^^ 


TVicSK^cz.  xo  <gfTt>i"p  the  shaiib' 
pzr>f'<zct\y,  e><3if  e  urv^era 
h3<^T:>  speed  e.  arsd  c?^  pTov- 

. c^a 


The 


AMBRICAb^T^^luE  Y  Co. 

Bristol  d>tB.,  F'HILAPELF^JA^Pa.J 


^^ 

"THE  DRILL  THAT  WILL" 

An  Air  Cooled  Electric  Drill.   ,  Attach  to 
any  live  lamp  socket  and  it's  ready  for  use. 

H'c  will  send  you  one  on  trial. 
TheCincinnati  Electrical  Tool  Co., Cincinnati, O. 

^ 

It  Pays  to  use  the  Elgin  Precision  Bench  Lathe 


■^dStfti' 


the  time  savm>;  tool  for  tool  room  or  shop, 
on  small  ac-curate  tool,  die,  jig  or  fine 
machine  wnrk. 

Strong,  accurals  and  made  from  the  best 
materials.  New  and  improved  attachments, 
countershafts,  etc. 

Send  for  illustrated  circaUr, 

We  build  Special  Tools  and  Machinery  to  order. 

The   Elgin   Tool  Works,   Elgin,  111. 


DATA.    SHEET    No.   3— MARCH,   18Q9 


PormulftB  for  strength   and  deflection  •>(  com- 
mon springs. 

Send  for  pamphlet  siving  complete  list  of  Data  Sheeti— 3^4  6x9  pages. 


Table:  Strens^th  of  mau-rmls. 

Formulas  and  constants  for  loaded  beams,  ^tc. 


MARK  YOUR  TOOLS 

iAMESTAMP510TOlE™ 


srALs.  SAScrs  etc 


■♦V.  L-S  ACKIM/VNN 

19    CHLRftY  HT.    AKHON.    UHIO. 


THe    Draw -Cut 
Machine     Saws 

For    rapid,    accurate 
cutting  of  cold  metals 
at  lowest  cost. 
No.  1,6"  X  6".    No.  2,  10' X  10'. 

H.   T.    STORY 

30  W.  Randolph  St.,     Chicago,  III. 
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Are  You  Acquainted 

With  the  B.  &  S.  Drop  Forged 

WELDLESS  EYE  NUTS? 

They  are  drop  forged  of  steel  without 
a  weld  or  artificial  joint  of  any  kind. 
Si.x  sizes,  from  ^  of  an  inch  to  2 
inches  inclusive.  Blanks  or  U.  S.  S. 
Write  for  circular. 

Forgings  of  any  description  from 
your  specifications.  Our  general 
catalog  of  Machinists'  Tools  mailed 
gladly. 

The  Billings  %  Spencer  Co. 

Hartford*   Conn. 

London  :  S  Long  Lane.  Aldersgate  St. 


SATISFACTION 

The  natural  result  of  the  pur- 
chase of  modeTQ  high-class  ma* 
chine  tools. 

KNECHT  FRICTION 
SENSITIVE  DRILLS 

give  satisfaction  from  the 
moment  they  begin  their 
work,  * 


Because  They  Are 

unsurpassed  in  material  and 
workmanship.  Compact  and 
rigid  in  design.  Accurate 
and  conveuient  in  opera- 
tion, with  such  a  machine 
properly  used,  you  cannot 
help  sa^'ing  money.  Booklet 
yours  for  the  asking. 

The  KNECHT  BROS.  CO. 

819  Wade  Street, 

CtNCINNATI,  0. 


Schuchardl  4  Schntte. 
Berlin,  Vienna.  St. 
Peti^rsbure,  St-r-cknolm, 
Alfred  El.  Schutte,  Co- 
1  ■■.■!i.\  Brafieele,  Liege, 
\l  I  LI,.  Paris.  R.  S. 
'.  i9.t  Zonen,  Agents 
!  r  Holland  and  the 
I'utcti  East  Indies.     / 


>  DRILLS  AND  REAMERS  > 


See  our  advertisement  on.  pa^e  31. 


COES  WRENCHES 

Steel  Alwa^^s  R-elietble 


1VR.ITE 


COES  WRENCH  CO.,  Worcester.  Mass. 

Or,  J.  H.  Graham  &  Co.,  J.  C.  McCarthy  &  Co.,  New  York. 


The  Uniformity  of 
Work  Produced  by 
the  Grant  Riveting 

1V/lor*1^in^  is  an  advantage  that 
iVIaClllIlC  would  alone  be  suffi- 
cient to  jjut  the  Grant  machine  in  the 
lead :  but  beyond  this  the  work  is  super- 
ior to  other  methods  of  riveting,  can  be 
done  in  a  fraction  of  the  time,  and  the 
process  is  absolutely  noiseless.  No  blow 
is  struck,  plates  are  not  cracked  or 
bruised,  and  a  smooth,  perfect  head  can 
be  swedged  on  any  rivet  in  one  second. 
There  is  a  profit  bearing  side  to  the 
Grant  Riveting  that  will  interest  every 
manufacturer. 

Booklet  on  request. 

The  Grant  Mfg.  &  Machine  Co. 

80  Sillimaa  Ave.,       Bridgeport,  Conn. 


Giant 

Riveting 

Machine 

Motor 
Driven 


AUTOMATIC 
BOAR.D     I^IFT 

FORGING 
HAMMERS 

TRIMMING 

PRESSES 

IIUILT   EV 

Waterbury  Parrel 
Foundry  &  Machine  Co. 

Waterbury,Conn.  .U.S.A. 

Western  Office  : 
1C12  Williamson  Bldg., Cleveland 


The  W.  A.  Wilson  Machine  Co. 

ROCHESTER,  NEW  YORK. 

ENGINEERS   AND  MACHINISTS 

Design  and  build  Automatic  and  Special 
Machinery  of  all  kinds.    Inventions  perfected. 
Builders  of  Variable  Speed  Irdn  Planers. 
Correspondence  solicited. 


Tool   Makers. 

Dies 
and 
Special 
Tools. 


Write  us  your  requirements. 

S.  B.  TRUESDAIE  &  CO.,  Rochester,  N.  Y. 
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LAUNCHING  A   GREAT  LAKES  FREIGHTER. 


RALPH  E.  PI,ANDBHS.» 


Tl  I  !■:  work  of  llu'  eiiKiiu>t>r,  for  llic  iiiosi  p;irl,  has  a  iln'.l 
and  uniiisiiiriiis  asi)ect.  Years  of  exiicriciice  may  have 
luiu  hronght  to  bear  on  the  design  and  nianvit'acture 
or  a  lMi-|iotnul  rail,  Ixit  the  traveler  who  is  whirled  madly  over 
it  in  the  ei.nhleen-hour  train,  knows  little  of  the  care  and  skill 
e.xpended  in  perfectins  this  one  of  the  many  details  which 
have  to  be  perl'eeted,  if  his  journey  is  to  be  reasonably  safe 
and  eomfortable.  The  planning  and  construction  of  the  water 
system  of  a  great  city  requires  engineering  ability  of  the  high- 
est kind,  and  on  the  successful  solution  of  the  problems  in- 
volved,   depend    the    health    and    haiipiness    of    thousands    of 


lainichiiit;  (it  a  l;iviz.v  frcighlcr  during  the  lime  of  the  conven- 
tion of  the  American  Society  of  Mechanical  Knginocrs,  at 
Detroit,  last  .June.  Not  only  was  the  event  spectacular,  as 
intlnuited.  but  the  means  provided  for  sui)porling  the  hull  on 
land  and  launching  ii  into  the  water,  are  of  such  an  interesting 
nature,  mechanically,  that  quite  possibly  a  brief  descriiilion  of 
them  will  bo  appreciated  by  the  reader. 

In  the  first  place,  we  will  have  to  understand  a  little  some- 
thing of  the  way  in  which  the  hull  of  a  vessel  is  erected.  In 
the  shijjyard  in  question,  the  work  is  carried  on  in  a  very  sys- 
tematic fashion.     The  various  plates  and  beams  which  go  to 


Pig.  1.    The  Launching  of  the  10,500-ton  Lake  Steamer,  the  Daniel  B.  Meacham;  an  Event  of  the  Detroit  Meeting  of  the  A.  S.  M.  E. 


human  beings;  but,  aside  from  an  incidental  spectacular  under- 
taking, like  the  Croton  Dam,  or  the  long  intake  tunnels  of  the 
cities  bordering  on  the  Great  Lakes,  there  is  nothing  beyond 
the  occasional  frozen  pi])e  or  too  industrious  meter,  to  draw 
the  attention  of  the  householder  to  any  point  more  distant 
than  the  faucet  from  which  he  obtains  bis  supply. 

When  it  comes  to  the  building  of  a  vessel,  however,  the 
engineer  has  his  turn,  particularly  in  the  act  by  which  the 
completed  hull  is  transferred  from  the  solid  ground  on  which 
it  was  built,  to  the  water  which  is  thenceforth  to  bear  it 
throughout  its  useful  lite.  The  launching  of  a  vessel  is  spec- 
tacular in  the  extreme,  and  has  excited  the  imagination  of 
poets  and  moralists  for  generations;  and  there  is  no  purely 
engineering  event  which  has  such  a  fascination  for  the  com- 
mon, everyday,  unimaginative  citizen  who  is  fortunate  enough 
to  witness  it. 

I'^'om  what  has  just  been  said,  the  reader  may  perceive  (even 
if  the  thought  would  not  occur  to  him  naturally)  that  Mr. 
Pessano,  president  of  the  Great  Lakes  Engineering  Works, 
provided  a  most  satisfactory  spectacle  when  he  arranged  for  the 

•  .Vxauelate  Kdltor  of  Machinekv. 


make  up  the  keelson,  frames,  sides,  etc.,  are  all  cut,  drilled,  and 
formed  in  the  shops,  to  patterns  carefully  prepared  in  the  mold 
loft,  from  drawings  furnished  by  the  designers.  As  these  parts 
are  completed,  they  are  taken  to  the  berth  in  which  the  vessel 
is  to  be  constructed,  where  they  are  assembled  into  place  in 
their  proper  order,  it  being  taken  for  granted  that  no  further 
drilling  or  fitting  will  be  required.  The  keel  plates  and  keelson 
are  laid,  the  frames  erected,  and  the  side  and  bottom  plates 
temporarily  bolted  in  place,  all  with  astonishing  rapidity. 

The  whole  structure  is  supported,  with  the  flat  bottom  five 
or  six  feet  from  the  ground,  on  piles  of  heavy  blocking,  i)laced 
under  the  various  frames,  where  the  great  weight  of  the  hull 
can  be  borne  without  damage  to  it.  These  piles  of  blocking 
will  be  seen  in  Fi.gs.  2,  3  and  I,  where  they  are  shown  resting 
on  the  ground,  being  thus  distinguished  from  those  to  be 
described  later,  resting  on  the  sloping  beams  or  "ways." 

It  will  be  seen  that  each  of  these  piles  is  capped  by  a  block 
set  on  wedges,  by  means  of  which  the  support  given  the  hull 
may  be  increased  or  relieved.  The  necessity  for  this  will  be 
understood  when  It  is  remeiubered  that  each  of  these  many 
supports  lias  to  be  removed  during  the  progress  of  the  work. 


838 


MACHINERY. 


August,  1908. 


to  permit  rivetting  the  holes  in  that  portion  of  the  hull  which 
it  conceals.  As  the  rivetting  proceeds,  and  these  piles  of  block- 
ing are  from  time  to  time  removed,  the  weight  reposing  on 
each  is  transferred  (by  means  of  the  wedges)  to  new  piles, 
placed  in  adjacent  positions  under  completed  areas  of  the  hull. 
It  will  thus  be  seen  that  when  the  dry  land  work  is  finished, 
every  one  of  the  original  supports  has  been  removed,  and  the 
whole  weight  transferred  to  a  new  foundation. 

As  the  hull  approaches  completion,  preparations  are  Inade 
for  the  launching.  It  should  be  understood  that  these  flat- 
bottomed,  cargo-carrying  vessels  are,  in  the  Great  Lakes  dis- 
trict, launched  sideways  into  the  water.  This  can  be  done 
into  a  narrow  slip,  without  obstructing  navigation  in  the 
channel.  No  cradle  is  required  for  supporting  the  sliding  hull, 
as  is  necessary  with  sharper  built,  high-speed  vessels. 

Before  the  time  set  for  launching,  the  sloping  beams  known 
as  the  "ways,"  and  shown  in  all  the  illustrations,  are  solidly 
laid  beneath  the  vessel,  with  their  smooth  upper  surfaces  lined 
up  in  the  same  plane  with  each  other.  New  piles  of  blocking 
(shown  in  Figs.  2,  3  and  4)  are  then  erected  on  the  ways,  with 
top  blocks  supported  by  wooden  wedges  whose  ends  are  barely 
entered,  as  shown  best  at  A  in  Fig.  3.  Before  laying  this  block- 
ing, the  surface  of  the  way  beneath  the  pile  is  greased,  and  a 
dog  is  driven  in  to  prevent  the  blocking  from  slipping,  until 
the  hour  arrives  for  the  launching. 

When  everything  is  ready,  all  the  wedges  A  in  all  the  piles 
are  driven  in,  and  the  whole  ship  is  thus  lifted  onto  the  ways. 
The  stationary  piles,  such  as  B  in  Fig.  3,  are  then  loosened  and 
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Fig.  2.     View  of  Stern  showing  the  Launching  "Ways,  and  the  Three  Triggers 
w?hich  retain  the  Vessel  at  this  End. 

knocked  out  of  the  way.  To  facilitate  this,  it  will  be  noticed 
that  in  pile  B  is  a  double  wedge  block,  held  together  by  a  steel 
plate  with  cross  pins  at  each  end.  If  the  hull  is  not  entirely 
lifted  from  the  blocking,  the  removal  of  the  pin  in  the  plate 
permits  the  upper  wedge  block  to  slide  off  the  lower  one  as 
soon  as  the  vessel  begins  to  move. 

Provision  has  to  be  made  to  keep  the  vessel  from  sliding  off 
into  the  water  after  it  has  been  raised  onto  the  ways  by  the 
driving  of  the  wedges,  and  before  the  moment  for  launching 
arrives. 

To  effect  this,  struts  or  "dog  shores"  C  (as  shown  in  Figs.  2, 
3  and  4)  are  set  against  the  seam  of  the  keel-plate  of  the 
vessel,  with  their  lower  ends  bearing  on  triggers  D,  which.  In 
turn,  are  supported  at  the  inner  ends  against  abutments  F  on 
the  sides  of  the  ways  E.  The  dog  shore  and  the  abutment  are 
so  located  as  to  make  each  trigger  a  lever  of  high  ratio,  and 
the  force  with  which  the  vessel  tends  to  slide  down  the  ways 
is  transferred  (in  diminished  degree)  to  the  wire  ropes  looped 
around  the  outer  end  of  each.  As  may  be  seen  in  Fig.  4,  these 
wire  ropes  are  carried  to  the  upper  side  of  the  berth,  where 
they  are  attached  to  posts  in  the  ground  by  ropes  and  tackle 
blocks,  by  which  the  triggers  and  dog  shores  are  strained  up 
against  the  keel-plate.  It  is  the  chopping  of  these  ropes,  where 
they  are  looped  around  the  posts,  that  finally  releases  the 
vessel. 

In  this  case  there  were  eight  triggers — three  each  at  the  bow 
and  stem,  and  two  amidships.  In  Fig.  4  a  workman  is  shown 
in  pantomime  in  the  act  of  cutting  one  of  the  trigger  ropes. 
If  he  had  done  it  in  reality  at  the  time  the  picture  was  taken, 


it  is  well  within  the  bounds  of  possibility  that  he  might  have 
been  "fired." 

The  order  of  procedure  in  launching  is  something  like  this: 
First,  the  exposed  portion  of  the  upper  side  of  the  ways  is 
greased,  the  area  under  the  blocking  having  been  already 
treated,  as  explained.  Then  a  small  army  of  men  is  set  at 
work  driving  the  wedges   (see  A  in  Fig.  3),  which  raise  the 


Fig.  3.    Details  of  the  Trigger,  and  the  Stationary  and  SUding 
Blocking  under  the  Bow. 

vessel  onto  the  ways.  After  a  few  minutes  of  driving,  a  period 
of  rest  follows,  to  allow  the  blocking  to  settle  as  it  receives  the 
weight.  Then  a  second  period  of  driving,  another  of  rest,  and 
the  final  drive,  which  leaves  most  or  all  of  the  ground  blocking 
free,  the  vessel  being  now  held  from  sliding  only  by  the 
triggers  and  the  dogs  driven  into  the  ways. 

As  the  blocking  and  the  dogs  are  removed  from  each  section, 
the  foreman  of  that  section,  assured  by  careful  inspection  that 
everything  is  free,  removes  from  the  ground  a  white  stake, 
previously  set  outside  of  his  section.  In  addition,  there  are 
three  stakes  at  each  end  of  the  line,  representing  the  three 
piles  of  keel  blocking  at  the  stem  and  the  stern.  As  the  clear- 
ing away  of  each  section  proceeds,  the  superintendent  is  in- 
formed of  the  progress  of  the  work  by  the  successive  removal 
of  the  stakes,  and  the  final  removal  of  the  keel  block  stakes 
at  the  ends.  When  all  is  thus  known  to  be  ready,  the  time 
for  launching  has  arrived,  and  the  workmen  come  out  from 
under. 

Now  the  speeches  are  made,  and  the  girl  with  the  cham- 
pagne bottle  takes  her  place  on  the  stand  at  the  prow.     Then 


Fig.  4.    The  Man  that  wields  the  Axe  that  cuts  the  Rope  that  binds  the 
Trigger  that  holds  the  Ship. 

the  superintendent  gives  the  order,  and  the  two  amidship 
trigger  ropes  are  cut.  The  ship  is  flexible  enough  to  spring 
down  the  ways  several  inches  when  this  is  done,  being  still 
held  at  the  stem  and  stern.  A  fixed  gage  is  generally  set 
in  the  ground  amidships,  just  touching  the  side  of  the  vessel 
before  the  triggers  are  released.  The  deflection  is  measured 
by  the  resulting  gap,  to  get  some  idea  of  the  ridigity  of  the 
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structure.  Finally  the  order  Is  Riven  to  cut  the  stem  and  stern 
trlKKor  ropes,  and  the  vessel  is  thereby  released. 

This  wliolo  meeluuilsni,  It  will  be  seen,  is  of  tlie  simplest. 
In  its  essentials,  it  has  been  changed  little  in  generations, 
though  it  has  been  nioditied  somewhat  for  the  sidewlso  launch- 
ing. The  carefulness  of  the  axmen  In  cutting  the  trigger  ropes 
at  the  moment  of  the  signal,  is  relied  on  to  release  both  ends 
simultaneously. 

The  launchins  at  Detroit  was  witnessed  by  the  members 
and  guests  from  the  declis  of  the  steamer  Briltania,  which  lay 
out  in  the  stream  two  hundred  feet  or  so  from  the  entrance  to 
the  slip.  It  was  a  gala  day  for  the  assembled  employes  and 
their  I'amilies,  as  well  as  for  the  engineers.  The  army  of  worlc- 
men  beneath  the  vessel  had  made  their  first  and  second  drives 
before  we  arrived,  and  were  engaged  in  their  third  as  our  boat 
took  Its  position.  The  Innumerable  hammer  blows,  whose 
aggregate  force  bodily  raised  the  great  mass,  sounded  like  the 
rattle  of  a  battery  of  rapid-flre  guns.  We  were  too  far  away 
to  hear  the  orders,  or  the  speech-making,  but  we  could  see  the 
white  stakes  disappearing,  one  after  the  other,  and  knew  that 
the  sharp  eyes  of  the  superintendent  were  watching  them  also. 
Finally,  after  what  seemed  an  Interminable  wait,  the  stern 
started  slowly  down  the  ways,  with  the  bow  following  a  fraction 
of   a   second   later.      It    slid   thus,   slightly   canted,    gathering 


Fig.  5.     General  View  of  ttie  Vessel  on  tbe  Launching  WRy3. 


speed  as  it  went,  and  finally  shot  off  the  ways  Into  the  water, 
gracefully  clearing  their  dangerous-loolving  lower  ends. 

There  may  have  been  some  in  the  party  who  saw  the  girl  in 
white,  smash  the  beribboned  bottle  on  the  prow  as  the  vessel 
slipped  away.  It  is  impossible  to  see  everything  at  once.  The 
writer's  clearest  recollection  is  that  of  watching  the  great 
broadside  wave  kicked  up  by  the  hull,  pour  over  the  further 
edge  of  the  slip,  and  up  onto  the  land,  mixing  lumber  piles, 
spectators,  and  relics  of  the  blocking  In  one  long,  confused 
windrow.  None  of  the  unfortunates  were  drowned,  but  they 
were  all  badly  "mussed." 

The  movement  of  the  vessel  was  arrested  before  it  struck 
the  other  bank,  partly  by  the  tremendous  resistance  offered 
by  the  hull  against  the  confined  water  of  the  slip,  and  partly 
by  the  numerous  cables  by  which  It  was  connected  with  the 
shore.  The  launching  was  said  to  have  been  one  of  the  most 
successful  on  record. 

The  Daniel  B.  Meacham,  for  thus  the  vessel  was  christened, 
Is  to  add  one  more  to  the  wonderful  navy  of  freighters  which 
ply  the  waters  of  the  Great  Lakes.  It  is  one  of  the  sights  of 
the  world  to  watch,  from  the  meadows  about  this  shipyard, 
the  vessels  of  this  great  navy  as  they  pass  up  and  down  be- 
tween the  grassy  banks  of  the  beautiful  Detroit  River.  Long 
and  low,  with  texas  and  pilot-house  at  the  prow,  and  engines, 
boilers,  and  crews'  quarters  at  the  extreme  stern,  they  are  built 


for  "strictly  business"— but  the  builders  are  proud  of  them.  It 
la  dillli'ult  to  believe  it,  but  the  total  tonnage  passing  through 
the  Detroit  Itivi^r  in  the  eight  or  nine  months  the  channel  Is 
open,  exceeds  the  combined  annual  tonnage  of  the  harbors  of 
New  York,  London,  Liverpool,  and  Hamburg.  One  of  these 
stately  freighters  passes  the  city,  on  an  average,  every  seven 
minutes,  weighted  with  its  cargo  of  ore,  coal,  or  wheat.  Per- 
haps some  time  wo  will  build  a  canal  which  will  release  this 
fleet  from  Its  narrow  bounds,  and  permit  it  to  cany  our  produce 
and  our  flag  to  countries  across  the  sea. 

•  *     • 

A  certain  wealthy  man  living  in  New  Jersey,  not  many 
miles  from  New  York  City,  maintains  a  large  estate.  It  is 
stocked  with  fine  horses  and  cattle,  and  has  a  modern  dairy. 
The  surplus  milk  from  this  dairy  is  sold  to  customers  at  a 
price  slightly  above  that  received  by  neighboring  dairymen 
whose  dairies  are  not  kept  In  as  scrupulously  clean  and 
hygienic  condition.  Certain  captious  critics  found  fault  with 
their  wealthy  neighbor's  enterprise  and  asked  why  this  man 
who  possesses  so  much  of  the  material  things  of  life  should 
so  demean  himself  as  to  "peddle  milk."  They  and  others 
suggested  that  the  eminently  proper  thing  to  do  with  his 
surplus  milk  was  to  give  it  away  to  the  deserving  poor,  to 
charitable  institutions,  hospitals,  etc.  It  seemed  to  them  to 
be  the  only  course  a  wealthy  man  could  follow  without  doing 
an  injustice  to  his  dairymen  neighbors  and  lowering  his  posi- 
tion. This  mistake,  for  mistake  it  certainly  is,  arises  from 
two  causes;  the  first  is  pure  snobbery,  and  the  second  cause, 
with  which  this  note  Is  concerned,  Is  a  mistaken  idea  of  the 
source  of  wealth.  Wherein  Is  this  man  wealthy?  In  his 
possession  of  ways  and  means  that  enable  him  to  com- 
mand the  labor  of  others?  He  has  title  to  land,  houses, 
barns,  stock  in  transportation  lines,  mines  and  other  wealth- 
producing  enterprises.  He,  in  one  way  or  another,  directs 
the  energies  of  many  thousand  persons,  but  he  cannot  waste 
their  energies  without  causing  economic  loss.  If  he  chose 
to  give  away  the  milk  produced  on  his  dairy  farm  It  would 
simply  mean  in  the  last  analysis  that  he  orders  certain 
laborers  or  servants  to  work  for  other  Individuals  for  no 
compensation.  The  fact  that  his  personally  employed  servants 
receive  payment  from  him  does  not  matter.  The  persons 
benefiting  by  his  charity  would  give  no  recompense,  and 
such  practices  would  be  ruinous  if  followed  on  a  large  scale. 
Because  a  man  is  wealthy,  it  does  not  give  him  the  right  to 
waste  the  work  of  others.  The  law  of  supply  and  demand 
hinges  on  the  principle  of  compensation,  and  is  as  immutable 
as  the  law  of  conservation  of  energy. 

•  •     * 

The  daily  press,  and  even  some  technical  journals,  have  pub- 
lished a  statement  to  the  effect  that  a  "wireless"  truck  has 
been  in  operation  In  the  yards  of  the  Union  Pacific's  Omaha 
shops,  this  being  the  latest  development  In  wireless  trans- 
mission of  electrical  power.  It  was  stated  that  this  truck 
was  used  to  haul  a  string  of  smaller  trucks,  loaded  with 
material,  from  one  point  In  the  shops  to  another,  the  source 
of  power  being  a  wireless  station  in  the  center  of  the  shop 
plant.  It  has  been  stated  that  the  Inventors  of  this  wireless 
power  transmission  scheme  are  Dr.  Frederick  H.  Millener 
and  W.  R.  McKeen,  Jr.,  the  latter  superintendent  of  motive 
power  of  the  Union  Pacific  Railroad  Co.  We  have  been 
informed  by  Mr.  McKeen,  however,  that  the  newspaper  articles 
printed  In  regard  to  the  operation  of  the  "wireless"  truck  at 
the  Omaha  shops  have  been  considerably  exaggerated.  The 
facts  In  the  case  are  that  for  experimental  purposes  a  storage 
battery  truck  has  been  equipped  with  necessary  receiving 
wires,  and  wireless  waves  have  been  used  in  connection  with 
a  wireless  telegraph  outfit  for  connecting  and  breaking  the 
circuit  between  the  batteries  and  the  motor  on  the  car, 
thereby  starting  and  stopping  the  latter. 

•  *     • 

Engineers,  at  the  outset  of  their  professional  careers,  are 
taught  to  give  honest  work  tor  their  money,  and  being  absorb- 
ed in  the  study  of  truths  of  nature,  are  forced  to  forego  the 
cunning  whereby  to  possess  themselves  of  money  and  power 
wliioh  they  have  not  earned. — W.  I>.  Marku,  in.  Eiigiiifcrino 
News. 
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THE  DESIGNING  OP  MACHINE  FRAMES. 

E.  A.  FESSENDEN." 

For  men  of  limited  experience,  a  machine  frame  of  tlie 
common  C-type,  such  as  is  used  in  punching  and  shearing 
machines,  in  some  liinds  of  riveters,  and,  in  a  modified  form, 
in  slotters.  drill  presses,  steam  hammers,  and  many  other  tools, 
is  always  more  or  less  difficult  to  design.  The  stresses  are 
rather  complex,  and  the  means  for  securing  the  best  distri- 
bution of  metal  for  bearing  these  stresses  is  not  easy.  Much 
has  been  written  on  the  subject,  and  the  author  of  this  article 
does  not  claim  any  originality  in  the  ideas  involved  in  the 
discussion.  It  is  believed,  however,  that  the  method  of  pre- 
senting the  solution  of  the  problem  has  some  points  that  may 
merit  consideration.  A  common  punching  and  shearing  ma- 
chine frame  will  be  used  for  illustration,  because  the  form 
and   proportions   of   these   frames   are   so   well   known.      The 

method  employed, 
however,  is  perfect- 
ly general  and  may 
be  used  for  many 
other  machine 
frames. 

In  the  discussion 
which  will  follow,  it 
will  be  necessary  to 
use  the  moment  of 
inertia  and  center  of 
gravity  of  an  irregu- 
lar section.  The 
method  of  finding 
these  quantities,  which  is  outlined  below,  is  not  original  with 
the  author,  but  he  has  not  seen  it  previously  published,  and  It  is 
presented  here  in  the  hope  that  its  use  may  become  more  general. 
The  following  graphical  method  for  finding  the  center  of 
gravity  and  moment  of  inertia  of  an  irregular  figure.,  will  be 
found  to  offer  an  advantage  over  the  ordinary  method  by  cal- 
culation, In  the  matter  of  time  saved. 

Let  ABDC.  Fig.  1,  represent  any  irregular  section.  In  the 
figure,  a  section  symmetrical  about  a  vertical  axis  is  shown, 
and  the  construction  carried  out  for  half  of  the  figure.  For  an 
unsymmetrical  section,  both  sides  would  have  to  be  considered, 
as  well  as  a  construction  tor  the  gravity  axis  parallel  to  two 
base  lines.     A  case  of  this  sort  will  rarely  arise  in  practice. 

Lay  off  the  line  gh  at  any  distance  6  from  the  ed.ge  of  the 
section.  The  line  gh  is  perpendicular  to  the  center  line  JK. 
Then  lay  off  another  line  mn.  parallel  to  gh,  at  any  distance  s 
from  cd.  Let  the  distance  op  be  called  x.  From  q  drop  a 
perpendicular  on  gh  cutting  at  r.  Join  K  and  r  and  extend 
the  line  until  it  cuts  mn  at  s,  and  let  sp=:j/.  After  determin- 
ing several  points  s  in  the  same  way,  connect  them  by  a  smooth 
curve,  giving  the  figure  EQJ. 

Then  by  our  construction,  we  have. 


Pig.  1. 
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Graphical  Method  for  Finding  the 
Center  of  Gravity. 


y         2 

X         h 
The  area  of  KQJ  is 


xz 

y=— 

h 


G 


f- 


=     I   ydz  =  —   I    xzdz 


But    I     xzdz   is    the   "static   moment"   of   the   original   figure 

KDBJ.  and  therefore  SG  is  the  static  moment  of  KDB.J  about 
cd.    If  A    is  the  area  of  KDBJ 

bO        static  moment  of  KDBJ 


A  area  of  KDBJ 

=  distance  from  cd  to  center  of  gravity  =  e. 
If  the  areas  A  and  G  and  the  distance  6  are  measured,  the 
distance  to  the  center  of  gravity  is  readily  found  from  this 
last  equation.  A  planimeter  offers  the  best  means  of  measur- 
ing the  areas,  but  if  this  is  not  possible,  sufficient  accuracy 
may  be  attained  by  dividing  the  areas  to  be  measured  into 
i-ectangles  and  triangles,  computing  their  separate  areas  and 
taking  the  sum  of  the  areas  of  all  the  subdivisions  as  the  area 
of  the  original  figure. 


There  is  a  similar  construction  for  finding  the  moment  of 
inertia,  that  should  be  carried  out  on  the  same  figure  as  was 
used  for  finding  the  center  of  gravity.  The  two  constructions 
are  separated  here  in  order  to  avoid  confusion  in  explaining 
them. 

In  Fig.  2  the  lines  gh  and  mn  are  laid  off  as  before  so  that 
pg  is  X,  and  pw  is  y.  Then  we  is  drawn  from  tc  perpendicular 
to  gh;  join  K  and  e  and  extend  Ke  to  f,  making  pf=zy,.  Sev- 
eral points  f  will  give  the  figure  KSJ.  and  we  have,  as  before 
y        z  iz 


and  also. 


J/i 


y        h 
Then  the  area  of  K8J  is 


yz     xz- 
6        6= 


J  =   \   y.dz  =  —   I   .vz^dz 
J  6-'  J 


liut  the  moment  of  inertia 


from  which 


/ 


xz-dz 


J  —  —  1;  and   I  =  l)-J. 

In  this  equation  we  know  h,  and  can  measure  J  as  before. 
This  construction  gives  the  moment  of  inerita  about  the 
line  cd.  whereas  it  is  generally  required  about  the  gravity  axis. 
It  might  have  been  so  found  if  the  base  line  had  been  the 
gravity  axis  instead  of  the  line  cd.  However,  the  mathemat- 
ical computation  for  the  transformation  of  axes  is  easily  made. 
The  following  formula  should  be  used: 

/„  =  /„j  -  e^A, 
wliere  /„  =  moment  of  inertia  about  gravity  axis, 
Ic,\  =  moment  of  inertia  about  cf7, 
e  ^=  distance  from  cd  to  center  of  gravity, 
*4  —  area  of  KDB.J. 
It  is  to  be  clearly  understood  that  the  values  of  e  and  /  found 
above  refer  only  to  the  figure  actually  drawn  on  the  drawing 
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Fig.  2.    Graphical  Method  for  Finding  the  Moment  of  Inertia. 

board  and  not  to  the  full-sized  section.     For  the  actual  values 
we  have 

.^aclual   —  .'^  Jilrawing 
^actual  — —  ."Cdrawinp 

where  X  is  the  scale  of  the  drawing. 

Fig.  8  shows  the  construction  ajiplied  to  a  punch  frame  sec- 
tion. 

The  Stresses  Involved  in  a  Punch  Frame. 

Let  Fig.  3  represent  the  side  view  of  a  punch  frame.  It 
will  be  sufficient  to  investigate  the  stresses  at  four  different 
sections,  testing  at  other  points  later  if  it  appears  necessary. 
The  preliminary  calculations  will  be  made  on  sections  indicated 
at  AB,  CD,  BF,  and  GH  or  JK. 

For  determining  the  stresses  on  the  section  AB,  consider 
the  upper  portion  of  the  punch  a  "free  body"  as  shown  in  Fig. 
4.  It  is  subjected  to  an  external  force  P,  acting  upwards, 
arising  from  the  resistance  of  the  material  being  punched.  In 
the  actual  punch  this  force  tends  to  separate  the  jaws.  To 
balance  P  there  is  an  internal  stress  acting  over  the  section 
AB.  The  following  discussion  will  show  that  this  internal 
stress  is  a  compound  stress. 

Conditions  of  equilibrium  require  that  the  algebraic  sum  of 
all  forces,  external  and  internal,  acting  on  a  body,  must  be 
zero;   and  also  that  the  sum  of  all  couples,  or  forces  tending 
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to  |)ro(luce  rotation,  must  be  zpro.  It  is  llu-ii  ovidnii  lliat  (o 
l>aliiii(o  /'  tliere  must  lie  downward  forces  equal  lo  /'.  Such 
downward  forces  exist  In  wliat  nuiy  l)e  considered  as  a  uni- 
form lensile  stress  of  /,  pounds  per  square  Inch  over  the  sec- 
tion AH.  'I'lie  resultant  of  all  tliese  small  downward  forces 
niaklUK  up  the  uniform  tensile  stress,  can  be  considered  as  a 
single  force  P,.  equal  to  P.  acting  at  the  center  of  gravlt.v  of 
the  section  AB.  The  alRebraie  sum  of  all  the  forces  on  the 
free  body  is  now  zero,  but  P  and  P,  together  form  a  couple  of 
value  Pl,=^PJ,.  tendiuK  to  rotate  the  portion  of  the  punch 
under  consideration  in  a  clocliwise  direction,  so  that  an  ecpial 
and  opposite  internal  couiile  is  necessai-y   to  balance  it.     This 


■u.x.r. 


Fig.  3.    Side  View  of  Punch  Frame. 

internal  couple  acts  over  the  entire  surface  of  the  section  AB. 
and  may  be  considered  as  being  made  u))  of  an  infinite  num- 
ber of  small  couples,  each  consistin,?  of  a  tensile  stress  on  the 
throat  side  of  the  frame  section  and  an  equal  compressive 
stress  on  the  outer  part  of  the  section.  (See  Pig.  4.)  Then 
the  total  internal  stress  may  be  found  by  combining  these 
elementary  stresses  as  shown. 

The  following  formulas  are  used  to  calculate  the  values  of 
these  internal  stresses.  Their  derivation  is  comparatively  sim- 
ple, and  may  be  found  in  any  ti'eatise  on  the  mechanics  of 
materials. 

P  =  ndts.  (1) 

where  d  =^  greatest  diameter  of  hole  to  be  punched  on  the  ma- 
chine considered, 
f  =  thickness  of  plate  punched, 
s^  shearing  strength  of  inaterial  imnched. 

P,       P 

«,  =  —  =  —,  (2) 

A,       A, 

where  f,  ^  uniformly    distributed    tensile    stress    over    section 
AB,  in  pounds  pei-  square  inch, 
yl,^area  of  section  AB.  in  squaie  inches. 
P,l^      M,e, 

f,  = = (3) 

iv,         A 

where   /■,=:  tensile   stress   at    point   A,   due   to   couple   P,l,.   in 
pounds  per  square  inch, 
i,  =  arm  of  couple  in  inches  :=: K" -f  e,  (Pig.  4), 
e,  =  distance  from  center  of  gravity  of  section  to  edge 
next  to  punch  throat,  in  inches, 

/■    ~ 
JV,  =:  section  modulus,  for  tension,  of  section  AB^ — , 

e, 
il/,=:  bending  moment  in  inch  pounds, 

/,  =  moment  of  inertia  of  .4/}  about  gi'avity  axis. 

P,l,       M,z, 

c,  = = (4) 

X,  /, 

where  c,  =  compressive  stress,   in   pounds   pei-   square   inch,   at 
point  /(.  due  to  couple  P,l,. 

/, 
Z,  =  section  modulus  of  section  All.  for  coin|)rcssion,  =  — 

where  z,  Is  the  distance  from  the  center  of  gravity  to  the  outer 
edge  of  the  section. 


'I'lic   following  equations  may   be   written   for  the   iiKiximiim 
stresses  on  the  section  AB. 
Ma.\imum  unit   tension 

=  r,  =  <,  -H  /,  =  ^^"-  +  -'-  =  ^^ihll  +  fl'. 

/,  A,  /,  A, 

MaxiiMiini  null   cnMipi-cssion 

/,     .1, "  I,      .t,     "'^ 

In  equations  (."))  and  (G)  everything  is  known  from  tb<'  con- 
ditions that  would  be  given  in  the  problem,  as  it  is  leceived 

c,    z, 
by  the  designer,  excejjt   the  quantities  — ,  —  and  A,      It    will 

be  seen  that  these  ai-e  all  factors  depending  on  the  size  and 
shape  of  the  section  AB  under  consideration,  and  these  are  for 
the  designer  to  determine. 

Method  of  Designing  Frame. 
After  clearly  understanding  the  stresses  involved  in  the  de- 
sign,  the  next  step  will   be  to  proportion   the  frame  to  with- 
stand these  stresses.     This  may  be  accomplished  in  the  follow- 
ing manner: 

1.  Assume  the  shajie  of  the  section  at  AB.  Fig.  3.  In  mak- 
ing this  assumption  the  designer  will  have  to  be  guided  by 
experience,  either  his  own  or  that  of  others  as  shown  in  ma- 
chines already  built,  catalogues,  textbooks,  drawings,  photo- 
graphs, or  any  other  means  of  gaining  information  that 
is  available.  The  section  shown  in  Pig.  8  will  give  a  fairly 
good  idea  of  the  commonest  form  used  for  punches.  In 
making  the  first  drawing  it  is  not  necessary  to  make  any 
assumption  as  to  the  size  of  the  finished  section;  the  shape  ii 
all  that  is  necessary. 

2.  Lay  cut  this  section  on  a  drawing  board.  Use  any  scale, 
and  make  the  drawing  rather  large,  say  eight  inches  as  the 
longest  dimension.  The  size  is  of  no  particular  imjioitance, 
only  be  cai-eful  to  get  the  figure  drawn  of  the  same  proportions 
as  desired  in  the  final  section. 

3.  Pind  the  gi-avity  axis  and  the  moment  of  inertia  of  the 
figure  drawn,  by  the  graphical  method  explained  above. 

4.  It  is  evident  that  the  figure  diawn  will  not  be  the  cor- 
rect fuJT  sized  section  of  the  punch,  but  it  will  be  a  drawing 
of  that  section  to  some  scale.    Let  that  unknown  scale  be  such 


J/at7ii(ifri/,.V.  r. 


Fig.  4.     Grapliical  niustration  of  Stresses  In  Punch  Frame. 

that  one  Inch  on  the  drawing  repi-esents  X  inches  on  the  actual 
section.  If,  then,  quantities  relating  to  the  figure  on  the  draw- 
ing boai'd  are  repi-esented  by  letters  with  the  sul)script  d.  and 
quantities  relating  to  the  actual  section,  by  letters  without 
additional  subscripts,  the  following  equations  will  hold  true: 

e,  =X(e,).,  (7) 

z,=X(z,),,  (8) 

^,=A'»(.4,)„  (9) 

7,  =A'^(/,Vi  (10) 

Wo  can  measure  {(\),\,  (2,)d,  (.4,),i,  and  {f,),\  directly  froui 
the  drawing,  and  insert  the  values  for  e„  z,.  A,  and  /,  In  C(iua- 
tions  (.'))  and  (6),     We  then  have 


1\ 


iV.X(e,),, 
A'H/,).i 


-I-- 


A'"  (-4,)., 
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Pi[J^+  X(e,)i]X(eJi 


P^ 


Ci 


X^A,), 


(11) 


Pi 


A  [-6:  +  x{eMX{z,)^  p. 

X^A,)i 


(12) 


Equation  (11)  can  now  be  used  to  solve  for  X,  if  the  allow- 
able value  for  T^  is  known.  A  machine  of  the  punch  or  shear 
type  is  subject  to  severe  shock  at  the  moment  the  tool  strikes 
the  metal.  For  this  reason  a  very  low  allowable  safe  stress 
should  be  taken.  It  is  suggested  that  the  maximum  allowable 
tensile  or  shearing  stress  be  not  greater  than  2,000  to  2,200 
pounds  per  square  inch   for   cast   iron.     Equation    (11)    is  a 


V. 


-It 


Miidii}itri/,y.r, 


V_ 


t 


^p. 


Tig.  5.  Fig.  6. 

Graphical  nlustration  of  Stresses  in  Puncb  Frame. 

4th  power  equation,  and  the  quickest  and  easiest  way  to  solve 
it  is  by  trial.  After  finding  the  value  of  X  from  equation  (11), 
it  can  be  substituted  in  equation  (12)  to  find  the  value  of  C,. 
This  should  not  exceed  8,000  to  10,000  pounds  per  square  inch. 
It  will  usually  be  found  much  less  than  this,  because  mechan- 
ical difficulties  are  encountered  in  the  manufacture  of  the 
punch  if  the  outer  part  of  the  section  is  made  thin  enough  to 
raise  the  compressive  stress  to  the  highest  allowable  value. 
These  difficulties  are  mainly  in  the  shape  of  extremely  high 
cooling  strains  in  the  casting,  so  that  the  risk  is  too  great  to 
compensate  for  the  comparatively  small  saving  in  iron.  Take 
the  value  of  X  found,  and  apply  it  to  the  original  drawing  to 
find  the  actual  size  of  section.  All  linear  dimensions  of  the 
drawing  will  be  multiplied  by  X  to  get  the  actual  size.  This 
will  fully  determine  section  AB. 

Having  section  AB,  there  are  two  methods  of  determining 
other  sections.  They  may  be  found  in  a  manner  exactly  sim- 
ilar to  that  used  for  section  AB,  by  assuming  a  shape  of  sec- 
tion and  solving  for  the  size,  or  the  size  and  shape  may  both 
be  assumed  and  then  tested  for  safety.  The  latter  method 
will  undoubtedly  give  the  most  satisfactory  results,  because  it 
would  probably  require  a  great  many  trials  by  the  first  method 
for  the  reason  that  while  each  section  would  be  strong  enough 
to  bear  the  stresses  upon  it,  there  would  be  considerable  diffi- 
culty in  combining  these  Independently  found  sections  into  a 
pleasing  and  harmonious  whole. 

After  finding  section  AB,  use  it  as  a  basis,  together  with  all 
the  other  known  data  about  the  punch,  from  which  to  assume 
an  outline  of  the  side  view.  In  this  part  of  the  work,  as  in 
the  first  assumption  of  the  shape  of  section  AB,  reference 
must  be  made  to  the  results  of  past  experience,  and  here  again 
books,  drawings,  and  illustrations  will  be  found  helpful.  Fig. 
3  is  a  side  view  of  the  frame  of  a  punch  made  by  one  of  the 
largest  manufacturers  of  machine  tools  in  the  United  States; 
if  nothing  better  is  at  hand.  It  may  be  used  as  a  guide.  The 
thickness  of  the  outer  part  of  the  frame  is  kept  the  same  as 
was  found  for  the  section  AB,  and  the  frame  is  a  trifle  nar- 
rower from  side  to  side  at  the  tool  end  than  at  the  back  end. 

Now,  consider  a  section  along  some  plane  EF,  parallel  to  the 
line  of  action  of  the  tool.  The  "free  body"  is  shown  in  Fig. 
5.  The  forces  acting  on  the  free  body  are  found  in  a  manner 
very  similar  to  that  used  in  discussing  the  stresses  in  the  sec- 
tion AB.  Let  all  quantities  relating  to  this  section  be  denoted 
by  the  subscript  3,  and  have  the  same  meaning  as  the  same 
letters  had  when  used  with  subscript  1  in  the  discussion  of 


section   AB.     The  following  equations  may   then  be  used   to 
determine  the  stresses  on  the  section. 

P  =  the  punching  pressure. 

Pj  =  a  force  equal  and  opposite  to  P,  causing  shearing  stress 
along  EF. 

P  and  P3  with  arm  h  form  a  couple.  This  tends  to  produce 
bending  in  the  frame  and  must  be  resisted  by  an  internal 
moment  of  equal  magnitude,  M^. 

M,  =  P,l,  =  Ph.  (13) 

As  before,  we  have  the  tensile  stress  in  section  EF  at  E  due 

to  the  couple  as 

M,e, 

f,  = (14)     . 

I, 
and  the  compressive  stress  in  the  section  at  F,  due  to  the 
couple  as 

c,  = .  (15) 

/. 

The  shearing  stress  is  distributed  uniformly  over  the  en- 
tire section  and  its  value  is 

P.       P 
«.  =  —  =  —.  (16) 

A.      A, 

The  maximum  tension,  compression,  and  shearing  effects 
are  found  by  combining  f^.  c^,  and  S3,  according  to  the  rules 
found  in  various  works  on  the  mechanics  of  materials.  "Kent's 
Mechanical  Engineer's  Pocketbook"  (7th  edition,  p.  283)  gives 
the  following  rules,  taken  from  Prof.  Merriman's  "Strength  of 
Materials." 


C,  =  Jc,  +  s/s^'  +  Jc,« 
±  \/s? 


(17) 
(18) 
(19) 


Ss  =  ±  \/s3*  +  i/s^  or  ±  s/ss'  +  iC3= 
Since  the  value  of  S3  is  uniform  over  the  entire  section, 
while  the  stresses  due  to  the  couple  are  variable,  it  is  evi- 
dent that  the  maximum  shearing  effect  will  occur  at  that  part 
of  the  section  where  the  stresses  due  to  the  couple  are  a 
maximum,  i.  e.,  probably  at  F. 

The  section  must  be  designed  strong  enough  to  resist  both 
tension  and  shear.  In  general,  it  is  not  possible  to  make  it 
equally  strong  to  resist  both,  when  such  a  material  as  cast 
iron  is  used.  At  a  section  near  the  end,  the  shearing  stress 
may  be  the  one  to  fix  proportions,  but  when  taken  near  the 
back  of  the  throat,  the  tensile  stresses  are  more  liable  to 
require  consideration. 


Fig.  7.    Graphical  mustratlon  of  Stresses  In  Punch  Frame. 

Equations  (17),  (18),  and  (19)  should  be  solved  for  T„ 
C3,  and  S3,  and  the  results  should  show  values  within  the 
maxima  stated  above.  If  the  section  is  well  designed,  the 
values  of  T,  and  8,  will  not  be  very  different  from  those  men- 
tioned, and  as  before,  the  section  will  probably  be  excessively 
strong  in  compression. 

A  section  taken  at  GH  or  JE  would  be  investigated  in  a 
manner  exactly  similar  to  that  used  for  the  section  EF.  (See 
Fig.  6.)  It  may  be  expected  that  the  section  at  GH  will  ap- 
pear much  stronger  than  necessary,  but  this  is  because  it  is 
necessary  to  provide  a  space  for  the  main  shaft  to  pass 
through,  as  well  as  for  the  sake  of  appearance.  The  head 
will  need  to  be  large  to  accommodate  the  moving  parts  within 
it,  and  the  part  of  the  frame  immediately  behind  the  head 
must  not  appear  too  small  to  support  the  head. 
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It  Is  next  nooossary  to  consider  a  section  taken  at  an  angle, 
for  example  along  the  line  CD.  The  free  body  Is  shown  In 
Fig.  7.  The  forces  will  bo  denoted  by  the  same  letters  us 
heretofore,  but  with  the  subscript  2. 

P  =the  punching  pressure, 

7',  =  a  force  equal  and  opposite  to  P:  P.  Is  resolved  into  two 
components,  L.  and  V,, 

LjrrPj  cos  a  (produces  uniform  ti^iislon), 

y^:=Pj  sin  a  (produces  shearing  stress). 


2a,  =  3.84SQ.1N, 
2G,  =  3.02  "  " 
2J,=  4.72  "  " 
''■=1.98  IN. 


I  Machinery, y.  Y. 

Fig.  8.    Section  of  Punch  Frame  sho^ving  Method  of  Determining  the 
Center  of  Gravity  and  the  Moment  of  Inel*tia. 

P  and  P,  together  form  a  couple  which  has  a  value  PJ,=:Pl., 
which  must  be  resisted  by  an  internal  moment,  M^. 

M,  =  P,l,  =  PL,  (20) 

As  before, 

f,  = •  (21)  c,  = (22) 

h  I, 

t,=: (23)  s.,  = (24) 

A.  A, 


The  maximum  stresses  per  square  inch  will  then  be 


T,  = 


C\ 


f2+h  I  //.  +  tA' 


(25) 
(36) 


Take  the  greater  of  the  two  expressions  in  equation  (27) 
for  the  subsequent  work.  This  section  will  have  dimensions 
between  those  of  AB  and  EF. 

Example  of  Calculation. 

In  order  to  illustrate  the  method  of  procedure  outlined 
above,  the  following  example  is  given.  The  machine  in  ques- 
tion is  designed  to  punch  a  1%-inch  hole  in  a  1-inch  plate. 
The  throat  depth  is  60  inches. 

The  punching  force  necessary  may  be  found  from  equa- 
tion  (1). 

P  =i  IT  dts  =  TT  X  1.25  XIX  50,000  =  196,350  pounds. 

The  punch  frame  is  to  be  of  the  same  general  form  as  that 
shown  In  Fig.  3,  except  that  the  section  at  JK  is  to  be  of 
the  same  size  as  that  at  OH.  By  reference  to  various  draw- 
ings and  photographs  the  shape  of  the  section  at  AB  is  as- 
sumed to  be  that  shown  in  Fig.  8.  This  is  drawn,  in  this 
case,  on  a  drawing  board,  making  the  longest  dimension  5.01 
inches  (for  general  practice  it  would  be  well  to  make  the 
drawing  larger  than  this,  say  8  Inches  high),  and  the  figures 
denoted  by  G,  and  J^  constructed  for  finding  the  gravity  axis 
and  the  moment  of  inertia.  In  this  case  only  half  of  the  con- 
struction is  carried  out,  because  the  section  is  symmetrical 
about  the  vertical  center  line,  and  it  will  be  understood  that 
the  areas  measured  have  to  be  doubled  before  they  are  used 
In  the  computations,  i.  e.,  the  values  of  the  areas  A„  O^  and 


</,  used  In  the  following  calculations  are  not  tlie  areas  actually 
measured  from  the  drawing  as  shown  In  Fig.  8,  but  twice 
these  values,  to  account  for  the  construction  for  the  right 
hand  side  of  the  section  which  Is  not  carried  out  on  the  draw- 
ing board.  With  a  value  of  b,  as  1.98  Inch,  the  areas  of  A„ 
O,,  and  i/,  when  measured  with  a  planlmeter  are  as  follows: 

A,  =:3.84  square  Inches, 

Oi^3.02  square  Inches, 

</i  =  4.72  square  Inches. 
Then   the   values  of  the  moment  of  inertia  and   the  distance 
from   the   bottom   of  the   figure   to   the   gravity   axis  may   be 
found  through  the  use  of  equations  given  in  the  first  part  of 
tills  article,  as  follows: 


(ei)d  = 

^1 
(3,)d  =  5.0t 


bO,        1.98  X  3.03 


=  1.56 


3.84 
(e,)<i  =  5.01  -  1.56  =  3.45 
(/,)'d  =  b'J^  =  (1.98)»  X  4.73  =  18.5 
(/,)„  =  (7,)'a  -  (e,)^,4l  =  18.5  -  (1.50)»  X  3.84  =  9.3 
These  values  apply  only  to  the  figure  which  was  drawn  on 
the  drawing  board  and  not  to  the  actual  section.     It  Is  next 
necessary  to  find  the  size  of  the  actual  section.     This  is  ac- 
complished by  assuming  T^  as  2,000  pounds  per  square  Inch 
and  solving  for  X  in  equation   (11). 

_  P,  [A--i-.Y(e.)d]X(e,)d  P, 

196,850  [60  -I-  1.56X]  1.56X  196,350 

3000  = H 

A'*  X  9.3  A'=  X  3.84 

from  which  the  value  J  =  11.45  is  found  by  trial. 

Therefore,  to  get  the  actual  size  of  the  section  at  AB,  each 
dimension  of  the  drawing  is  multiplied  by  11.45.     This  gives 
the  depth  of  the  section  as  57.36  inches,  and  also 
e,  =  1.56  X  11.45  =  17.86  inches, 
2,  =  3.45  X  11.45  =  39.5     inches, 
and  all  other  dimensions  in  the  same  proportions. 

The  value  of  C,  is  next  calculated  by  equation  (12)  and 
found  to  be  3,420  pounds  per  square  inch.  It  would  seem  that 
this  is  very  low  for  a  compressive  stress,  but  the  thickness 
of  the  outer  part  of  the  frame  is  only  about  1%  inch,  and  it 
does  not  seem  best  to  make  it  thinner. 

After  having  determined  the  size  and  shape  of  the  section 
AB,  the  outline  of  the  punch  is  sketched  in,  the  general  shape 
being  about  as  shown  in  Fig.  3,  and  care  Is  taken  to  secure 
a    form   of    pleasing    appearance   and    conforming    to    general 


2A2=3.18SQ.IN. 
2G2=2.24    ' 
2J2=3.63    .. 
''2=1.85  IN, 


Section  In  the  Plane  C- 


'uHat'hiticry.S.  V. 
-D,  Fig.  3. 


Fig.   Q. 

practice.  Then  drawings  are  made  of  sections  at  CD,  EF, 
GH,  and  JK,  as  shown  in  Figs.  9,  10,  and  11,  using  a  scale 
Z  =  12.  The  constructions  for  finding  e  and  z  are  completed 
as  shown,  and  the  results  of  the  calculations  for  the  sections 
are  tabulated  below: 


Section. 

.1 

G 

/ 

* 

e 

z 

/' 

I 

CD 

EF 

mi  I 

JK  \ 

3.18 
3.74 

3.36 

3.24 
1.83 

1.74 

3.63 
3.58 

3.47 

1.85 
1.56 

1.37 

1.304 
1.04 

0.978 

3.976 
3.51 

3.03 

13.44 
6.47 

8.98 

7.03 
3.61 

1.83 
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The  next  step  in  the  design  is  to  investigate  the  stresses  in 
the  sections  at  CD.  EF.  GH.  and  JK.  Tlie  calculations  are 
shown  below.     All  calculations  are  conveniently  made  with  a 

slide  rule. 

Section  C— D. 

This    section    is    taken    at    an    angle    a  ^4.5°.      Then,    from 
equations  developed  in  the  discussion  of  the  section  CD  in  the 
earlier  part  of  the  article,  we  have: 
P„  -  P  =  196,350  pounds. 

io  =  -Pa  cos  a  =  196,350  X  0.707  -  138,700  pounds. 
v.,  =  P3  sin  o  =  196,350  x  0  707  =  138,700  pounds. 
I.,  =  (by  measurement  from  drawing)  69.25  inches. 
M.,  =  PJ^  =  196,350  X  69.25  =  13,600.000  inch-pounds. 


2A3=2.74SQ.IN. 
2G3=1.83    " 
2J3=2.58    » 
fca=1.56  IN. 


JfjCo 

Pig.  10.    Section  in  the  Plane  E 

13,600,000  X  13  X  1.304 

12^  X  7.03 
13,600,000  X  VI  X  2.976 


-F.  Fie-  3. 

1400  pounds. 


12^  X  7.03 


=  3326  pounds. 


s„  = = 

-I2 
1460 


138,700 

12=  X  3  18 
138,700 

13*  X  3.18 
1-303 


303  pounds. 


303  pounds. 


+ 


I  /1460  +  303\2 

^3033  .  |_-_) 


1811  pounds. 


C. 


So      = 


3326  -  303  I  /3326  -  303\ " 

+       3032  +  I I   =  3056  pounds. 

I  /3326  -  303V 

^303=  .  (_--) 


=  1544  pounds. 


/3326  -  303^ 

It  will  be  noted  that  the  tensile  stress  is  somewhat  smaller 
than  the  maximum  value  of  2,000  pounds  per  square  inch 
which  was  to  be  allowed.  However,  the  strength  of  the  cast- 
ing is  likely  to  be  least  at  this  point  for  two  reasons;  first, 
because  the  section  is  taken  at  the  center  of  a  rather  sharp 
bend  for  so  massive  a  casting,  and  second,  because  of  the 
necessity  of  introducing  a  bearing  on  the  upper  side  near  this 
section,  thus  requiring  the  fi-ame  to  support  the  reaction  from 
the  bearing.  For  these  reasons  a  lower  value  for  the  tension 
is  not  out  of  place. 

Section  E— F. 

If  the  tabulated  values  of  the  properties  of  the  section  EF 
are   substituted   in   the   equations   developed    for   that   section, 
the  following  values  of  the  stresses  result: 
P3  =  P  =  196,350  pounds. 
^3  =  .54  inches  (measured  from  drawing). 
M,  =  P3/8  =  196,350  X  54  =  10,600,000  inch-pounds. 

J/jCs        10,600,000  X  12  X  1.04 

f    — = =  1815  pounds. 

12*  X  S.!")! 

10,600,000  X  12  X  2.51 


=  4380  pounds. 


T,  = 


1944  pounds. 


4380           I                /4380\s 
C3  = +  J4982  +  I 1   =  4488  pounds 


498=  -(- 


/4380\  = 


2248  pounds. 


These  results  are  all  faii'ly  near  the  requirements,  and  the 
section  may  be  said  to  be  satisfactory.  The  value  of  Sj  is  a 
trifle  higher  than  was  originally  specified;  this  could  be  re- 
duced by  increasing  the  area  of  the  section  slightly.  The 
excess  is,  however,  hardly  enough  to  wan-ant  this. 

Sections  G— H  and  J— K. 
Sections  fiH  and  JK  are  practically  alike  in  the  punch 
under  discussion,  although  they  are  not  so  drawn  in  Fig.  3. 
The  section  as  shown  in  Fig.  3  at  GB  is  nearer  the  size  to 
be  investigated  than  that  at  JK.  The  stresses  will  result  as 
follows: 

P4  =  P  =  196,350  pounds. 
^4  =  14  5  inches  (measured  from  drawing). 
Mi  =  Pih  =  196,350  X  14.5  =  2,850,000  inch-pounds. 

M,e,       2,850,000  X  12  X  0.978 

t\  = = =  885  pounds. 

h  12*  X  1.83 


2,850,000  X  13  X  2.02 
12,  X  1.83 


I, 

P,  196,350 

s,  =  —  = =  603  pounds. 

At        13"  X  3.36 


1830  pounds. 


T,  = 


885 
2 


+  ^|603 


1830 

C,  = -i- 

3 


(885  V* 
^= 

^603=.(-_|=2. 


1189  pounds. 


Oil  pounds. 


S. 


(1830\  = 


6O;: 


1096  pounds. 


It  is  to  be  noted  that  in  the  case  of  these  sections  all  the 
stiesses  are  decidedly  small.  This  is  caused  by  the  large  sec- 
tion required  at  GH  to  provide  room  for  the  passage  of  the 
main  shaft  and  also  because  a  smaller  section  at  this  point 
would  present  a  weak  appearance  as  a  support  for  the  massive 
head.  In  the  case  of  the  section  at  JK.  however,  these  rea- 
sons do  not  hold,  and  the  frame  in  question  would  have  been 
better  jn-oportioned   had  the  section  at  JK  been  smaller,  thus 


Ma^hiiu-ry.S.Y. 
Fig.  11.    Section  in  tile  Plane  G— H  and  J— K.  Fig.  3. 

making  the  stresses  more  nearly  equal  over  the  entire  frame. 
The  punch  frame  illustrated  in  Fig.  3  is  better  proportioned 
in  this  respect. 

The  system  of  design  here  presented  may  be  applied  to 
t rallies  of  many  other  forms  of  machines  besides  punching 
and  shearing  machines.     It  offers  the  following  advantages: 

1.  It  is  mathematically  correct  in  principle. 

2.  The  sources  of  error  are  comparatively  small  and  are 
of  a  kind  easily  detected. 

3.  The  graphical  constructions  involved  are  not  laborious, 
and  are  sufficiently  exact  for  any  ordinary  work.  The  degree 
of  accuracy  can  be  increased  at  will  by  employing  larger 
scales. 

4.  Considerable  latitude  is  allowed  for  the  judgment  of  the 
designer. 
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GEAR-CUTTING  MACHINERY-8. 

RAI.FH   13     Fl.ANDE.iS  • 

This  Installment  or  this  series  of  articles  continues  the 
•discussion  of  machines  for  cutting  the  teeth  of  bevel  gears, 
the  particular  type  under  discussion  being  that  operating  on 
the  templet  principle. 

Fig.  155  shows  a  machine  of  this  type,  built  by  the  firm 
(Socl6t6    Suisse    pour    la    Construction     de    UTachlnes-Outils 
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Pig.  155.    Oerlikon  Bevel  Gear  Cutter  operating  on  the  Templet  Principle,  and  using 
Two  Tools  Simultaneously. 

Oerlikon,  Oerlilion  prfes  Zurich,  Switzerland)  which  designed 
the  one  last  described.  The  writer  has  little  definite  informa- 
tion in  regard  to  this  machine.  The  head  carrying  the  slides 
Is  fed  inward  about  a  vertical  axis,  as  in  the  Gleason  machine. 
The  swiveling  movement  of  the  tool  slide  about  the  horizontal 
axis  is  also  similar  to  the  Gleason  machine,  but  the  two  are 
differentiated  in  their  action  by  the  provision  of  a  second 
slide  and  tool-holder,  both  pivoting  about  the  same  horizontal 
axis.  The  movement  which  the  templet  imparts  to  the  upper 
slide  is  duplicated  on  the  lower  one,  though   in   the  reverse 

direction,  so  that  the  out- 
lines formed  on  each  side 
of  the  tooth  are  symmet- 
rical. Besides  the  use  of 
the  two  tool  slides,  this 
machine  also  differs  from 
the  Gleason  in  having  the 
head  carrying  the  work 
spindle  and  the  automatic 
indexing  mechanism,  swivel 
for  adjusting  to  the  angle 
of  the  work,  about  the 
same  vertical  axis  around 
which  the  feeding  move- 
ment of  the  cutter  slide 
head  takes  place.  This 
tool  was  designed  by  its 
builders  to  provide  a  maxi- 


In  reality,  of  course,  the  outlines  of  l)0th  these  nipniljcrs  are 
rounded,  a  roll  being  generally  employed  for  making  the  con- 
tact with  the  templet,  and  a  round-nose  tool  being  used  for 
cioing  the  cutting.  Theoretical  accuracy  could  be  obtained 
under  these  conditions  if  tlie  shape  of  the  templet  were  made 
to  allow  for  the  diameter  of  the  roller  which  follows  it  (as 
is  the  case  in  making  templets  for  the  Gleason  machine,  at 
least)  and  If  the  shape  of  the  point  of  the  tool  is  also  con- 
sidered. The  latter,  however,  should  grow  continuously 
smaller  as  it  approaches  the  small  end  of  the 
tooth,  in  the  same  scale  •\^ith  the  decrease  in 
size  of  the  tooth  itself,  and  similarly,  it 
shoii'ld  grow  larger  as  it  approaches  the  large 
end.  As  it,  of  course,  remains  the  same  size 
all  the  time,  a  slight  error  Is  introduced — so 
slight,  however,  as  not  to  introduce  anything 
except  a  negligible  inaccuracy. 

In    the    Rice    machine    the    copying    of   the 
former    is    done    with     theoretical     precision. 
Both   the  guiding  and   the  cutting  edges   are 
plane   surfaces,   and   being   such,   obviate   the 
necessity    for   a    change    of    scale    in    cutting 
outlines    at    different    points    of    the    stroke. 
Fig.  156  shows  a  model  of  the  movement  em- 
ployed,  especially   made   for   the   purpose   of 
illustration.     The  templet  A,  used,  is  a  com- 
plete   gear    of    the    same    proportions    as    the 
work  to  be  cut,  but  on  a  larger  scale.     It  Is 
mounted  en   a  spindle  fast  to  the  blanks  B. 
This  spindle  is  carried  by  a  swinging  bracket 
C,  pivoted  about  an   axis  .-at   right  angles  to 
that   of   the   work,    and   passing   through   the 
apex  of  the  pitch  cone  of  the  work  and  mas- 
ter gear.     The  sketch  of  the  model  shows  a 
dislv  E  mounted  on  a  fixed  horizontal  spindle, 
entering   one  of  the  spaces  which  have  been 
cut  in   the  blank.     The  acting  surface  of  the  disk  is  in  the 
plane  of  the  vertical  axis  about  which  bracket  C  swings.     In 
the  same  plane  is  the  acting  surface  of  a  fixed  stop  or  guide 
plate  D,  which,  as  shown,  is  mounted  on  the  same  pedestal 
as  the  spindle  of  the  disk  and  enters  the  space  cut  in  the  mas- 
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Fig.   156.    Model    showing  the   Principle 
of  the  Bice  Machine  shown  in  Fig  157. 


mum    of   accuracy   and    rapidity    for   work   within    its    range. 

In  Fig.  156  is  shown  the  principle,  of  a  templet  bevel  gear 
planing  machine  differing  in  many  respects  from  any  of  those 
previously  shown.  This  principle  originated  with  Mr.  Charles 
DeLos  Rice,  of  Hartford,  Conn.,  and  the  machine  he  designed. 
Incorporating  it,  is  much  used  for  cutting  chainless  bicycle 
gears,  though  it  Is  not  now  on  the  market.  The  differences 
consist  principally  in  the  form  of  templet  used,  and  in  the 
form  of  the  follower  and  the  cutting  edge  of  the  tool.  In 
other  templet  machines  the  follower  which  makes  contact 
with  the  templet  is  presumably  'a  point,  as  should  also  he  (to 
Insure   theoretical    exactness)    the   cutting   point   of   the    tool. 

•  Associate  Editor  of  Machinbby. 


Fig.  157.    The  Rice  Bevel  Gear  MllUnar  Machine,  which  Forms  tlie  Tooth 
n-om  a  Master  Gear  on  the  Templet  Principle. 

ter  gear  in  the  same  way  that  tlie  disk  enters  the  space  be- 
tween the  teeth  of  the  work. 

If  the  teeth  of  the  master  gear  be  pressed  against  the  act- 
ing side  of  the  fixed  stop,  while  the  bracket  supporting  the 
master  gear  and  the  work  is  rocked  about  its  vertical  axis. 
It  is  evident  that  the  stop  will  roll  about  the  face  of  the  tooth 
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of  the  master  gear  or  templet,  making  line  contact  with  it, 
•while  the  face  of  the  disk  will  act  in  an  identical  manner, 
though  on  a  smaller  scale,  with  relation  to  the  tooth  of  the 
work.  If  the  disk  be  replaced  with  a  cutter  of  the  same  diam- 
eter, and  with  a  cutting  face  in  the  same  plane  as  that  occu- 
pied by  the  acting  face  of  the  disk,  the  rocking  of  the  bracket 
about  its  vertical  axis  will  evidently  cause  the  cutter  to  mill 
out  a  tooth  face  identical  with  that  of  the  templet  or  master 
.gear,  but  on  a  smaller  scale.     While  this  operation  appears  to 


An  interesting  point  in  the  product  of  this  machine  is  that 
the  gears  produced  are  accurate  copies  of  the  master  gear 
on  a  smaller  scale.  It  is  thus  possible  where  bevel  gears  are 
to  be  made  in  large  quantities,  to  make  the  master  gear  and 
pinion,  and  run  them  together  under  conditions  severe  enough 
to  test  their  suitability  for  the  work  the  smaller  gears  are 
to  perform.  Such  corrections  as  may  be  required  being  made 
in  these  large  gears,  assurance  is  given  that  the  smaller  gears 
will  behave  in  a  satisfactory  way.  The  principle  of  this 
machine  could,  of  course,  be  adapted  to  a  machine  for  general 
use,  by  using  as  a  templet  but  a  single  tooth  of  the  master 
gear,  instead  of  employing  an  entire  wheel,  as  here  shown. 
It  was  at  one  time,  we  are  informed,  the  intention  of  the  In- 
ventor to  develop  such  a  machine,  but  so  far  this  has  not  been 
done  commercially.  Obviously,  this  method  of  applying  the 
templet  principle  cannot  be  applied  to  teeth  having  concave 
surfaces. 

Machines  Employing  the  Templet  Principle  for  Grinding 
the  Teeth  of  Bevel  Gears. 

The  grinding  operation  has  been  used  in  a  templet  machine 
built  by  the  Societe  Suisse  pour  la  Construction  de  Machines- 
Outils  Oerlikon,  Oerlikon  pr6s  Zurich,  Switzerland  and 
shown  in  Fig.  158.  As  may  be  seen,  it  is  a  modification  of 
their  regular  templet  planing  machine,  previously  shown  In 
Fig.  154.  The  change  consists  merely  in  replacing  the  cutting 
point  of  the  tool  with  the  edge  of  a  grinding  wheel,  carried 
on  the  head  of  the  ram,  and  provided  with  suitable  means 
for  driving  it  at  the  proper  speed.  Under  these  conditions, 
the  edge  of  the  wheel  shapes  the  teeth  of  the  gear  to  the  form 
Of  the  templet  provided.  The  builders  state  that  by  the  em- 
ployment  of   special    wheels   which   they   have    developed    for 


Fig.  158.     The  OerUkon  Templet  Gear  Shaper  of  Fig.  154.  arranged  with 
Grinding  Wheel  for  Finisting  Hardened  Bevel  Gears. 

have  the  ear  marks  of  the  generating  process,  it  operates  on 
the  templet  principle  in  reality,  as  is  shown  by  the  descrip- 
tion we  have  just  given.  The  cutter  is  made  of  large  diam- 
eter, as  compared  with  the  work,  in  order  to  give  as  straight 
a  bottom  to  the  tooth  space  as  possible.  The  deepening  of 
the  tooth  space  in  the  center  does  not,  of  course,  affect  the 
accuracy  of  the  working  portion  of  the  outline. 

An  automatic  machine  in  which  these  principles  are  em- 
bodied is  shown  in  Fig.  157.  The  mechanism  is  too  intricate 
to  be  described  without  the  use  of  a  considerable  number  of 
line  drawings  and  an  extended  description,  so  we  will  content 
ourselves  with  enumerating  the  movements  which  the  mech- 
anism effects.  The  master  gear  governs  the  tooth  spacing,  the 
tooth  thickness  and  the  tooth  form.  The  master  gear  and  a 
previously-gashed  blank  being  mounted  in  position  in  the  ma- 
chine with  the  guide  plate  and  cutter  positions  and  other 
adjustments  properly  made,  the  mechanism  is  started.  The 
cam  movements  provided  first  feed  the  master  gear  and  work 
spindle  upward  until  the  cutter  is  in  to  depth  and  the  stop 
bears  against  the  face  of  the  master  gear.  The  bracket 
carrying  them  is  then  rotated  about  its  vertical  axis  until 
one  face  of  one  tooth  of  the  blank  is  completed.  The  work  is 
now  dropped  down  out  of  the  way,  and  the  spindle,  with  the 
blank  and  master  wheel,  are  indexed  one  revolution,  after 
which  they  are  again  raised,  repeating  the  same  operations 
as  before.  This  is  done  repeatedly  until  the  whole  gear  has 
been  cut  around  on  one  side  of  all  the  teeth.  When  this  has 
been  done,  the  machine  stops  and  the  attendant  rotates  the 
segment  of  a  hand-wheel  rim  seen  encircling  the  front  pillar 
of  the  machine.  Through  the  link  connections  on  this  rim, 
the  fixed  gage  and  the  cutter  are  each  shifted  axially  a  dis- 
tance equal  to  their  thickness,  so  as  to  bring  them  to  posi- 
tions to  work  on  the  other  side  of  the  tooth.  The  automatic 
mechanism  for  swinging  the  work  spindle  is  also  changed  by 
the  same  movement,  so  that  it  swings  in  the  other  direction. 
The  mechanism  is  then  started  up  and  the  other  sides  of  all 
the  teeth  are  finished. 


Fig.  159.    The  Dubosc  Bevel  Gear  Planing  Machine,  cutting  Involute 
Teeth  by  the  Odontographlc  Principle. 

the  purpose,  it  is  possible  to  cut  clear  around  a  large  gear 
without  a  perceptible  change  in  the  condition  of  the  cutting 
edge,  or  a  corresponding  change  in  the  profile  of  the  tooth 
produced.  If  this  is  so,  the  greatest  objection  to  the  grinding 
process  for  gear  cutting  of  any  kind  is  largely  obviated.  The 
purpose  of  the  machine  is,  of  course,  the  finishing  of  the 
teeth  of  hardened  gears  to  remove  the  inevitable  inaccuracies 
due  to  distortion  arising  from  the  heat  treatment.  It  has 
been  found  especially  useful  in  automobile  work. 
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This  Swiss  fliin  lias  done  especially  noteworthy  work  In  the 
building  of  machines  for  cutting  bevel  gears.  The  three  we 
have  Illustrated,  Figs.  154,  155  and  158,  and  one  we  will  show 
later  for  milling  bevel  gears  by  the  molding-generating  prin- 
ciple, do  not  by  any  means  exhaust  their  list  of  machines  built 
for    forming   the    teeth   of  gears   of   this   typo.     Among   other 
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Fig.  160.    The  Odontographic  Mechanism  of  the  Dubosc  Machine  at  the 
Beginning  and  End  of  the  Cutting  Action. 

Oerlikon  designs  may  be  mentioned  two  of  great  Interest,  de- 
scribed In  a  paper  by  Mr.  Fred.  J.  Miller,  to  be  found  in  Vol. 
22  of  the  Transactions  of  the  American  Society  of  Mechanical 
Engineers. 

Machines  Working  on  the  Odontographic  Principle  for 
Cutting  the  Teeth  of  Bevel  Gears. 

A  machine  operating  on  the  odontographic  principle,  in 
which  the  point  of  the  tool  is  guided  by  mechanism  which 
very  nearly  reproduces  the  theoretical  shape,  is  shown  in 
Fig.  159.  It  Is  built  by  Officlna  Meccanica  Ing.  E.  Dubosc, 
Via  Principi  d'Acaia,  62,  Turin,  Italy.  In 
this  machine,  as  may  be  seen,  the  work 
spindle  is  horizontal  and  is  indexed  by  a 
dividing  wheel  of  large  diameter.  The  worlc 
arbor  is  supported  at  the  outer  end  in  a  stir- 
rup held  in  the  swinging  tool  frame,  this 
support  making  it  possible  to  do  heavy  and 
rapid  cutting.  The  work  is  adji.'sted  by 
means  of  suitable  gages  until  the  apex  of 
Its  pitch  cone  lies  in  the  center  line  of  the 
journals  provided  at  the  top  and  bottom  of 
the  main  casting  of  the  machine  for  the 
trunnions  of  the  frame  which  swings  about 
the  work  in  a  vertical  axis.  This  frame 
carries  most  of  the  mechanism  of  the  ma- 
chine, and  is  provided  with  pivots  in  a  hori- 
zontal axis,  in  the  same  plane  with  the 
vertical  axis,  about  which  swings  a  counter- 
balanced arm  having  guides  for  the  tool 
slide.  A  tool  may  thus  be  set  to  have  a  re- 
ciprocating movement  in  any  plane,  toward 
and  away  from  a  point  coinciding  with  the 
apex  of  the  pitch  cone  of  the  work.  This  be- 
ing the  case,  if  suitable  mechanism  for 
effecting  it  Is  provided,  the  tool  may  be  made 
to  plane  a  conical  surface,  vanishing  at  the 
center  of  the  horizontal  and  vertical  axes, 
and  determined  by  any  line  drawn  on  the  surface  of  a  sphere 
having  the  same  center.  In  this  respect  it  resembles  all 
templet  and  odontographic  machines,  which  are  distinguished 
from  each  other  only  in  the  means  provided  for  guiding  the 
tool,  as  shown  in  Figs.  136  and  137. 

In  the  machine  In  question,  the  odontographic  mechanism 
provided  produces  teeth  of  involute  form.  This  mechanism 
(which  Is  obscured  In  Fig.  159)  Is  shown  in  diagrammatic 
form  In  Fig.  160,  in  two  positions.  We  cannot  take  the  space 
here  to  describe  why  the  mechanism  produces  a  curve  of 
almost  absolutely  true  Involute  form,  nor  can  we  enter  into 
the  details  of  the  connections  by  which  the  movements  effected 
by  this  mechanism  are  transferred  to  the  point  of  the  tool,  as 
this  would  require  an  article  In  itself.  It  can  only  be  said 
the  pinion  A  Is  connected  with  a  worm  meshing  with  a  seg- 


ment of  a  worm-wheel  fast  to  iho  base  of  the  machine,  by 
means  of  which  the  frame  carrying  the  mechanism  and  the 
tool  Is  rotated  about  Its  vertical  axis.  This  pinion  meshes 
with  the  segmental  gear  B,  which  carries  a  crank-pin  0, 
angularly  adjustable  for  a  certain  amount  about  tlie  center 
of  the  gear.  A  connecting-rod  D,  adjustable  for  length,  con- 
nects crank-pin'  C  with  a  second  pin  IJ  attached  eccentrically 
to  a  disk  F.  eccentrically  seated  In  turn  In  a  crank  whose 
center  Is  G.  Disk  F,  with  crank-pin  E,  may  be  adjusted  for 
various  angular  positions  about  the  center  of  the  disk  by 
worm  H.  Crank  G  is  connected  with  mechanism  for  swinging 
the  tool  slide  In  a  vertical  plane  about  Its  vertical  axis,  the 
whole  mechanism  thus  serving  to  connect  the  movements  of 
the  tool  about  the  horizontal  and  vertical  axes.  By  setting 
C  according  to  graduations  at  various  angular  positions  with 
relation  to  B,  and  by  setting  E  at  various  positions  by  the 
rotating  of  disk  F,  and  by  adjusting  the  length  of  connecting- 
rod  D,  the  movements  about  the  horizontal  and  vertical  axes 
may  be  so  connected  as  to  produce  tooth  outlines  of  correct 
forms. 

This  apparatus,  as  described,  determines  the  form  of  the 
tooth.  Change  gears  provided  between  O  and  the  vertical 
movement  which  it  accoiuplishos,  and  A  and  the  horizontal 
movement  with  which  It  is  connected,  alter  the  scale  of  the 
outline — that  is,  adapt  it  to  a  large  tooth  or  a  small  tooth 
as  may  be  required.  Still  other  change  gears  are  provided 
for  the  indexing,  which  is  automatic,  as  are  all  the  functions 
of  the  machine  for  completely  forming  one  side  of  all  the 
teeth  of  the  gear.  When  this  has  been  done,  the  machine 
is  reversed  for  cutting  the  other  sides  of  the  teeth.  The 
shape  that  can  be  given  varies  from  the  straight  side  of 
the  rack  tooth  (which  is  used  for  all  gears  having  more 
than  150  teeth),  to  small  bevel  pinions  with  undercut  flanks 
in  which  a  reverse  motion  has  to  be  given  to  the  movement 
about  the  horizontal  axis.     The  tool  is  provided  with  mechan- 


Fig.  161.    The  Smith  &.  Coventry  Odontographic  Bevel  Gear  Planing  Machine. 

ism  for  cutting  on  both  the  forward  and  back  stroke  on  work 
that  is  large  enough  to  admit  this. 

We  are  informed  by  the  English  licensees  of  the  Dubosc 
patents,  Messrs.  Sellg  Sonnenthal  &  Co.,  85  Queen  Victoria 
St.,  E.  C,  London,  England,  that  the  builders  of  the  tool 
are  preparing  a  new  design,  embodying  a  number  of  Improve- 
ments in  the  mechanism.  We  hope  to  be  able  to  describe 
this  new  machine  at  some  later  time.  The  machine  is  ordi- 
narily furnished  for  cutting  involute  bevel  gears,  having  a 
pressure  angle  of  22i{;  degrees,  this  being  the  usual  angle  for 
automobile  work.  It  can  be  made  to  order,  however,  for 
cutting  other  angles  as  desired. 

The  only  other  odontographic  machine  the  writer  Is  ac- 
quainted with  is  built  by  Smith  &  Coventry,  of  Manchester, 
England    (see  Figs.  161   and  162).     It  Is  somewhat  easier  to 
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understand  than  the  Dubosc  machine,  as  the  curves  it  em- 
ploys are  simple  arcs  ot  circles.  Two  tools  r,  and  T^  are 
used,  each  set  in  separate  slides  Sj  and  S,  pivoted  about  an 
axis  at  the  apex  X  of  the  pitch  cone  of  the  blank  being  cut. 
These  slides  have  rearward  extensions  in  the  form  of  arms 
A,  A.,  ending  in  slotted  arcs  concentric  with  axis  X.  Each 
of  these  arms  is  clamped  by  bolts  passing  through  the 
slotted  arcs  to  blocks  C,  and  C,  sliding  in  horizontal  guides 
on  parallel  bars  Z),  and  D,.  Bar  D^  is  supported  on  links  E 
and  £„  while  bar  D,,  pivoted  also  to  double  ended  link  E,  Is 
supported  by  it  and  short  link  E^_.     As  link  E  is  rocked,  the 


Pig.  162.    The  Mechanism  of  the  Smith  &  Coventry  Bevel  Gear 

two  bars  swing,  one  to  the  left  and  upward  and  the  other  to 
the  right  and  downward,  but  with  their  guiding  surfaces 
always  parallel.  As  they  are  swung  in  this  way,  the  two 
slides  A,  and  A.,  are  brought  together  or  opened  out,  as  the 
case  may  be. 

The  rocking  of  this  parallel  linkage  system  is  effected  by  a 
connection  with  the  angularly  adjustable  head  M,  which  car- 
ries the  work  spindle.  This  is  swung  inward  for  the  feeding 
movement  to  shift  the  tools  down  the  sides  of  the  tooth 
until  the  full  depth  has  been  reached.  To  slide  M  is  clamped 
a  circular  bar  N,  whose  rear  end  has  teeth  cut  in  it  engag- 
ing with  those  of  a  sector  G,  which,  by  the  bevel  gearing 
shown,  is  connected  with  slotted  arm  H.  This  arm  is  adjust- 
ably connected  with  link  £  by  a  connecting-rod  J,  which,  as 
shown,  may  be  altered  slightly  as  to  length  and  to  the  amount 
of  movement  given  it,  depending  on  the  way  in  which  it  is 
clamped  to  H.  From  this  it  will  be  seen  that  as  the  work 
slide  M  swings  around,  moving  the  teeth  of  the  blank  inward 
toward  the  tools,  its  connection  with  circular  bar  Ji  through 
sector  G,  and  the  geared  connections  of  the  latter  with  arm 
"  H,  operate  the  linkage  system  E,  E^,  E^,  and  bars  Z)j  and  D., 
with  the  tool-slides  S,  and  8,  connected  with  them.  By  this 
means  the  tools  are  gradually  opened  out  as  the  base  of  the 
tooth  is  approached,  in  such  a  way  as  to  make  their  outlines 
correspond  to  circular  arcs  approximate  to  the  desired  invo- 
lutes, the  circular  form  being  determined  by  the  swinging 
of  tLe  links  £?,  and  E,  about  their  centers.  Tables  are  fur- 
nished for  setting  J  with  relation  to  H,  and  arms  A^  and  A, 
with  relation  to  D,  and  Dj,  so  as  to  reproduce  on  the  teeth 
the  proper  outlines. 

It  should  have  been  mentioned  that  this  machine  does  not 
work  on  the  principle  of  completing  one  tooth,  and  then  index- 
ing to  complete  the  next.  The  work  Indexes  at  every  stroke 
of  tfie  double  tools.  After  the  first  cut  has  been  taken  on  the 
first  tooth,  the  work  is  indexed  and  the  same  cut  taken  on  the 
next   tooth.     When  the  work   has   been   once  around   in    this 


way,  the  tool  starts  in  with  a  deeper  cut  on  the  first  tooth 
again,  this  continuous  rotation  and  gradual  feeding  In  of  the 
tool  continuing  until  all  have  been  simultaneously  formed 
to  the  required  depth  and  proper  shape,  being  similar  in  this 
respect  to  the  Bouhey  machine  in  Fig.  152. 

A  Machine  Operating  on  the  Molding-Generating  Principle 
and  Employing-  the  Impression  Operation. 

In  Fig.  163  is  shown  the  only  example  known  to  the'writer 
of  a     commercial  machine  operating  on  the  molding-generat- 
ing principle.    This  machine  was  built  by  the  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I.,  for  performing  the  finishing  and 
correcting  operations  on  bevel  gears,  roughed 
out    in    the    special    full    automatic    formed- 
cutter   machine,   previously     described,    and 
shown   in   Fig.   146.     It  is  not,   therefore,  a 
machine   which   finishes    the    gear    directly 
from  the  blank.     The  impression  process  Is, 
of  course,  absolutely  impracticable  for  opera- 
tions  that  would   require  the  pressing  into 
shape  of  as  much  metal  as  wou-ld  be  required 
in  that  case. 

The  machine  contains  two  spindles,  of 
which  the  one  carrying  the  forming  gear  is 
driven  by  suitable  belts  and  pulleys  from  the 
counter-shaft,  while  the  other  spindle  is 
mounted  in  a  head  which,  as  shown,  can  be 
set  at  any  angle  with  the  first,  to  agree 
with  the  angle  between  the  axes  of  the  form- 
ing gear  and  the  work  being  pressed  into 
shape.  The  forming  gear,  instead  of  being 
a  small  pinion,  as  in  Fig.  138,  is  a  crown 
gear;  this  gear  is  chosen  on  account  of  the 
facility  with  which  It  can  be  accurately 
made,  the  sides  of  the  teeth  in  the  system 
employed  being  plane  surfaces,  as  described 
in  connection  with  Figs.  139  and  140.  In 
the  final  operation,  a  forming  gear  thus  cor- 
\Q/  rectly   made  and   hardened   so   as   to  resist 

iSZl the  wear  brought  to  bear  on  it,  is  mounted 

on  the  belt-driven  spindle  and  brought  into 
proper  engagement  with  the  roughly  formed 
gear  mounted  on  the  other  spindle.  The  machine  is,  started 
up  and  the  two  are  revolved  together.  The  mechanism  pro- 
vided is  such  that  the  pair  run  in  one  direction  for  a  certain 
number  of  revolutions  and  then  reverse  and  run  in  the  other 
direction,  repeating  the  process  as  long  as  the  machine  la 
in  operation.     Meanwhile  a  cam  mechanism  operates  to  jam 
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Pig.  163.    Brown  &  Sharpe  Machine  for  Correcting  Bevel  Gears  by  the 
Molding-Generating  Principle,  employing  the  Impression  Process. 

Ihe  blank  and  forming  gear  together,  relieve  the  pressure 
for  a  short  space  and  jam  them  together  again,  repeating  the 
process  continuously.  By  this  means  the  hardened  surface  of 
the  forming  crown  gear  presses  out  the  inaccuracies  In  the 
'  work  and  smooths  the  surfaces  of  its  teeth. 
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The  operation  we  have  just  described  is  the  flnal  one,  how- 
ever, and  does  little  more  than  burnish  the  teeth.  The 
Banie  machine  is  used  for  a  iircllniinary  oiieratlon  which  docs 
most  of  the  work  of  smoothing  out  Iho  Inaccuracies  of  the 
formed  cutter  process.  This  employs  the  same  movements  in 
the  machine,  but  uses  a  different  form  of  crown  gear,  shown 
In  action  in  Fig.  164.  As  may  be  seen,  the  successive  teeth 
are  cut  oft  at  different  heights.     The  edges  thus  formed  where 


Fig.  164.     Near  View  of  the  Tool  and  the  "Worlc  in  the  Machine 
shown  in  Fig.  163. 

the  teeth  are  cut  off,  dig  into  the  roughed  out  teeth  of  the 
work  and  remove  the  metal  from  the  high  spots,  while  they 
pass  freely  and  without  action  over  the  parts  of  the  teeth 
which  are  of  the  correct  contour.  Being  of  so  many  different 
heights  the  whole  face  of  each  tooth  of  the  work  is  acted  on, 
though,  of  course,  this  is  the  case  only  when  the  number  of 
teeth  in  the  work  and  in  the  crown  gear  do  not  have  a  large 
common  factor.  In  the  bicycle  trade  for  which  these  ma- 
chines were  developed,  the  gears  were  so  designed  that  this 
contingency  did  not  arise. 

Machines  Operating  on  the  Molding- Generating  Principle, 
and.  Employing  the  Planing  or  Shaping  Operation. 

The  mechanism  illustrated  in  outline  in  Fig.  139  is  one  that 
has  been  employed  in  a  number  of  exceedingly  interesting  and 
ingenious  machines.  The  first  application  of  this  principle 
was  made  by  Mr.  Hugo  Bilgram,  1231  Spring  Garden  Ave., 
Philadelphia,  Pa.     His  form  of  machine  has  been  used  for  a 


crown  gear  and  master  gear  together,  the  imaginary  crown 
gear  and,  conseQuenlly,  the  tool,  remain  stationary  so  far  aa 
angular  position  is  concerned,  while  the  frame  is  rotated 
about  the  axis  of  the  crown  gear,  thus  rolling  the  master  gear 
on  the  latter  and  rolling  the  work  in  proper  relation  to  the 
tool.  Instead  of  using  crown  and  master  gears,  however,  a 
section  of  the  pitch  cone  of  the  master  gear  is  used,  which 
rolls  on  a  plane  surface,  representing  the  pitch  surface  of  the 
crown  gear.  The  two  surfaces  are  prevented  from  slipping 
on  each  other  by  a  pair  of  steel  tapes,  stretched  so  as  to  make 
the  movement  positive,  in  something  the  same  way  as  shown 
in  Fig.  4.  A  still  further  change  consists  In  extending  the 
work  arbor  down  beyond  center  0  In  Fig.  139,  mounting  the 
blank  on  the  other  side  of  the  center  so  that  the  tool,  being 
also  on  the  other  side  of  the  center,  is  turned  the  other  side 
up  from  that  shown  In  the  diagram.  All  these  movements  can 
be  followed  in  Fig.  165.  As  explained,  a  tool  with  a  straight 
edge  is  used,  representing  the  side  of  a  rack  tooth,  and  this 
toM  is  reciprocated  by  a  slotted  crank,  adjustable  to  vary  the 
length  of  the  stroke,  and  driven  by  a  Whitworth  quick  return 
movement.  The  feed  of  the  machine  is  effected  by  swinging 
the  frame  in  which  the  work  spindle  and  its  supports  are 
hung,  about  the  vertical   axis  of  the  Imaginary   crown   gear. 


Fig    105.    Bilgram  Bevel  Gear  Simper  as  built  by  J.  E.  Relnecker. 

great  many  years,  and  produces  work  whose  accuracy  has 
almost  become  proverbial.  An  example  of  this  machine, 
built  under  Mr.  Bilgram's  patents  by  J.  E.  Relnecker,  of 
Chemnitz-Gablenz,  Germany,  Is  shown  In  Fig.  165.  The  move- 
ments operate  on  the  same  principle  as  that  in  Fig.  139,  but 
In  one  of  the  modified  forms  explained  in  the  text  accom- 
panying that  figure.     That  is  to  say.  Instead  of  rotating  the 


Fig.  166.     Full  Automatic  Bilgram  Bevel  Gear  Shaper,  working  on  the 
Molding'Generatlng  Principle. 

Suitable   feed    connections,  index    mechanisms,   etc.,    are   pro- 
vide', for  convenient  operation. 

In  Fig.  166  is  shown  a  development  of  this  tool,  in  which 
the  motions  are  completely  automatic.  The  example  illus- 
trated is  built  and  sold  by  Mr.  Bilgram  himself.  In  this  case, 
the  operator  sets  the  machine  and  places  a  previously-gashed 
blank  on  the  work  spindle  and  starts  the  tool  in  operation. 
The  mechanism  provided  will,  without  further  attention,  com- 
plete one  side  of  all  the  teeth.  The  machine  may  be  then 
readjusted  and  the  tool  set  for  cutting  the  other  side,  which 
will  be  finished  in  the  same  automatic  fashion.  The  mechan- 
ism does  not  operate  on  the  principle  of  completing  one  side 
of  one  tooth  before  going  to  the  next.  It  follows  the  plan 
adopted  by  the  same  builder  in  his  spur  and  spiral  planing 
machines  shown  in  Figs.  48  and  95,  In  which  the  work  Is  In- 
dexed for  each  stroke  of  the  tool,  the  rolling  action  being 
progressive  with  the  indexing  so  as  to  finish  all  the  teeth 
at  once.  A  little  thought  will  show  that  these  three  Bilgram 
machines  are  identical  in  principle,  with  only  the  modifica- 
tions required  to  fit  that  principle  to  the  making  of  spur, 
spiral,  and  bevel  gears,  respectively.  The  bevel  gear  machine 
is  the  only  one  that  has  come  into   extensive  use,  since  the 
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bevel  gear  is  the  only  one  of  the  three  kinds  in  which  there 
Is  any  great  difficulty  in  forming  the  teeth  accurately  enough 
for  all  practical  purposes. 

Another  machine   operating  on   the   same   principle  as   the 
Bilgram    is    that    built     by     the     Ateliers     de     Constructions 


Fig.  167.    Ducotnmun  Bevel  Gear  Generator  operating  Two  Toola. 

Mecaniques  ci-devant  Ducommun,  Mulhouse  (Alsace).  (See 
Fig.  167.)  This  machine  has  been  so  thoroughly  described 
in  Machinery*  that  it  will  not  be  necessary  to  go  into  minute 
details  here.  The  principal  differences  be- 
tween it  and  the  Bilgram  machine  (aside  from 
the  obvious  differences  of  the  shape  of  the 
framework  and  the  arrangement  of  the  mech- 
anism) are  the  link  motion  used  in  place  of 
the  steel  tape  for  giving  rolling  movement 
to  the  blank,  and  the  provision  made  for  using 
two  tools  simultaneously  so  that  both  sides  of 
a  tooth  are  finished  at  once.  This  machine 
Is  not,  like  the  last  Bilgram  machine  de- 
scribed, fully  aiitomatic,  but  is  arranged  to 
cut  a  side  of  one  tooth,  after  which  it  is  in- 
dexed by  hand  and  the  side  of  another  tooth 
cut. 

The  two  tools  are  each  carried  in  slides  of 
their  own,  in  the  center  of  the  circular  top 
of  the  table.     These  slides  are  independently 
adjusted     to     bring    the     movement     of     the 
straight  cutting  edges  in  line  with  the  plane 
surfaces  of  the  teeth  of  the  imaginary  crown 
gear  of  Fig.  139.    As  in  the  Bilgram  machine, 
the  tool  slides  are  stationary,  while  the  frame 
carrying  the  work  spindle  is  revolved  about 
the  vertical  axis  of  the  crown   gear,  a  tooth 
of  which  is  represented  by  the  cutting  edges 
of  the  tool.     The  swiveling  movement  of  this 
frame  is  effected  by  a  sector  of  a  worm-wheel 
fastened  to  the  circular   table   on  which   the 
frame    is    mounted.      Suitable    feeding    move- 
ments and  automatic  stops  are  provided.     To  roll  the  blank 
■with    the    same    movement   as    a    master    gear    rolling   with 
the   imaginary  crown   gear,   a  circular    link,    as    shown,    is 
clamped  at  the  upper  end  to  the  spindle  and  the   dividing 
mechanism,  so  that  these  parts  and  the  work  can  be  rocked 


by  it  about  their  axis.  The  lower  end  of  this  link  is  con- 
trolled by  other  curved  links  in  such  a  way  that  the  rolling 
movement  produced  on  the  blank  as  the  circular  table  is 
rotated  about  its  vertical  axis,  is  nearly  exactly  the  theoreti- 
cal movement  required.  The  interesting  way  in  which  this 
is  effected  has  been  explained  at  length  in  the  article  previ- 
ously referred  to.  The  arrangement  of  the  links  controlling 
the  rolling  movement  of  the  blank  shows  very  plainly  the 
spherical  basis  of  the  bevel  gear,  as  illustrated  in  Fig.  133. 
This  is  one  of  the  most  interesting  of  the  bevel  gear  generat- 
ing machines,  and  gives  evidence  of  designing  ability  of  a 
high  order. 

A  French  machine  of  the  type  we  have  been  considering, 
built  by  H.  Ernault,  169  Rue  d'Alesia,  Paris,  is  shown  in 
Fig.  168.  It  was  designed  by  Monsieur  Monneret,  and  shown 
at  the  Paris  exhibition  in  1900.  The  writer  is  not  sure  that  it 
is  being  manufactured  for  the  trade  at  the  present  time.  It 
is  of  such  interest,  however,  as  to  warrant  illustration  and 
description. 

This  machine  is  identical  in  its  operation  with  the  typical 
mechanism  shown  in  Fig.  139,  in  that  the  axes  of  the  work 
and  of  the  imaginary  crown  gear  are  fixed  in  position,  and 
are  rotated  in  the  proper  ratio  with  each  other  to  give 
the  desired  rolling  movement  of  the  tool  and  the  blank  on 
each  other.  The  cutter  slide  is  mounted  on  what  resembles 
the  head-stock  of  a  lathe,  at  the  right-hand  side  of  the  ma- 
chine in  Fig.  168.  It  is  driven  by  a  crank  seen  through  the 
opening  at  the  front  of  the  slide.  The  tool  is  carried  on  the 
holder  at  the  back  upper  end  of  the  slide,  and  is  provided  with 
automatic  means  for  positively  relieving  it  on  the  back  stroke. 

To  understand  how  this  tool  slide  is  rolled  about  its  axis 
in  unison  with  the  rolling  of  the  blank,  it  is  first  necessary 
to  state  that  this  machine  will  cut  helical  gears  only,  this 
being  due  to  the  fact  that  the  crank-shaft  and  the  blank  are 
connected  positively  by  change  gearing,  so  that  the  blank 
rotates  continuously,  resembling  in  this  particular  the  ar- 
rangement provided  on  the  Bouhey  machine  for  making, 
when  required,  gears  of  this  kind  by  the  templet  process. 
Unlike  the  Bouhey  machine,  however,  the  one  we  are  de- 
scribing cannot  be  used  for  making  straight  tooth  bevel 
gears;    and,  since  the   blank  has  to  have   imposed   upon   it  a 
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•See  article   "A  European  Bevel   Gear  Generating  Machine"   in   tlie 
January,   1907,  Issue   of  Machinery. 


The  Ernault  Bevel  Gear  Generating  Machine,  which  cuts  Gears  with  Helical  Teeth. 

rotary  motion  in  unison  with  the  rolling  of  the  tool-slide, 
and  in  addition  to  the  rotating  motion  due  to  its  connection 
through  the  change  gears  with  the  tool-slide  crank-shaft,  a 
differential  movement  has  to  be  Introduced  for  combining 
the  two. 

The  change  gears  set  for  the  number  of  teeth  connect  the 
crank-shaft  and  the  indexing  worm  at  the  rear  of  the  work 
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eplndle  tlnoush  a  train  of  positive  gearing  anil  shafis  Tlio 
rolling  movement  oi;  the  blank  (and  oC  tlio  tool  slide  aliout  Its 
axis)  Is  driven  by  a  cam  and  ratchet  movement  operated  by 
the  spur  gearing  leading  from  the  work  spindle  at  the  left 
of  the  machine  In  the  engraving.  This  ratchet-driven  motion 
is  connected  by  bevel  gears  with  a  screw  which  shifts,  In 
the  direction  of  Its  axis,  a  cradle  or  yoke  In  which  Is  con- 
fined the  index  worm  for  giving  the  rotary  movement  to  the 
blank.     This  worm  is  splined  npon  its  shaft,  so  that  it  trans- 
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Fig.  169.    The  Mechanism  by  which  the  Proper  Ratio  of  RoUing  Movement 
for  the  Blanl£  and  Tool  is  obtained  for  the  Machine  in  Fig.  168. 

mlts  to  the  work  through  its  longitudinal  motion  a  rolling 
movement  derived  from  the  ratchet  feed,  and  a  continuous 
lotary  movement  derived  from  the  change  gearing  and  the 
crank-shaft.  These  movements  are  combined  without  inter- 
fering with  each  other,  and  either  may  be  started  or  re- 
versed independently.  It  will  be  seen  that  the  mechanism 
Is  exactly  identical  in  principle  with  that  described  for  the 
Reinecker  worm  gear  bobbing  machine   in   Fig.  128. 

The  same  ratchet  mechanism  that  shifts 
the  indexing  worm  axially  Is  connected  by 
the  train  of  gearing  shown  with  a  verti- 
cal shaft  passing  down  through  the  center 
of  the  angular  adjustment  of  the  work 
slide,  where  it  Is  connected  with  a  screw, 
shown  diagrammatically  at  A  in  Fig.  169. 
This  screw  is  supported  in  bearings  con- 
nected with  the  work  slide  in  such  a  way 
that,  as  the  latter  is  adjusted  to  the  angle 
of  the  gear  being  cut,  the  screw  is  swiveled 
with  it,  being  always  at  right  angles  to  the 
axis  of  the  work  spindle.  The  nut  B. 
which  encircles  this  screw,  is  pivoted  to  a 
sliding  block  C,  which  Is  dove-talled  to 
slide  D.  D  in  turn  slides  In  guiding  ways 
E  in  the  direction  xy.  Slide  D  is  fastened 
to  a  rack  meshing  with  a  pinion,  connected 
by  shaft  and  gearing  with  mechanism  for 
rocking  the  tool  slide,  the  whole  arrange- 
ment furnishing  the  means  by  which  the 
rolling  of  the  blank  effects  the  correspond- 
ing rolling  of  the  Imaginary  crown  gear 
and  the  work,  in   unison. 

The  ingenious  feature  of  the  mechanism 
in  Fig.  169  is  the  way  in  which  the  proper  ratio  of  move- 
ment for  the  rolling  of  the  work  and  the  tool  is  assured. 
When  the  axis  of  the  work  and  of  the  imaginary  crown 
gear  are  set  in  the  same  sti-aight  line,  as  would  be  re- 
qtiired  when  cutting  a  crown  gear,  the  axis'  of  screw  A  Is 
by  that  setting  shifted  until  it  is  parallel  with  xy,  and 
Ihiis  the  movement  of  D  on  xy  is  the  same  as  that  of  the 
nut  B  along  the  screw.  If,  on  the  other  hand,  the  work 
spindle  Is  adjusted  to  angle  a  with  the  axis  of  the  crown 
gear,  the  mechanism  will  take  the  position  shown  In 
the  engraving,  and  the  screw,  when  moving  the  nut  a  dis- 
tance a,  will  move  slide  D  on  ways  E  a  smaller  distance  6, 
resolving   (he   motion    u    into   two   components,    b   and   c.     Of 


lliesc  two,  h  Is  In  exactly  the  riglit  iiroportion  to  a  to  nlvf^  the 
rolling  movement  required  for  the  tool,  and  it  Is  transmitted 
to  the  tool  slide  by  the  motion  described.  This,  It  will  be 
seen,  does  away  with  the  necessity  for  adjusting  the  rolling 
movements  separately  as  required  for  the  Bilgram  and  Du- 
common  machines. 

in  Fig.  I7l(  is  shown  an  American  machine*  of  the  molding- 
generating  type,  employing  the  planing  or  shaping  operations. 
It  differs  from  the  previous  machines  of  this  kind  we  have 
described,  in  employing  two  tools,  one  on  each  side  of  the 
tooth,  resembling  in  this  respect  the  Oerllkon  templet  planer 
shown  In  Fig.  155.  This  tool  is  Identical  with  the  previous 
one  and  with  the  mechanism  in  Fig.  139,  in  having  the  axes 
of  the  tool  slides  and  of  the  blank  fixed  in  relation  to  each 
other  during  the  operation,  the  tool-holders  and  the  blank 
rocking  about  their  axes  to  give  the  rolling  movement  for 
cutting.  The  connections,  however,  between  the  blank  and  the 
slide  are  entirely  different,  and  the  tools  finish  each  tooth  of 
the  work  complete  before  they  commence  on  another.  The 
rocking  is  effected  (in  the  recent  improved  form,  not  shown 
below)  by  means  of  segments  of  an  actual  crown  gear  and 
master  gear.  The  segment  of  the  crown  gear  is  permanently 
attached  to  the  face  of  the  rear  of  the  cutter  slide  frame,  while 
the  segment  of  the  master  gear  (of  which  there  are  several 
furnished  with  the  machine,  the  one  used  being  chosen  to 
agree  with  the  angle  of  the  gear  to  be  cut)  is  clamped  to  the 
semi-circular  arm  pivoted  at  the  outer  end  of  the  machine  at 
one  side,  and  fastened  to  the  work  spindle  sleeve  on  the  other. 
This  arm  is  rocked  by  a  cam  mechanism  and  slotted  link  at 
side  opposite  that  shown  in  Illustration. 

The  cycle  of  operations  is  as  follows:  The  machine  being 
adjusted  properly  in  its  preliminary  position,  the  tool  slide 
and  the  head  on  which  it  is  mounted  are  swung  back  about 
the  vertical  axis  so  that  the  tools  clear  the  work.  The  blank 
being  set  in  the  proper  position,  a  cam  movement  swings  the 
cutter  slide  head  inward  until  the  tools  reach  the  proper  depth. 
The  cam  movement  first  mentioned  now  rocks  the  semi- 
circular arm  extending  around  the  front  of  the  machine  up- 
ward,  rolling   the  blank  and    (through   the   segmental   crown 
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Figr.  170.    The  Gleason  Bevel  Gear  Generating  Machine  as  first  developed. 

and  master  gears)  the  slide,  until  the  tools  have  been  rolled 
out  of  contact  In  one  direction,  partially  forming  the  teeth 
as  they  do  so.  The  arm  is  then  rolled  back  to  the  central 
position  and  along  downward  to  the  lower  position,  until  the 
tools  are  rolled  out  of  contact  with  the  tooth  In  this  dlrec- 
tln,  completing  the  forming  of  the  iiroper  shape  as  they  do  so. 
The  cam  then  rocks  the  arm  back  to  the  central  position, 
where  the  cutter-slide  head  Is  swung  back  to  clear  the  tooth, 
and  the  work  Is  indexed,  after  which  this  cycle  of  operations 
is  continued  for  the  next  tooth.  It  will  be  seen  that  by  start- 
ing from  the  central  position,  going  to  each  extreme  and  re- 
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turning,  all  parts  of  each  tootti  are  passed  over  twice,  giving 
a  roughing  and  a  finishing  chip. 

The  machine  is  entirely  automatic.  The  use  of  two  tools 
presents  a  number  of  advantages.  Not  only  does  it  increase 
the  rate  of  working,  but  it  balances  the  thrust  of  the  cutting 
action  of  the  two  sides  of  the  teeth  and  reduces  chatter  and 
vibration,  thus  giving  greater  accuracy.  The  slides,  of  each 
of  the  two  tools,  of  course,  have  to  be  relatively  adjusted  to 
each  other,  depending  on  the  size  of  the  tooth  being  cut. 

*     *     * 

A  GREAT  PUBLIC  CLOCK. 

CHARLES  A.  BRASSLER.* 

The  famous  clocks  of  the  old  world,  with  their  complicated 
mechanisms,  telling  of  the  movements  of  the  planets,  their 
crowing  cocks,  and  processions  of  figures  representing  his- 
torical celebrities  or  biblical  subjects,  interesting  as  they  are 


Pig.  1.     Great  Clock  on  Factory  of  Colgate  &  Co..  Jersey  City.  N.  J. 

to  the  antiquarian  and  curiosity  seeker,  could  find  little  place 
In  the  practical  up-to-date  United  States.  On  the  other  hand, 
a  time-piece  that  will  be  a  mentor  to  busy  thousands  in  the 
great  mercantile  center  of  the  new  world,  and  a  land-mark  tor 
the  voyaging  multitude  that  annually  enters  and  leaves  its 
portals,  possesses  more  than  passing  interest. 


View  Showing  Great  Si.:e  of  Houi    iiond 


Such  a  clock  has  been  installed  by  the  firm  of  Colgate  & 
Co.,  manufacturers  of  perfumery,  soaps,  etc.,  on  the  roof  of 
their  great  factory  in  Jersey  City,  and  our  readers  will  doubt- 
less be  interested  in  some  of  the  dimensions  of  this  gigantic 
time-piece,  by  far  the  largest  in  the  world.  The  dial  is  40 
Address:  621  Park  Place,  Brooklyn,  N.  Y. 


feet  6  inches  in  diameter,  compared  with  the  37%-toot  dial 
of  the  church  of  St.  Rombaut  at  Mechlin  (French-Malines), 
Belgium,  hitherto  regarded  as  the  largest  in  the  world.  The 
marks  used  instead  of  numerals  on  the  Colgate  clock  are  5 
feet  long  and  30  inches  wide. 

While  this  clock  is  plainly  visible  and  its  record  easily 
legible  by  day  from  the  tall  buildings  in  lower  New  York 
and  from  the  decks  of  the  crowded  ferry-boats  with  which  the 
Hudson  River  is  at  all  times  filled,  it  is  after  dark  that  the 
clock  is  most  conspicuoii-s.  Innumerable  electric  lamps 
placed  in  deep  grooves  to  concentrate  their  light,  illumi- 
nate the  figures  on  the  dial,  while  the  moving  hands  carry 
around  with  them  a  sufficient  number  of  incandescent 
lamps  to  brightly  outline  them.  Forty-two  lamps  light  up 
the  minute  hand,  which  measures  20  feet  from  hub  to  tip, 
and  without  its  counterbalance  (which  latter  weighs  270 
pounds)  weighs  640  pounds,  while  twenty-five  lamps  will  out- 
line the  hour  hand,  which  is  15  feet  from  the  edge  of  the 
hub  to  the  tip,  and  weighs  complete  500  pounds.  The  circum- 
ference of  the  dial  is  approximately  120  feet,  and  the  point 
of  the  minute  hand  travels  3  2/3  miles  in  seven  days.  For 
every  minute  the  clock  goes,  the  point  of  the  minute  hand 
covers  23  inches.  The  distance  from  center  to  center  of 
the  hour  graduations  is  10  feet,  and  the  minute  spaces  or 
marks  are  2  feet  apart. 

The  clock,  which  was  built  by  the  Seth  Thomas  Clock  Co., 
of  Thomaston,  Conn.,  is  what  is  known  as  the  Seth  Thomas 
remontoir  tower  clock,  and  will  require  about  1.500  pounds 
of  weights  to  propel  the  hands.     It  is  claimed  to  be  the  most 


Fig.  3.    The  Seth  Thomas  Movement. 

powerful  as  well  as  the  most  mechanically  correct  tower 
clock  ever  constructed.  The  pendulum  rod,  S  feet  in  length, 
carries  a  cylindrical  bob  330  pounds  in  weight.  A  refinement 
worth  noting  is  that  the  bob  is  made  with  a  rounding  top- 
to  prevent  dust  from  settling  on  it  and  afilecting  the  accuracy 

of  the  time-keeper. 

*     *     * 

Count  Zeppelin  made  a  very  successful  trial  of  his  airship 
in  Switzerland.  July  1,  when  the  ship  remained  in  the  air  for 
twelve  hours,  with  Count  Zepplin  and  a  crew  of  fourteen  men. 
He  sailed  over  Lake  Constance,  making  complicated  evolu- 
tions, and  over  a  large  part  of  Northern  Switzerland,  visiting 
Zurich,  Winterthur  and  Lucerne.  It  was  claimed  that  no 
automobile  was  under  more  perfect  control  of  the  driver  thaa 
the  airship.  It  sailed  with  and  against  the  wind,  and  through- 
out the  voyage  maintained  an  average  speed  of  34  miles  per 
hour.  The  greatest  altitude  reached  in  the  long  voyage  was 
2,500  feet  and  the  total  distance  covered  was  about  220  miles. 
This  is  the  fourth  large  airship  built  by  Zeppelin  with  a 
structural  frame  to  hold  the  cigar-shaped  body  rigid.  It  Is- 
435  feet  long  and  43  feet  diameter. 
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MANIPULATION  OK  TOOL  STEKL  BY  THE  PLEXIBLK 
OOVER  OR  SHIELD  METHOD. 

WILLIAM  A.  PAINTER,! 

Ill  clcsciibin;;  the  shield  process 
or  method  of  loiiil  hardeninK  and 
tempering  of  tool  steel,  I  record 
some  ot  the  results  of  over  four 
years  of  experimenting  and  prac- 
tical application.  The  process  is 
a  radical  departure  from  any  prac- 
tice ill  use  at  the  present  time  so 
far  as  I  know,  and  acts  on  a  prin- 
ciple that  aiipears  not  to  have  been 
recognized  heretofore.  We  have 
demonstrated  the  wearing  qual- 
ities of  dies  and  tools  so  treated, 
by  every-day  use,  and  the  efficiency 
of  these  as  compared  with  tools 
treated  by  the  conventional  pro- 
cesses is  decidedly  superior.  Break- 
age is  reduced  to  a  minimum,  both 
In  hardening  and  tempering  and  in  use. 

In  using  the  shield  method,  the  sanle  judgment  and  com- 
mon sense  must  be  employed  as  in  hardening  by  the  regular 
method.  It  the  hardener  is  hardening  a  piece  that  should  be 
dipped  in  clear  water,  following  the  usual  practice,  it  should 
be  dipped  in  clear  water  when  provided  with  the  shield,  and 
allowed  to  cool  with  the  shield  on.     Or,  If  the  piece  is  com- 


Wllliam  A.  Painter.! 
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Figr.  I.    Blanking  and  Threading  Dies  in  Protective  Shield. 

plicated  and  of  delicate  structure  that  requires  cooling  in 
oil,  the  same  practice  should  be  followed  with  the  cover  piece, 
dipping  It  in  oil  in  the  same  manner.  Again,  if  a  special 
bath  Is  required  for  certain  work,  use  the  bath  in  the  same 
way  for  the  shielded  work.  The  results  are  pxactly  the  same, 
except  that  with  the  shield  method  only  the  parts  exposed 
harden,  while  the  parts  covered  remain  soft  and  In  their 
natural  condition. 

Heating-. 
For  heating  tool  steel  to  be  hardened  by  the  shield  method, 
the  operator  has  the  choice  of  any  fire  he  prefers.     An  open 
forge   answers   the  purpose  for   small   work,   but  the   furnace 
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Fig.  2.    Square  Threading  Die,  and  Press  Dies  with  Covers 
ready  for  Hardening. 

is  better  on  account  of  the  more  even  heat.  A  lead  bath  can- 
not be  used  because  of  the  lead  getting  between  the  covers 
and  the  steel  to  be  hardened,  which  will  cause  an  explosion 
when  diiijied  into  water.  This  is  not  a  serious  drawback,  as 
I  do  not  consider  that  a  lead  bath  has  any  marked  advantages 


*  For  previous  articles  on  local  hardening  see  "Tempering  Hollow 
Mills  and  Other  Tools,"  by  I.  P.  Sallows,  February,  I'JOi,  and  "Pack- 
Hardening  Gages."  by  E  R.  Markliam,  June,  11)1)8.  The  process  here  de- 
scribed was  patented  March  17.  IBDH.     No.  882,1(18. 

t  Addi-osa  :  I'lttsburg  Lamp,  Urass  &  Glass  Co..  Allegheny,  Pa. 

I  William  ,\.  I'ainter  was  lioin  In  Waterhiiry,  Conn.  Ho  was  educated 
in  the  grammar  schools  of  Ncsv  York  Cily  and  the  CoIIckc  of  the 
City  of  Now  York.  He  served  an  aiJiirpnllccshlp  with  the  Mnllliews  & 
Wllllaid  Mfg.  Co.,  Walerliiry,  Conn.,  and  has  worked  for  the  Miller 
Mfg.  Co.,  'I'orrington,  Conn.  :'  Trenloii  Lamp  Co.,  Trenton.  N.  .1.;  and 
Is  now  master  niechanle  of  llio  I'lltsliurg  Lamp,  Itrnss  &  (ilass  Co., 
Plttshiu'g,  I'a.  His  specialty  Is  niiiiiiirael  indng  sheet  metal  goods  and 
castings  of  all  Idnds. 


over  a  good  coke  or  gas  furnace.  Moreover,  the  lead  bath 
has  a  disadvantage  in  that  it  leaves  a  thin  film  or  coating  on 
the  steel,  which  tends  to  keep  the  cooling  bath  from  penetrat- 
ing to  the  steel  and  cooling  Ihe  jilece  as  rapidly  as  it  would 
cool  IC  heated  in  a  furnace. 

General  Application  of  the  Shield  or  Cover  Method. 

The  shield  method  can  be  applied  to  almost  all  tool  steel. 
Any  hiaiid  or  grade  that  is  desirable  to  use  can  be  handled  in 
exactly  the  same  way  as  without  the  shield.  The  advantage 
of  the  shield  is  that  the  essential  wearing  surfaces  are 
hardened,  and  if  these  parts  only  require  hardening,  why 
harden  the  piece  all  over?  A  piece  hardened  all  over  is 
weakened  by  setting  up  internal  strains  and  stresses  which  are 
likely  to  develop  cracks  and  fractures  and  perhaps  cause  the 
ruination  of  an  expensive  part  after  it  has  boon  made  all 
ready  for  use. 

Gages  of  all  kinds  for  external  and  internal  use  can  be 
treated   to   advantage,    and   many    gages   now   being   made   ot 


Fig.  3.     Drop-hammer  Die,  and  Punch  with  Shields. 

machine  steel  and  case-hardened  can  be  made  advantageously 
of  tool  steel  in  this  manner,  only  the  wearing  parts  being 
actually  hardened,  while  the  remainder  is  left  soft.  Multiple- 
throw  crank-shafts  for  automobiles  and  high-duty  automobile 
parts  are  readily  treated  by  the  shield  method  so  that  the 
actual  wearing  parts  are  hardened  while  the  remainder 
of  the  piece  is  unchanged.  Tool  steel  bearings  for  ma- 
chinery may  be  hardened  on  the  inside  only,  whether  the 
bearing  is  in  one  piece  or  is  split  in  two  parts.  Large  rolls 
for  rolling  mills  can  be  made  with  the  journals  soft  or 
partly  soft,  thus  avoiding  the  breakage  of  same  at  the  shoul- 
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Fig.  4,    Two  Drawing  Dies  prepared  for  Local  Hardening  and  One 
after  Hardening. 

ders.  Hammer  faces  for  pneumatic  hammers  can  be  treated 
at  the  shank  so  that  the  shank  is  soft  while  the  die  part  is 
hard,  thus  avoiding  the  breakages  now  generally  experienced. 
All  kinds  of  drill  jig  bushings  can  be  hardened,  either  ex- 
ternally or  internally,  as  desired.  Shear  blades  and  other 
large  pieces  of  similar  use  can  be  hardened  on  the  cutting 
edges  while  the  bulk  of  the  metal  is  left  soft. 

Materials  used  for  Shields. 

In  practice  the  thinnest  possible  cover  to  accomidish  the 
desired  results  should  be  used.  I  have  not  had  to  use  material 
thicker  than  0.020  inch  for  ordinary  work,  and  not  thinner 
than  0.010  inch  for  small  work.  The  thickness  that  serves 
best  for  average  work  is  about  0.014  inch.  The  oljject  of  the 
shield  is  to  cool  the  steel  as  quickly  as  possible  under  the 
cover  without  hardening  same  and  without  leaving  a  line  of 
tension  between  the  hardened  and  unhardened  areas.  The 
cover  or  shield  can  be  made  of  any  sheet  iron  or  sheet  steel, 
and  scrap  pieces,  even  if  rusty,  answer  the  purpose  satisfac- 
torily. Galvanized  iron  or  tin  plate  should  not  be  used,  as  the 
coating  of  zinc  or  tin  when  heated  enters  the  steel  and  de- 
teriorates it. 

The  shields  or  covers  are  made  in  different  ways  to  suit  the 
conditions.  Some  are  made  with  top  and  bottom  pieces  with 
another  strip  or  piece  for  the  edge  to  act  as  a  binder  to  hold 
Ihe  top  nnd  bolloni  in  place  and  to  protect  the  edges  of  the 
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piece.  Some  shields  are  made  in  one  piece  wliere  the  shape 
is  not  irregular.  This  applies  in  the  case  of  round  drawing 
dies  and  similar  parts.  In  such  cases,  of  course,  the  shield 
is  formed  to  shape  by  cutting  and  bending.  Where  an 
irregular  shape  is  to  be  cut  out,  the  piece  to  be  hardened  is 
laid  on  the  sheet  metal  and  the  outline  scratched  on  same. 
The  shape  is  cut  out  with  a  chisel,  leaving  a  margin  of  the 
required  width  around  the  edges  that  are  to  be  hardened.  The 
width  of  this  margin  depends  on  the  size  of  the  part  and  the 
nature  of  the  work.  A  pair  of  hand  shears  or  snips,  a  small 
chisel,  a  scriber,  hammer,  punch  and  pliers  are  the  principal 
tools  necessary.  A  supply  of  sheet  metal,  rivets,  and  iron  bind- 
ing wire  completes  the  outfit. 

How  the  Shield  Method  Differs  froin  Other  Protective  Methods. 
Mechanical  journals  and  books  on  shop  practice  have  not 
treated  of  this  method,  although  other  methods  very  similar 
have  been  described.  There  are  several  methods  moderately 
successful  for  local  hardening  and  tempering,  one  being  by 
dipping  the  piece  part  way  into  a  bath,  a  practice  that  is  com- 


A  B 

Fig.  5.    Reverse  Drawing  Die.  Fig.  6.    Embossing  Die. 

monly  followed  in  hardening  chipping  chisels.  Another 
method  is  holding  a  heated  piece  over  and  above  the  bath 
and  directing  a  stream  of  water  onto  the  part  to  be  hardened. 
I-arge,  round  drawing  dies  having  to  be  hardened  on  the  inside 
are  examples  of  this  practice,  a  cone-shape  spout  being  used 
at  the  bottom  of  the  pipe  to  deflect  the  stream  onto  the  in- 
terior of  the  die.  A  third  method  is  that  of  making  a  box 
or  form  of  heavy  steel,  cutting  or  drilling  out  the  shape 
of  the  piece  to  be  hardened.  A  lid  is  fitted  to  the  box  and  the 
piece  is  heated  in  the  fire,  and  after  being  heated  is  placed 
in  the  box  and  quenched.  This  method  is  objectionable  in 
that  the  box,  being  made  of  thick  material,  causes  uneven 
cooling,  most  of  the  heat  having  to  be  drawn  off  through 
the  exposed  parts  of  the  piece.  A  fourth  method  is  the  use 
of  fire-clay  or  asbestos  wrapped  around  the  parts  to  be  left 
soft,  the  holes  being  plugged  with  fire-clay,  asbestos  or  even 
putty.  Iron  wire  is  used  to  wrap  around  a  non-conducting 
material  to  hold  it  in  place.  It  then  has  to  be  baked  in  an 
oven  or   furnace  until   the  moisture  is   dried  out.     Then  the 


Fig.  7.    Blanliing  Dies. 

part  is  heated  in  the  furnace  to  the  hardening  heat,  and 
dipped.  Inasmuch  as  these  materials  are  poor  conductors  of 
heat  and  as  the  heat  must  be  drawn  quickly  in  order  for 
the  steel  to  contract  evenly  with  the  hardened  or  exposed 
parts,  this  method  has  not  been   very  successful. 

A  piece  of  steel  heated  to  a  proper  hardening  heat  and 
quenched  in  a  box  of  shield  of  very  thin  steel  or  iron  material, 
will  remain  soft  because  the  water  cannot  cool  it  directly. 
Steam  or  vapor  forms  between  the  cover  and  the  steel,  driving 


the  water  away  until  the  piece  has  cooled  down.  If  holes 
are  cut  through  the  cover  to  let  the  steam  out  more  rapidly, 
that  part  of  the  steel  exposed  will  harden.  To  show  that  the 
steam  imprisoned  between  the  steel  and  the  shield  is  a  non- 
conductor of  sufficient  efficiency  to  make  the  difference  be- 
tween hardening  and  annealing,  take  a  round  piece  of  tool 
steel  and  fit  a  cover  tightly  around  it,  leaving  half  its  length 
exposed.  Heat  this  piece  all  over  and  cool  all  over.  It  will  be 
found  that  the  steel   has  hardened  its  full  length  under  the 


Fig.  8,     Samples  of  Latlie  Tools  with  Shields. 

cover,  as  well  as  on  the  exposed  parts.  The  reason  Is  that 
when  the  cover  is  tightly  fitted  no  water  can  penetrate  be- 
tween the  shield  and  the  steel,  and  hence  no  steam  is  formed. 
The  cover  being  thin,  the  steel  cools  rapidly  and  hardening 
takes  place.  This  proves  that  the  cover  itself  is  a  good  con- 
ductor of  heat,  but  the  thin  stratum  of  steam  which  will 
always  exist  between  the  cover  and  the  piece  as  ordinarily 
fitted,  is  sufficient  to  check  the  hardening  process. 
Description  of  Work  Locally  Hardened. 

The  part  shown  in  Fig.  1  at  A  is  an  ordinary  blanking  or  cut- 
ting die  and  is  an  example  showing  how  any  shape  to  be  hard- 
ened can  be  outlined  in  the  cover.  The  cover  is  made  in  two 
pieces,  the  top  and  sides  being  one  piece  and  the  bottom  the 
other  piece.  The  material  of  this  shield  is  No.  26  sheet  steel 
and  is  about  0.018  inch  thick. 

The  second  piece  shown  in  Fig.  1  at  B  is  a  round  threading 
die,  and  the  shield  is  applied  so  that  the   threads   only  are 


Fig.  9.     Miscellaneous  Examples 

hardened,  the  exterior  remaining  soft.  It  illustrates  a  very 
practical  use  of  the  shield  method.  The  die  is  split  at  one 
point,  being  of  the  adjustable  type.  Inasmuch  as  only  the 
teeth  are  hardened,  there  is  no  danger  of  cracking  the  die 
in  adjustment,  and  there  is  less  distortion  and  change  of 
pitch.  The  cover  is  made  in  one  piece  and  can  be  used  several 
limes  before  being  destroyed  by  the  heat. 

The  third  piece  shown  in  Fig.  1  at  C  is  a  plain  blanking  die, 
but  instead  of  being  hardened  around  the  edge  of  the  cutting 
part  as  in  A,  it  is  hardened  half  the  thickness  of  the  steel, 
leaving  the  whole  lower  half  soft,  this  being  protected  by  the 
cover,  while  the  upper  half  is  hardened.  This  gives  the  die 
all  the  advantages  of  a  die  made  of  composite  steel,  a  material 
that  is  made  of  half  tool  steel  and  half  soft  steel  or  iron 
welded  together.  This  material  is  extensively  used  on  small 
die  work,  but  the  shield  method  makes  its  use  unnecessary 
as  all  its  advantages  are  obtained  very  simply,  and  it  never 
splits  at  the  weld  as  is  sometimes  the  case  with  composite 
steel. 

A  square  threading  die  is  shown  in  the  shield  at  A  in  Fig. 
2,  and  the  same  remarks  apply  in  regard  to  distortion  and 
change  of  pitch  as  in  the  case  of  the  round  threading  die. 
At  B  is  shown  a  press  die  in  its  cover  ready  to  be  hardened. 
The  exposed  portion  is  not  large  in  proportion  to  the  size  of 
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the  die.  but  It  will  harden  just  as  well  ns  If  there  were  a  half 
Inch  innrKlu  exposed  all  around  the  edge.  The  cover  Is  held 
on  by  iron  wire.  Brass  wire  or  rivets  should  not  be  used,  as 
the  heat  destroys  them.  At  ('  Is  shown  a  progressive  or  fol- 
lowing die.  There  is  nothing  of  special  interest  In  the  de- 
sign, but  the  method  of  hardening  a  narrow  ring  around  each 
hole  is  unique.  The  cover  is  cut  out  so  as  to  leave  a  narrow 
margin  of  exposed  steel  around  each  hole.  The  die  Is  hardened 
•exactly  as  the  cover  shows,  the  remainder  of  the  body  being 
soft,  as  before  dipping. 

In  Fig.  3  at  A,  Is  a  forming  die  for  drop-hammer.    It  is  8i/i 
Inches  long,  %  inch  thick  and  4  Inches  high,  and  has  been 


Fig    10.    Group  of  Large  Dies  and  Covers. 

hardened  all  around  the  outline  of  the  top  or  face  for  a  width 
of  1-1.  inch.  The  scale  is  still  on  the  steel  and  no  finishing  has 
been  done.  The  cover  had  two  large  holes  cut  out  to  balance 
the  cooling  as  the  narrow  center  would  warp  the  bottom.  This 
piece  was  hardened  without  warping.  At  B  is  shown  a  large 
blaniving  punch  with  the  face  up.  In  hardening  large  punches 
it  is  only  necessary  to  harden  an  area  around  the  cutting 
edge.  The  steel  plate  or  cover  on  the  face  of  the  punch  is 
0.020  inch  thick  and  was  held  to  the  face  of  the  punch  by 
three  3/16  inch  screws,  holes  being  drilled  in  the  face  of  the 
punch  to  correspond.  This  is  a  good  example  of  cover  harden- 
ing and  demonstrates  its  value,  as  the  punch  retains  its  shape 
perfectly  after  being  dipped. 

Two  drawing  dies  are  shown  in  Fig.  4  with  the  covers  on 
ready  to  harden,  and  a  third  die  is  shown  without  a  shield. 
These  shields  are   made  in   one  piece  and  can  be  used  over 


Fig.  II.     Another  Group  of  Large  Dies. 

again.  A  drawing  die  needs  to  be  made  as  hard  as  possible, 
and  yet  when  a  die  is  hardened  all  over  it  is  necessary  to 
draw  the  temper  in  order  to  relieve  the  Internal  strains. 
By  the  shield  method  the  working  part  is  made  as  hard  as  it 
can  be  made  while  the  soft  part  gives  it  a  suitable  backing 
and  strength.  The  shrinkage  can  be  regulated  by  the  thick- 
ness of  the  shield  or  by  putting  vent  holes  around  the  edge 
of  same.  The  vent  holes  let  out  the  steam  and  cause  the 
shielded  part  to  cool  more  rapidly.  Dies  hardened  by  the 
shield  process  can  be  shrunk  repeatedly  to  take  up  the  wear. 

A  reverse  drawing  die  G  inches  outside  diameter,  5  Inches 
inside   diameter,   with    hardened    ring   riveted   to   the   top   or 


wearing  edge,  is  shown  In  Fig.  5  at  A.  At  II  is  illustrated  the 
method  of  hardening  the  ring,  leaving  the  shoulder  or  bottom 
edge  soft  by  covering  It  with  a  shield  of  thin  steel.  The  ring 
can  be  fitted  nfter  hardening,  driven  on  a  shoe  and  holes 
drilled  through  from  outside  of  the  machine  steel  shoe,  and 
riveted.  Tile  hardened  portion  is  then  ground  to  size.  It 
the  top  ring  were  welded  to  the  shoe  it  would  have  to  be  dis- 
carded when  worn  down. 

In  Fig.  6  is  shown  an  embossing  die  made  of  tool  steel.  It 
Is  8V2  Inches  diameter  and  3  Inches  thick.  This  die  was 
covered  on  the  bottom  and  sides  with  No.  25  sheet  steel  0.020 
inch  thick  and  placed  in  a  basket  or  hanger  so  that  It  could 
be  immersed  by  a  tackle.  The  embossed  part  was  filled  with 
bone  dust  for  protecting  it  in  the  fire,  but  charcoal  or  any 
suitable  filling  will  do  as  well.  When  covering  shallow  dies, 
the  top  edge  should  be  left  standing  about  a  half  Inch  above 
the  face  of  the  die  instead  of  being  folded  over,  as  shown  In 
the  Illustration.  This  face  is  filled  in  as  described  above  as 
the  filling  will  protect  the  face  of  the  die.  It  should  be  left 
in,  when  dipped,  and  the  die  should  be  suspended  face  up  and 
about  3  inches  below  the  water  level,  while  a  stream  of 
water  of  large  volume  but  low  pressure  is  directed  against 
the  center  of  the  die  while  the  die  Is  moved  around  in  the 
tank.  This  can  be  done  with  one  hand  holding  the  tackle 
while  the  other  hand  directs  the  stream.  The  filling  or  pack- 
ing will  fioat  away,  leaving  the  surface  of  the  die  clean.  A 
%-inch  hose  without  nozzle  is  about  right  for  ordinary  work. 

In  this  connection  it  may  be  mentioned  that  a  skeleton 
platform  with  hanger  is  an  advantage  for  handling  large  work, 
as  any  piece  too  large  for  tongs  can  be  placed  on  the  plat- 
form and  lowered  into  the  tank.     It  may  be  cooled  from  the 


Fig.  12.     iVIiscellaneous  Collection  of  Shields  or  Covers  showing 
Range  of  Application. 

bottom,  if  necessary,  as  well  as  from  the  top.  Some  shapes 
give  better  results  if  covered  only  on  the  sides,  leaving  the 
top  and  bottom  exposed.  The  hanger  gives  the  bottom  a' 
chance  to  cool  off,  but  not  as  rapidly  as  the  top  where  the 
stream  of  water  is  directed.  This  method  is  an  improve- 
ment over  the  present  way  of  liardening  drop  forging  dies, 
this  class  of  hardening  being  regarded  as  very  diflicult  where 
the  shapes  'are  irregular  and  the  thickness  of  the  walls  un- 
even.    It  will  apply  to  all  deep  or  hollow  dies. 

To  the  left  in  Fig.  7  is  shown  a  blanking  die  11%  inches  In- 
side diameter,  IV^  inch  thick  and  1%  inch  width  of  walls.  This 
die  is  covered  and  hardened  in  the  regular  way.  The  temper 
is  drawn,  after  which  it  can  be  placed  in  the  lathe  and  trued 
up.  The  outside  is  as  soft  as  it  was  before  dipping.  Obvi- 
ously, this  die  is  much  stronger  than  one  hardened  all  over. 
At  the  right  is  shown  a  blanking  punch  UVs  inches  outside  di- 
ameter, 1%  inch  thick,  with  walls  1%  inch  wide.  It  is  hard- 
ened on  the  outside  only  and  the  temper  is  drawn.  The  inside 
is  as  soft  as  before  hardening,  and  is  made  a  driving  fit  on  a 
cast  iron  holder.  The  fit  can  be  made  a  very  tight  drive  with- 
out danger  of  cracking  the  ring. 

Fig.  8  shows  the  application  of  the  shield  method  to  harden- 
ing lathe  tools.  At  A  is  shown  a  right-hand  side  tool  of  car- 
bon steel  hardened  on  the  cutting  face  only,  the  back  being 
left  soft.  The  cutting  edge  can  be  left  much  harder  than 
usual  without  danger  of  weakening  the  tool.  At  B  is  shown 
a  self-hardening  tool  that  has  been  heated  up  to  the  proper 
temperature  without  cover  and  the  cover  applied  to  the 
tool  before  dipping  In  oil.  This  method  works  equally  as 
well  on  nii'-hardeiied  tools,  the  cover  being  put  on  before 
holding  the  tool  in  the  air-blast.  The  breakage  of  self-harden- 
ing steel   tools  Is  an  expensive  item  and  usually  amounts  to 
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more  than  the  actual  wear  of  the  tools,  but  if  they  are  made 
with  a  soft  back  or  partly  soft  back  and  with  only  the  working 
parts  hard,  as  will  he  the  case  with  the  shield  process,  the 
tool  is  much  stronger,  and  is  much  less  liable  to  fracture 
In  service.  At  C  is  a  half  diamond  point  lathe  tool  which 
is  hardened  only  on  the  working  face.  The  sheet  covers  can 
be  applied  to  any  shape  of  lathe  or  planer  tool  by  any  one 
of   ordinary   mechanical   skill. 

In  Fig.  9  a  ball  peen  hammer  is  shown  placed  ready  for 
hardening  and  the  eye  for  the  handle  is  not  filled,  but  is 
covered  with  a  shield  of  steel  wrapped  a''ound  the  part  to  be 
kept  soft.  The  eye  will  not  harden,  as  the  heat  of  the  steel 
inside  of  the  cover,  when  dipped,  creates  steam  which  drives 
the  water  bacK  until  the  heat  is  reduced.  The  milling  cutter 
in  this  illustration  is  shielded  with  two  circular  plates  0.020 
inch  thick  and  the  hole  in  the  center  is  not  filled.  The  disks 
of  sheet  metal  are  held  together  by  iron  wire,  and  any  de- 
sired area  on  the  sides  of  the  cover  can  be  left  soft  by  making 
the  size  of  the  disks  to  suit.  This  is  far  better  than  the 
heavy  plates  that  are  generally  used,  as  the  heat  is  drawn 
off  more  rapidly,  leaving  less  internal  stresses  in  the  steel. 
The  tap  shown  has  been  hardened  on  the  teeth  only,  the 
body  and  shank  being  shielded  so  that  they  are  left  soft. 
Taps  hardened  in  this  manner  are  truer  in  the  pitch  and  the 
size  is  less  likely  to  be  changed  than  if  hardened  all  over. 
The  preparation  of  the  cover  took  less  than  a  minutes"  time. 


Pig.  1.    Bope  Sheave  20  Feet  in  Diameter  for  Driving  Refrigerating  Plant. 

only  two  strips  of  sheet  steel  being  required  and  a  short 
section  of  iron  binding  wire.  Flat  drills  are  hardened  on  the 
point  and  sides  only,  the  center  being  left  soft.  Such  drills 
will  not  snap  off  short  when  caught  in  the  work,  but  will 
bend  before  breaking.  The  shield  consists  simply  of  two  thin 
plates  held  on  by  iron  wire. 

Fig.  10  illustrates  a  group  of  large  dies  and  their  covers. 
In  Fig.  11  is  illustrated  another  group  of  large  dies,  and 
in  Fig.  12  is  shown  a  miscellaneous  collection  of  covers  that 
have  been  used  to  shield  work  from  %  inch  diameter  to  12 
inches  diameter.  The  shields  are  made  mostly  from  stock 
0.010  to  0.020  inch  thick.  Some  of  the  circular  shields  have 
been  in  the  fire  several  times. 

My  conclusion  is  that  the  shield  method  of  local  hardening 
is  applicable  to  a  vast  range  of  work,  and  that  the  cutting 
tools,  dies,  taps,  gages,  etc.,  locally  hardened  and  tempered,  are 
less  likely  to  warp  and  change  in  shape  in  hardening  and 
are  more  durable  in  service  than  when  hardened  in  the  com- 
mon way.  The  application  of  the  shields  is  cheap,  and  any 
one  of  ordinary  .skill  is  able  to  cut  them  out  and  apply  them 
to  the  work.  The  saving  in  breakage  alone  will  more  than 
pay  the  expense  of  applying  the  shields,  w-hile  the  greater 
durability  of  tools  so  hardened  makes  the  process  profitable 
to  follow. 

*     *     * 

One  of  the  most  remarkable  flying  machine  performances, 
undertaken  under  the  auspices  of  official  supervision,  is  that 
of  DelegTange,  a  French  aeronaut,  who,  on  June  22,  with  an 
aeroplane  covered  a  little  more  than  11  miles  in  IGir.  minutes, 
making  nine  rounds  of  a  measured  course. 


LARGE  ROPE  SHEAVE- CUT  GEARS  OF 
UNUSUAL  DIMENSIONS. 

A  rope  sheave  20  feet  in  diameter,  with  20  grooves  for 
2-inch  rope,  weighing  48.000  pounds  finished,  was  recently 
made  by  H.  W.  Caldwell  &  Son  Co.,  Chicago,  111.  The  sheave 
is  shown  in  Fig.  1  on  the  boring  mill.  It  has  a  double  set 
of  arms,  and  was  cast  in  one  piece  and  then  split  apart  for 
convenience   in    handling   and   erecting.     It   was   cast   in   the 


Fig.  2.    Heavy  Cut  Gears  of  Unusual  Dimensions. 

foundry  of  the  company,  and  was  finished  on  a  20-foot  boring 
mill.  The  sheave  will  be  used  in  connection  with  the  main 
drive  of  a  refrigerating  plant  in  Mexico  to  reduce  the  speed 
of  an  electric  motor,  the  motor  being  direct  connected  to 
a  small  sheave.  The  transmission  is  by  means  of  what  is 
generally  known  as  the  American  or  single  rope  system. 

Figs.  2  and  3  show  a  pair  of  heavy  cut  gears  of  unusual  di- 
mensions, recently  produced  in  the  same  works.  The  gears  are 
of  semi-steel  mixture,  and  were  cast  in  halves  and  the  joints 
planed.  The  weight  of  the  large  gear  is  13,800  pounds  and 
of  the  small  gear  8,000  pounds.  The  diameter  of  the  large 
gear  is  95.51  inches,  100  teeth,  and  of  the  small  gear  55.41 
inches,  58  teeth.  The  width  of  the  face  is  27  inches  and  the 
pitch  is  3  inches.  The  teeth  were  machined  in  a  Gleason  gear 
planer,  it  being  preferable  to  plane  the  teeth  rather  than 
mill  them  on  account  of  the  extraordinary  dimensions  of  the 
gears.  It  may  be  said  as  a,  general  projjosition  that  it  is 
preferable  to  plane  spur  gears  in  all  sizes  above  2  or  2^2  cir- 


Pig.  3.    Gears  being  planed  on  a  Gleason  Gear  Planer. 

cular  pitch.     The  gears  illustrated  are  to  be  used  in  connec- 
tion with  the  drive  of  a  mining  hoist  in   the  Lake  Superior 

copper  mines. 

*     *     * 

The  Pennsylvania  Railroad  has  had  a  long  line  of  engineers 
for  presidents,  and  for  many  years  it  did  not  list  its  stock  on 
the  New  York  Stock  Exchange.  The  pre-eminence  of  this 
corporation  over  all  other  railway  organizations  as  a  legiti- 
mate enterprise  is  undoubtedly  due  to  these  facts  and  to  the 
sense  of  duty  and  practical  ability  of  its  presidents. — W.  D. 
Marks,  in  Engineering  Xews. 
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JIGS  AND  FIXTURES— 5. 


EINAR  MOHIN  • 

CLAMPING  DEVICES  iCoutlnuod.) 
It  was  mentioned  In  the  previous  installment,  appearing  in 
Mai  iiiNKUY  last  montli,  that  ihe  loose  leaf  construction,  as  a 
rule,  is  only  used  when  a  guide  hushing  can  he  put  intoi  the 
leaf,  hecause  its  construction  is  rather  expensive  to  use  for 
the  sinsle  purpose  of  clamping.  When  the  leaf  is  simply  in- 
tended to  hold  one  or  more  set-screws  by  which  the  work  is 
held  down,  it  may  be  made  and  fastened  as  shown  in  Fig.  SJl. 
In  this  case,  the  name  "leaf"  is  rather  out  of  place,  and  this 
fastening  device  becomes  merely  a  strap.  Some  improve- 
ments of  this  kind  of  clamping  device  are  shown  in  Fig.  52. 
where  the  ends  of  the  strap  are  slotted  in  various  ways  so  as 
to  permit  getting  the  strap  out  of  the  way  rapidly  when  the 
worK  is  to  be  removed. 

The  ordinary  jacli-screw  is  used  to  some  extent  as  a  clamp- 
ing device  in  drill  jigs,  but  the  objection  to  its  use  is  that, 
not  being  an  integral  part  of  the  jig,  it  is  very  apt  to  get 
lost.  In  Fig.  53  are  shown  two  simple  devices  working  on  the 
same  principle  as  the  jack-screw,  but  having  the  advantage  of 
being  connected  to  the  jig  by  the  pin  shown  at  B.  At  A,  in 
Fig.  53,  a  set-screw  screws  directly  into  the  end  of  the  eye- 
bolt,  and  at  0  a  long  square  nut  is  threaded  on  the  eye-bolt. 
These  nuts  must  be  made  of  special  length,  and  be  made  up 
especially   for   this   purpose.     The   eye-bolts   are   fastened,   as 
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Fig.  51.     Common  Clamping  Strap. 

shown,  directly  to  the  wall  of  the  jig,  and  the  set-screw  or  nut 
is  tightened  up  against  the  work.  The  eye-bolt  can  be  set  at 
different  angles  to  suit  the  work,  thereby  providing  a  clamp- 
ing device  which  may  be  said  to  possess  double  adjustment. 
This  device  makes  a  very  convenient  clamping  arrangement. 
It  works  satisfactorily,  and  has  the  advantage  of  being  easily 
swung  out  of  the  way. 

The  principles  of  clamping  work  in  the  jig  by  means  of  a 
wedge  or  tapered  gib  is  illustrated  in  Fig.  54.  The  work  Is 
located  between  the  wedge  A  and  the  wall  B  of  the  jig  and 
pressed  up  against  the  wall  by  the  wedge  which  can  be  driven 
in  by  a  hammer,  or  screwed  in  place  when  the  jig  Is  con- 
structed as  shown.  It  is  preferable  to  have  the  wedge 
screwed  in  place,  as  it  Is  then  less  apt  to  loosen  by  the  con- 
stant vibrations  to  which  it  is  subjected,  and  at  the  same 
time  the  wedge  is  less  apt  to  get  lost,  being  an  integral  part 
•of  the  jig.  The  ear  for  the  screw  may  be  placed  in  any  direc- 
tion in  regard  to  the  gib,  as  indicated  by  the  dotted  lines  in 
the  end  view  of  Fig.  54.  This  tightening  device  is,  in  par- 
ticular, adapted  to  work  of  dove-tail  shape,  as  shown  in  Fig. 
55.  In  this  case  the  wedge  is  made  similar  to  the  common 
taper  gib  used  for  taking  up  the  wear  in  dove-tail  slides.  It 
is  sometimes  of  advantage  to  relieve  the  bearing  surface  oppo- 
site the  wedge,  as  shown  in  dotted  lines  in  Fig.  54,  in  order 
to  provide  two  distinct  bearing  points,  which  prevents  the  work 
from  rocking. 

If  it  is  required  to  get  a  bearing  on  two  points  of  a  surface 
that  Is  likely  to  vary  in  its  dimensions,  a  yoke  can  be  used, 
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designed  on  the  principle  of  that  shown  in  Fig.  56.  In  the 
engraving,  A  is  the  work  to  be  damped,  and  B  Is  the  yoke 
which  fits  into  a  slot  in  the  center  of  the  strap  or  clamp  C. 
Tne  yoke  is  held  by  a  pin  I),  around  which  it  can  swivel  to 
adjust  itself  to  the  work.  It  is  evident  that  the  amount  of 
pressure  at  the  two  points  E  and  F  will  be  equal,  or  at  least 
near  enough  for  all  practical  purposes,  even  though  the  screws 
at   the   ends  of  the  strap   may  not  be  equally  tightened.     In 
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Fig.  62.    Improved  Designs  of  Clamping  Straps. 

this  device  the  pin  D  takes  the  full  clamping  strain,  and 
should  therefore  be  designed  strong  enough,  and  the  strap 
which  is  weakened  by  the  slot  and  the  hole  in  the  center, 
should  be  reinforced,  as  indicated,  at  this  place.  It  is  prefer- 
able to  have  spiral  springs  at  each  end  of  the  strap  to  pre- 
vent the  strap  from  slipping  down  when  the  work  is  taken 
out.  The  strap  may  be  made  either  of  cast  iron  or  machine 
steel,  the  yoke  being  made  out  of  machine  steel. 

Eccentric  clamps  and  shafts  for  binding  purposes  are  often 
used.  In  Figs.  57  and  5S  are  shown  two  applications  of  the 
principle  of  the  eccentric  shaft.  In  Pig.  57  the  eccentric  shaft 
A  has  a  bearing  at  both  ends,  and  the  eye-bolt  B  is  connected 
to  it  at  the  center  and  is  forced  down  when  the  eccentric 
shaft  Is  turned.  This  causes  the  two  end  points  of  the  clamp 
C  to  bear  on  the  work.  This  clamping  arrangement  has  a 
very  rapid  action  and  gives  good  satisfaction.  The  throw 
of  the  eccentric  shaft  may  vary  from  1/16  inch  to  about  \i 
inch,  depending  upon  the  diameter  of  the  shaft  and  the  accu- 
racy of  the  work.  In  cases  where  it  is  required  that  the 
clamp  should  bear  in  the  center,  an  arrangement  like  the  one 
shown  in   Pig.  58  may  be  used.     Here  the  eccentric  shaft  A 
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Fig.  53.    Clamping  Devices  working  on  the  Jack-screw  Principle. 

has  a  bearing  in  the  center  and  eye-bolts  B  are  connected 
to  it  at  the  ends.  As  the  eccentricity  is  the  same  at  both 
ends,  the  eye-bolts  or  connecting-rods  will  be  pulled  down 
evenly  when  the  lever  C  is  turned,  and  the  strap  D  will  get 
an  even  bearing  on  the  work  In  the  center.  If  the  force  of 
the  clamping  stress  is  required  to  be  distributed  equally  at 
different  jioints  on  the  work,  a  yoke  like  that  shown  In  Fig. 
56  may  be  used  in  combination  with  the  eccentric  clamping 
device  In  Fig.  58. 
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When  it  is  essential  that  the  strap  D  should  also  be  used 
for  locating  purposes,  necessary  guides  will  be  provided  for 
the  strap,  so  as  to  hold  it  in  the  required  position.  These 
guiding  arrangements  may  consist  of  rigid  rods,  ground  and 
fitted  into  drilled  and  reamed  holes  in  the  strap,  or  square 
bars  held  firmly  in  the  jig,  and  fitted  into  square  slots  at 
the  ends  of  the  strap.  The  bars  can  also  be  round,  and  the 
slots  at  the  ends  of  the  strap  half  round,  the  principle  in  all 
cases  remaining  the  same,  excepting,  of  course,  that  the  more 
rigid  the  guiding  arrangement  is,  the  more  may  the  accuracy 
of  the  locating  be  depended  upon. 

The  ordinary  eccentric  lever  works  on  the  same  principle 
as  the  eccentric  rods  just  described.  There  is  a  great  variety 
of  eccentric  clamping  devices,  but  they  are  not  as  commonly 
used  in  present-day  jig  design  as  they  used  to  be  a  few  years 
ago.  The  eccentric  clamping  levers,  however,  provide  good 
and  rapid  clamping  action.  In  Fig.  59  is  shown  one  especial 
ly  intended  for  clamping  finished  work.  It  is  not  advisable  to 
use  this  kind  of  lever  on  rough  castings  for  the  reason  that 
these  latter  may  vary  so  much  that  the  cam  or  eccentric  will 
have  to  have  too  great  a  throw  for  rigid  clamping  to  suit  the 
rough  castings.     The  extreme  throw   of  the  eccentric  lever 
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Fig.  54.    Wedge  or  Taper  Gib  used  for  Clamping. 

should  in  general  not  exceed  1/6  of  the  length  of  the  radius 
of  the  eccentric  arc  if  the  rise  takes  place  during  one-quarter 
of  a  complete  turn  of  the  lever.  This  would  give  an  extreme 
throw  of  say  %  inch  for  a  lever  having  1%  inch  radius  of 
the  cam  or  eccentric.  Even  to  one  unfamiliar  with  this  kind 
of  work  it  is  plain  that  as  the  eccentric  cam  swivels  about 
the  center  A,  the  lever  being  connected  to  the  jig  with  a  stud 
or  pin,  the  face  B  of  the  cam,  which  is  struck  with  the  radius 
R  from  the  center  C.  recedes  or  approaches  the  side  of  the 
work,  thereby  releasing  it  from,  or  clamping  it  against,  the 
bottom  or  wall  of  the  jig.  The  lever  for  the  eccentric  may 
be  placed  in  any  direction,  as  indicated  by  the  full  and  dotted 
lines  in  Fig.  59.  In  Fig.  60  is  shown  another  eccentric  lever, 
which  is  used  frequently  on  small  work  for  holding  down 
straps  or  leaves,  or  for  pulling  together  two  sliding  pieces,  or 
one  sliding  and  one  stationary  part,  which  in  their  turn  hold 
the  work.     These  sliding  pieces  may  be  V-blocks  or  some  kind 
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Fig.  55.    Wedge  used  for  Clamping  Dove-tailed  "Work. 

of  jaws.  The  cam  lever  is  attached  to  the  jig  body,  the  leaf, 
or  the  jaw,  by  a  pin  through  hole  A.  The  hook  B  engages  the 
stud  or  pin  G  which  is  fastened  in  the  opposite  jaw  or  part, 
which  is  to  be  clamped  to  the  part  into  which  the  pin  through 
hole  A  is  fastened. 

The  variety  of  design  of  eccentric  cani  levers  is  so  great 
that  it  is  impossible  to  show  more  than  the  principles,  but 
the  examples  shown  embody  the  underlying  action  of  all  the 
different  designs. 


The  Design  of  Jigs. 
To  give  any  rational  rules  or  methods  for  the  design  of 
drill  jigs  would  be  almost  impossible,  as  almost  every  jig  has 
to  be  designed  in  a  somewhat  different  way  from  every  other 
jig,  to  suit  and  conform  with  the  requirements  of  the  work. 
All  that  can  be  done  is  to  lay  down  the  principles.  The  main 
principles  for  jigs  as  well  as  fixtures  were  treated  at  length 
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Fig.  56.    Equalizing  Clamp. 

in  the  first  installment  (April  issue)  of  these  articles.  It  is 
proposed  in  the  following  to  dwell  more  in  detail  on  the 
carrying  out  of  the  actual  work  of  designing  jigs. 

Before  making  any  attempt  to  put  the  lay-out  of  the  jig  on 
paper,  the  designer  should  carefully  consider  what  the  jig 
will  he  required  to  do,  the  limits  of  accuracy,  etc.,  and  to 
form,  in  his  imagination,  a  certain  idea  of  the  kind  of  a  jig 
that  would  be  suitable  for  the  purpose.  In  doing  so,  If  a 
model  or  sample  of  the  work  to  be  made  is  at  hand,  it  will 
be  found  to  be  a  great  help  to  study  the  actual  model.  If  the 
drawing,  as  is  most  often  the  case,  is  the  only  thing  that  Is 
at  hand,  then  the  outline  of  the  work  should  be  drawn  in  red 
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Pig.  57.    Eccentric  Clamping  Bolt.    ■ 

ink  on  the  drawing  paper,  on  which  the  jig  is  subsequently 
to  be  laid  out,  and  the  jig  built  up,  so  to  speak,  around  this 
outline.  The  design  of  the  jig  will  be  greatly  simplified  by 
doing  this,  as  the  relation  between  the  work  and  the  jig  will 
always  be  plainly  before  the  eyes  of  the  designer,  and  it  will 
be  more  easily  decided  where  the  locating  points  and  clamp- 
ing arrangements  may  be  properly  placed.  When  draw- 
ing and  projecting  the  different  views  of  the  jig  on  the  paper, 
the  red  outline  of  the  work  will  not  in  any  way  interfere, 
and  when  the  jig  is  made  from  the  drawing,  the  red  lines  are 
simply  ignored,  excepting  to  the  extent  in  which  the  outline 
of  the  pieces  may  help  the  toolmaker  to  understand  the  draw- 
ing and  the  purpose  of  certain  locating  points  and  clamping 
devices. 

If  it  is  possible,  the  jig  should  be  drawn  full  size,  as  it  is 
a  great  deal  easier  to  get  the  correct  proportions,  when  so 
doing.  Of  course,  in  many  cases,,  it  will  be  impossible  to 
make  the  jigs  full  size.  In  such  cases  the  only  thing  to  do 
is  to  make  them  to  the  largest  possible  regular  scale.  Every 
jig  draftsman  should  be  supplied  with  a  set  of  blue-prints 
containing  dimensions  of  standard  screws,  bolts,  nuts,  thumb- 
screws, washers,  wing  nuts,  sliding  points,  drills,  counterbores, 
reamers,  bushings,  etc. ;  in  short,  with  blue-prints  giving  dimen- 
sions of  all  parts  that  are  used  in  the  construction  of 
jigs,  and  which  are,   or  can  be,   standardized.     It   should  be 
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required  of  every  designer  and  draftsman  that  he  use  these 
standards  to  the  largest  possible  extent,  so  as  to  bring  down 
the  cost  of  Jigs  to  as  low  a  figure  as  possible. 

If  it  does  not  meet  with  objections  from  higher  authorities. 
which  it  ought  not  to,  It  Is  highly  advantageous  for  the  ob- 
taining of  best  results,  that,  before  starting  on  the  drawing, 
the  draftsman  who  Is  to  lay  out  the  jig  should  converse  with 
the  foreman  who  Is  actually  going  to  use  the  jig.  Oftentimes 
this  man  will  be  able  to  supply  the  best  idea  for  the  making  of 
the  jig  or  tool.     Not  only  is  advantage  taken  of  the  combined 
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Fig.  58.    Another  Example  of  Eccentric  Clamping  Bolt. 

experience  of  the  draftsman  and  the  foreman,  but  it  is  also 
a  precaution  of  great  importance  for  making  all  parties  feel 
satisfied. 

As  a  jig  drawing,  in  most  cases,  is  only  used  once,  or  at 
most  only  a  very  few  times,  it  is  not  considered  worth  while 
to  make  a  tracing  or  blue-print  from  the  drawing,  but,  as  a 
rule,  the  pencil  drawing  itself  may  be  used  to  advantage.  If, 
however,  it  is  given  out  in  the  shop  directly  as  it  comes  from 
the  drawing-board,  it  is  likely  to  get  soiled,  and  to  be  used  in 
such  a  manner  that,  after  a  while,  it  would  be  impossible  to 
make  out  the  meaning  of  the  views  shown  on  it.  For  this 
reason,  in  the  first  place,  jig  drawings  should  be  made  on 
some  heavy  paper,  preferably  of  brown  color,  which  is  not 
as  quickly  soiled  as  white  paper.  In  order  to  prevent  the 
drawing  being  torn,  it  should  be  mounted  on  strawboard,  and 
held  down  along  the  edges  by  thin  wooden  strips,  nailed  to 
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Figra.  59  and  60.    Cams  or  Eccentrics  used  for  Clamping. 

the  board.  It  is  also  desirable  to  cover  the  drawings  with  a 
thin  coat  of  shellac  before  they  are  sent  out  in  the  shop. 
When  this  is  done,  the  dirt  and  black  spots  which  will  always 
be  found  on  the  drawing  when  it  stays  In  the  shop,  even  if  but 
for  ii  few  hours,  may  be  washed  off  directly;  and  the  shellac 
Itself  may  be  washed  off  by  wood  alcohol,  when  the  drawing  Is 
returned  to  the  drafting-room.  The  drawing,  after  having 
been  cleaned.  Is  then  detached  from  the  strawboard,  which 
latter  may  be  used  over  and  over  again.  The  drawing  Is, 
of  course,  filed  away,  according  to  the  drafting-room  system. 


The  most  advantageous  sizes  for  jig  drawings  for  medium  to 
heavy  work  are  as  follows: 

Full  size  sheet,  40  X  271;;  inches. 

Half  size  sheet,  271/2  X  20  Inches. 

Quarter  size  sheet,  20  X  13%  Inches. 

Eighth  size  sheet,  13%  X  10  Inches. 

Of  course,  these  sizes  will  vary  In  various  shops,  and  in 
many  cases,  particularly  when  the  tool  designing  deiiartment 
and  the  regular  drafting-room  are  combined  as  one  drafting 
department,  the  jig  drawings  should  be  of  the  same  regular 
sizes  as  the  ordinary  machine  drawings. 

It  is  common  In  a  great  many  shops  to  make  no  detailed 
drawings  of  jigs,  but  simply  to  draw  a  sufficient  number  of 
different  views  and  sections,  and  to  dimension  the  different 
parts  directly  on  the  assembly  drawing.  In  cases  where  the 
jig  drawings  are  extremely  compllcatod,  and  where  they  are 
covered  with  a  large  number  of  dimensions  which  make  it 
hard  to  read  the  drawing  and  to  see  the  outlines  of  the  jig 
body  itself,  it  has  proved  a  great  help  to  trace  the  outlines 
of  the  jig  body,  and  of  such  portions  as  are  made  of  cast  iron, 
on  tracing  paper,  omitting  all  loose  parts,  and  simply  putting 
on  the  necessary  dimensions  for  making  the  patterns.  A 
blue-print  Is  then  made  from  this  paper  tracing,  and  this  is 
sent  to  the  pattern-maker,  who  will  find  the  drawing  less  of  a 
puzzle,  and  who  will  need  to  spend  far  less  time  on  making 
out  how  the  pattern  actually  looks.  A  less  skilled,  and  con- 
sequently a  cheaper,  man  may  also  be  used  for  making  the- 
pattern.  It  is,  however,  greatly  to  be  doubted  whether  it  Is- 
good  policy  not  to  detail  jig  drawings  completely,  the  same  as 
other  machine  details. 

When  jigs  are  made  up  for  pieces  of  work  which  require  a 
great  many  operations  to  be  carried  out  with  the  same  jig. 
and  where  a  great  number  of  different  bushings,  different 
sizes  of  drills,  reamers,  counterbores,  etc.,  are  used,  a  special 
operation  sheet  should  be  provided  which  should  be  delivered 
to  the  man  using  the  jig,  together  with  the  jig  itself.  This 
enables  him  to  use  the  jig  to  best  advantage.  On  this  sheet 
should  be  marked  the  order  in  which  the  various  operations 
are  to  be  performed,  and  the  tools  and  bushings  which  are  to 
be  used.  Of  course,  the  bushings  in  such  a  case  should  be  num- 
bered or  marked  in  some  way  so  as  to  facilitate  the  selection 
of  the  correct  bushing  for  the  particular  tool  with  which  it  is 
used.  If  this  system  is  put  in  force  and  used  for  simpler 
classes  of  jigs  also,  the  operator  will  need  few  or  no  instruc- 
tions from  his  foreman,  outside  of  this  operation  sheet. 


A  summary  of  the  available  water  powers  of  the  world  has 
been  published  by  the  Revue  Electrigue.  It  is  stated  that  in 
the  United  States  there  is  1,500,000  horse-power  possible  of 
utilization.  Among  the  European  countries,  France  has  an 
estimated  available  water  power  of  4,500,000  H.  P.,  of  which 
800,000  H.  P.  is  utilized.  The  region  of  the  Alps  extending 
into  France  brings  the  figure  as  high  as  mentioned.  Italy, 
it  is  stated,  has  an  equal  amount  of  water  power  available, 
but  only  300,000  H.  P.  is  utilized  as  yet.  In  that  country,  falls 
of  10,000  H.  P.  are  abundant.  The  estimate  tor  the  available 
water  power  in  Switzei-land  Is  incomplete,  but  300.000  H.  P. 
is  in  use.  The  available  power  in  Germany  is  700,000  H.  P., 
100,000  H.  P.  being  utilized.  In  Norway  the  estimated  power 
is  900,000  H.  P.,  and  in  Sweden  760,000,  a  large  part  of  which 
is  already  developed  in  both  countries.  As  regards  available 
water  power,  Russia  heads  the  list.  It  being  estimated  that 
11,0(10  000  H.  P.  could  be  taken  out  of  the  Russian  rivers,  of 
whir-h  only  85,000  H.  P.  has  been  developed.  Great  Britain 
and  Spain  come  last  in  the  estimate,  only  70,000  H.  P.  being 
utilized  in  either  country.  It  is  stated  that  Japan  has  avail- 
able water  power  of  1,000.000  H.  P.,  of  which  only  7  per  cent 
has  as  yet  been  utilized.  The  estimate  for  the  water  power 
in  the  United  States  is  without  question  considerably  below 
the  actual  figures.  It  has  been  stated,  on  good  authority,  that 
there  is  already  developed,  or  under  develoimicnt.  in  the 
United  Slates,  4,500,000  H.  P.  from  water  sources,  and  the 
government's  statistical  figures  indicate  that  the  available- 
water  power  in  the  country  is  nearly  10,000,000  H.  P.  In  New 
England  alone  there  is  1,000,000  H.  P.  developed,  with  prob- 
ably another  halt  million  available. 
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CUTTING  LONG  LEAD-SCREWS  ON  THE 
THREAD  MILLING  MACHINE. 

There  is,  perhaps,  no  work  on  which  the  convenience  and 
economy  of  using  the  thread  milling  machine  has  been  bet- 
ter exhibited  than  when  cutting  long  lead-screws,  which,  it 
the  thread  should  have  been  produced  in  an  ordinary  lathe, 
of  about  the  same  capacity  as  the  thread  milling  machine, 
would  have  caused  a  great  deal  of  trouble  in  order  to  obtain 
proper  supports  while  cutting  the  thread.  The  accompany- 
ing half-tones.  Figs.  1  and  2.  show  two  long  lead-screws  being 


ting,  was  about  96  feet  per  minute,  and  the  surface  feed  of 
the  work  3.9  inches  per  minute,  42  hours  being  required  to 
complete  the  cutting  of  the  whole  lead-screw. 

The  lead-screw  shown  in  detail  in  Fig.  4  was  cut  on  one  of 
the  company's  thread  milling  machines,  as  shown  in  Fig.  2. 
This  machine  is  of  a  far  heavier  construction  than  the  one 
shown  in  Fig.  1,  and  is  known  as  a  12  X  4S-inch  thread  milling 
machine.  As  this  machine  does  not  permit  as  long  travel  of 
the  carriage,  on  account  of  the  bed  being  so  much  shorter, 
it  was  necessary  to  shift  the  carriage  eight  times,  or  to 
traverse  the  length  of  the  bed  nine  times  in  all.  in  order  to 


Fig.  1.     Milling  Lead-scre^F  showm  in  Detail  in  Fig.  3. 


Fig.  2.     Lead-screw  showTi  in  Detail  in  Fig.  4,  cut 

cut  in  thread  milling  machines.  These  lead-screws  are  used 
on  the  gun-barrel  drilling  machines  built  by  the  Pratt  & 
Whitney  Co.,  Hartford,  Conn.,  and  the  photographs  were 
taken  when  the  lead-screws  were  being  cut  in  thread  milling 
machines  in  the  company's  shop. 

The  lead-screw  shown  being  cut  in  Fig.  1  is  shown  in  detail 
in  the  engraving,  Fig.  3.  It  was  not  possible  to  include  in 
the  photograph  the  full  length  of  the  screw,  as  it  extended  a 
considerable  distance  from  the  left  side  of  the  machine. 
The  length  of  the  threaded  portion  of  this  lead-screw 
is  34  feet  S  inches,  and  the  diameter  of  the  thread  is  2iA 
Inches,   there   being   3   Acme   threads   per   inch.     The   thread 

The  lead-screw  shown  being  civt  in  Fig.  1  is  shown  in  detail 
company's  6  x  80-inch  thread  milling  machines,  and,  on  ac- 
count of  the  length  of  the  screw,  it  was  required  to  move  or 
shift  the  carriage  back  five  times  to  complete  the  screw,  so 
that  the  carriage  traversed  the  full  length  of  the  machine 
six  times  in  all  before  having  completed  the  screw.  The 
cutter,  of  course,  milled  the  thread  to  its  full  depth  and  shape 
in  one  cut,  no  finishing  cut  or  second  operation  whatever  be- 
ing  required.     The   surface    speed    of   the   cutter,   while    cut- 


in  a  Pratt  &  "Whitney  Thread  MiUlng  Machine. 

cut  the  full  length  of  the  thread,  which,  in  this  case,  was  34 
feet,  S'^^  inches.  This  screw  had  but  one  Acme  thread  per 
inch,  right-hand,  single,  the  diameter  of  the  lead-screw  being 
31..  inches.  The  surface  feed  was  2%  inches  per  minute,  and 
the  surface  speed  of  the  cutter  was  about  66  feet  per  minute. 
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Fig.  3.    Detail  of  Lead-screw  for  Pratt  &  WTiitney  No.  3  Gun-barrel 
Drilling  Machine. 

With  the  feed  stated  the  actual  cutting  time  was  about  30y2 
hours,  but  it  would  have  been  possible  to  cut  with  a  heavier 
feed,  at  least  3  inches,  in  which  case  the  time  required  would 
only  have  been  2514  hours.  The  thread  of  this  lead-screw, 
the  same  as  the  thread  of  the  lead-screw  previously  referred 
to,  was  finished  with  a  single  cut.  and  it  was  considered  that 
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the  llut'iul  was  fuU.v  as  smooth  niul  more  perfpct  to  shiipc 
than  would  have  been  the  case  If  tho  thread  had  heen  out 
■with  the  gi-eatest  of  care  In  an  ordinary  htthe. 

We  have  no  records  on  hand  whieh  intimate  liow  lunj;  It 
would  tnlie  to  finish  a  screw  on  an  ordinary  lathe,  with  an 
equal  degree  of  accuracy,  but  such  comparative  figures  would 
be  highly  Interesting.  The  thrvad  miller  requires  less  al- 
tendaiue,  and  outside  of  the  operator's  time  gained,  the  con- 
venionce   in   doing   the  work,    passing   the   liar   right   through 
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Pig.  4.     DetaU  ol  Lead-screw  for  Pratt  &  Whitney  No.  4  Gun-barrel 
DrlUingr  Machine, 

the  spindle  and  foot-stock,  and  simply  supplying  standards 
for  the  support  of  the  overhanging  ends  of  the  screw,  is 
apparent  to  anybody  who  has  seen  or  had  experience  with 
the  dlfiBcullies  attending  the  cutting  of  long  lead-screws  In  or- 
dinary lathes,  where,  for  instance,  sometimes  portion  after 
portion  of  the  length  of  the  screw  has  to  be  welded  onto  the 
previously  completed  part.  In  order  to  enable  the  length  of 
the  lathe  bed  to  accommodate  the  excessive  length  of  the 
lead-screw  being  cut. 

A  *  * 

A  LARGE   PLANER  OP  ENGLISH  DESIGN. 

The  accompanying  half-tone  engraving  Illustrates  an  ex- 
ceptionally large  planer  of  a  type  built  by  Messrs.  Joshua 
Buckton  &  Co.,  Ltd.,  of  Leeds,  England,  which  was  described 
and  illustrated  in  a  recent  Issue  of  Engineering.  This  planer 
is  intended,  in  particular,  for  planing  the  casings  for  large 
steam  turbines,   and  for  other  work,  of  a  very  heavy  nature 


A  Large  English  Planer  which  takes  Work  20  Peet  Wide,  lo  Peet 
High,  and  30  Peet  Long. 

occurring  In  steam  engine  design.  The  particular  feature  of 
the  machine,  it  will  be  noticed  from  the  illustration.  Is  that 
the  standards  or  housings  travel,  while  the  bed  proper  is 
stationary.  The  machine  is  of  exceptionally  large  dimensions. 
It  having  a  capacity  for  planing  work  20  feet  wide,  10  feet 
high,  and  30  feet  long.  The  table  of  the  machine  Is  built  In 
sections,  separated  by  large  gaps.  On  each  side  of  the  table 
are  longitudinal  flat  ways  on  which  the  standards  travel. 
These  latter  are  driven  by  two  screws  of  steep  pitch,  one  for 
each  housing.  The  screw  in  turn  receives  motion  through  a 
bevel  gear  connection  with  a  cross-shaft  at  the  back  end  of 
the  bed.  The  sliding  ways  are  furnished  with  roller  lubri- 
cators, and  the  thrust  of  the  screws  is  taken  by  ball  bearings. 
In  the  machine  illustrated  the  cross-slide  Is  adjustable  verti- 
cally, the  same  as  In  an  ordinary  type  of  planer,  but  another 
type  is  made  by  the  same  firm  with  fixed  cross-slide,  the 
work  being  placed  in  a  pit  In  the  center  of  the  machine.  The 
tool  heads  are  fitted  with  double-cutting  tool-holders,  carrying 
two  self-relieving  tools  for  cutting  on  both  the  forward  and 
the  backward  strokes  of  the  machine.  One  of  the  heads  on 
the  cross-slide  can  be  arranged  tor  traverse  planing,  the  tool 
traversing  to  and  fro  on  the  slide  for  this  purpose,  and  cut- 
ting in  both  directions.  The  drive  for  this  motion  is  ob- 
tained from  a  separate  electric  motor,  mounted  on  the  back 
of  the  cross-slide.     When   work    Is  being  planed  In  this  man- 


ner, tile  feed  is  given  to  the  culling  tools  by  a  slow  automatic 
travel  of  the  standards  on  the  ways  along  the  bed.  A  head- 
stock  for  drilling  and  milling  is  also  provided  whlcli  fits  on 
(be  (  Toss-.^lide.  it  is  of  Interest  to  compare  this  iilaner  with 
111!'  nni'  illuslrated  In  the  January,  1908.  Issue  of  MACniNroRY, 
Imill  Ijy  (ho  Hement-Miles  Works  at  Philadelphia.  In  this 
lilaner  the  distance  between  the  uprights  was  14  feet  4  Inches, 
the  maximum  distance  from  the  table  to  the  bottom  of  the 
cross  rail,  12  feet  2  inches,  and  the  maximum  stroke  of  the 
table  30  feet.  In  this  planer  the  table  moved  while  the  hous- 
ings were  stationary,  the  same  as  In  ordinary  planers. 

*     *     * 

LARGE   HORIZONTAL   BORING  AND 
TURNING  MILL. 
The  accompanying  two  half-tone  engravings  illustrate  what 
is  undoubtedly  the  largest  boring  mill  ever  built.     This   ma- 
chine was  completed  some  time  ago  in  the  works  of  the  firm 


Fig.  1.  A  Mammoth  Boring  and  Turning  Mill  with  Table  36  Feet  in  Diameter. 

of  Ernst  Schiess,  A.  G.,  Diisseldorf,  Germany,  and  the  Illus- 
trations are  reproduced  from  the  June  20  Issue  of  the  Zeit- 
schrift  cles  Yereines  detUscher  Ingenieure.  The  machine  will 
take  in  work  39  feet  4  inches  In  diameter,  and  11  feet  2  inches- 
high,  the  table  of  the  machine  itself  being  36  feet  in  diameter. 
The  machine  is  motor-driven,  and  the  speed  of  the  table  varies 
between  the  limits  of  0.08.5  to  4  R.  P.  M.  The  control  of  the 
electrical  motor,  as  well  as  the  feed  and  speed  changes,  are 
all  effected  from  devices  placed  on  the  traveling  tool  heads,  in 
order  to  eliminate  the  necessity  of  the  operator  descending 
from  the  table  whenever  changes  in  this  respect  are  to  be 
inade,  or  the  machine  started  or  stopped.  The  firm  men- 
tioned has  built,  in  all,  nine  of  these  machines.     The  propor- 
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Fig.  2.    A  Group  of  227  Men  on  the  Maoblne. 

tlons  of  these  machines  are  iierbaiis  best  exhibited  in  the 
half-tone.  Fig.  2,  this  photograph  belifg  taken  with  227  men 
sitting  or  standing  on  the  machine.  The  total  weight  of  the 
machine  Is  330  tons.  In  the  foreground  the  smallest  size  of 
boring  and  turning  mill  built  by  the  firm  Is  shown  for  coni- 
Iiarison. 
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HELPS  AND  DON'TS  FOR  GRINDING.* 

Selection  of  Wbeel. 

Don't  believe  that  all  materials  can  be  ground  equally  well 
with  one  and  the  same  wheel. 

Get  the  proper  wheel  for  the  work. 

You  would  not  expect  to  turn  all  kinds  of  lathe  work  with 
one  tool  having  only  one  form  of  cutting  edge.  The  grinding 
wheel  is  a  tool  for  cutting. 

Different  shapes  of  work,  different  kinds  of  metal,  require 
different  cutting  edges  as  well  when  grinding,  as  when 
turning.  Different  grades  and  grains  of  wheels  are  required 
for  different  kinds  of  work. 

Grinding  wheels  are  numbered  from  coarse  to  fine,  and 
graded  from  soft  to  hard.  The  grade  is  denoted  by  the  letters 
of  the  alphabet  from  E  to  Z. 

Don't  decide  on  the  wheel  without  knowing  the  work. 

Spindle  speed  and  character  of  the  material,  shape  of  work 
to  be  ground,  and  surface  of  wheel  In  contact  are  prime 
factors. 

In  cylindrical  grinding,  speed  of  work,  diameter  of  work 
and  depth  of  cut  must  all  be  reckoned  with  in  the  selection 
of  the  right  combination  of  grain  and  grade. 

The  condition  of  the  machine  affects  the  efficiency  of  the 
wheel.  Heavy  machines  with  large  wheel  spindles  and  mas- 
sive wheel  support  call  for  a  wheel  different  than  lighter 
machines   with  smaller  spindles. 

Don't  order  a  certain  grade  wheel  merely  because  that 
grade  is  used  on  similar  work  in  another  plant. 

Don't  use  a  hard  wheel  to  economize — it  is  production  you 
are  after. 

A  hard  wheel  is  more  likely  to  change  the  temperature  of 
the  work  or  to  become  glazed  than  a  soft  one;  furthermore, 
it  requires  more  power  to  do  the  same  amount  of  work. 

It  is  a  common  error  to  assume  that  a  wheel  for  grinding 
steel  and  cast  iron,  chilled  iron  and  hardened  steel,  must 
be  as  fine  as  the  surface  desired.  A  coarse  wheel  will  produce 
a  fine  finish  if  the  proper  relations  between  grade,  depth  of 
cut,  speed  of  work,  speed  of  wheel,  etc.,  are  observed. 

When  grinding  brass  and  the  softer  bronzes,  the  wheel 
must  be  as  fine  as  the  finish  required.  Bronzes  with  "man- 
ganese" or  "phosphor"  permit  the  use  of  coarser  wheels. 

Don't  get  a  wheel  made  for  soft  steel  for  use  on  hard  steel. 

For  a  fine  finish  on  hard  stock,  a  coarse  wheel  may  be  nec- 
essary, and  the  harder  the  stock  the  coarser  the  wheel. 

When  ordering  wheels,  don't  forget  the  diameter,  width. 
style  of  face,  arbor  hole,  description  of  work,  speed  of  spindle, 
and  the  number  and  letter  denoting  the  combination  of  grain 
and  grade,   if  known. 

The  width  of  the  wheel  should  be  in  proportion  to  the 
amount  of  the  material  to  be  removed  with  each  revolution 
of  the  work. 

If  you  reduce  the  width  of  the  wheel,  you  must  use  a  finer 
feed,  and  consequently  do  less  work. 
Mounting. 

Never  mount  wheels  without  flanges. 

Flanges  should  be,  at  least,  one-third  the  diameter  of  the 
wheel;  one-half  is  recommended.  Flanges  should  be  con- 
cave— never  straight  or  convex. 

Use  fiber  or  rubber  washers  a  trifle  larger  than  the  diame- 
ter of  the  flanges,  or  flanges  with  soft  metal  facings. 

Hooded  machines  are  desirable  when  practicable. 

Truing. 

Don't  start  work  on  a  new  wheel  until  you  are  sure  it  runs 
true. 

Always  have  a  wheel  dresser  handy  for  truing  wheels  for 
oft-hand  grinding. 

Never  use  a  dresser  on  wheels  that  grind  circular  work  on 
centers. 

For  truing  wheels  used  on  plain  cylindrical  and  universal 
grinding  machines,  cutter  and  reamer  grinders,  etc.,  the  dia- 
mond is  recommended*  To  obtain  the  best  results  it  is  abso- 
lutely necessary. 

Never  attempt  to  true  a  wheel  for  circular  grinding  unless 
the  diamond  is  held  in  a  rigid  tool-post  on  the  table  of  the 


*  Extracts  from  booklet  issued  by  the  Norton  Co.,  Worcester,  Mass. 


machine.  You  cannot  do  good  work  with  such  a  wheel  when 
it  is  trued  "by  hand." 

To  get  a  truly  ground  surface,  you  must  keep  the  face  of 
the  wheel  true. 

The  quality  of  surface  finish  is  dependent  on  the  condi- 
tions of  the  wheel  face  and  depth  of  cut. 

Speed. 

Don't  start  grinding  until  you  know  the  speed  is  right — 
not  "near  enough,"  but  right. 

Even  a  slight  variation  in  speed  may  be  the  cause  of  suc- 
cess or  failure  of  any  wheel. 

Failure  is  sometimes  turned  into  success  by  merely  chang- 
ing the  speed  of  either  the  wheel  or  work. 

Speed  up  the  spindle  as  the  diameter  of  the  wheel  is  de- 
creased. Approximately  the  same  peripheral  rate  should  be 
maintained  as  the  wheel  wears  down. 

Complaint  is  sometimes  made  that  wheels  appear  to  be 
softer  toward  the  center.  Usually  this  is  because  the  same 
surface  rate  of  speed  is  not  maintained  as  the  wheel  is 
reduced  in  diameter.  This  causes  the  wheel  to  wear  away 
faster  and  appear  softer.  It  is  also  true  that  while  the  grade 
of  the  wheel  may  be  uniform  throughout,  yet  the  smaller 
line  of  contact  due  to  the  smaller  diameter  will  cause  the 
wheel  to  appear  softer. 

Increasing  the  speed  of  a  grinding  wheel  gives  the  effect 
of  a  harder  wheel;  decreasing  the  speed  gives  the  effect 
of  a  softer  wheel. 

For  surface  grinding,  it  is  customary  to  run  wheels  at  a 
somewhat  slower  rate  of  speed  than  for  general  grinding. 
A  speed  of  4,000  to  5,000  surface  feet  is  usually  employed. 

Wheels  are  run  in  actual  practice  from  4,000  to  6,000  feet 
per  minute. 

General  Suggestions. 

Transferring  a  wheel  worn  down  to  a  small  diameter,  from 
a  large  machine  to  a  small  one,  is  good  practice. 

Keep  the  tickets  or  tags  which  are  sent  on  the  wheels  in 
a  record  book,  so  that  if  a  wheel  is  not  satisfactory,  reference 
can  be  made  to  order  number  when  making  complaint.  It  is 
equally  valuable  as  a  reference  when  ordering  duplicate 
wheels. 

Don't  use  the  wrong  wheel  on  a  job  because  it  will  require 
a  few  minutes  time  to  change  wheels.  A  stop  watch  will 
prove  to  you  that  changing  wheels  is  cheaper. 

There  is  seldom  a  case  where  one  and  the  same  wheel  can' 
be  used  on  all  work  without  a  greater  loss  of  time  than  the 
change  of  wheel  would  involve.  Many  times,  the  time  saved 
in  grinding  a  single  piece  more  than  pays  for  changing  the 
wheel. 

Considerable  difference  in  diameters  of  work  will  affect  the 
cutting  quality  of  a  wheel  on  any  given  material. 

A  successful  wheel  on  the  small  diameters  may  work  much 
slower  on  the  larger  diameters. 

The  wheel  most  suitable  for  work  of  very  large  diameter 
may  wear  away  too  fast  on  work  of  smaller  diameter. 

A  suitable  wheel  for  small  diameters  may  cause  chatter 
en  pieces  of  large  diameters. 

Don't  grind  circular  work  dry. 

A  good  wheel  will  grind  in  water,  soda  water  or  oil. 

Water  keeps  the  wheel  working  cool,  and  increases  grinding 
production. 

Soda  water  keeps  the  work  and  the  machine  from  rusting. 

Oil  in  soda  water  increases  the  wheel's  effectiveness. 

The  particles  from  a  grinding  wheel  do  not  adhere  to  steel. 
Don't  let  any  one  convince  you  to  the  contrary. 

Grinding  is  profitable  for  removing  stock  as  well  as  for 
finishing. 

Keep  the  face  of  the  wheel  true  and  parallel  with  axis  of 
spindle. 

Vibration  makes  grinding  wheels  wear. 

Keep  all  rests  adjusted  close  to  the  wheel,  otherwise  work 
is  liable  to  be  caught  and  injury  result. 

Keep  boxes  well  oiled  and  adjusted. 

When  practicable,  indicate  on  each  machine  the  revolution 
01  spindle  and  size  of  wheel  to  be  run  upon  it. 

Don't  disregard  the  setting  up  instructions  that  go  with 
the  grinding  machine. 
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HOW  TO  HANDLE  A  PILE.* 

W    A    KNIOllT.t 

Probably  no  bnuuli  of  tho  machinists'  trade  requires  more 
skill  than  the  proper  handling  o(  a  file.  To  make  a  file  cut 
smooth  when  desired,  and  to  make  it  cut  where  you  want  it 
to,  and  at  no  other  place,  is  an  art  worth  cultivating  by  all 
the  younger  men  of  the  trade.  It  Is  possible  to  train  an 
apprentice  to  operate  a  lathe,  planer,  or  milling  machine,  and 
do  good  work  on  it.  In  much  less  time  than  it  takes  to  teach 
him  to  do  sood  filing.  Probably  this  Is  the  reason  that  most 
of  the  filiiig  and  fitting  is  done  in  the  shops  by  the  older  class 
of  mechanics.  This  article  is  not  directed  to  them,  tor  doubt- 
less there  are  many  such  who  can  handle  a  file  much  better 
than  the  writer,  but  it  is  assumed  that  the  points  herein  men- 
tioned may  prove  of  value  to  some  of  the  younger  men  of  the 
trade. 

Filing'  a  Flat  Surface. 

In  filing  a  flat  surface  the  choice  of  file  depends  on  the 
degree  of  flatness  and  finish  required.  For  a  really  flat  surface, 
the  writer  would  use  a  square  file  with  which  to  do  the  first 


^ 

Fig.  1.    Cross-filed  Plat  Surface. 

filing,  and  a  pillar  for  the  finishing.  If  one  has  to  get  along 
with  one  kind  of  a  file  for  all  kinds  of  filing,  the  writer  would 
prefer  the  square  safe  edge  file  to  all  others.  The  reason  for 
this  Is  that  the  square  file  has  more  "belly"  to  it,  and  possesses 
greater  stiffness  in  the  direction  of  applied  pressure  in  pro- 
portion to  its  bearing  surface  on  the  work  than  any  other, 
and,  being  narrow,  requires  less  pressure  to  make  it  "bite" 
into  the  work. 

In  order  to  file  straight  it  is  necessary  that  the  file  "hold 
its  cut,"  any  slipping  or  sliding  over  the  surface  being  fatal 
to  straight  filing.  Whatever  kind  of  a  file  is  used,  the  down- 
ward pressure  should  be  sufficient  to  cause  the  file  to  bite 
and  hold  its  cut,  and  with  a  wide  flat  file  such  as  a  hand  file, 
or  one  that  has  become  dulled  by  use,  this  pressure  becomes 
BO  great  as  to  make  straight  filing  extremely  difficult.  The 
square  file  requires  less  pressure,  is  under  better  control,  and 
responds  to  the  "touch"  and  "feel"  of  the  operator  better  than 
any  other.  The  pillar  file  is  next  to  the  square  as  regards  the 
foregoing  points,  and  for  some  cases  might  be  preferred.  The 
writer  would  here  offer  the  suggestion  to  file  makers  that  for 
flat  surface  filing,  the  hand  and  pillar  files  should  have  more 
"belly,"  being  thicker  In  the  center  than  as  at  present  made, 
and  that  the  curvature  be  made  uniform  from  point  to  heel. 
With  such  a  file  we  could  do  more  and  better  work,  and  do  It 
easier  than  with  the  present  styles.  Another  point,  but  on 
which  there  may  be  some  doubt,  is  that  in  a  double-cut  file 
the  cuts  across  both  ways  should  be  of  equal  depth,  so  that 
the  diamond  shaped  squares  left  by  the  chisel  marks  stand 
out  sharp  and  distinct.  The  writer  can  give  no  definite  reason 
for  this,  except  that  he  instinctively  prefers  a  file  like  that 
to  one  with  teeth  having  somewhat  the  appearance  of  a  single- 
cut  file. 


•  For  additional  Information  on  thla  and  kindred  subjects  see  the 
following  aitlclea  previously  published  In  Machinery:  lirltlsh  File- 
testing  Machine,  Deccmlior,  11)07,  priRincerln);  edition;  E.tamlnlng 
and  Testing  Files,  October,  1007;  Making  Swiss  Files  In  America, 
September,  1007  ;  The  Making  of  Finn  Tool-makers'  Files  by  American 
Methods,  April.  lOO.'i;  File  Cutting  Machine.  October,  1903,  engineer- 
ing edition;  The  File  and   Filing,  February.   1898. 

t  Address  :    20f!  W.   I.ane  Ave.,  Columfius,  O. 


To  file  a  surface  flat  it  is  necessary  to  "cross  file"  it,  that 
is,  file  it  in  different  directions  until  the  tool  marks  are 
eliminated  and  the  desired  degree  of  flatness  obtained.  This 
cross  filing  is  most  Important,  and  is  a  prime  factor  In  the 
production  of  flat  surfaces,  liy  frequently  changing  the  direc- 
tion of  file  marks,  the  operator  can  see  at  all  times  Just 
whore  the  file  Is  cutting.  If  it  Is  desired  to  lower  any  part 
of  the  surface  after  testing  with  the  square,  straight-edge,  or 
mating  piece,  the  file  should  be  made  to  cut  across  the  marks 
left  by  the  previous  filing.  The  cross  marks  then  serve  as  an 
indication  of  the  amount  being  taken  off.  After  cross  filing, 
the  surface  will  have  the  appearance  shown  in  Fig.  1. 

When  using  a  square  or  pillar  file  for  the  cross  filing,  it 
should  be  given  a  slight  side  motion  while  making  the  cutting 
stroke.  It  should  be  lifted  clear  of  the  surface  on  the  back 
stroke,  care  being  taken  not  to  have  it  come  up  with  a  sweep 
and  down  with  a  sweep,  but  the  path  should  be  like  that  indi- 
cated by  Fig.  3.  If  the  surface  is  to  be  finished,  then  go  over 
it  lightly  in  one  direction  just  taking  out  the  cross  marks. 
For  this  purpose  a  new  file  is  best,  second  cut,  smooth  or  dead 
smooth,  according  to  the  finish  desired,  but  previous  to  using 
the  file,  it  should  be  rubbed  down  lightly  with  a  flat  Arkansas 
oil  stone.  A  new  file  often  has  a  few  teeth  projecting  above 
the  general  surface,  especially  at  the  corners,  and  this  light 
stoning  takes  them  oft  so  that  the  file  is  more  likely  to  cut 
without  scratching.  It  might  be  mentioned  that  the  last 
cross  filing  should  be  done  with  as  fine  a  toothed  file  as  that 
used  for  finishing, 
so  as  not  to  have 
deep  scratches  to 
take  out  in  the 
final  filing.  For 
this  finishing, 
"straightaway"  fil- 
ing is  to  be  pre- 
ferred to  draw  fil- 
ing, because  o  f 
being  quicker  and 
leaving  the  cor- 
n  e  r  s  in  better 
shape  than  the 
draw  filing;  but, 
of  course,  there 
are  many  surfaces 
for  which  draw 
filing  must  be  re- 
sorted to.  If  the 
surface  has  been 
properly  filed,  a 
very  tew  strokes 
with  emery  cloth 
will  "lay  the  grain,"  giving  it  a  uniform  appearance,  and  with 
corners  sharp  like  knife  edges. 

To  prevent  pinning  when  filing  soft  steel,  some  mechanics 
use  chalk  on  the  file,  others  use  oil.  In  the  writer's  opinion, 
chalk  is  a  poor  substitute  tor  oil;  the  only  case  where  it 
would  possibly  have  any  advantage  would  be  with  a  dull  file. 
However,  one  might  about  as  well  think  of  shaving  with  a 
case  knife  as  trying  to  file  straight  with  a  dull  file.  The  file 
is  like  all  other  wood  or  metal  cutting  tools;  if  it  is  to  cut 
where  you  want  it,  it  must  be  sharp.  Care  should  be  taken, 
however,  not  to  use  too  much  oil;  a  good  plan  when  using  a 
fine  file  is  to  oil  it  and  then  draw  it  through  a  piece  of  waste. 
This  at  once  cleans  the  teeth,  and  leaves  sufficient  oil  on  the 
file.  After  it  has  been  used  a  little  while,  it  should  be  again 
drawn  through  the  waste  to  clean  out  the  chips.  No  file  card 
is  necessary. 

The  half-tone  Fig.  2  shows  two  pieces  held  together  by 
atmospheric  pressure.  One  piece  is  a  small  cast  iron  surface 
plate  3x2  inches,  ribbed  as  shown,  the  other  is  a  steel  block 
of  the  same  size,  but  %  inch  thick.  The  surface  plate  was 
scraped  to  a  master  plate  and  the  steel  block  filed  to  fit  it. 
These  surfaces  are  dry,  not  wiped  oft  with^greasy  waste,  but 
washed  with  gasoline  and  dried  v.-lth  a  clean  cloth. 

Nearly  all  of  the  foregoing  can  be  summed  up  in  a  single 
sentence:     For  fiat  surface  filing  use  a  sharp  file  and  localize 
its  cutting  action. 


Fig.  2.  Example  of  Cohesion  between  T\po  Sur- 
faces. One  of  which  is  scraped  Flat  and  the  other 
filed  to  fit  it. 
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Filing  a  Concave  Surface. 
For  filing  a  concave  surface  such  as  shown  in  Fig.  4,  an 
ordinary  half  round  file  will  do  for  roughing;  outside  of  that 
it  is  a  poor  tool.  A  square  file,  as  shown  in  Fig.  5,  is  much 
to  be  preferred,  as  it  will  "la.v  to  the  surface."  and  make  it 
possible  to  get  the  surface  straight  cross-wise  with  much  !ess 
effort  than  with  the  half  round  file.  The  file  should  be  held 
straight  across,  and  swept  round  the  curve  while  it  is  being 
advanced,  sweeping  it  both  ways  to  insure  a  smooth  curve. 
To  be  sure,  the  file  is  cutting  only  on  its  corners  while  being 
used  this  way,  but  it  is  surprising  how  much  work  these  cor- 
ners will  do,  how  little  pressure  is  required  to  make  the  file 
cut.  and  how  easy  it  is  to  keep  it  from  rocking. 


»>^> 


Fig. 5 


Fig.  6 
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Figs.  3  to  6.    MQthods  and  Tools  for  Filingr  Flat  and  Concave  Surfaces. 

The  crossing  file  is,  however,  a  more  scientific  tool  for  this 
kind  of  work  than  the  square.  It  should  be  used  with  the 
flattest  side  next  to  the  surface,  or,  in  other  words,  the  radius 
of  curvature  of  the  file  should  be  greater  than  that  of  the 
surface  being  swept  out,  as  indicated  in  Fig.  6.  The  only 
difference  between  this  file  and  the  square  file  is  that  the 
former  has  more  bearing  surface  on  the  work.  The  essential 
point  is  that  the  file  has  a  bearing  along  its  two  edges,  and 
not  in  the  center.  After  the  piece  has  been  brought  to  shape 
and  dimensions  by  cross  filing,  it  can  be  finished  by  draw 
filing,  using  a  half-round  or  crossing  file  with  radius  of  curva- 
ture Jess  than  that  of  the  surface.  It  will  often  be  found  a 
help,  if  there  is  any  tendency  to  get  the  surface  high  in  the 
center,  to  use  a  scraper  made  of  a  three-cornered  file  to  ease 


Fig.  7 


Fig.  8 
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Fig.  7.    Three-cornered  Scraper  made  from  Old  FUe.      Fig.  8.    Filing 
a  Rectangular  Slot. 

off  the  center  a  little.  The  scraper  is  ground  as  shown  in 
Fig.  7,  and  used  the  same  as  when  scraping  out  a  babbited 
box.    A  little  oil  should  be  used  when  scraping  steel. 

Filing  a  Convex  Surface. 
The  same  general  principles  as  just  explained  are  adhered 
to  in  filing  a  convex  surface.  If  the  piece  is  of  such  shape 
that  the  file  can  be  held  at  an  angle  with  the  axis  of  the 
curved  surface,  that  is,  not  straight  across,  then  the  cross 
filing  can  be  done  by  making  the  stroke  of  the  file  go  partly 
round  the  curve  as  well  as  across,  practically  no  side  motion 
being  given  the  file.  If,  however,  the  nature  of  the  case  pre- 
vents this  kind  of  a  stroke,  the  file  should  be  held  straight 
across,  and  then  given  a  little  side  motion  to  carry  it  around 
the  curve,  while  its  motion  in  the  direction  of  its  length  is 
straight    across.     When    the    surface    is   thus    properly   cross 


filed,  it  can  be  finished  by  draw  filing,  if  the  grain  is  to  run 
w-ith  the  curve,  or  by  straightaway  filing,  if  the  grain  is  to 
be  across. 

Filing  Out  a  Slot  for  Boring-bar. 

Ordinarily  it  is  a  difficult  job  to  file  out  a  square  hole  or 
slot  through  a  bar,  principally  for  the  reason  that  one  cannot 
see  the  place  of  application  of  the  file.  It  is  a  great  help  after 
the  hole  has  been  roughed  out,  to  take  a  flat  scraper  with  a 
good  square  end,  and  scrape  out  the  corners  and  the  central 
portion  of  the  flat  surfaces  as  at  A  and  B,  Fig.  8.  The  metal 
can  be  removed  just  about  as  fast  with  a  scraper  as  with  a 
file  (sometimes  faster),  and  by  hollowing  out  the  center  and 
corners  a  little,  the  file  will  have  a  bearing  on  the  outer  edges, 
which  renders  it  easy  to  prevent  rocking.  For  this  work  the 
writer  again  prefers  the  square  file,  and  always  gives  it  a 
side  motion  whenever  possible,  cross  filing  the  surface  to  keep 
it  true.  When  filing  through  a  hole,  use  the  file  without  a 
handle,  firstly,  because  of  the  danger  to  the  eye  should  the  file 
handle  slip  ofi',  and  secondly,  because  it  is  largely  a  matter 
of  "touch"  to  ascertain  what  the  file  is  doing,  and  the  "touch" 
is  much  more  sensitive  without  the  handle. 

A  few  good  scrapers,  say  a  half-round,  triangular,  square, 
flat,  and  round,  of  diflierent  sizes,  with  square  ends,  are  very 
handy  tools  to  have  around  when  doing  vise  work.  They 
can  be  used  to  help  the  filin,g  along  by  squaring  out  corners, 
easing  a  place  off  a  little  here  and  there,  and  will  prove  time 

savers  in  many  ways. 

*  *     * 

SOLDERING  ALUMINUM. 
The  statemeni  is  frequently  made  that  aluminum  cannot  be 
soldered,  but  this  is  a  mistake,  and  the  Brass  H'crJd  gives  the 
following  information  in  regard  to  this  question,  from  an 
experience  extending  over  the  time  that  has  elapsed  since 
aluminum  became  extensively  used.  This  experience  has 
demonstrated  in  the  first  place  that  pieces  of  aluminum  can 
be  soldered  together;  but  that  aluminum  cannot  be  readily 
and  successfully  soldered  to  other  metals.  The  problem  of 
soldering  is  not  alone  that  of  the  solder,  but  account  must 
be  taken  of  the  fact  that  the  surface  of  aluminum  is  always 
covered  with  a  film  of  aluminum  oxide.  Even  when  freshly 
cleaned,  this  oxide  forms  immediately,  and  being  of  nearly 
the  same  color  as  the  metal  itself,  it  is  not  visible  to  the 
eye. 

There  is  no  solder  which  allows  aluminum  to  be  soldered 
with  the  facility  and  success  that  attends  the  soldering  of 
other  metals.  The  best  solder,  however,  consists  of  the  fol- 
lowing ingredients: 

Tin     29  ounces 

Zinc      11  ounces 

Aluminum    1  ounce 

5  per  cent  phosphor-tin   1  ounce 

This  solder,  the  Richard  solder,  was  first  made  in  1892, 
and  has  withstood  the  test  of  time  better  than  any  others. 
Many  of  the  so-called  aluminum  solders  have  disintegrated 
within  a  few  years  after  the  joint  had  been  made.  The 
solder  may  be  applied  to  the  parts  to  be  soldered  with  a 
soldering  iron  or  blowpipe.  It  is  admitted  that  the  opera- 
tion of  soldering  aluminum  leaves  much  to  be  desired,  but 
the  results  obtained  by  the  solder  mentioned  are  as  satisfac- 
tory as  any  that  have  hitherto  been  demonstrated. 

*  *     * 

The  draftsman  who  can  make  satisfactory  sketches  and 
drawings  without  erasures  is  not  yet  born,  but  it  is  quite 
possible  for  all  to  learn  to  make  sketches  and  use  the  rubber 
so  little  that  erasers  are  not  noticeable.  In  the  first  place, 
avoid  the  use  of  hard  pencils  and  hard  lines  in  the  prelimi- 
nary work.  In  the  second  place,  use  special  sponge  rubber, 
adapted  to  the  cleaning  of  the  surface  of  the  paper,  rather 
than  its  removal  by  friction.  A  coarse  gritty  rubber  tears 
away  the  paper  and  destroys  the  surface.  Fresh  bread  is 
gooQ  for  cleaning  off  lines  and  grime  from  drawings,  but 
ordinarily  it  is  not  convenient  to  use  because  of  being  hard 
to  keep  in  the  right  condition,  that  is,  neither  too  fresh  nor 
too  stale.  For  light  erasing  on  water  color  work,  small  pieces 
of  white  kid  leather  from  old  gloves  is  recommended.  These 
should  be  used  once  only  and  then  thrown  away. 
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SYSTEM  FOR  THE  BLACKSMITH  SHOP. 


J.^MES  CR.\N  ' 


James  Cran.t 


It  is  not  necessai'.v  tliiit 
ii  system  for  the  black- 
smith shop  be  of  the  Uiud 
usually  known  as  red  tape, 
which  often  takes  more 
time  to  bundle  than  the 
tinio  it  saves;  but  a  simple 
method  of  keeping  track  of 
work,  tools,  and  material 
will  save  time  and  ex- 
])ense. 

To  beKiu  with,  the  black- 
smith shop  ought  to  be 
large  enough  to  provide  a 
place  for  everything  in  the 
shape  of  tools  and  equip- 
ment, and  permit  every- 
thing to  be  in  its  place. 
Forges  should  be  numbered 
which  can  be  easily  seen 
The    forges    should    be    re- 


with  figures  of  size  and  color 
from  any  part  of  the  shop, 
ferred  to  by  their  numbers,  instead  of  "so-and-so's"  forge. 
This  would  insure  work  being  taken  to  the  place  it  was 
meant  for.  With  each  forge  there  ought  to  be  a  tool  bench 
of  size  and  design  which  would  accommodate  one  full 
set  of  blacksmith's  tools  such  as  are  used  at  the  anvil.  Each 
tool  should  be  marked  with  its  size  and  the  number  of  the 
forge  to  which  it  belongs,  so  that  each  blacksmith  will  know 
the  tools  which  form  part  of  the  set  he  is  supposed  to  use, 
even  if  they  should  in  any  way  get  mixed  up  with  others. 
To  insure  keeping  a  full  set  at  each  forge,  it  would  be  well 
to  give  each  man  a  list  of  the  tools  belonging  to  the  forge 
at  which  he  is  expected  to  work,  with  the  understanding  that 
he  will  be  held  responsible  for  all  tools  not  worn  out  or 
accidentally  broken.  Any  tool  worn  out  or  broken  should  be 
reported  to  the  man  in  charge,  so  that  they  could  be  replaced 
as  soon  as  possible.  Having  a  full  equipment  at  each  forge 
would  be  a  decided  advantage  to  new  men  starting  in  to  work, 
because,  as  anyone  who  has  ever'  been  employed  in  a  black- 
smith shop  knows,  as  soon  as  a  blacksmith  leaves  the  shop 
in  which  he  has  been  working,  he  is  no  sooner  gone  than 
there  is  a  raid  upon  the  tools  he  used,  and  it  usually  takes 
but  a  short  time  to  have  them  exchanged  for  the  poorest 
tools  in  the  shop,  or,  perhaps,  just  removed  without  any 
attempt  at  replacing.  When  a  new  man  comes  along,  he  is 
heavily  handicapped,  having  the  worst  tools  in  the  place  to 
work  with,  and  it  sometimes  takes  weeks  before  he  has  a 
chance  of  showing  what  he  can  do. 

It  would  be  well,  in  arranging  forges,  to  have  them  so 
that  light  work  could  be  done  at  one  end  of  the  shop,  medium 
work  in  the  center,  and  heavy  work  at  the  other  end,  so  that 
trip-  or  steam-hammers  could  be  installed  in  the  most  con- 
venient places  according  to  their  capacities.  Every  shop 
ought  to  have  one  or  more  sets  of  hammer  tools,  such  as 
spring  swages,  spring  fullers,  bolsters.  'V-blocks,  drifts,  hacks, 
and  breaking-down  tools,  which  could  be  classed  as  general 
tools  and  used  at  any  hammer,  and  kept  on  a  rack  where  they 
would  be  most  convenient.  Special  and  larger  took  than 
those  forming  sets  for  forges  could  be  given  out  on  the  check 
system,  which  is  common  in  most  manufacturing  plants  where 
tools  are  given  out  from  the  tool-room. 

To  keep  track  of  stock.  It  would  be  well  to  have  each  kind 
or  grade  marked  on  the  end  of  the  bars  with  different  colors. 


».\(]ilrpss:  OIG  West  Tliird  St.,   n.iinfiold.  N.  .T. 

•f  .Jami's  Cnin  was  born  on  ii  farni  in  .VlH'i'rti'PnsIilre.  Scotland,  In 
IStls.  .\t  llip  age  of  eightcpn  1k'  cummcnci'd  to  serve  an  apprentleesUlp 
In  a  small  country  blacksmith  shop  In  Scotland,  where  be  remained 
for  two  years  after  having  linlshed  his  apiirentieeship.  .\fler  that  he 
was  employed  by  two  Scottish  makers  of  iron  golf  clubs,  until  he 
arrived  In  the  Tnlted  States  in  IStHi.  whore  he  was  at  first  employed 
with  .\.  O.  Spalillng  &  Hros.  for  about  four  years,  the  greater  part  of 
the  time  as  foreman  of  the'  blaeksmith  shop.  Fie  was  one  of  the  first. 
If  not  the  llrst  man.  in  the  United  Slates  engaged  in  making  forged 
Iron  golf  clubs.  Later  he  has  been  engaged  with  the  Moore  Drop 
l''orglng  Co.,  S|)rlngneld,  Mass.,  the  Holt  Mfg.  Co..  Stockton.  C'al.,  and 
the  Kleclric  Vehicle  Co.,  Hartford,  Conn.  .At  iirescnt  he  is  foreman 
of  the  blac'ksmllh  sliop  at  the  I'ond's  Works  of  the  MIes-Remcnt-Pond 
Co..  rialnlb'bi.  ,\'.  .1.  Mr.  Cran's  s|ieclaUy  Is  mneliinc  blacksmithing, 
but  he  has  had  wlile  experience  In  almost  all  branches  of  forge  shop 
work. 


Tims  wrought  Iron  may  he  marked  red;  Norway  Iron,  blue; 
nuichinery  steel,  white;  and  so  on  until  all  the  different 
grades  are  marked,  care  being  taken  to  cut  from  the  end  not 
painted.  When  a  blacksmith  starts  on  a  new  piece  of  work 
he  should  be  furnished  witli  a  card  for  stock  to  be  used, 
along  with  his  time  card.  Stock  cards  could  be  printed  forms 
to  be  filled  in  and  signed  by  the  various  hands  they  would 
pass  through.  The  following  outline  would  cover  the  most 
essential  points:  Date  of  issue,  order  number,  workman's 
number,  name  of  pieces  to  be  made,  number  of  pieces  to  be 
made,  grade  of  stock  to  be  used,  size  of  stock  to  be  used, 
amount  of  stock  issued,  amount  of  stock  returned,  amount  of 
stock  used,  and  date  when  work  is  completed.  The  card 
sliould  be  signed  by  the  man  in  charge  of  the  stock  and  the 
foreman  of  the  shop,  before  being  sent  to  the  stock  clerk. 

Piece  work  is  preferable  to  day  work  when  the  number  of 
pieces  to  be  made  is  such  that  it  can  be  done  to  advantage, 
as  it  insures  the  best  men  getting  the  most  compensation, 
especially  if  there  is  no  limit  set  on  the  amount  they  may 
earn.  This  is  a  very  important  point.  It  is  by  no  moans 
an  uncommon  occurrence  for  a  piece  of  work  to  be  done  the 
same  way,  and  remain  at  the  same  price  for  years  until 
some  cvne  comes  along  who  uses  a  little  more  common  sense 
than  the  average  man.  He  sees  a  way  of  doing  it  to  save 
time,  and  will  perhaps  turn  out  double  the  amount  of  work 
as  compared  with  what  has  been  done  in  the  same  time  before. 
The  result  is  that  he  earns  on  piece  work  100  per  cent  more 
than  the  other  men  have  earned.  He  may  be  paid  for  the 
first  lot  without  any  comment  being  made,  but  by  the  time 
the  next  lot  is  to  be  made,  more  than  likely  the  price  is  cut 
in  two,  and  another  man  gets  the  job  which  is  nothing  but 
taking  an  unfair  advantage  of  a  good  workman,  and  does 
not  encourage  him  to  bring  out  his  best  ideas.  If  a  man  can 
make  two  pieces  in  the  time  it  used  to  take  to  make  one 
piece,  it  means  a  saving  of  100  per  cent  in  fuel.  If  the  manu- 
facturer has  a  profit  on  one  piece,  it  is  doubled  if  two  pieces 
are  made  at  the  cost  of  one  piece,  which,  if  looked  at  in  the 
proper  way,  would  be  an  advantage  to  both  employer  and 
employe. 

When  day  work  is  the  rule,  it  is  quite  common  to  have 
a  scale  of  wages,  and  all  men  at  the  same  class  of  work  are 
paid  at  the  same  rate.  One  man  might  be  capable  of  doing 
considerably  more  work  than  another,  but  at  the  end  of  the 
week  they  both  receive  the  same  amount  of  compensation, 
which  is  anything  but  encouraging  for  good  workmen.  To  a 
great  extent  this  is  responsible  for  the  blacksmith's  present 
lack  of  pride  in  his  work,  a  pride  which  used  to  be  common 
amongst  the  old-time  mechanics.  On  the  other  hand,  some 
men  seem  to  worry  if  they  think  they  have  done  a  little  more 
than  their  pay  calls  for;  but  this  class  seldom  has  much  pay 
to  call  for. 

It  is  poor  system  where  each  piece  of  work  is  given  out  with 
instructions  how  each  detail  has  to  be  done,  as  it  leaves  no 
chance  for  improvement  or  for  getting  the  ideas  of  the  work- 
man. It  is  a  foreman's  place  to  help  his  men  when  he  finds 
that  they  need  assistance,  and  give  them  instructions  when 
necessary. 

To  keep  track  of  the  different  kinds  of  tools  for  lathes, 
planers,  etc.,  which  are  usually  forged  and  marked  in  the 
blacksmith  shop,  it  would  be  well  to  have  the  different  brands 
of  steel  of  which  they  are  made  numbered  instead  of  being 
marked  with  the  initial  of  the  brand.  Quite  often  two  or 
more  brands  have  the  same  initial,  and  are  liable  to  get 
mixed.  If  marked  with  numbers,  there  would  practically  be 
no  limit  to  different  brands  which  could  be  handled  without 
confusion.  The  blacksmith  who  forges  the  tools  should  have 
a  list  of  the  brands  of  steel  used  with  the  numbers  represent- 
ing them,  together  with  the  working  instructions  which  the 
makers  of  high-speed  steel  usually  send  out  to  their  cus- 
tomers. The  system  here  outlined  may  be  added  to  or  changed 
to  suit  circumstances.  On  the  whole,  it  would  take  but  little 
tim^  to  handle,  would  increase  the  etriciency  of  the  black- 
smith-shop, would  save  time  and  worry,  and  be  an  advantage 
to  all  concerned. 

[In  the  course  of  his  article,  our  c(uitriliiilor  stales  that  it 
is   poor   policy   to   have   each   piece   of   work    given   out   wiDi 
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Instructions  as  to  how  each  detail  is  to  be  done.  This  seems 
to  be  diametrically  opposed  to  the  principle  of  the  Taylor 
system  of  shop  management.  Examining  the  conditions  and 
the  subject  our  contributor  deals  with,  however,  we  will  find 
that  his  statement  is  not  referring  to  shops  having  an  actual 
planning  department,  such  as  is  required  by  the  Taylor  sys- 
tem, but  the  ordinary  shop  organization  is  referred  to.  In 
such  a  case  it  is  very  seldom  that  the  foreman  has  the  time 
and  the  detailed  information  required  to  give  instructions  of 
such  a  character  as  would  insure  the  highest  eiflciency;  and, 
then,  it  would  be  better  that  no  attempt  be  made  to  give 
detailed  information  unless  the  workman  is  likely  to  fall  to 
carry  out  the  wock  entrusted  to  him  satisfactorily  if  not 
instructed. — Editoe.] 

*     *    • 

SAM  AND  HIS  HACK-SAW  MACHINE. 

A.  P.  PRESS. 

When  I  was  working  at  the  old  Mason  Machine  Co.  we  had 
a  man  named  Sam  Graw,  Sunny  Sam,  we  used  to  call  him. 
He  was  a  rough-and-ready  sort  of  a  fellow,  a  good  mechanic, 
and  he  could  always  crawl  out  of  a  cavity  all  right.  He 
could  use  a  micrometer  as  well  as  the  best  of  them,  but  if  he 
didn't  have  one  handy  a  two-foot  rule  would  do  as  well. 

The  firm  used  to  do  a  lot  of  cotton  work  down  South,  and 
Sam  was  the  "setter  up,"  that  is,  he  used  to  go  for  the  firm 
with  the  first  shipment  to  lay  out  the  mill,  set  up  the  looms, 
and  other  machinery,  as  fast  as  they  came  along,  and  stay 
until  everything  was  in  good  order. 

Sam  has  just  got  back  from  a  trip,  and  he  told  me  this  yarn. 
He  had  got  most  through  on  the  job  and  one  day  about  five 
o'clock  they  came  over  from  the  next  mill  and  wanted  him  to 
come  over  at  once.     They  had  got  into  a  mess.     It  seems  they 


"  He  worked  them  all  night." 

had  ordered  a  6-inch  shaft  8  feet  10  inches  long,  and  it  had 
come  10  feet  8  inches  long,  and  they  could  not  use  it  without 
cutting  it  o&.  There  was  no  shop  within  thirty  miles  that 
could  handle  a  6-inch  shaft  that  could  help  them  out  anyway. 
Sam  thought  a  minute  and  said:  "Sure  thing."  "How  long 
■will  it  take?"  "Ten  hours  or  less."  "What  help  do  you 
want?"  "Just  four  good  darkies"  (all  the  cheap  help  were 
negroes),  said  Sam,  "and  it  will  be  ready  at  7  o'clock  to-mor- 
row morning."  "Well,  that  is  easy,'  said  the  superintendent, 
and  he  sent  in  the  men. 

Sam  put  a  collar  on  the  shaft,  and  started  the  first  man  at 
work  with  a  10-inch  hack  saw  he  had  in  his  kit.  He  ran 
him  fifteen  minutes,  and  then  took  No.  2  and  so  on  through  the 
four;  he  worked  them  all  night,  while  he  sat  on  a  keg  and 
urged  them  on.  When  that  10-inch  saw  got  in  the  center  of 
the  6-inch  shaft  it  was  a  pretty  short  pull,  but  Sam  kept  them 
at  it,  and  at  6.30  A.  M.  the  shaft  came  off. 

The  superintendent  was  a  pleased  man  when  he  saw  it. 
He  gave  the  darkies  all  a  day  off,  and  Sam  an  X,  and  the  whole 
gang  was  happy. 


USING  A  SLIDE  RULE  FOR  OBTAINING  ANY 
ROOT  OF  NUMBERS. 

HJALMAR  FAGERSTROM. 

Some  years  ago  the  writer  found  a  convenient  way  for  fig- 
uring out  on  a  regular  slide  rule  any  root  of  any  number, 
using  for  this  means  the  scale  of  centimeters  commonly 
found  on  the  vertical  edge  of  the  slide  rule.  An  example  will 
best  show  how  this  is  done.  Suppose  that  it  is  required  to 
find  y  87.  If  there  are  no  logarithmic  tables  at  hand,  it  may 
be  difficult  to  find  the  root,  but  it  can  be  figured  near  enough 
for  most  cases  with  the  slide  rule,  even  without  employing 
the  logarithmic  scale  of  the  rule.  Before,  however,  the  root 
can  be  determined  by  the  means  the  writer  is  about  to 
explain,  an  improvement  must  be  made  on  the  slide  rule  run- 
ner in  order  to  insure  fair  accuracy.  The  runner  must  be 
marked  with  an  index  line  in  line  with  what  would  be  the 
zero  line  on  the  centimeter  scale,  the  index  line  on  the  glass 
of  runner  being  over  the  graduation  1  on  the  rule  when  this 
line   is  marked,  as  is  plainly  indicated  in  the  accompanying 
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niustration  showing  the  Method  of  obtaining  the  Roots  of  Numbers, 

B  _ 

engraving.  Now,  if  it  is  required  to  figure  out  y  87,  move 
the  runner  until  the  index  line  comes  over  87  on  the  scale  A 
(see  engraving).  When  this  is  done,  turn  the  rule  and  read 
off  on  the  centimeter  scale  the  graduation  in  centimeters 
opposite  that  index  line  which  has  just  been  marked  on  the 
side  of  the  runner.  The  graduation  opposite  this  index  line 
would  be  24.25.  Now  assume  that  24.25  is  the  logarithm  for 
S7,  then  divide  24.25  by  5,  in  which  case  we  obtain  4.85.  Now 
move  the  runner  until  the  index  mark  on  its  side  points  to 
4.85  on  the  centimeter  scale.  Gn  the  scale  A  under  the  index 
line  of  the  runner  we  can  now  read  off  the  figure  2.44,  which 

6   _ 

is  equal  to  ^    87. 

[It  may  be  interesting  to  point  out  the  reason  why  the 
method  employed  by  our  correspondent  will  give  the  correct 
root  of  any  number  as  indicated.  The  slide  rule  is  so  gradu- 
ated that  the  various  distances  along  the  scales  from  the  first 
graduation  represent  the  logarithms  of  the  various  numbers 
marked  on  the  slide  rule.  Consequently,  when  we  move  the 
slide  from  the  figure  1  up  to  the  figure  87,  we  move  a  dis- 
tance corresponding  to  the  logarithm  of  87.  To  find  the 
logarithm  for  v' "^7,  we  divide  this  distance  in  5  equal  parts, 
and  one  of  these  parts  represents  the  logarithm  for  y  8L 
The  distance  we  have  moved  the  slide,  when  we  moved  from 
1  to  87,  is  represented  by  the  length  of  the  centimeter  scale 
from  the  end  of  the  rule  up  to  24.25.  Therefore,  we  divide 
this  distance  in  5  equal  parts,  which  gives  us  4.85,  which 
corresponds  to  the  position  where  the  slide  will  have  to  stand 

5 

in  order  to  get  the  logarithm  for  y'  87.  It  is  clear  that 
powers  of  certain  numbers  can  be  obtained  in  a  similar  way. 
Some  improved  slide  rules  would  not  permit  this  method  to 
be  used,  however,  with  the  ordinary  runner,  as  the  distance 
which  the  rule  projects  outside  of  the  graduation  1  on  the 
top  of  the  rule  is  so  long  that  the  runner  does  not  extend 
over  the  end  of  the  rule  when  indicating  1;  the  graduations 
on  the  centimeter  scale,  however,  commence  at  the  end  of 
the  rule,  and  it  is  not  possible  to  get  an  index  line  on  the  side 
of  the  runner,  opposite  the  zero  line  in  the  centimeter  scale. 
For  numbers  over  100  this  method  becomes  rather  complex, 
as  it  necessitates  adding  one  full  length  of  the  scale,  or  25 
centimeters,  to  the  figure  read  oft  on  the  centimeter  scale, 
for  each  two  additional  figures  in  the  original  number  given. 
It  is  rather  unprofitable  to  discuss  this  complication  of  oper- 
ations at  length,  as  it  is  far  easier  to  use  the  logarithmic 
scale  of  the  slide  rule,  and  obtain  the  actual  logarithm 
required  itself. — Editoe.] 
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ITEMS  OF  MECHANICAL  INTEREST. 


A  SIMPLE  TOOL  FOR  MEASURING  ANGLES. 
The  acconipanylriK  Illustration  shows  a  very  simple,  but 
at  the  same  time,  a  very  Ingenious  tool  for  measuring  angles. 
Strletly  speaking,  the  tool  is  not  intended  for  measuring 
angles,  but  rather  for  comparing  angles  of  the  same  size. 
The  illustration  shows  so  plainly  both  the  construction  and 
the  application  of  the  tool,  that  an  explanation  would  be 
supertUious.  It  will  be  noticed  that  any  angle  conceivable  can 
be  obtained  in  an  instant,  and  the  tool  can  be  clamped  at 
this  angle  by  means  of  screws  passing  through  the  joints  be- 
tween the  straight  and  curved  parts  of  which  the  tool  con- 
sists.    Linear  measurements  can  also  be  taken  conveniently. 
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A  German  Tool  for  Comparing  Angles. 


one  of  the  straight  arms  of  the  tool  being  graduated.  As 
both  of  the  arms  which  constitute  the  actual  angle  compara- 
tor are  In  the  same  plane,  it  is  all  the  easier  to  make  accurate 
comparisons.  This  tool  is  of  German  design,  and  is  manu- 
factured by  Carl  Mahr,  Esslingen  a.  N. 


o 


GERMAN  DESIGN  OP  ADJUSTABLE  TAP. 
An  interesting  adjustable  tap  has  been  brought  out  by  the 
Prazislons-Werkzeug  und  Maschlnen-Fabrik  Richard  Weber  & 

Co.,  Berlin,  Germany, 
and  has  been  illustrated 
and  described  by  the 
Zeitschrift  fiir  Werkzeng- 
maschinen  und  Werk- 
zeuge.  The  general  ap- 
pearance and  construction 
of  this  trap  is  illustrated 
in  the  accompanying 
halftone  and  line  engrav- 
ing. The  principle  of  the 
tap  is  plainly  shown  in 
the  line  engraving.  Fig. 
2.  The  special  feature  of 
this  tap  is  the  use  made 
of  stems  or  spindles, 
having  different  sized 
steps,  against  which  the 
back  of  the  threaded 
chasers,  which  enter  into 
slots  in  the  tap,  are 
placed.  The  taps  are  pro- 
vided with  five  chasers 
or  inserted  blades.  With 
simply  a  single  set  of 
chasers  and  a  number  of 
different  stems  or  spin- 
dles, various  sizes  of 
tapped  holes  can  be  taken 
care  of.  The  tap  can 
also  be  adjusted  within 
certain  limits,  using  the 
same  spindle,  by  turning 
the  nut  A  on  the  shank 
of     the     tap,     whereby, 
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through  the  action  of  the  Intermediate  parts  B,  C,  and  D,  the 
Btem  can  be  moved  so  as  to  force  the  chasers  outward  the 
required  distance.     The  chasers  are  clamped  in   place,  when 


adjusted,  by  screws  E,  provided  with  a  check  nut  F.  The 
ring  G  at  the  lower  end  of  the  tap,  which  may  be  provided  in 
special  cases,  servos  the  purpo.se  of  guiding  the  tap  ('onceiitric 
in  the  drilled  hole.  The  neck  of  the  tap  is  provided  with 
graduations,  so  that  the  amount  of  adjustment  can  be  read  off 
directly,  when  made.     While  the  principle  of  this  tap  merits 


The  Adjustable  Tap,  and  Stepped  Stems  for  Varying  the  Size. 

attention  and  has  certain  points  in  its  favor,  it  seems,  how- 
ever, that  the  design  is  rather  complicated  and  that  the  ex- 
pense of  making  taps  of  this  type  would  be  so  high  as  to 
prevent  them  from  coming  into  general  use.  No  doubt,  how- 
ever, the  principles  could  be  employed  to  advantage  in  a 
simplified  design,  and  in  such  a  case  it  would  not  be  impos- 
sible that  a  tap  of  this  type  would  have  a  successful  future. 


DEVICE  FOR  DRILLING  SQUARE  OR  IRREGULARLY 
SHAPED  HOLES. 
The  accompanying  illustration  shows  an  interesting  little 
device,  described  in  the  May  25,  1908,  issue  of  the  Zeitschrift 
fiir  Werkzeugmaschinen  und  Werkzeuge.  The  device,  as 
shown,  is  attached  to  the  spindle  of  a  drilling  machine,  and 
consists,  in  main,  of  a  cam  G,  a  lever  C,  and  a  stiff  guide  bar 
A  through  which  a  slot  B  is  cut.  In  this  slot  the  lever  G 
is  inserted  and  held  in  place  by  the  screw  D.  The  lower  end 
of  this  lever  is  ground  so  as 
present  a  cutting  edge  to  the 
work,  while  the  upper  end  is 
provided  with  a  ball-shaped  pro- 
jection, which  slides  in  the 
groove  F,  in  cam'  G.  this  groove 
being  a  form  corresponding  to 
the  outline  of  the  hole  to  be  ma- 
chined, only  on  a  larger  scale. 
The  cam  is  stationary,  while  the 
lever  C  is  rotated  by  the  arbor 
A.  It  is  evident  that  when  ro- 
tating, the  upper  end  follows  the 
path  of  the  cam-groove  F,  there- 
by causing  the  lower  end  'with 
its  cutting  edge,  to  follow  a  path 
similar    to     that    of    the     cam- 

.  I  Jiliie?iingrt/,  .V.  i'. 

groove,  and  thereby  producing  a 

,      ,         »,,  .jr„        „.3c  Attachment  for  Drilling    Holes, 

hole  of  the   required   form   and   of    the  shape  of  which  Depends  upon 

the  size  determined  by  the  pro-  the  shape  of  the  cam-groove  f. 
portion  between  the  lengths  of  the  upper  and  lower  lever  arms. 
While  the  cam  O  is  stationary  as  far  as  rotating  motion  is 
concerned,  it  follows,  of  course,  the  motion  of  the  tool  iu  an 
axial  direction.  A  circular  hole  is  first  drilled  in  the  piece 
where  the  irregular  shaped  hole  is  to  be  formed,  in  order  to 
Iirovide  for  the  guiding  of  the  bar  A  which  enters  into  the 
bole  /  as  indicated,  and  acts  as  a  pilot. 

•     *     * 

A  concrete  oil  tank  at  San  Antonio,  Texas,  has  been  In 
service  at  the  San  Antonio  gas  works,  holding  heavy  Texas 
oil.  It  has  shown  no  leakage  whatever,  which  contradicts 
the  general  belief  that  oil  destroys  the  cohesion  of  concrete. 
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THE  ECONOMICAL  LIMIT  OF  INCREASED 
PRODUCTION. 

In  a  letter  published  in  the  present  number,  a  correspondent 
relates  an  experience  intended  to  indicate  that  increased  out- 
put at  the  expense  of  the  tools  employed  is  not  always 
profitable  to  a  manufacturing  concern.  The  problem  of  in- 
creased output,  and  its  economical  relation  to  the  best  use 
of  the  machines  and  tools  employed,  is  one  of  the  most  impor- 
tant in  any  successfully  conducted  shop;  and,  at  the  same  time, 
it  is  one  for  which  it  is  difficult  to  lay  down  absolute  rules 
on  account  of  the  many  different  conditions  involved.  A  case 
similar  to  the  one  referred  to  by  the  correspondent  occurred 
in  one  of  our  largest  manufacturing  concerns.  A  new  fore- 
man was  engaged  to  take  charge  of  a  certain  department, 
who  was  known  as  a  "hustler,"  and  no  doubt  he  well  deserved 
the  title.  After  having  taken  charge  of  his  department,  his 
first  efforts  were  directed  to  Increasing  the  output,  as  he 
received  a  certain  percentage  on  the  savings  effected.  There 
was  no  doubt  that  he  did  greatly  increase  the  output,  and  that 
the  labor  cost  of  the  articles  manufactured  was  placed  on  the 
company's  books  in  figures  considerably  smaller  than  before, 
but  at  the  same  time  the  "unproductive"  labor  cost  of  the 
shop  increased  materially.  The  number  of  tool-makers  em- 
ployed making  tools  and  repairing  machinery  and  fixtures  for 
this  particular  department,  had  to  be  increased,  and  as  they 
were  paid  considerably  higher  than  the  cheap  help  engaged 
directly  in  manufacturing,  a  considerable  part  of  the  profits 
of  the  increased  output  were  required  to  pay  the  increased 
expense  for  tool-makers.  It  may  also  be  surmised  that  the 
machines  in  the  department  had  to  be  replaced  with  new  ones 
several  years  earlier  than  would  have  been  the  case  if  they 
had  not  been  worked  somewhat  beyond  the  limit  of  their 
normal  capacity.  Although  machines  are  inanimate  and  not 
affected  by  fatigue,  as  is  a  human  being,  every  machine  seems 
to  have  a  definite  capacity  limit,  beyond  which  the  expense  of 
upkeep  and  loss  of  time  because  of  breakdowns  make  the 
swifter  pace  unprofitable.  The  most  successful  shop  foreman  is 
not  he  who  can  increase  the  output  indefinitely,  but  the  one  who 
understands  when  this  economical  limit  has  been  reached,  and 
possesses  sense  and  independence  enough  to  stop  at  that 
limit. 


MAKERS  OP  SMALL  TOOLS  SHOULD  KEEP  IN 
CLOSE  TOUCH  WITH  USERS. 

We  recently  received  a  contribution  on  the  construction  of 
brass  threading  dies  in  which  numerous  p(5ints  were  brought 
out  of  practical  value  to  tool  makers  and  users  of  such  dies. 
In  the  course  of  the  contribution  the  writer  stated  that  the 
company  with  which  he  was  connected,  although  a  large  user 
of  dies,  had  been  unable  to  buy  chasers  which  answered  its 
requirements,  and  was  forced  to  make  its  own  chasers  in  order 
to  get  satisfactory  results.  The  conditions  affecting  the  action 
of  brass  threading  dies  are  much  different  from  those  affect- 
ing dies  used  on  steel  or  iron,  which  are  of  fairly  uniform 
texture:  for  a  die  that  will  cut  a  smooth  thread  on  a  piece 
of  machinery  steel  will,  nine  times  out  of  ten,  answer  the 
requirements  of  most  users  of  dies  on  steel  or  iron.  This, 
however,  is  not  the  case  with  brass  work.  "Brass"  is  a  term 
roughly  covering  a  multitude  of  alloys.  Its  constituents  are 
almost  infinitely  varied,  and  it  runs  in  hardness  from  ma- 
terial so  soft  that  it  can  be  almost  dented  with  the  finger 
nail,  to  grades  which  can  scarcely  be  touched  with  the  best 
steel  tools,  so  that  a  set  of  chasers  which  cut  the  soft  grades 
easily  and  smoothly  will  not  work  well  on  other  grades. 

It  is  therefore  advisable  for  manufacturers  of  thread-cut- 
ting tools  to  study  carefully  the  actual  conditions  affecting 
the  manufacture  of  brass  goods.  It  is  not  sufficient  to  test 
their  chasers  on  a  piece  of  brass  tubing  of  the  best  free-work- 
ing stock,  as  that  is  a  grade  of  metal  seldom  found  in  com- 
mercial brass  work.  The  makers  of  standard  small  tools  are 
apt  to  think  they  possess  nearly  all  the  knowledge  on  the 
construction  of  thread  tools  that  is  required  for  various  shop 
conditions;  but  in  some  cases  small-tool  makers  can  perhaps 
obtain  valuable  information  by  keeping  more  closely  in  touch 
with  the  requirements  of  their  customers.  Instead  of  putting 
a  customer  down  as  a  mere  "kicker"  because  he  complains 
that  a  tap  or  die  does  not  work  well,  investigate  his  complaint 
and  find  out  what  the  actual  conditions  are,  so  that  the  pro- 
duct can  be  improved  to  meet  the  requirements  of  all  users. 

*     *     * 

DRAFTING  AS  PRODUCTIVE  LABOR. 

In  the  April  issue  of  the  engineering  edition  of  Machinery, 
an  editorial  appeared  entitled  "Economy  of  Non-Productive 
Labor,"  and  a  specific  case  was  cited  to  illustrate  the  argu- 
ment advanced.  There  is  one  phase  of  machine  shop  work 
where  we  find  that  greater  economy  doubtless  could  be  arrived 
at  by  introducing  a  slightly  greater  amount  of  non-produc- 
tive labor,  and  eliminating  a  great  deal  of  time  wasted  by  the 
productive  labor  in  the  shop.  The  writer's  experience  in  some 
large  drafting-rooms,  as  well  as  information  obtained  in  regard 
to  others,  indicates  that  it  is  quite  common  practice  to  make 
jig  drawings  in  assembled  views  only,  and  to  put  all  the  di- 
mensions directly  on  the  assembly  drawing,  making  no  detail 
drawings  whatever;  and  the  argument  advanced  in  favor  of 
this  practice  is  that  experienced  pattern-makers  and  tool- 
makers,  who  are,  as  a  rule,  the  only  mechanics  who  will  work 
on  tne  tools,  will  find  no  difficulty  in  reading  the  assembly 
drawing,  and  that,  as  the  drawing  is  used  but  once,  it  would 
be  a  waste  of  time  to  have  the  draftsman  detail  the  parts. 

In  the  case  of  a  very  simple  jig  this  is  undoubtedly  true, 
but  in  more  complicated  ones  there  can  be  little  doubt  that  . 
the  comparatively  small  expense  required  for  the  draftsman  to 
detail  the  jig  will  be  many  times  saved  in  the  shop,  for  the 
pattern-maker  or  tool-maker  will  not  have  to  spend  a  number 
of  hours  puzzling  over  the  drawing,  and  even  then  being  liable 
to'make  a  mistake.  This  is  another  case  where  a  slight  extra 
amount  of  non-productive  labor,  judiciously  expended,  will 
save  a  large  amount  of  outlay  for  so-called  productive  labor. 

In  two  large  shops  within  the  writer's  own  experience,  the 
recent  practice  in  one  was  to  detail  all  jigs,  and  in  the  other  to 
make  assembly  drawings  only,  and  the  difference  was 
surprising  in  the  number  of  questions  asked  by  the  shop  re- 
garding the  design  of  the  jig  in  cases  when  they  were  detailed 
and  when  they  were  not.  When  assembly  drawings  were  sent 
directly  into  the  shop,  hardly  a  jig  passed  through  its  regular 
course  through  the  shop  without  the  foreman  of  the  tool  mak- 
ing department,  or  some  of  his  men,  coming  into  the  draftiug- 
room  to  ask  half  a  dozen  questions.  When  the  drawings  were 
detailed,  hardly  a  question  was  ever  asked. 
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SIMPLICITY  IN  MACHINE  TOOL  DESIGN. 

W.  T.  8EAKB  • 

Nearly  every  type  of  machine  tool  seems  to  have  to  go 
through  at  Intervals,  a  period  of  extreme  coinpllcatlon,  In 
which  It  becomes  loaded  down  with  automatic  trips,  compli- 
cated devices  for  movements  In  various  directions  and  numer- 
ous other  mechanisms,  the  utility  of  which,  in  actual  practice, 
Is  questionable,  altliough  for  the  time  being,  and  in  a  great 
many  cases,  they  undoubtedly  make  for  the  salesman  good 
"talking  points." 

These  devices.  If  Inexpensive  and  not  liable  to  get  out  of 
order,  are  oftentimes  useful,  and  this  may  be  particularly 
true  where  a  great  deal  of  duplicate  worlv  is  to  be  done,  espe- 
cially If  these  devices  are  properly  fitted  for  this  repetition 
■work.  The  fitting  up  of  the  machine  In  this  manner  Is  per- 
haps a  good  thing  also,  In  that  It  may  tend  to  advance  the 
general  usefulness  or  efficiency  of  the  tool,  even  if,  later,  the 
complicated  parts  are  omitted.  It  has  at  least  helped  to 
show  how  far  to  go,  through  having  gone  too  far. 

Unfortunately,  however,  in  this  last  case  the  knowledge  has 
been  arrived  at,  at  the  expense  of  the  purchaser  of  the  ma- 
chine, who.  In  place  of  getting  a  machine  equipped  with  many 
Improvements,  receives  on  the  contrary,  one  that  is  not  as 
good  as  if  the  "Improvements"  had  been  omitted  entirely. 
They  thus  represent  additional  money  tliat  has  been  spent  to 
a  disadvantage  Instead  of  to  advantage,  and  have  actually 
handicapped  the  more  simple  original  machine  that  could  have 
been  obtained  by  a  smaller  Investment.  It  is  safe  to  say 
that  no  machine  tool  builder  knowingly  gives  a  purchaser 
something  for  nothing,  and  the  improvements  must  be  paid 
for.  If  the  price  is  the  same  for  the  new  machine  with  the 
new  features,  as  for  the  old  machine  without  them,  the  proba- 
billtleB  are  that  the  former  has  been  altered  and  cheapened  in 
some  other  direction. 

There  are  several  points  having  considerable  bearing  on 
this  subject  which,  I  believe,  have  often  been  overlooked:  for 
instance,  when  purchasing  a  machine  costing  say  $2,000,  the 
buyer  may  be  convinced  by  salesmen  that  for  $200  more  he 
can  get  a  machine  which  will  more  than  pay  for  the  addi- 
tional Investment.  While  this,  of  course,  may  be  true,  at  the 
same  time  attention  should  be  called  to  what  Is  often  the 
case,  which  Is  that  It  may  be  a  device  which  would  practically 
never  be  used,  and  therefore  the  $200  is  virtually  thrown 
away,  in  that  no  reasonable  return  Is  obtained  for  the  Invest- 
ment. 

Considering  this  along  a  little  different  line  again,  the 
purchaser  may  be  convinced  that  it  is  a  good  device  or  be  will- 
ing to  take  a  chance,  and  the  machine  is  ordered  with  the 
idea  in  the  purchaser's  mind  that  in  case  this  $200  device  did 
not  work  satisfactorily,  it  would  simply  be  a  loss  of  that 
amount  and  that  would  end  It. 

This  Is,  perhaps,  the  view  most  commonly  taken  and  is  a 
very  wrong  one,  for  as  a  matter  of  fact,  the  $200  investment 
may  have  put  a  device  on  the  machine  which  interferes  with 
the  regular  movements,  either  by  making  them  unhandy  to 
get  at  or  weakening  them  through  change  of  design  which 
the  new  device  necessitates. 

Another  point  is  that  by  getting  out  of  order  It  may  lay 
up  the  whole  machine.  It  may  get  out  of  order  through  use 
or  abuse,  but  if  this  occurs  at  all  frequently.  It  can  readily 
be  seen  that  the  total  efficiency  has  been  reduced  In  place  of 
being  Increased,  unless  the  saving  effected  by  It  while  In 
working  order  Is  very  great  Indeed.  It  often  takes  consider- 
able time  for  the  testing  or  proving  of  the  above  statements, 
but  that  they  are  correct  Is  proved  every  day  in  the  history 
of  machine  tool  design,  if  in  no  other  way  than  by  the  return- 
ing of  the  tool  designer  to  simple  forms. 

A  number  of  concrete  Instances  can  easily  be  quoted  from 
the  writer's  experience.  For  instance,  take  a  planer  design 
with  a  greatly  Increased  speed  on  the  idle  part  of  the  stroke 
which  Is  obtained  by  changing  from  a  moderately  fast  to  a 
very  fast  speed  shortly  after  the  reciprocating  part  has  been 
reversed.  This,  by  figures,  will  show  a  saving  for  a  long  stroke, 
but  It  was  found  In  actual  practice,  in  the  case  in  mind,  that 
the  work  requiring  a  long  stroke  where  this  saving  could  be 
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made,  was  the  exception,  and  as  a  result  the  machine  was 
returned  at  a  moderately  fast  speed  all  the  time,  and  the 
high  speed  not  used  at  all. 

In  other  words,  the  money  Invested  for  the  high  return  was 
not  only  thrown  away,  but  the  return  actually  used  was  less 
than  on  a  standard  machine  with  a  single  return  speed.  The 
above  is  a  case  where  additional  money  spent  proved  to  be  in 
actual  practice,  a  handicap  on  what  should  have  been  the 
original  investment. 

On  another  machine  which  the  writer  has  knowledge  of,  a 
fast  power  traverse  was  called  for,  for  doing  a  certain  class 
of  work.  In  order  to  put  this  fast  traverse  on.  It  was  abso-, 
lutely  necessary  to  change  the  design  of  the  machine  quite 
materially  and  add  considerably  to  the  cost.  The  machine 
itself  was  a  simple  one.  It  had  gone  through  years  of  im- 
proving and  testing,  and  its  parts  were  all  well  proportioned 
and  well  designed.  The  additional  parts  required  for  the 
power  traverse  were  also  well  designed,  but  from  the  nature 
of  the  machine  they  had  to  be  somewhat  complicated.  The 
machine  was  small,  and  the  advisability  of  the  powei*  traverse 
was  much  questioned.  However,  it  was  put  on  and  worked 
very  satisfactorily. 

After  the  machine  was  put  to  work  the  operations  were 
timed  and  It  was  found  by  actual  experiment  that  the  time 
saved  by  having  this  power  traverse  was  about  half  a  minute 
on  a  half  hour's  job.  The  amount  saved  in  energy  was,  of 
course,  also  very  slight,  and  while  the  impression  conveyed 
to  a  casual  observer  was  favorable,  it  is  extremely  doubtful 
if  the  fast  traverse  of  this  tool  will  prove  economical  in  any 
way.  Taking  It  in  actual  figures,  and  along  one  of  the  lines 
attention  has  been  called  to.  If  this  additional  mechanism  lays 
up  the  machine  for  a  day.  as  Is  quite  possible,  it  will  more 
than  counter-balance  the  time  saved  in  tour  months  by  the 
use  of  the  power  traverse. 

Of  course,  if  the  machine  were  a  large  one  and  the  amount 
of  distance  of  travel  of  parts  required,  considerable,  these  fig- 
ures would  be  entirely  changed  and  the  investment  would 
unquestionably  be  a  good  one;  but  it  is  extremely  doubtful 
if  on  the  small  machine  it  is  either  economical  or  advisable, 
and  it  is  pretty  safe  to  say  that  on  such  a  machine  it  is  a 
mistake.  These  are  exceptional  cases,  but  not  by  far  as  un- 
common as  many  suppose,  and  these  exceptional  cases  are 
the  very  ones  that  bring  out  the  weaknesses  of  many  so-called 
labor-  and  time-saving  devices,  and  should  act  as  warnings 
to  any  one  about  to  purchase  machinery  and  lead  him  to  inves- 
tigate such  devices  carefully  and  thoroughly. 

A  real  improvement,  one  that  actually  saves  time  or  labor 
and  is  neat  and  simple  in  design  and  operation,  is  one  that  can 
be  easily  recognized  as  such  by  any  man  capable  of  intelli- 
gently purchasing  a  machine  tool.  Such  a  device  ought  to 
command  Its  proper  price,  and  will  pay  good  interest  on  such 
price. 

Summarizing  the  above  objections  to  new  special  features, 
we  have:  First,  that  a  special  device  may  be  used  but  sel- 
dom; second,  that  it  may  break  down  and  hold  up  the  entire 
machine;  and  third,  that  its  Installation  may  be  detrimental 
to  the  design  of  movements  now  on  the  machine,  which  are 
already  recognized  as  good. 

An  arrangement  which  appears  to  come  under  any  of  th« 
objections  In  the  above  summary  should  be  bought  with  cau- 
tion and  only  after  very  careful  consideration. 


A  quick  Installation  of  a  steam  heating  equipment  was 
recently  made  In  a  building  at  Trowbridge,  England,  In  which 
some  public  meetings  were  to  be  held.  As  stated  by  the 
Engineering  Record,  the  order  for  the  work  was  given  on 
Saturday  at  9.45  A.  M.  and  at  7.30  A.  M.  the  following  day 
the  work  was  completed.  Including  the  Installation  of  a  steam 
boiler  with  an  Independent  pump  for  the  return  of  conden- 
sation, all  necessary  fittings,  reducing  valves,  steam  traps, 
etc.,  1,080  feet  of  cast  Iron  feed  pipes  with  40  fittings,  and 
1,140  feet  of  wrought  Iron  pipe  with  176  fittings.  The  work 
was  accomplished  by  30  men  working  continuously  all  the 
time,  and  involved  the  making  of  159  Joints  in  cast  iron  pipe, 
over  500  joints  In  wrought  iron  pipe,  and  the  handling  of  12 
tons  of  material. 
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CURRENT  MECHANICAL  EVENTS— LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


The  Cape  Town  to  Cairo  Railroad  in  Africa,  which,  when 
completed,  will  be  one  of  the  important  Trans-Continental 
railways  of  the  world,  at  the  present  time  requires  the  com- 
pletion of  less  than  700  miles  to  enable  travelers  to  make 
the  journey  from  Cairo  to  Cape  Town  by  rail. 


The  Controller-General  of  Patents  in  Great  Britain  states 
that  the  great  inventive  activity  in  connection  with  the  motor 
car  industry  which  has  produced  such  a  large  number  of  ap- 
plications for  patents  in  recent  years,  now  shows  signs  of  fall- 
ing off.  The  decrease  in  the  number  of  patents  relating  to 
automobile  construction  was  not  less  than  35  per  cent  during 
last  year. 


New  York  City  is  spending  $161,000,000  to  increase  its  water 
supply.  A  great  aqueduct  will  be  built  from  the  Catskills, 
and  the  water  shed  of  a  large  area  will  be  made  available  for 
the  city  water  supply.  In  the  matter  of  length,  the  aqueduct 
building  for  Los  Angeles,  Cal.,  is  greater,  however.  It  is  to 
be  215  miles  long  and  will  tap  the  snow-fed  Owens  River  and 
its  tributaries.  Its  capacity  will  be  400  cubic  feet  of  water  per 
second. 


As  an  example  of  the  present  realization  of  the  value  of  the 
enormous  water  powers  of  the  streams  in  northern  Europe, 
it  is  stated  by  Engineering  that  the  building  of  a  large  power 
station  in  Lapland,  in  the  north  of  Sweden,  is  likely  to  be 
started  during  this  summer.  The  power  available  at  the  falls 
near  Brannland,  which  are  to  be  utilized,  is  estimated  at 
81,000  H.P.  It  is  not  stated  for  what  purpose  the  power  is 
Intended  to  be  used. 


An  indication  of  the  expense  of  repairs  attending  the  run- 
ning of  motor  cars  and  motor  omnibuses  is  given  by  the  report 
of  the  General  Omnibus  Company  of  Berlin,  Germany,  which 
is  the  largest  transport  undertaking  of  its  kind  in  Germany, 
and  which  carries  about  134,000,000  passengers  a  year.  Ac- 
cording to  this  report,  the  cost  of  maintenance  and  repairs 
of  motor  omnibuses  reaches  yearly  nearly  50  per  cent  of  the 
original  purchase  price. 


A  news  dispatch  states  that  the  Southern  Pacific  R.  R.  is 
contemplating  the  boring  of  a  long  tunnel  through  the  Sierra 
Nevadas.  and  that  the  surveys  and  estimates  have  been  com- 
pleted for  some  time.  This  tunnel  will  be  between  Truckee 
and  Blue  Canyon.  It  will  be  about  7  miles  long  and  the  total 
cost  will  aggregate  $11,000,000,  at  least  three  years  being 
required  to  complete  the  work.  This  will  be  the  longest  tun- 
nel in  the  United  States,  and,  with  three  exceptions,  the  longest 
tunnel  in  the  world. 


The  Holland-American  liner  Rotterdam  reached  the  port 
of  New  York  City  on  June  22  on  her  maiden  trip.  This  vessel 
is  one  of  the  largest  that  has  ever  been  built,  being  24,170 
gross  registered  tons.  The  principal  feature  of  the  ship  is  the 
large  amount  of  space  placed  at  the  convenience  of  the  passen- 
gers. The  state-rooms  are  said  to  be  larger  than  those  of 
any  steamer  that  has  entered  New  York  harbor,  and  the 
promenade  deck  makes  a  record  for  size  with  12,000  square 
feet  of  walking  space.  The  total  accommodations  provided 
for  are  525  first-class,  515  second-class,  and  2,500  third-class 
passengers. 


A  very  peculiar  accident  occurred  on  the  Long  Island  R.  R. 
June  22.  A  passenger  train  was  approaching  the  Long  Island 
City  terminal  when  a  brake-rod  broke  and  the  end  falling 
down  caught  on  the  ties,  doubled  up.  and  twisted  the  handle 
of  the  train  pipe  valve  around  and  closed  it.  When  the  en- 
gineer attempted  to  apply  the  brake  he  found  that  he  had 
lost  control  of  the  train.  Vigorous  whistling  alarmed  the  con- 
ductor and  trainmen,  who  applied  the  emergency  brakes, 
but  too  late  to  prevent  disaster.     The  train  crashed  into  the 


station,  knocking  down  the  bumping  post,  derailed  the  en- 
gine  and  demolished  the  side  of  the  station.  Fortunately  no 
cne  was  seriously  injured. 


The  Singer  Building  tower,  612  feet  high,  and  the  Metro- 
politan Life  Building  tower,  693  feet  high,  are  soon  to  be  put 
in  the  shade  by  a  building  to  be  constructed  on  the  site  of 
the  Equitable  Life  Assurance  Society  Building  on  the  block 
bounded  by  Broadway,  Nassau,  Pine  and  Cedar  Sts.,  New 
York.  This  building  is  to  be  909  feet  from  the  sidewalk, 
exclusive  of  the  flagstaff.  The  flagstaff  will  be  150  feet  higher, 
making  the  total  height  of  the  building  from  the  sidewalk  to- 
the  top  of  the  flagstaff  1,059  feet.  The  main  building  will  b& 
thirty-four  stories  high.  Superimposed  on  the  main  structure 
will  be  another  with  smaller  base  about  fourteen  stories  high, 
and  springing  from  the  center  will  be  a  tower  of  another  four- 
teen stories,  making  the  total  height  in  stories  sixty-two. 
Thirty-eight  passenger  elevators  will   be  provided. 


Small  producer  power  plants  are  growing  in  favor,  espe- 
cially in  the  Middle  West.  They  have  the  merit  of  producing 
power  at  low  cost  for  fuel  and  requiring  a  minimum  of  atten- 
tion. An  example  is  the  plant  driving  the  shop  of  the  Me- 
chanics Machine  Tool  Co.,  Rockford,  111.  A  Fairbanks-Morse 
50  horse-power  motor  was  installed,  and  one  of  the  mechanics- 
working  in  the  tool-room  is  paid  50  cents  a  day  extra  for  run- 
ning the  machine.  He  comes  to  the  shop  half  an  hour  before 
starting  time  and  spends  about  another  half  hour  during  the 
day  attending  to  the  plant.  Otherwise  he  works  in  the  tool- 
room all  day  long.  A  car-load  of  anthracite  pea-coal  costing 
$163.24  was  put  in  November  1,  1907,  and  lasted  until  June  1, 
1908.  Since  January  1  the  plant  has  run  only  five  days  a 
week.  The  cost  for  power  in  labor  and  fuel  thus  figures  only 
about  $260  for  seven  months  power. 


A  Milan  correspondent  to  the  Times  Engineering  Supple- 
ment states  that  official  trials  of  the  De  Forest  wireless  appar- 
atus for  telephonic  service  have  recently  been  made  in  the 
presence  of  oflBcers  of  the  Italian  navy.  The  apparatus  was 
installed  on  one  vessel,  and  the  vessel  put  to  sea,  while  com- 
munication was  entered  into  with  another  vessel  remaining 
at  anchor  in  the  harbor.  Communication  was  maintained 
constantly,  even  when  the  vessel  passed  a  chain  of  moun- 
tains enclosing  the  gulf  where  the  harbor  is  situated.  At  in- 
tervals, several  cannons  were  fired  to  ascertain  if  atmospheric 
disturbances  had  any  influence  on  the  working  of  the  system. 
At  a  distance  of  20  miles — the  greatest  distance  tried — tele- 
phonic communication  was  regularly  maintained.  The  results 
were  satisfactory,  and  wireless  telephone  apparatus  will  be 
installed  in  some  of  the  vessels  of  the  Italian  navy. 


A  hydro-electric  power  station,  using  the  highest  head  of 
water  in  the  world,  has  lately  been  designed  by  Aktiebolaget 
Vattenbyggnadsbyran,  Stockholm,  Sweden,  for  a  large  fac- 
tory in  Norway.  The  water  is  taken  from  a  large  mountain 
lake  3,536  feet  over  sea  level,  from  which  the  water  is  brought 
by  a  tunnel  7  miles  long,  supplying  six  turbines  of  from 
12,200  to  14,600  H.P.  each.  The  total  head  is  3,287  feet, 
which  is  72  feet  more  than  the  highest  head  hitherto  used 
for  power  purposes.  The  largest  diameter  of  pipe  used  for 
conducting  the  water  will  be  4  feet  6  inches,  and  the  pipes 
will  be  of  seamless  tubing.  The  undertaking  is  one  of  the 
most  remarkable  engineering  feats  of  our  time.  Norway  is 
rapidly  making  use  of  its  enormous  natural  resources  in 
water  power,  another  power  station  to  supply  70,000  H.P.  be- 
ing built,  the  head  here  used,  however,  being  only  84  feet. 


Experiments  carried  on  by  the  National  Physical  Labora- 
tory, in  Great  Britain,  indicate  that  steel  imbedded  in  con- 
crete is  not  influenced  on  its  surface  either  by  moisture  or  by 
the  concrete  itself.  Specimens  of  both  finished  and  rough 
steel   were  imbedded   in   concrete   in   December,  1906,   and   in 
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April  this  year  one  of  the  concrete  bloclis  was  broken  up. 
On  examination,  the  specimens  of  steel  showed  no  trace  of 
Action  by  the  cement  or  otherwise.  The  finished  specimen 
•was  practically  as  bright  as  when  put  in,  and  the  scale  on  the 
rough  specimen  was  undisturbed.  To  test  the  possibility  of 
any  slight  action,  the  surface  of  the  turned  specimen  was 
polished  and  etched,  and  examined  under  a  microscope  side 
by  side  with  the  specimen  of  the  same  metal  cut  from  the 
center  of  the  bar,  but  no  difference  could  bo  detected,  and  the 
conclusion  Is  that  in  sixteen  months,  at  least,  no  action  takes 
place  on  steel  when  Imbedded  In  concrete. 


Some  interesting  experiments  regarding  the  effect  of  arti- 
ficial light  on  vegetation  are  related  in  the  June  Issue  of  the 
Electrical  Magazine.  A  French  scientist  has  for  the  last  two 
years  made  repeated  experiments  regarding  the  effect  of  vari- 
ous lights  on  the  growth  of  plants  which  were  subjected  to  red, 
green,  blue,  and  white  lights,  the  conditions  otherwise  being 
similar.  Under  the  effect  of  red  light  It  was  found  that  cer- 
tain vegetables  grew  fifteen  times  as  fast  as  under  blue  light. 
On  the  other  hand,  the  experiments  proved  that  blue  light 
has  a  remarkable  preservative  power  on  growing  vegetation. 
It  Is  recorded  that  an  oak  tree  planted  two  years  ago  has 
kept  its  first  leaves,  which  are  now  as  fresh  and  vigorous  as 
when  they  first  appeared.  In  the  same  way,  ripe  fruit,  it  Is 
declared,  can  be  kept  fresh  under  a  blue  screen  for  several 
■weeks  without  decay.  The  facts  disclosed  by  these  experi- 
ments are  expected  to  find  a  wide  application,  and  to  be  of  In- 
dustrial importance. 


Statistics  collected  by  the  United  States  government  show 
that  the  nation  has  consumed  about  7,000,000,000  tons  of  coal 
up  to  the  present  time.  In  1908  the  consumption  was  more 
than  400,000,000  tons.  During  the  past  ten  years  nearly  as 
much  coal  was  used  as  had  been  used  during  the  preceding 
century.  In  view  of  the  limitation  of  our  coal  resources  and 
the  enormous  waste  In  the  utilization  of  the  heat  energy  of 
coal,  there  Is  no  greater  problem  to-day  than  that  of  Increas- 
ing the  efficiency  of  coal  utilization.  As  used  at  the  present 
for  heat,  light  and  power,  the  losses  are  so  great  that  less 
than  5  per  cent  of  the  total  heat  value  of  coal  is  converted 
into  useful  work  in  the  manufacturing  plant.  The  best  and 
largest  power  plants  utilize  only  about  10  per  cent  of  the 
energy,  while  In  railroad  operation  only  from  3  to  5  per  cent 
of  the  coal  value  is  realized  for  hauling  trains.  It  Is  esti- 
mated that  only  one-seventh  of  1  per  cent  of  the  fuel  value 
Is  actually  converted  Into  light  in  an  electric  Incandescent 
lamp.  Nearly  2,000,000  horse-power  In  the  form  of  gas  Is  al- 
lowed to  escape  from  the  blast  furnaces  of  the  country.  This 
waste,  however,  Is  being  rapidly  checked  by  the  Installation 
of  gas  engines. 


Comparatively  little  has  been  published  in  the  United  States 
regarding  the  Renard  road  train,  intended  for  use  on  ordi- 
nary highways.  Consul-General  Robert  P.  Skinner,  of  Mar- 
seilles, states  that  Renard  trains  have  been  run  from  Paris 
to  Marseilles  over  ordinary  highways  In  order  to  supply  the 
public  with  a  demonstration  of  their  efficiency.  Each  car  re- 
ceives the  power  necessary  for  its  locomotion  from  the  first 
vehicle  or  "locomotor"  through  a  flexible  transmission  shaft, 
extending  from  one  end  of  the  train  to  the  other,  so  that  each 
car  utilizes  Its  own  adhesion  to  the  road  surface  as  a  means 
of  advancement.  Trains  of  this  type,  completely  loaded,  are 
able  to  maintain  a  speed  of  13  miles  per  hour  in  the  case  of 
passenger  trains,  and  9  to  10  miles  per  hour  In  the  case  of 
freight  trains,  on  a  level  road.  It  is  also  stated  that  freight 
trains  of  this  type  are  able  to  maintain  an  average  of  from 
6  to  IVn  miles,  fully  loaded,  in  any  kind  of  country.  It  should, 
however,  be  understood  that  the  highways  in  Europe,  In  gen- 
eral, where  these  trains  can  be  profitably  used,  are  of  a  char- 
acter that  is  only  found  in  exceptional  Instances  In  the  eastern 
part  of  the  United  States,  and  practically  unknown  all  over 
the  rest  of  the  country.  It  seems  possible  that,  in  regions 
where  railways  would  not  prove  profitable,  this  kind  of  trans- 
portation will  have  an  Important  future  ahead,  but,  of  course, 
an  extensive  system  of  high  grade,  well-kept  highways  Is  a 
primary  condition  tor  Its  success. 


FRICTION  BRAKES. 

II.  D.  James,  in  The  Fdectrical  Journal,  May,  1908. 

Although,  at  first  thought,  the  brake  may  seem  to  be  but  a 
small  detail  In  the  construction  of  a  crane,  a  hoist,  or  other 
device,  a  closer  examination  will  show  that  It  is  a  very  im- 
portant item,  and  one  that  may  cause  a  great  deal  of  trouble 
if  Improperly  designed.  The  brake  consumes  mechanical 
energy  In  Its  friction  surfaces  and  develops  heat  which  must 
be  radiated.  Mr.  II.  D.  James,  and  Mr.  W.  A.  Paris,  of  the 
Westlnghouse  Electric  &  Mfg.  Co.,  recently  conducted  a  series 
of  experiments  extending  over  eighteen  months  to  determine 
the  best  material  to  use  for  the  friction  surfaces  In  brakes. 
Endurance  runs  were  made  with  cast  Iron  shoes,  and  with 
shoes  lined  with  wood,  fiber,  Ugnumvlta,  etc.,  on  both  cast 
iron  and  steel  wheels.  The  best  combination  proved  to  be  a 
cast  Iron  shoe  bearing  on  a  cast  iron  wheel.  Under  heavy 
pressure  the  coefficient  of  friction  was  0.3,  and  the  wear  on 
the  brake  wheel  about  one-sixteenth  of  the  wear  on  the  shoa 
Cast  Iron  shoes  on  cast  iron  wheels  have  been  used  for  many 
years  on  freight 
cars  and  for 
street  railway 
work,  where  the 
service  is  more 
severe  and  con- 
tinuous than  for 
most  industrial 
applications.  One 
advantage  of  us- 
ing metal  shoes 
bearing  against  a 
metal  wheel  Is 
the  increased  ra- 
diating surface 
obtained.  If  an 
insulated  lining 
is  used,  the  heat 
from  the  rim  of 
the  wheel  is  not 
conducted  direct- 
ly to  the  brake 
shoe.  This  makes 
it     necessary     for  ff     Machtnery,ir.T. 

the     wheel     to     ra-  ^'^'  ^'    Arrangement  of  Brake  Rigging. 

diate  most  of  the  energy  dissipated.  Or,  if  a  combustible 
lining  Is  used,  the  permissible  heating  is  limited,  and  a  much 
larger  brake  wheel  must  be  used  to  absorb  a  given  amount  of 
energy.  These  limiting  conditions  are  obviated  when  a  cast 
iron  shoe  is  employed.  Radiation  may  be  Improved  by  using 
a  brake  wheel  ribbed  on  the  inner  side  of  the  rim,  and  pro- 
vided with  fans  for  driving  the  heated  air  away  from  the 
motor  bearings.  The  brake  shoes  should  be  provided  with  deep 
ribs  to  assist  In  radiation  as  well  as  to  make  them  very  stiff. 
Such  a  brake  can  be  operated  at  a  temperature  which  will  turn 
cast  iron  to  a  blue  color  without  In  any  way  injuring  the 
parts. 

The  usual  method  of  suspending  brake  shoes  causes  them 
to  exert  an  unequal  pressure  upon  the  brake  wheel,  because 
the  resultant  pressure  produces  a  turning  moment  around  the 
point  of  suspension,  the  shoes  wear  unequally,  and  the  ends 
have  a  tendency  to  dig  into  the  wheel  when  the  brake  Is  first 
applied,  thus  causing  a  severe  strain  on  the  motor  shaft. 
This  defect  has  been  overcome  by  making  the  brake  shoe 
stiff,  so  that  the  static  pressure  Is  uniform,  and  by  selecting  a 
point  of  suspension  such  as  to  eliminate  the  turning  moment 
on  the  brake  shoe.  If  the  pressure  is  uniform  and  the  sur- 
face of  the  shoe  is  considered  as  divided  into  a  number  of 
equal  strips,  the  retarding  force  of  each  strip  is  the  same, 
and  may  be  considered  as  concentrated  at  the  center  of  the 
strip,  provided  the  number  of  strips  is  large.  Selecting  two 
strips,  1  and  4,  Fig  1,  the  retarding  force  may  be  represented 
In  amount  and  direction  by  the  lines  1-A  and  4-B,  each  at 
right  angles  with  a  line  drawn  from  the  center  of  the  wheel 
to  the  center  of  the  strip.  Using  a  point  of  suspension,  0, 
it  may  be  seen  that  force  1-A  tends  to  turn  the  shoe  coun- 
ter-clockwise around  the  point  C,  having  a  turning  moment 
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equal  to  1-A  times  CD,  while  the  force  4-B,  having  a  moment 
equal  to  4-B  times  CE,  tends  to  turn  tue  shoe  clockwise  about 
point  C.  It  is  evident  that  point  C  may  be  so  located  that 
the  sum  of  the  moments  for  all  the  strips  tending  to  produce 
counter-clockwise  rotation  is  exactly  balanced  by  the  sum  of 
the  moments  of  those  tending  to  produce  clockwise  rotation, 
and   that  the   resultant  pressure   on  the   point  of   suspension 

due  to  the  upper 
part  of  the  shoe 
will  be  represented 
by  a  line  such  as 
J?,.  In  the  same 
way  the  turning  mo- 
ments about  point  C 
for  the  lower  part 
of  the  shoe  will 
balance  each  other 
and  produce  a  re- 
sultant pressure  on 
G  represented  by  a 
line  R\,.  The  total 
resultant  pressure  of 
the  shoe  on  the 
point  of  suspension 
C  Is  represented  by 
R,  which  acts  di- 
rectly along  the  hanger  and  through  Its  pivot.  There  Is, 
therefore,  no  tendency  for  the  hanger  to  turn  about  its  pivot, 
thus  increasing  or  decreasing  the  pressure  of  the  shoe  as  a 
whole  against  the  wheel.  If  the  point  C  is  located  in  the 
manner  described,  it  insures  a  uniform  pressure  per  square 
inch  on  all  parts  of  the  brake  surface,  and  _  freedom  from 
any  turning  tendency  about  points  C  or  the  hanger  pivot, 
and  this  is  true  for  rotation  in  either  direction.  The  results 
of  this  method  of  suspension  are  as  follows: 

o.  The  shoe  is  free  to  turn  and  find  a  true  seat  on  the 
wheel. 

6.  The  pressure  of  the  shoe  against  the  wheel  is  uniformly 
distributed. 

c.  The  retarding  force  acts  directly  along  the  line  of  the 
brake  hammer. 

There  is  no  tendency  for  the  ends  of  the  shoes  to  press 
harder  against  the  wheel  and  thus  wear  away  faster,  and 
there  Is  no  tendency  or  possibility  of  one  shoe  pressing  harder 
than  the  other,  thus  producing  a  side  thrust  on  the  shaft 
bearings.  This  insures  an  even  wear  on  the  shoe  and  wheel 
and  long  life  for  both. 

The  relation  between  the  diameter  of  the  wheel  and  the 
torque  exerted  by  the  brake  is  expressed  by  the  following 
formula: 
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Pig.  2.    Diagram  showing  Relation  between 
Diameter    of    'Wheel    and    Torque    exerted    by 
Brake. 
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where  D  equals  diameter  of  wheel  in  inches;  B  equals  angla 
(in  radians)  covered  by  two  shoes;  C  equals  width  of  wheel 
divided  by  the  radius;  f  equals  coefficient  of  friction;  and  p 
equals  pressure  in  pounds  per  square  inch. 

By  assuming  fixed  values  for  B,  f  and  p,  the  curve  shown  In 
Fig.  2  was  plotted.  This  shows  that  for  small  wheels  the 
torque  increases  very  slowly  with  the  diameter  of  the  wheel. 
As  the  size  of  the  wheel  approaches  eighteen  or  twent.v 
inches,  the  torque  Increases  more  rapidly  than  the  size 
of  the  wheel,  so  that  large  brakes  are  more  compact  than  small 
ones. 


CLUTCHES. 

Abstract  of  paper  by  Mr.   Henry  Souther  before  the  Detroit 
Meeting  of  the  American  Society  of  Mechanical  Engineers. 

Clutches,  in  one  form  or  another,  have  always  constituted  an 
Important  detail  of  machine  construction.  In  general,  how- 
ever, engineers  have  not  given  clutches  very  great  attention 
until  recently,  but  now,  when  these  devices  have  been  called 
upon  to  do  the  delicate  work  required  in  connection  with 
them  in  cotton  mill  machinery,  printing  presses,  electric  cranes, 
and  automobiles,  the  real  Importance  of  clutch  design  has  be- 
come apparent. 


Positive  Clutches. 
The  positive,  or  jaw  clutch.  Is  necessarily  used  only  where  a 
sudden  starting  action  is  immaterial,  and  where  the  Inertia 
of  the  originally  stationary  or  driven  parts  is  relatively  small. 
The  different  forms  of  positive  clutches  are  modified  merely  In 
the  angle  of  the  engaging  surfaces.  The  least  positive  form 
is  one  where  the  planes  of  engagement  are  inclined  backward, 
as  regards  the  direction  of  motion.  The  tendency  of  such  a 
clutch  is  to  disengage  under  load;  and  it  must  be  held  up  to 
its  work  by  axial  pressure.  This  pressure  may  be  regulated  to 
perform  normal  duty,  permitting  the  clutch  to  slip  and  dis- 
engage when  overloaded.  Positive  clutches  with  the  engaging 
planes  parallel  to  the  axis  of  rotation,  must  be  held  up  to  their 
work  in  order  to  prevent  their  natural  tendency  to  jar  out  of 
engagement,  but  they  present  no  safety  features  against  over- 
load. So  called  undercut  clutches  will  engage  tighter  when 
loaded,  and  can  be  disengaged  only  when  absolutely  free  from 
load,  and  in  a  condition  permitting  them  to  be  rotated  in  a  re- 
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Figs.  1  to  4.    Examples  of  Positive  Clutches. 

verse  direction  sufficiently  so  that  the  undercut  angular  sur- 
faces can  clear  each  other.  Some  simple  forms  of  positive 
clutches,  embodying  the  fundamental  principles,  are  shown  la 
Figs.  1  to  4. 

Friction  Clutches. 

While  there  is  an  infinite  variety  of  detail  in  construction 
and  manipulation  of  friction  clutches,  they  might  all  be  classi- 
fied as  belonging  to  one  of  the  following  four  types:  contract- 
ing band  friction  clutches,  friction  cone  clutches,  friction  sec- 
tor clutches,  and  friction  disk  clutches. 

The  most  simple  form  of  clutch  is,  perhaps,  the  Ramsbottom 
clutch,  used  for  rolling  mill  work.  It  is,  in  reality,  a  friction 
coupling  in  which  one  flange  Is  squeezed  in  between  two  other 


Pig.  5.    Ramsbottom  Clutch.  Fifir.  6.    Simple  Form  of  Cone  Clutch. 

flanges,  tightly  bolted  together.  This  clutch  is  shown  in  Fig. 
5.  The  flange  A  is  firmly  clamped  between  the  wood-lined  sur- 
faces of  B,  the  bolts  clamping  these  parts  together,  so  that 
the  friction  will  resist  normal  torque,  but  yield  to  abnormal 
torque. 

In  Fig.  6  is  shown  the  simplest  form  of  cone  coupling,  where 
the  two  parts  are  being  forced  into  engagement  by  a  screw  and 
a  hand-wheel  B.  The  angle  of  the  cone  should  not  be  less  than 
10  degrees.  The  coefficient  of  friction  for  two  iron  surfaces  in 
a  clutch  of  this  character  is  about  0.15.  The  mean  radius  of 
the  cone  should  be  kept  within  3  to  6  times  the  diameter  of  the 
shaft,  in  order  to  keep  the  axial  pressure  within  reasonable 
limits. 

A  further  development  of  the  friction  cone  clutch  is  shown 
in  Fig.  7.  This  clutch  may  be  termed  the  multi-cone  friction 
clutch,  being  provided,  as  it  is,  with  a  series  of  concentric  cone- 
shaped  rings,  of  20  degrees  included  angle.  The  design  shown 
in  the  engraving  requires  that  the  collar  on  the  shaft  and 
the  yoke  in  the  engaging  sleeve  resist  the  pressure  due  to 
the  axial  pressure  necessary  for  proper  engagement,  which 
causes  serious  wear.  Such  wear,  however,  is  avoided  In 
heavy  or  high  speed  machines  by  making  the  axial  pressure 
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8elt-contalncd  on  the  rotatlne  members.  A  moillflcntlon  In- 
tended for  this  purpose  is  shown  In  Flp.  8.  The  pressure 
requhod  for  engaging  the  two  clutch  halves  A  and  B  Is  ob- 
tained by  tightening  hand-wheel  C,  the  thrust  being  takem 
by  collars  on  the  respective  Bhafts  In  such  a  manner  that  the 
ends  of  the  shafts  are  forced  together. 


Machlneru.y.y.        ""         '  '        '         I  Haclilneri/.X.T 

Flff.  7.    MuUl-cone  Clutch  of  Objec-         Fig.  8.    Principle  of  Self.contalned 
tlonable  Dttsisu  for  Heavy  Work.  Multi-cone  Clutch. 

Another  fundamental  type  of  clutch  Is  shown  in  Fig.  9. 
This  is  of  the  internal  expanding  type,  three  internal  clamp- 
ing pieces  A,  fitted  with  bronze  shoes,  being  thrust  out  against 
the  enclosing  cylindrical  drum  B,  by  means  of  lever  and  screw 
action.  There  is  no  danger  of  wedging  In  this  clutch,  as 
exists  in  connection  with  the  cone  clutch. 

In  Fig.  10  is  shown  the  well-known  Weston  clutch,  which  Is 
based  on  the  fourth  fundamental  principle  mentioned  above, 
that  of  multiple  plate  friction.  The  plates  are  alternately 
wood  and  iron,  the  wooden  ones  engaging  with  the  outside 
cylindrical  case  A,  and  the  iron  ones  with  the  shaft  B.  In 
the  form  shown,  the  plates  are  pressed  together  by  springs  D 
and  disengaged  by  drawing  back  a  collar-sleeve  C,  which  re- 
leases the  spring  pressure. 

Machine  Shop  Clutches. 

The  clutches  shown  so  far  have  been  Intended  simply  to 
indicate  basic  types.     The  following  examples  will  illustrate 
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Internal  Expanding 
Type  of  Clutch. 
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Fig.  lO.    Disk  Clutch.  Weston  Type. 


Very  little  information  Is  obtainable  in  regard  to  the  frlC' 
tlonal  capacity  of  this  class  of  clutches  and  the  knowledge 
at  hand  1b  of  an  empirical  character.  The  Dodge  Manufactur- 
ing Co.,  Mlshawaka,  Ind.,  gives  some  experimental  data  on 
the  capacity  of  this  class  of  clutches.  The  results  are  obtained 
from  clutches  fitted  with  maple  blocks,  and  calculations  are 
based  on  a  coefficient  of  friction  of  0.37  and  a  speed  of  lOO 
R.P.M. 

TABLE  OP  HORSE-POWER  TRANSMITTED  BY  FRICTION  CLUTCHES. 


the  development  of  present  practical  machine  shop  clutches. 
The  simplest  type  is  one  in  which  one  flat  disk  presses  against 
another,  the  surfaces  being  either  leather  against  Iron,  bronze 
against  iron,  or  wood  against  iron.  Such  a  type  is  shown  In 
Pig.  11.  The  wooden  disk  A,  attached  to  the  casing  B,  is 
gripped  between  two  iron  surfaces  C,  keyed  to  the  driving 
shaft.  In  order  to  prevent  a  drag  when  disengaged,  separat- 
ing springs  D  are  placed  between  the  iron  disks.  An  inter- 
esting clutch,  formerly  known  as  the  Frisby  clutch,  was  de- 
signed many  years  ago.  This  clutch  Is  shown  In  Fig.  12,  and 
in  this  one  flat  surface  A  and  the  cone  surface  B  are  used  in 
combination.  The  gripping  of  the  surfaces  is  accomplished 
In  a  manner  similar  to  that  of  the  clutch  in  Fig.  11.  It  Is 
apparent  that  this  clutch  would  require  less  axial  pressure 
for  any  given  horse-power  transmitted  than  the  foregoing 
type,  because  of  the  cone;  or,  in  other  words,  for  a  given  axial 
pressure  it  would  transmit  more  power  and  therefore  would 
be  smaller  and  more  compact,  all  other  things  being  equal. 
But  here  we  meet  with  the  uncertainty  of  the  coefllclent  of 
friction.  This  clutch,  for  example,  might  throw  Its  oil  to  the 
frlctlonal  surfaces  more  than  the  previous  example,  which  oil 
would  more  than  offset  the  effect  of  the  cone  engagement. 


Horse- 
power. 


25 
32 
50 
98 


Area. 


120 
141 

308 
280 


Diameter 

at  Block, 

inches 


16 

18 

2U 

27i 


Circumferen- 
tial Pull  at 
Block  Center. 


1960 
2240 
2900 
4500 


Total 

Pressure. 


5300 

6000 

7800 

12300 


Total 
ProsRuro 
per  sq.  la. 


44 

44* 
37i 
43i 


A  modern  development  of  the  expanding  ring  clutch  ts 
shown  In  Fig.  13.  These  clutches  are  largely  used  for  heavy 
work  and  are  made  by  the  A.  &  F.  Brown  Co.,  Elizabethport, 
N.  J.,  In  sizes  up  to  48  inches  in  diameter,  capable  of  trans- 
mitting 320  H.P.,  at 
100  R.P.M.    The  fric-  ^ 

tlonal  surfaces  are 
of  wood,  especially 
prepared  for  the 
purpose,  the  casing 
being  of   iron. 

One  of  the  oldest 
usages  made  of 
clutches  Is  in  wire 
drawing  manufac- 
ture. The  Iron  drum, 
around  which  the 
wire  is  wrapped,  as 
a  rule  contains  some 
form  of  clutch  with- 
in it.  A  recent  de- 
velopment of  this  class  of  clutch  is  shown  in  Fig.  14,  be- 
ing a  clutch  made  by  the  Morgan  Construction  Co.,  Worces- 
ter, Mass.  This  clutch  is  working  on  the  compound  principle, 
the  main  driving  effort  being  furnished  by  a  wrapping  coil 
on  p.  chilled  iron  surface,  the  initial  engagement  of  the 
coil  being  brought  about  by  a  modified  cone  or  ring,  slip- 
ping down  onto  a  cone  which  drags  the  free  end  of  the  coil 
into  engagement.  When  once  seized,  the  wrapping  continues 
until  tight.  In  Fig.  14,  A  is  the  tapered  friction  surface  of 
the  chilled  drum  on  which  the  friction  ring  bears,  and  below 
this  Is  the  coil,  which  is  submerged  in  oil  in  an  annular  oil 
chamber.  The  drum  is  12  inches  in  diameter  by  7  Inches 
high,  and  the  coil,  made  of  soft  steel,  is  1%  inch  square  at 
the  large  end  and  %  by  %  inch  at  the  small  end. 


Machtnery,y.T, 


Fig.  11.     Simple  Form  of  Single  Disk  Clutch. 


Fig.  12.    Combined  Cone  and  Disk  Clutch. 

A  strong  demand  has  developed  for  clutches  of  small  dimen- 
sions tor  a  given  capacity.  This  demand  has  been  met  by 
resorting  to  hardened  tool  steel  frlctlonal  parts,  as  this  per 
mits  exceedingly  high  normal  pressures  between  the  frio 
tlonal  surfaces.  Fig.  15  shows  such  a  clutch,  known  as  the 
Johnson  friction  clutch,  made  by  the  Carlyle-Johnson  Machine 
Co.,  Hartford,  Conn.     The  operating  sleeve  A  forces  wedge  i 
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between  the  two  long  arms  of  the  levers  C,  thereby  spreading 
them  in  such  a  manner  that  they  expand  the  friction  ring  D 
against  the  hardened  drum  E,  enclosing  the  friction  ring. 
This  enclosing  ring  is  an  integral  part  of,  or  connected  with, 
tiie  driven  pulley  or  shaft.  As  much  as  100  H.P.  has  been 
transmitted,  at  1,000  R.P.M.,  with  a  clutch  of  this  type,  having 
friction  rings  .5',4  inches  in  diameter  and  1%  inch  wide. 

Clutches  with  Cork  Inserts  in  the  Frictional  Surfaces. 
Commercial  clutches  of  the  form  now  discussed  have  re- 
cently been  designed  with  cork  friction  surfaces,  with  con- 
siderable success.  Cork  has  a  high  coefficient  of  friction, 
probably  double  that  of  wood  or  leather  on  iron.  As  a  rule 
the  cork  is  forced  into  suitable  cavities  formed  in  one  of  the 


2Iachincry,:f.T. 
Pig.  13.    Modern  Application  of  Expanding  Clutch. 

metallic  frictional  surfaces.  The  cork  is  previously  boiled, 
and  thereby  softened,  before  being  pressed  Into  the  cavities. 
When  so  inserted  in  a  metal  surface,  it  normally  pro- 
trudes above  the  surrounding  surface,  and  engages  first  when 
the  surfaces  are  brought  together.  If  sufficient  pressure  is 
applied  to  the  clutch,  the  cork  is  forced  down  flush  with  the 
metal  surface  and  acts  with  it  in  carrying  the  load.  When 
the  clutch  is  released,  the  cork  will  again  protrude  beyond 
the  surrounding  metal  surface. 

Two  forms  of  cork  are  used,  one  being  the  cork  In  its 
natural  condition,  the  other  prepared  as  follows:  Small  pieces 
are  compressed  into  sheets  and  blocks  of  any  desired  shape 
under  very  great  pressure  and  under  enough  heat  to  cause 
the  natural  gums  of  the  cork  to  exude  and  act  as  a  binder. 
This  form  of  prepared  cork  is  really  more  enduring  than  the 
natural,  being  stronger,  firmer  and  yet  possessing  much  elas- 
ticity, but  it  is  expensive  and  has  not  had  wide  use  for  this 
reason.  Nevertheless,  it  has  been  most  successful  in  perform- 
ing service  beyond  the  capacity  of  other  materials. 

As  an  example  of  this,  it  may  be  mentioned  that  a  Dodge 
friction  clutch  carrying  500  H.P.  gave  much  trouble  on  account 

COMPARATIVE  TESTS  OP  LOOM  CLUTCHES. 

Average  results  of  eight  positions. 
Torque  measured  in  pounds-feet. 


TORQUE. 

Pressure  on  Clutch, 
pounds. 

"Compo"  Clutch 

Leather-faced 

with  Cork  Inserts. 

Clutch. 

89.5 

19.50 

16.95 

151.. 5 

34.30 

17.66 

213.0 

46.43 

33.09 

375.0 

57.05 

29.46       . 

387.0 

73  33 

36.09 

398.0 

83.24 

41.31 

460.0 

96.48 

47.56 

of  being  overloaded.  This  clutch  was  strained  up  as  tight 
as  possible,  and  it  was  all  a  man  could  do  to  throw  it.  The 
maple  blocks  used  were  replaced  with  compressed  cork.  It 
was  then  possible  to  loosen  the  adjustment  of  the  clutch  to 
Buch  an  extent  that  the  operator  could  throw  it  with  little 
effort.  Following  this  change  it  was  found  that  a  set  of  cork 
blocks  outlasted  the  maple  ones  five  to  one. 

Prof.  1.  X.  Hollis  of  Harvard  University  has  determined  the 
coefficient  of  friction  of  cork  on  metal.  He  found  that  the 
coefficient  of  friction  for  plain  cast  Iron  on  cast  iron  is  about 
0.16;  similarly,  for  plain  bronze  on  cast  iron  the  coefficient 
of  friction  is  0.14.     The  coefficient  of  friction  of  the  cork  on 


the  cast  iron,  however,  was  found  to  be  from  0.33  to  0.37,  the 
former,  0.33,  being  the  value  for  the  heavier  loads. 

It  is  apparent  that  the  coefficient  of  cork  on  iron  or  steel  Is 
about  double  that  of  iron  on  iron.  It  is  further  claimed  that 
the  coefficient  of  friction  is  not  very  much  less  when  the  cork 
is  lubricated.  Cork  has  much  advantage  in  a  moist  atmosphere, 
being  very  slightly  affected  by  moisture,  as  compared  with 
maple  blocks  ordinarily  used. 

Tests  have  been  made  by  Prof.  C.  M.  Allen  of  the  Worcester 
Polytechnic  Institute  in  connection  with  loom  clutches,  show- 
ing that  for  a  given  dimension  of  clutch  the  torque  for  cork 
inserts  is  nearly  double  that  of  a  leather-faced  clutch. 
Automobile  Clutches. 

The  latest  development  in  clutches  has  been  due  to  the 
development  of  the  automobile.  In  clutches  for  this  purpose, 
the  matter  of  absolute  disengagement  is  perhaps  the  most 
important.  An  important  feature  in  the  clutch  is  also  the 
question  of  its  weight,  especially  as  affecting  its  inertia.  A 
clutch  having  high  fly-wheel  effect  spins  to  such  an  extent  as 
to  cause  violent  clashing  of  idle  gears.  Consequently,  clutches 
are  made  as  light  as  possible,  and  the  smaller  in  diameter 
the  better.  Aluminum  enters  largely  Into  clutch  construction 
for  this  reason. 

One  of  the  simplest  forms  of  clutch,  which  is  commonly 
used  for  small  machines,  and  in  connection  with  the  planetary 
system  of  change  gearing,  has  one  disk  covered  with  leather, 
bronze,  or  copper,  and  is  pressed  against  another, of  iron  or 
steel.  The  engagement  of  this  clutch  is  soft  and  gradual,  but 
it  is  open  to  the  objection  that  a  small  amount  of  oil  coming 
in  between  the  surfaces  renders  it  absolutely  useless.  Such 
a  clutch,  when  reasonably  dry,  will  drive  a  car  up  a  grade 


Machinery,^.  F. 
Fig.  14.     Clutch  for  Wire  Drawling,  permitting  Gradual  Application. 

sufficient  to  stall  the  engine.  The  same  clutch,  with  too 
much  oil  between  the  friction  surfaces,  will  not  drive  a  car 
up  a  half  per  cent  grade  on  asphalt.  This  is  a  good  illustra- 
tion of  the  uncertainty  in  clutch  design,  as  far  as  frictional 
capacity  is  concerned. 

For  automobile  clutches,  all  things  considered,  the  best 
form  when  properly  designed  and  mounted  is  the  cone  clutch. 
It  has  the  advantage  of  engaging  and  disengaging  with  very 
small  axial  motion.  The  axial  pressure  may  be  low,  because 
the  normal  pressure  between  frictional  surfaces  is  multiplied 
b7  the  angularity  of  the  cone.  This  clutch  may  also  be  small, 
and  the  disengagement  may  be  made  perfect.  Proper  engage- 
ment, however,  has  proved  to  be  a  very  difficult  problem,  and 
the  cone  clutch  must  therefore  be  absolutely  free  to  center 
itself  and  seat  itself  uniformly. 

Leather  riveted  onto  an  aluminum  cone  usually  forms  one 
of  the  rubbing  surfaces  and  gray  cast  iron  the  other.  It  is 
desirable  that  the  leather  shall  be  kept  soft  by  neatsfoot  or 
castor  oil.  Some  builders  boil  the  leather  in  tallow  before 
applying  to  the  clutch  surface;  others  do  not,  but  this  matter 
is  of  minor  importance.  With  leather  14  inch  to  %  inch 
thick,  properly  softened,  engagement  may  be  sufficiently  mild, 
but  an  improvement  is  obtained  by  placing  under  the  leather 
at  six  or  eight  points  on  the  periphery  of  the  cone,  flat  or 
spiral  springs  that  cause  the  leather  to  engage  at  these  points 
a  little  bit  before  engaging  elsewhere. 

It  is  obvious  that  the  construction  surrounding  the  clutch 
must  be   such  that,  by  no  means,  can  an  unusual  supply  of 
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lubricant  find  Its  way  to  the  frlctlonal  surfaces  of  the  clutch. 
With  proper  usage,  cone  clutches  with  leather  faces  eeem  to 
last  liuleflnltely. 

There  has  been  a  considerable  variety  of  opinion  as  to  the 
proper  cone  angle.  Various  authorities  have  placed  It  all  the 
way  from  7  degrees  to  20  degrees.  The  French  have  settled 
down  on   an  S-degree  to  9-degree  angle  as  being  about  right 
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Pig.  15.    The  Johnson  Clutch,  used  largely  on  Machine  Tools  and 
on  Counter-shafts. 

for  a  leather-faced  cone.  Several  important  American  makers 
are  using  12  degrees  to  13  degrees,  several  10  degrees,  and 
others  S  degrees. 

In  general,  these  clutches  present  no  difference  in  design 
from  the  types  already  illustrated.  Some  clutches  have  been 
brought  out,  however,  of  rather  novel  construction.  An  inter- 
esting form  is  shown  in  Fig.  16.  This  may  be  called  a  multi- 
cone  clutch.  When  the  clutch  engages,  the  smallest  cone 
seizes  first  and  commences  to  revolve,  and  subjects  thereby 
the  spiral  spring  between  the  next  two  clutches  to  a  torsional 
movement,  which  draws  the  springs  together  and  brings  the 
two  outside  clutches  into  action.  The  principle  of  the  clutch 
Is  that  the  small  clutch  shall  slip  when  the  car  starts  and 
that  the  medium  clutch  shall  behave  in  a  similar  manner 
when    engaged,    and   that   finally,   the    large    clutch,    when   It 
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Fig.  16.    Multi-cone  Clutch  of  Novel  Design. 

comes  into  play,  shall  present  sufficient  frictional  resistance 
to  take  up  the  full  load  in  combination  with  the  other  clutches. 
It  does  not  appear  that  this  clutch  has  been  trieii  out  suffi- 
ciently to  say  whether  It  is  a  practical  success,  but  the  idea 
Is  a  rather  ingenious  one. 

Theory  has  not  entered  largely  in  clutch  design,  but  in  Fig. 
17  is  shown  a  simple  clutch  embodying  the  tractrix  curve. 
This  curve  is  adopted,  because  it  is  of  such  a  form  that  by 
the  calculated  relation  of  pressures  and  peripheral  speed,  the 
wear  ought  to  take  place  uniformly  at  all  points,  regardless 
of  the  distance  of  the  point  from  the  center.  On  account;  of 
this  It  Is  claimed  that  the  clearance  required  is  very  small; 


that  there  is  no  wedging  action  between  the  two  members  of 
the  cluleli;   and  that  there  Is  no  chance  for  it  to  bind. 

A  simple  formula  for  calculating  the  ordinary  cone  clutch 
Is  the  following: 

PfrR 

H.P.= 

63,000  sin  e 

P  =  assumed  pressure  of  engaging  spring  In  pounds, 
/  =  coefficient  of  friction,  which  in  ordinary  practice  la 

about  0.25, 
r  =  nipan  radius  of  the  cone  in  Inches, 
i?  =  revolutions  of  the  motor  per  minute, 
sin  «=:slne  of  the  angle  of  the  clutch. 

To  obtain  the  size  of  spring  when  the  horse-power  Is  known, 
the  following  formula  may  be  used  with  good  results: 

H.P.  63,000  sin  fl 


frR 

the  same  symbols  being  used  as  in  the  preceding  formula. 
It  will  be  noted  that  the  coefficient  of  friction  used  Is  0.25. 
This  Is  probably  near  enough  for  a  properly  lubricated  leather- 
Iron  clutch. 

Expanding  and  contracting  band  clutches  are  used  to  some 
extent  in  automobile  construction.  The  principle  involved 
in  all  these  is  that  a  friction  ring  with  sufficient  flexibility 
either  expands  on  the  inside  of  a  drum,  or  casing,  or  con- 
tracts on  the  outside  of  a  drum,  transmitting  power  by  the 
friction  between  the  expanding  or  contracting  band  and  the 
drum.  The  mechanical  designs  to  accomplish  this  have  been 
greatly  varied,  but  the  designs  are 
rather  complicated.  Clutches  of  this 
type  are  not  greatly  in  favor  in  suc- 
cessful automobile   designs. 

Disk  clutches  on  the  other  hand, 
are  widely  used.  The  principle  in- 
volved in  these  clutches  is  a  simple 
one,  and  has  already  been  referred 
to  in  connection  with  our  general 
classification  of  clutches.  Cork  in- 
erts  may  be  used  In  these  clutches  to 
considerable  advantage.  The  ques- 
tion of  lubrication  is  very  important 
in  these  clutches,  and  in  fact,  it 
would  seem  that  the  principal  prob- 
lem in  connection  with  the  mu'ltl- 
disk  clutch  in  particular  is  proper 
lubrication. 

A  modification  of  the  multi-disk 
clutch,  in  which  the  cone  and  the  disk  are  combined,  is 
attracting  much  attention.  This  clutch  is  known  as  the 
Hele-Shaw  clutch  and  has  previously  been  described  in 
these  columns  (see  Machinery,  October,  1903,  engineering 
edition,  and  May,  1908,  engineering  and  shop  edition). 
With  this  clutch,  1,000  H.P.  is  being  transmitted  at  700  or  800 
R.P.M.,  the  clutch  being  18  Inches  in  diameter.  The  follow- 
ing table  gives  the  dimensions  and  number  of  plates  used  for 
clutches  transmitting  different  H.P. 

Bronze. 

35  H  P.,  37  plates  of  6=Hn 14  outer 

40  H.P.,  35  plates  of  8*  in 13  outer 

60  H.P.,  31  plates  of  11  in 11  outer 

Pneumatic  clutches  have  been  developed,  but  have  not  been 
widely  used,  because  of  their  cost.  In  these  a  plain,  leather- 
faced  disk  Is  pressed  against  a  metal  plate.  The  air  deflects 
the  leather,  and  causes  it  to  bear  against  the  metal  disk, 
which  is  given  a  slight,  endwise  motion.  Hydraulic  clutches 
have  also  been  used,  but  are  not  very  popular. 

Magnetic  clutches  are  in  use  and  are  fairly  successful.  One 
complication  In  magnetic  clutches  arises  in  the  fact  that  one 
of  the  parts  of  the  magnet  must  rotate  continuously,  the 
gears  being  always  In  mesh;  consequently  the  exciting  current 
must  be  carried  to  it  by  a  brush.  These  clutches  usually  seize 
rather  abruptly  unless  carefully  controlled,  A  considerable 
current  Is  also  necessary  on  the  car  for  the  operation  of  the 
clutch.  These  complications  rather  interfere  with  Its  ex- 
tended usage. 


•a-v.r. 


Fig.    17.     Clutch  Designed 
for  Uniform  Wear. 


Steel. 

13  inner 
13  inner 
10  inner 
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DIMENSIONS  OF  SCRE"W"  HEADS  AND  NUTS. 
A  great  many  attempts  have  been  made  to  standardize  the 
dimensions  of  screw  heads  and  nuts,  but  none  so  far  has 
been  undertaken  under  the  auspices  of  any  suflBciently  recog- 
nized agency  to  command,  for  the  particular  standard  in 
question,  universal  recognition.  Strictly  speaking,  therefore, 
there  are  no  standard  dimensions  for  screw  heads  or  nuts. 
The  most  prominent  firms  in  this  country,  however,  have 
adopted  for  their  own  use  standards  which  do  not  materially 
differ  from  one  another.  In  the  following,  dimensions  are 
given  for  a  number  of  different  types  of  screw  heads  and 
nuts,  these  dimensions  agreeing,  in  most  particulars,  with 
those  in  use  at  the  Pratt  &  Whitney  Co.,  Hartford,  Conn. 

In  the  tables  in  the  Supplement,  giving  the  sizes,  no  dimen- 
sion has  been  given  for  the  length  of  the  screw  itself,  nor  for 
the  length  of  the  thread,  because  these  dimensions  depend, 
of  course,  entirely  upon  the  conditions  for  which  the  screws 
are  to  be  used.  In  order  to  give  a  convenient  rule  to  follow, 
however,  for  the  length  of  the  thread,  it  may  be  said  that  the 
length  of  the  thread  should  equal  two  times  its  diameter, 
whenever  the  total  length  of  the  screw  below  the  head  Is 
more  than  two  times  the  diameter.  When  the  total  length 
of  the  screw  is  less  than  two  times  the  diameter,  the  screw 
is  threaded  practically  all  the  way  up  to  the  head. 

In  Table  I  in  the  Supplement,  dimensions  for  the  heads  of 
screws  with  fillister  heads  are  given.  Two  styles  are  shown; 
in  the  one  it  will  be  noted  that  the  upper  end  of  the  head  is 
rounded,  whereas  in  the  other  the  corner  Is  sharp.  The  one 
kind  of  head  is  used  when  the  screw  head  is  permitted  to 
project  slightly  above  the  surface  of  the  work,  which  is  com- 
mon, particularly  when  the  surface  of  the  work  is  not  fin- 
ished. The  other  style  shown,  having  a  sharp  corner  at 
the  upper  edge,  is  intended  for  use  where  the  screw  comes 
flush  with  the  surface  of  the  work,  which,  in  this  case, 
always  is  finished.  All  dimensions  for  both  types  of  heads 
are  the  same,  excepting  those  which  are  influenced  by  the 
slight  rounding  of  the  corner.  Dimensions  are  given  for  the 
width  and  depth  of  the  slot  for  the  screw-driver.  It  will  be 
noticed  that  in  order  to  prevent  getting  too  many  different 
widths  of  slots,  several  sizes  are  provided  with  the  same 
dimensions  for  the  slot. 

In  cases  where  the  screw  heads  are  not  standard,  it  is  a 
good  rule  to  make  the  width  of  the  slot  according  to  the 
formula 

W=  0.135  XD, 
where  W  =  width  of  slot  for  screw- driver,  and 

D  =  diameter  of  bolt  or  screw. 
A  mistake  which  is  often  committed  is  to  make  the  screw 
slot  in  proportion  to  the  diameter  of  the  head.  Irrespective 
of  the  diameter  of  the  screw.  This,  however.  Is  not  correct, 
and  often  results  in  screws  being  twisted  oft  by  too  large  a 
screw-driver  inserted  in  the  slot  In  a  special  large  head,  the 
slot  being  proportioned  according  to  the  head,  and  not  accord- 
ing to  the  screw  to  be  tightened.  While  this  would  have  no 
reference  to  screws  with  standard  heads,  it  may  not  be  out 
of  place  to  mention  it  in  this  connection. 

In  Table  II  in  the  Supplement  are  given  dimensions  for  the 
heads  of  standard  square  head  screws.  These  screws  are 
most  commonly  provided  with  a  flat  point  as  shown  in  the 
upper  view,  the  screws  being  used  for  binding  or  set-screws; 
but  not  infrequently  these  binding  screws  are  made  with  an 
angular  point,  as  shown  in  the  lower  right-hand  view  in 
Table  II,  the  Included  angle  of  the  point  being  90  degrees. 
At  the  left  is  shown  still  another  form  of  point  frequently 
used. 

In  Table  III  dimensions  are  given  for  headless  set-screws. 
The  dimension  D  is  for  the  slight  round  at  the  upper  end  of 
the  screw.  Of  course,  the  dimensions  given  in  this  case  refer 
practically  only  to  the  size  of  the  slot  for  the  screw-driver. 
Three  different  types  are  indicated,  one  having  a  flat  point 
and  the  two  others  being  pointed,  one  to  a  120-degree  included 
angle,  and  the  other  to  a  90-degree  included  angle. 

In  Table  IV  Is  shown  a  kind  of  screw  known  as  a  collar- 
head  screw,  having  a  square  head  and  circular  collar,  which 
Jatter   binds   up   against   a   surface   of  the   work.     These   are 


commonly  made  with  different  sized  heads  for  the  same  size 
bolt,  in  order  to  permit  different  sized  bolts  to  be  used,  all 
of  which  would  have  the  same  size  head,  so  that  the  same 
wrench  may  be  employed  for  the  different  screws.  These 
screws  are  usually  threaded  as  near  to  the  shoulder  as  possible, 
when  the  total  length  below  the  shoulder  or  collar  is  one  inch 
or  less;  for  screws  longer  than  one  inch,  and  up  to  IVi  inch, 
one  inch  length  of  thread  is  sufficient.  For  longer  screws 
five-eighths  of  the  length  under  the  shoulder  is  usually 
threaded. 

In  Table  V  standard  hexagon  head  screws  are  shown  and 
dimensioned.  These  are  used,  as  a  rule,  only  in  sizes  larger 
than  %  inch,  the  smaller  sizes  of  screws  for  similar  purpose 
being  of  the  collar-head  type.  In  the  former,  when  the  length 
under  the  head  is  longer  than  two  times  the  diameter  of  the 
bolt,  the  length  of  the  threaded  portion  should  equal  two 
times  the  diameter. 

In  Table  VI  dimensions  are  given  for  regular  hexagon  nuts, 
and  In  Table  VII  for  hexagon  nuts  having  less  than  the  stan- 
dard number  of  threads  per  inch,  in  this  case  16  threads. 
These  nuts,  of  course,  can  be  made  considerably  thinner  than 
the  standard  nuts.  The  thickness  of  these  nuts  is  purely 
arbitrary,  and  there  is  no  really  good  reason  why  a  %  nut, 
for  instance,  should  be  only  5/16  inch  thick,  and  a  2-incta 
nut  5/8  inch  thick,  if  both  are  provided  with  16  threads  per 
inch.  The  figures  given,  however,  embody  common  practice. 
In  Table  VIII  are  given  dimensions  for  hexagon  check  nuts 
with  regular  standard  threads.  These  check  nuts  are  rounded 
on  both  sides,  and  are  considerably  thinner  than  the  standard 
nut. 

In  Table  IX  dimensions  are  given  for  washers  used  in  con- 
nection with  standard  bolts  and  nuts.  It  will  be  noted,  upon 
examination  of  the  table,  that  these  are  proportioned  accord- 
ing to  certain  definite  rules,  and  these  rules  are  embodied 
in  the  following  formulas: 

B  =:  2A  +  Vs  inch,  for  A  less  than  one  inch. 

B  =  2A,  for  A  equal  to  one  inch  or  over. 

A 

C=r \-  1/32,  for  A  less  than  one  inch. 

4 

A 
C  =  — ,  for  A  equal  to  one  inch  or  over. 
4 

In  these  formulas 

A  ^  hole  through  washer, 

B  =  diameter  of  washer,  and 

C  =  thickness  of  washer. 

While  the  nominal  size  of  the  hole  through  the  washer  is  A, 
the  hole  should  be  made  from  0.002  to  0.005  inch  larger  than 
the  nominal  sizes  of  the  bolt  for  which  they  are  Intended. 

Square  heads  for  bolts  intended  for  standard  T-slots  should 

be  made  to  dimensions  given   in  Table  X.     This  table  also 

gives  the  dimensions  of  the  T-slots,  in  accordance  with  the 

dimensions   of   standard   T-slot   cutters,   as   manufactured   by 

the  Pratt  &  Whitney  Company  and  the  Brown  &  Sharpe  Mfg. 

Co.     The  dimensions  for  nuts  used  in  standard  T-slots  are 

given  in  Table  XI. 

•    •    • 

A  convenient  rule  for  calculating  the  weight  of  cold-rolled 
shafting  has  been  expressed  in  formula  by  Mr.  H.  B.  Roush, 

(diameter  x  4)' 
Marlon,  Ohio,  as  follows:   Weight  per  foot  = •, 


8  d' 


in  which  d  is  the  diameter,  in  Inches.   For  example. 


the  weight  of  a  3-inch  shaft  is 


8X3X3 


-  =  24   pounds.     A 


rule  of  some  value  in  certain  cases  for  calculating  the  weight 
of  steel  plates  is:  The  continued  product  of  the  length  (in 
feet),  the  breadth  (in  Inches),  the  thickness  (in  inches) 
and  3.4  is  the  weight  in  pounds.  For  example,  what  is  the 
weight  of  a  steel  plate  5  feet  long,  40  Inches  wide  and  %  inch 
thick?  5  X  40  X  %  X  3.4  =  510  pounds,  answer.  In  both  cases 
the  weight  of  rolled  steel  is  assumed  to  be  489.6  pounds  per 
cubic  foot,  which  agrees  closely  with  standard  authorities. 
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HOW  TO   OBTAIN   APPROXIMATE   FRACTIONS 

BY  THE  METHOD  OF  CONTINUED 

FRACTIONS. 

MITCHKLI.  D.'VWES." 

Having  exceptional  oppor- 
tunities for  observation,  I 
think  it  would  not  be  un- 
truthful to  say  that  not 
more  than  2  per  cent  of  the 
men  hired  as  being  capable 
machinists  and  operatives 
on  general  work,  under- 
stand the  subject  of  con- 
tinued fractions  well  enough 
to  use  them  in  obtaining 
approximate  fractions.  And 
having  been  repeatedly  re- 
quested to  put  the  subject 
in  such  shape  that  the  ordi- 
nary man  might  understand 
it,  I  send  herewith  an  arti- 
cle which  I  trust  will  be  helpful  to  that  extent. 

In  a  work  published  by  the  Brown  &  Sharpe  Mfg.  Co.,  en- 
titled "Practical  Treatise  on  Gearing,"  the  subject  of  con- 
tinued fractions  is  taken  up  and  explained  in  detail,  and  yet 
many  machinists  and  apprenticed  machinists  are  not  well 
enough  posted  in  mathematics  to  apply  these  rules  in  their 
regular  shop  practice.  The  reason  for  my  sending  this  article 
is  more  for  their  enlightenment  than  any  other  purpose. 

Now,  I  do  not  propose  to  enter  into  an  explanation  of  what 
continued  fractions  are,  as  that  is  fully  explained  in  the 
treatise  above  mentioned.  When  we  have  a  fraction  that 
cannot  be  factored  and  we  resolve  it  into  other  fractions  by 
the  process  of  continued  fractions,  these  fractions  are  called 
approximate  fractions. 

An  Example  for  Illustration. 

As  an  illustration,  I  will  work  out  an  example  and  show 
each  successive  step  In  its  solution.  If  the  reader  will  follow 
this  explanation  and  apply  it  to  like  problems  that  he  desires 
to  solve,  I  think  he  will  have  very  little  trouble  in  obtaining 
satisfactory  results  in  the  future.  Suppose,  for  example,  that 
It  is  required  to  cut  a  spiral  worm  by  means  of  a  B.  &  S. 
milling  machine,  and  the  lead  of  said  worm  is  to  be  7.29 
inches;   find  the  necessary  gears. 

The  required   lead   being  7.29   inches,   then   expressed  as  a 
7.29 

fraction,  it  will  read  (the  10  being  the  ratio  between  the 

10 
spiral  head  spindle  and  the  table  feed-screw  of  the  milling 
machine,  when  the  driving  and  driven  gears  are  alike).  For 
every  decimal  place  in  the  numerator,  add  one  cipher  to  the 
denominator  and  remove  the  decimal  point  from  the  numer- 
ator, thus  making   it  a  common   fraction;    it  will   then   read 

729 


19)84(4 
76 


1000 

fractions 

as 

follows: 

729 
1000 

729)1000(1 
729 

271)729(2 
542 

187)271(1 
187 

84)187(2 
168 

•  Address  :  Krown  &  Sharpe  Mfg.  Co.,  Providence,  11.  I. 

t  Mitchell  linwes  was  bom  In  Saugerties.  Ulster  Count.v.  N.  Y.,  and 
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8)19(2 
16 

3)8(2 
6 


2)3(1 
2 

1)2(2 
2 


(In  solving  this  example,  it  will  be  noticed  that  each  divisor 
is  divided  in  its  turn  by  the  last  remainder.) 

Now  take  the  several  partial  quotients  and  arrange  them  In 
a  line, 

H -I 1 1 0 

thus:   121242212.     Starting  with  the  first  one  on  the 
left,  we  call  it  plus   (  +  )   because  when  formed  into  its  frac- 

729 

tion  it  will  be  more  than  the  original  traction  and  the 

1000 
second  will  be  minus    ( — )    because   it  will  be  less  than   the 
729 

and  so  on,  alternately  plus  and  minus,  each  successive 

1000 


fraction  being  a  little  nearer  the  exact  fraction 


729 


as  it 


1000 

approaches  the  last  one  which  is  0,  or  the  fraction  itself. 
The  Approximate  Fractions. 
To  obtain  the  first  fraction: 

Take  (1)  the  first  partial  quotient  for  a  denominator  and  1 

1 
or  unity  for  its  numerator,  thus  ■ — .     In  relation  to  this  first 

1 
partial  quotient  and  its  connection  with  the  first  approximate 
fraction,  I  would  state  that  no  matter  what  the  first  partial 
quotient  was  found  to  be,  say  1  or  5  or  7  or  10,  in  all  cases  it 
is  taken  for  the  first  denominator,  and  1  placed  over  it  for  a 

1111 
numerator,  making  It  —  or  —  or  —  or  —  as  the  case  might  be. 
1         5  7        10 

To  obtain  the  second  fraction: 

Multiply  (1)  the  numerator  of  the  first  fraction  by  (2)  the 
second  partial  quotient,  thus  2  X  1  =:  2,  which  is  the  numer- 
ator of  the  second  fraction,  then  multiply  (1)  the  denominator 
of  the  first  fraction  by  (2)  the  second  partial  quotient,  thus 
2X1  =  2,  and  to  this  product  add  (1)  the  numerator  of  the 
first  fraction,  thus  2X1  +  1  =  3,  the  result  being  the  denomi- 

2 
nator  of  the  second  fraction;  complete,  it  is  — . 

3 
To  obtain  the  third  fraction: 

Multiply  (2)  the  numerator  of  the  second  fraction  by  (1) 
the  third  partial  quotient  and  to  the  product  add  (1)  the 
numerator  of  first  fraction.  Thus  2X1  +  1  =  3,  which  will 
be  its  numerator;  then  multiply  (3)  the  denominator  of  the 
second  fraction  by  (1)  the  third  partial  quotient  and  to  the 
product  add  (1)  the  denominator  of  first  fraction,  thus 
3X1  +  1=:  4,   which    will    be   its    denominator;    complete,   it 

3 
is  — ■. 
4 
To  obtain  the  fourth  fraction: 

Multiply  (3)  the  third  numerator  by  (2)  the  fourth  partial 
quotient  and  to  the  product  add  (2)  the  second  numerator, 
thus  3X2  +  2  =  8,  which  will  be  its  numerator;  then  multi- 
ply (4)  the  denominator  of  the  third  fraction  by  (2)  the 
fourth  partial  quotient  and  to  product  add  (3)  the  second 
denominator,  thus  4X2  +  3  =  11,  which  will  be  its  denoml- 

8 
nator;  complete,  it  Is  — . 
11 
The  remaining  fractions  are  found,  as  were  the  third  and 
fourth,  thus: 

To  obtain  the  fifth  fraction  8  X  4  +  3  =  35,  its  numerator, 
and  11  X  4  +  4  =:  48,  Its  denominator. 

To  obtain  the  sixth  fraction  35  X  2  +  8  =  78,  Its  uumer- 
ator,  and  48  X  2  +  11  =  107,  Its  denominator. 
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To  obtain  the  seventh  fraction  78  X  2  +  35  =  191,  its  num. 
erator,  and  107   X   2  +  48  =  262,  its  denominator. 

To  obtain  the  eighth  fraction  191  X  1  +  78  =  269,  its  num- 
erator, and  262  X  1  +  107  =  369,  its  denominator. 

To  obtain  the  ninth  and  last  fraction  269  X  2  +  191  =  729, 
its  numerator,  and  369  X  2  +  262  =  1000,  its  denominator. 

The  following  are  the  approximate  fractions  as  they  have 
worljed  out  in  this  example: 

121242       2         1        2    =  partial  quotients. 
+  -H  +  — +    _      +       —      0 

1    2    3    8  35    78     191    269    729 

—  — . i . =  the    approximate    fractions. 

1    3    4  1148  107   262    369  1000 

After  the  first  and  second  approximate  fractions  have  been 
found,  the  remaining  fractions  can  be  obtained  by  working 
according  to  the  following  rule.  Multiply  the  numerator  ot 
the  last  fraction  found,  by  the  next  partial  quotient,  and  to 
this  product  add  the  numerator  of  the  preceding  fraction;  the 
sum  will  be  the  numerator  for  the  next  fraction.  Take  a 
similar  course  for  the  denominator,  that  is,  multiply  the  de- 
nominator of  the  last  fraction  found,  by  the  same  partial 
quotient  as  was  used  to  obtain  the  numerator  just  found  and 
to  this  product  add  the  denominator  of  the  preceding  frac- 
tion; the  sum  will  be  the  denominator  for  the  uncompleted  frac- 
tion. Continue  in  this  manner  until  all  the  partial  quotients 
have  been  used,  and  fractions  obtained.  The  last  fraction 
■will  be  the  original  fraction,  or  a  fraction  ot  equal  value.  In 
this  case,  it  is  729/1000. 

The  fraction  35/48  derived  from  the  fifth  partial  quotient 
in  the  continued  fractions,  has  been  selected  as  the  one  which 
can  best  be  used,  and  being  factored  and  raised  to  higher 
terms,  thus: 

35        7X5         56  X  40 

—  =: = =  the  gears  chosen. 

48       6X8        48  X  64 

Proof:  56  X  40  X  10  -^  48  X  64  =  7.2916  +  inches,  an 
error  of  0.0016  inch,  which  is  near  enough  for  all  practical 
purposes. 

Proving:  an  Approximation. 

By  continued  fractions  you  may  be  in  doubt  whether  or  not 
a  chosen  approximate  fraction  will  be  near  enough  to  the  re- 
quired one  to  allow  its  use.     Then  prove  it. 

Example: 

Suppose  you  should  desire  to  cut  a  screw  ot  2.243  turns  per 
Inch,  and  being  unable  to  factor  it,  you  obtain  approximate 
fractions,  thus: 

243)1000(4 
972 

28)243(8 
224 

19)28(1 
19 


+ 

— 

•4- 

— 

0 

4 

8 

1 

2 

9 

1 

8 

9 

26 

243 

9)19(2 
18 

1)9(9 
9 


4  33  37  107  1000 
Selecting  9/37  you  decide  to  cut  2.9/37  turns  per  inch,  in- 
stead of  2.243/1000  turns  per  inch.  Then  to  find  how  near 
this  selected  fraction  is  to  what  was  first  wanted,  you  reduce 
it  to  thirty-sevenths,  thus,  2.9/37  =  83/37  and  dividing  the 
numerator  by  the  denominator,  the  quotient  will  show  how 
near  this  selected  approximate  fraction  is  to  the  required 
thread,  thus: 

83  -=-  37  =  2.243243  + 

What  we  obtain  by  this  selection  is 2.243243 

What  we  wanted  was 2.243000 


Supposing  your  lathe  has  a  lead  of  4  turns  per  inch,  your 

4 

ratio  would  be  thus  expressed:  .    Reducing  the  lead  of  the 

83 


37 
lathe  to  the  same  terms  {viz.,  thirty-sevenths)  you  obtain 


0.000243 
This  error  is  so  slight  that  for  all  practical  purposes  it  may  le 
used. 


148 


37 


148 
37 


148 


then 


83- 
37 


83 


which  being  factored  equals 


74  X  2  =  74  X  70  =  Drivers. 


83  X  1  =  83  X  35  =  Driven. 
General  Proof. 
Product  of  driven  gears  by  lead  of  lathe,  thus,  83  X  35  X  4 
=  11620. 

Product  of  driving  gears  74  X  70  =  5180,  and  11620  -:- 
5180  =  2.243243  -f  or  the  turns  per  inch  this  combination 
will  cut. 

It  will  be  noticed  that  one  example  is  for  the  lead, 
while  the  other  is  for  the  turns  per  inch. 

No  doubt  some  of  your  readers  will  say  that  this  article  is 
entirely  too  elementary,  and  enters  too  much  into  detail. 
Should  that  be  the  case,  my  reply  would  be  that  It  was  written 
for  those  who  needed  just  such  details. 

*     *     « 

MACHINE   SHOP   PRACTICE.* 


RE-PLANING  A  LOCOMOTIVE  DRIVING-BOX. 

When  a  locomotive  is  being  repaired,  particular  attention 
should  be  given  to  the  driving-boxes,  for  if  this  part  of  the 
work  is  slighted  and  the  boxes  overhauled  improperly,  the 
result  will  be  manifest,  after  the  engine  goes  into  service, 
in  the  shape  of  pounds  which  are  difficult  to  overcome.  As 
is  well  known,  each  driving-box  is  held  in  its  place  by  a  shoe 
and  wedge  which  are  fitted  to  the  jaws  of  the  locomotive 
frame.  The  usual  construction  is  to  have  one  of  these  jaws 
tapering,  as  shown  in  the  illustration.  Fig.  1,  with  a  corres- 
ponding taper  on  the  back  of  the  wedge  so  that  as  the  wedge 
is  raised  or  lowered  the  distance  between  the  faces  of  the 
shoe  and  wedge  can  be  varied.  When  the  box  is  in  its  place, 
the  wedge  is  adjusted  until  the  box  is  just  free  enough  so 
that  it  can  be  moved  up  and  down,  for  when  the  engine  is 
in  motion  there  is  more  or  less  ot  this  vertical  movement 
which  would  be  impossible  if  the  wedge  were  set  up  too 
tightly.  This  continual  movement  of  the  box  results  in  more 
or  less  wear  on  its  shoe  and  wedge  bearing  faces,  and,  conse- 
quently, it  finally  becomes  necessary  to  replane  these  faces  in 
order  that  the  boxes  may  have  a  free  movement  with  a  mini- 
mum amount  of  lost  motion. 

When  the  brasses  are  considerably  worn  and  need  to  be  re- 
newed, the  new  ones  should  be  put  in  the  boxes  and  bored 
before  the  shoe  and  wedge  bearing  faces  are  planed.  The 
brasses  are  usually  forced  into  place  under  considerable  pres- 
sure, the  ultimate  pressure  ranging  from  10  to  18  or  20  tons, 
depending  upon  the  sizes  of  the  boxes,  and  the  result  is  that 
the  bottoms  of  the  boxes  generally  spread  apart,  sometimes 
as  much  as  1/16  inch.  Obviously,  if  the  shoe  and  wedge  faces 
of  the  box  had  been  planed  previously,  the  insertion  of  a  new 
brass  would  render  them  unparallel.  The  boring  of  the  brass 
for  the  journal  should  also  be  done  prior  to  the  planing  op- 
eration, as  the  removal  of  the  metal  when  boring  has  a  tend- 
ency to  cause  the  sides  of  the  box  to  spring  inward  or  toward 
its  original  shape.  The  dotted  lines  A  in  Fig.  1  show  in  an 
exaggerated  manner  the  shape  of  a  box  planed  prior  to  bor- 
ing. It  will  be  seen  that  it  the  faces  of  the  shoe  B  and  wedge 
C  are  parallel  with  each  other,  the  bearing  between  them 
and  the  box  will  be  at  the  top,  leaving  the  bottom  of  the  box 
free  to  move  back  and  forth.  This  lost  motion  will  result  in 
a  pound  when  the  engine  is  in  service,  and  this  will  increase 
as  the  springs  weaken,  causing  the  frame  with  the  shoe  and 
wedge  to  lower.     Trouble  of  this  kind,  however,  is  not  always 


•  With  Shop  Operation  Sheet  Supplement. 
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<lue  to  iiiipiDiu'ily  planed  boxes,  for,  as  the  brass  wears,  the 
sides  of  the  box  teud  to  close  in,  especially  If  equipped  with 
poorly-flttlug  cellars. 

When  a  locomotive  is  to  be  equipped  with  a  new  set  of 
boxes,  it  is  the  usual  practice  to  do  the  planing  work  on  all 
of  them  at  the  same  time,  which  is,  of  course,  the  most  eco- 
nomical way.  When  replanlng,  however,  it  is  often  imprac- 
ticable to  plane  more  than  one  or  two  boxes  at  a  time  because 
of  variations  in  their  size,  unless  it  is  desired  that  there  be 
no  such  variations.  Of  course  a  set  of  boxes  of  different  sizes 
might  be  lined  up  to  prevent  removing  too  much  metal  from 
the  larger  ones,  but  this  would  require  considerable  time,  and 
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Fi^fs.  1  and  2. 


Views  showing  Effect  of  planing  Box  prior  to  Boring, 
and  Box  with  Tapered  Flanges. 


it  is  doubtful  it  the  work  could  be  accomplished  as  quickly 
in  this  way  as  when  planing  the  boxes  in  pairs,  taking  care  to 
select  those  most  evenly  matched. 

In  Shop  Operation  Sheet  No.  70,  accompanying  this  issue, 
the  method  of  laying  out  a  box  preparatory  to  planing  has 
been  described.  It  is  the  common  practice  on  railways  to 
bore  the  brasses  of  all  boxes  central  with  the  shoe  and  wedge 
bearing  faces.  Therefore,  when  planing  these  faces,  the  boxes 
are  laid  out  from  the  bore  or,  from  what  is  practically  the 
same  thing,  the  surfaces  t  and  u.  The  points  J  and  K  should 
be  located  so  that  the  minimum  amount  of  metal  required  to 
make  the  shoe  and  wedge  bearing  faces  central  and  parallel, 
is  removed.  In  setting  the  box  on  the  planer  the  sides  which 
come  next  to  the  wheel  hub  should  be  set  at  right  angles  to 
the  platen,  or  the  bore  may  be  set  parallel  with  it  by  testing 
the  side  of  the  bearing  with  a  surface  gage.  The  finishing 
cuts  should  leave  the  faces  smooth  and  flat  to  insure  a  good 
bearing,  thus  reducing  the  wear  of  the  box  to  a  minimum. 

Frequently,  locomotives  are  equipped  with  boxes  having 
flanges  which  taper  from  the  center  toward  each  end,  as 
shown  in  Fig.  2.  When  planing  boxes  of  this  kind,  it  will 
often  be  necessary  to  shift  them  in  order  to  plane  out  the 
tapered  portion  D  of  the  faces,  which  the  tool  could  not  reach 
on  the  first  cut.  It  is  necessary  that  these  corners  be  removed 
so  that  when  the  shoe  or  wedge  is  placed  between  the  flanges, 
as  shown  in  the  illustration,  it  can  be  given  a  rotary  move- 
ment, the  centers  of  the  flanges  acting  as  a  pivot.  The  reason 
why  box  flanges  are  tapered  for  the  purpose  of  giving  this 
play  between  the  box  and  the  shoe  and  wedge,  is  to  prevent 
the  flanges  from  breaking,  and  the  tapering  flange  is  especially 
desirable  on  rough  roads.  When  a  locomotive  running  at  a 
high  rate  of  speed  strikes  a  curve,  the  relative  positions  of 
the  wheels  and  the  engine  frame  are  momentarily  changed. 
This  change  is  caused  by  the  elevated  track  and  the  inertia 
of  the  mass  supported  upon  the  springs  and  the  flexibility  of 
the  springs.  When  the  wheels  come  to  a  curve,  the  outer  ones 
ascend  the  elevated  outer  rail  so  quickly  that  the  driving- 
boxes  are  forced  upward  against  the  tension  of  the  springs. 
If  the  box  flanges  were  not  tapered,  permitting  this  move- 
ment, there  would  be  danger  of  their  being  broken.  There- 
fore, in  re-planing  the  shoe  and  wedge  bearing  faces  of  a  box, 
the  importance  of  planing  out  the  tapered  portions  of  the 
faces  will  be  understood. 

«        «        IV 

The  motor  car  trade  of  Germany  in  1907  is  stated  in  the 
British  Consular  report  to  be  somewhat  less  than  was  expected. 
The  supply  greatly  exceeded  the  demand,  and  the  heavy  cost 
of  repairs  is  stated  to  have  contributed  largely  to  the  bad 
condition  of  the  trade. 


DROP-HAMMER  FOUNDATIONS. 

Tlie  E.  W.  niiss  Co.,  Brooklyn,  N.  Y.,  builder  of  drop  forgo 
hammers,  contributed  the  following  information  regarding  the 
construction  of  drop-hammer  foundations. 

The  endurance  and  effectiveness  of  drop-hammers  depend  in 
no  small  degree  upon  the  proper  ratio  between  the  weight  of 
the  base  and  the  weight  of  the  hammer.  It  has  been  demon- 
strated that  12  to  1  is  decidedly  better  than  a  smaller  ratio, 
and  that  the  best  results  are  obtained  with  a  ratio  of  15  to  1 
or  IG  to  1  with  all  parts  made  in  proportion;  the  extra  cost 
of  the  heavier  machine  being  more  than  compensated  for  by 
the  larger  quantity  and  better  quality  of  the  finished  product 
and  by  the  comparative  freedom  from  breakdowns. 

For  the  successful  operation  of  drop-hammers,  it  Is  very 
essential  to  have  a  good  foundation.  Both  of  the  types 
here  illustrated  have  been  found  to  give  good  results.  The 
wood  cushion  foundation,  as  shown  in  Fig.  2,  is  used  where 
the  bottom  is  not  good  and  where  the  jarring  of  the  surround- 
ing buildings  is  objectionable.  The  solid  concrete  foundation 
shown  in  Fig.  1  is  recommended  as  best  when  it  can  be  used, 
as  it  is  like  a  continuation  of  the  base  on  the  hammer,  and 
therefore  makes  the  drop  more  efficient.  In  deciding  the  depth 
of  foundation  of  either  of  the  above  types,  care  should  be 
taken  to  determine  the  best  point  to  stop  the  excavation.  Bed 
rock  is  the  best  bottom,  cement  gravel  next  best,  and  a 
strata  of  sand  or  clay,  say  4  feet  thick,  and  in  its  original 
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Figs.  1  and  2.    Drop-hammer  Foundations  of  Solid  Concrete,  and 
■  with  Wood  Cushion. 

and  undisturbed  condition,  also  makes  a  good  bottom. 
The  trouble  with  sand  or  clay  is  that  on  account  of  the  heat 
of  a  drop  forge  shop  drying  the  soil  and  a  continual  jar,  they 
are  apt  to  shift  provided  they  get  an  outlet  in  the  shape  of 
other  near  excavations.  By  spreading  the  bottom  of  the  foun- 
dation the  desired  result  is  sometimes  obtained  without  going 
very  deep,  but  for  any  size  of  drop-hammer  the  concrete 
should  not  be  less  than  4  feet  thick,  whether  the  wood  cushion 

is  used  or  not. 

*     *     * 

in  an  interesting  little  pamphlet,  published  by  a  German 
investigator,  Mr.  Hermann  Neikes,  regarding  the  unit  of 
measurement  and  the  system  according  to  which  the  Cheops 
jiyramid  in  Egypt  was  built,  the  author  mentions  that  he 
finds  that  the  dimensions  of  the  pyramid  and  its  integral 
parts  are  in  such  proportions  as  to  indicate  that  the  unit  of 
measurement  employed  was  identical  with  the  English  foot 
or.  In  other  words,  that  the  standard  length  of  the  English 
foot  has  its  origin  in,  and  came  down  to  our  time  from,  the 
standard  of  length  In  Egypt  about  six  thousand  years  ago. 
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COMPARATIVB  TEST  OF  ABRASIVE  DISKS 
ON  CAST  IRON. 

This  test  was  made  at  the  shops  of  the  Gardner  Machine  Co., 
Beloit,  Wis.,  to  determine  the  comparative  efficiency  for  grind- 
ing cast  iron,  of  different  liinds  and  maizes  of  disljs,  such  as 
are  commonly  used  in  connection  with  dislc  grinders.  In  the 
following  table  the  different  kinds  of  disks  are  indicated  by 
figures : 

No.  1  indicates  the  Gardner  improved  abrasive  disk  No. 
126,  which  is  further  described  in  this  article.  No.  5  is  the 
regular  No.  24  commercial  emery  cloth.  No.  6  is  the  same  in 
emery  paper.  Nos.  2,  3  and  4  are  proprietary  articles  of  ex- 
cellent quality  as  compared  to  commercial  emery  cloth,  and 
all  are  well  known  by  trade  names,  being  extensively  used. 

The  disks  tested  were  all  20  inches  in  diameter  and  all  ex- 
cepting Nos.  5  and  6  were  No.  16  grain.  The  grinding  was 
done  on  the  ends  of  hollow  blocks  of  cast  iron  as  shown  in 
Figs.  1  and  2.  The  area  ground  at  the  end  of  blocks  was  5 
square  inches.  Reducing  the  blocks  one  inch  in  length,  indi- 
cated the  removal  of  5  cubic  inches  of  metal.  The  grinding 
was  all  done  on  the  same  machine  by  the  same  operator.    Fig. 

TEST    OP  EFFICIENCY   OP  ABRASIVE   DISKS. 
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3  shows  the  method  of  handling  the  work,  and  twelve  blocks 
which  have  been  considerably  reduced  from  original  length. 
Usually  twelve  blocks  were  operated  on  together. 

The  micrometer  stop  at  the  back  of  the  table  was  set  to 
grind  off  a  fixed  amount,  usually  0.050  inch,  and  the  twelve 
blocks  -ground  to  the  stop.  The  stop  was  then  moved  back 
0.050  inch  and  the  operation  repeated  until  the  blocks  became 
too  warm  for  efiicient  grinding,  when  they  were  cooled,  and 
the  time  of  grinding  and  the  amount  of  metal  removed,  noted. 
This  was  repeated  until  the  disk  was  worn  out  or  the  blocks 
all  ground  up.  In  the  latter  case,  new  blocks  were  substi- 
tuted and  the  operation  continued  until  the  disk  was  worn 
out.  By  reversing  the  blocks  they  were  ground  down  until 
the  wheel  touched  the  handles  on  both  sides.  During  this  test 
several  hundred  pounds  of  these  blocks  were  converted  into 
cast  Iron  chips. 

In  the  table  given  above  it  will  be  noted  that  it  was  neces- 
sary to  use  a  Huntington  emery  wheel  dresser  on  all  disks 
tested  except  Nos.   1  and  3.     The  dresser  was  used  whenever 


Fig.  1,    Form  of  HoUow  Cast  Iron  Block  used  for  Test. 

the  surface  of  the  disk  became  dull  and  glazed  so  that  it 
would  not  cut  cast  iron  readily.  The  use  of  a  dresser 
shortens  the  life  of  the  disk,  but  it  was  absolutely  necessary. 
The  results  obtained  are  given  in  the  foregoing  table. 

The  disk  called  No.  1  in  the  table  is  made  by  an  entirely 
new  process.  The  abrasive  grains  are  mixed  with  re- 
quired bond  and  the  mixture  is  cemented  to  a  cloth  back- 
ing. While  in  a  plastic  condition  the  abrasive  grains  are 
mechanically  tilted  to  an  efficient  cutting  angle.  Careful  ex- 
amination of  a  disk  treated  by  the  tilting  process  will  fail  to 


show  any  large  grains  with  large  flat  faces  fixed  parallel 
to  the  plane  of  rotation.  On  the  other  hand,  before  being 
subjected  to  this  tilting  process  a  great  majority  of  the  grains 
present  their  largest  flat  surfaces  parallel  to  the  plane  of 
rotation,  i.  e.,  the  surface  of  the  work  being  ground.  It  is 
obvious  that  the  flat  side  of  a  grain  will  not  cut  so  freely  as  a 


dM'ichinery.y.Y. 
Fig.  2.    HoUow  Cast  Iron  Block  used  for  Test. 

sharp  edge.  The  truth  of  this  is  evident  from  results  shown 
in  the  table. 

Another  very  noticeable  feature  of  the  No.  1  disk  is  the 
uniformity  of  its  cutting  efficiency  from  start  to  finish.  As 
shown  in  the  table,  the  disk  removed  stock  just  as  fast  during 
the  last  six  hours  as  it  did  the  first  six. 

All  the  other  disks  tested  are  made  by  depositing  a  heavy 
coating  of  glue  on  the  backing  sheet  and  then  spreading  a 
quantity  of  dry  abrasive  grains  onto  the  glue.  The  abrasive 
grains  settle  into  the  glue  and  so  become  firmly  attached 
to  the  backing  sheet.    By  this  process  the  grains  and  glue  are 


Fig.  3.     Method  of  Grinding  Blocks  in  Test. 

not  evenly  mixed  from  face  to  back.  Disks  made  in  this  way 
cut  freely  and  rapidly  at  first,  but  soon  wear  down  to  a  point 
where  there  is  too  much  glue  and  not  enough  of  the  abrasive 
grains.  This  fact  is  plainly  evidenced  by  record  of  disk  No. 
5,  in  the  columns  giving  average  cutting  speed  for  first  and 
second  half  of  the  time  used. 

The  illustrations  Figs.  4  and  5  show  operations  on  work 
done  with  disk  No.  1.  Fig.  4  shows  grinding  of  impellers  for 
centrifugal  pumps.  These  are  gray  iron  castings  and  are 
very  rough  and  hard  in  places,  making  them  difficult  to  ma- 
chine in  a  lathe.  The  diameter  is  26  inches,  and  the  area  of 
surface  ground  is  about  50  square  inches  on  each  side.  It 
was  necessary  to  remove  %  inch  thickness  of  metal  at  some 
points.  The  rate  of  grinding  these  impellers  on  both  sides 
was  fifteen  minutes  for  each  impeller.  The  former  time  for 
turning  in  a  lathe  was  three  hours  and  thirty  minutes  for 
each  impeller.  The  pieces  are  ground  at  an  angle  of  Seven 
degrees  to  the  axis,  and  the  surface  of  the  blades  being  curved 
and  not  radial,  necessitates  their  being  revolved  while  grind- 
ing. This  develops  the  surface  of  a  cone.  The  impellers  are 
mounted  on  a  spindle  driven  by  a  worm  gear  and  worm  con- 
nected with  a  hand-wheel,  as  shown.     This  fixture  is  mounted 
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on  !\  lever  feed  table  set  at  the  required  angle  with  the  face 
of  the  disk  wheel,  and  the  Impeller  Is  slowly  revolved  by 
means  of  a  hand-wheel  while  the  lever  Is  used  to  bring  It 
against  the  disk  wheel. 

Fig.  5  shows  a  rather  interesting  Job  of  disk  grinding  of 
special  cast  iron  latticed  plates.  These  plates  are  used  in  the 
manufacturing  of  the  grinding  disks  No.  1  in  the  foregoing 
table,  and  are  required  to  lie  accurately  flat  and  of  uniform 
thickness.  They  are  23  Inches  diameter  by  %  inch  deep.  The 
rings  and  spokes  that  go  to  make  up  the  plates  are  5/32  Inch 
thick.  The  castings  being  so  thin,  it  was  found  to  be  imprac- 
ticable to  machine  thera  in  a  lathe  or  boring  mill,  but  results 
obtained  with  a  disk  grinder  are  entirely  satisfactory. 


la  small,  averaging  less  than  1/32  inch  each  side.  By  the 
method  shown,  they  are  finished  to  the  required  size  and  made 
flat  on  both  sides  in  about  fifteen  minutes. 

Figs.  6  and  7  are  reproduced  from  a  photograph  of  Gard- 
ner's improved  abrasive  disks.  Fig.  6  shows  No.  1  disk  used 
in  the  grinding  tost.  I'ig.  7  is  the  same  kind  of  disk,  but  made 
of  a  much  finer  abrasive  and  being  lighter  in  color,  shows  very 
plainly  the  corrugated  surface  which  produces  the  mechani- 
cal tilting  of  the  abrasive  grains. 

*     *     • 

A  correspondent  of  the  Engineering  News  says  that  the 
greatest  Inventor  and  engineer  of  the  nineteenth  century, 
whose  inventions  have  spread  over  the  civilized  world,  once 


Fig.  4.    Grinding  Vanes  of  Cast  Iron  ImpeUers. 

The  plates  are  chucked  at  the  inner  circle,  which  is  about 
6  inches  diameter,  on  a  metal  disk  having  heads  of  set-screws 
projecting  from  its  periphery.     This  disk  has  a  %  inch  hole 


Fig.  5.    Grinding  Sides  of  Latticed  Plates. 

said  to  him:  "If  people  knew  how  little  I  know,  they 
wouldn't  come  to  me  for  advice."  Think  of  a  lawyer  or  doctor 
or  a  "man  of  affairs,"  whatever  that  may  mean,  making  such 


Fig.  6.    Improved  Grinding  Disk  with  Coarse  Abrasive  Grains 
Mechanically  Tilted. 

in  the  center,  fitting  a  stud  in  the  angle  plate  which  Is  bolted 
to  the  top  of  the  lever  table,  as  shown.  The  latticed  plates 
are  hung  on  this  stud,  bearing  against  the  angle  plate,  and 
are  pressed  against  the  disk  wheel  by  the  lever.  They  are, 
of  course,  free  to  revolve  with  the  wheel,  but  the  speed  of  this 
revolution  is  easily  controlled  by  changing  the  relative  position 
of  the  stud  to  the  axis  of  the  machine  spindle,  and  also  by  the 
hand  of  the  operator,  as  shown.  Uy  changing  pressure  on 
the  lever  and  by  swinging  the  table  on  the  rocker  shaft  the 
revolution  of  the  plates  can  be  Increased,  stopped  entirely 
or  reversed  at  the  will  of  the  operator. 

The  castings  for  the  plates  are  made  in  a  stove  foundry 
and  are  quite  accurate  to  pattern,  but  too  hard  to  turn.  The 
amount  of  metal  to  l)o  removed  to  make  them  accurately  flat. 


Fig.  7.    Same  Type  of  Grinding  Disk  as  shown  in  Fig.  6,  but 
with  Finer  Abrasive. 

an  admission  to  a  client.     Does  the  experience  and  training 

of  the  engineer,  which  constantly  forces  him  to  honestly  deal 

with  the  laws  of  nature  which  underlie  all  his  work,  produce 

a  type  of  man  that  is  more  honest,  simply  on  account  of  his 

technical  training  and  the  influence  of  the  work  to  wliich  he 

devotes   himself? 

*     *     * 

Tracings  and  drawings  that  have  been  rolled  up  can  be 
flattened  by  rolling  them  In  the  reverse  direction  from  that 
in  which  they  have  been  kept,  forming  the  roll  Into  a  conical 
funnel  shape,  and  holding  the  wide  end  over  the  flame  of  a 
lamp,  so  that  the  hot  air  can  circulate  over  the  surface  of  the 
drawing.  When  unrolled,  the  drawing  will  be  found  to  lie 
flat. 


LETTERS  UPON  PRACTICAL   SUBJECTS. 


SHEET  METAL  DRAWING. 

Only  those  who  have  made  a  specialty  of  drawing  sheet 
metal  know  just  how  to  proceed  to  lay  out  a  die  so  that  the 
desired  result  will  be  a  certainty  the  first  time  it  is  tried. 
Recently  the  writer  has  had  quite  a  little  experience  on  this 
class  of  work  and  a  few  of  the  kinks  that  I  discovered  and 
some  which  I  had  explained  to  me  by  others,  follow. 

First,  we  are  confronted  with  finding  the  diameter  of  the 
blank.  There  are  several  methods  by  which  we  can  determine 
the  size  of  the  blank.  One  way  is  to  cut  out  a  blank  of  the 
same  thickness  as  the  stock  of  which  the  model  shell  is 
made,  and  then  keep  reducing  the  diameter  until  the  blank 
balances  the  model.  Another  way  is  to  multiply  the  circum- 
ference by  the  height  and  add  the  area  of  the  bottom,  which 
gives  the  area  of  the  blank,  then  find  the  diameter  of  a  circle 
whose  area  is  equal  to  the  area  found.  This  latter  rule  ap- 
plies to  blanks  that  must  be  of  a  uniform  thickness  on  the 
sides  and  bottom.  But  if  the  article  should  be  an  ordinary 
box  or  something  allowing  a  variation  of  thickness,  the  size 
of  the  blanking  die  can  be  much  smaller.  By  this,  I  mean 
that  a  shell  3  inches  long  can  be  drawn  from  a  blank  3 
Inches  diameter,  or  from  a  2-inch  blank.  The  sides  and  bot- 
tom will,  of  course,  be  thinner.  A  good  rule  to  follow  is  to 
make  the  height  of  the  shell  at  first  draw,  one-third  the 
diameter  of  the  blank,  that  is,  a  3-inch  blank,  for  best  results, 
should  produce  a  shell  1  inch  long  at  first  draw.  The  shells 
should  be  annealed  if  drawn  to  any  length. 
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Fig.  1.    Method  of  Drawing  Shells  which  gives  a  Minimum  Variation  in 
WaU  Thickness  and  a  More  Even  Distribution  of  Stretch. 

Fig.  1  shows  a  novel  kink  when  the  blank  is  to  be  drawn 
into  a  shell  of  length  or  into  a  shape  as  shown  at  B.  The 
first  operation  leaves  the  shell  as  shown  at  A,  and  this  will 
save  at  least  one  drawing  operation.  It  will  be  noted  that 
the  indented  end  in  the  shell  bottom  presents  surplus  stock,  so 
to  speak,  whereas,  if  it  is  drawn  at  ths  first  operation  in  the 
ordinary  way  as  shown  at  C,  the  succeeding  operations  must 
be  gentle  to  prevent  a  greater  reduction  in  the  thickness  of 
the  walls  on  the  angular  sides  of  the  shell.  Another  advan- 
tage in  shaping  the  first  shell  as  shown  at  A,  is  that  when 
drawing  it  to  the  angular  shape,  the  stretch  or  draw  of  metal 
is  more  evenly  distributed  over  the  entire  surface  and  the 
strain  on  the  metal  is  not  as  great  as  if  the  draw  commenced 
at  the  corner.  Another  novel  feature  (to  the  writer)  is  to 
shape  the  blank  as  at  A  (if  the  shell  is  to  be  a  long  one)  and 
then  use  a  die  for  the  second  operation,  as  illustrated  at  D. 
The  blank,  when  forced  through,  is  actually  turned  inside  out. 
This  operation  presents  two  good  points  to  the  writer.  First. 
v.-e  are  enabled  to  get  a  suitable  amount  of  stock  in  the  shell 
in  such  a  shape  as  to  draw  to  the  best  advantage.  Second, 
if  the  shell  is  to  be  a  long  one,  the  diameter  of  the  blank 
must  of  necessity  be  large,  therefore  the  stock  is  distorted 
considerably  in  changing  from  a  flat  blank  to  a  shell  of  much 
smaller  diameter,  and  if  we  could  see  the  grain  of  the  stock 
as  it  passes  over  the  die,  it  would  present  an  appearance  simi- 
lar to  that  shown  by  the  lines  E  in  Fig.  2.  That  is,  the  in- 
side of  the  stock  stretches  and  the  outside  compresses.  There- 
fore, by  turning  the  shell  inside  out,  the  stock  is  apparently 


restored  somewhat  to  its  original  texture  of  close  grain,  which 
will  allow  further  stretching. 

A  very  Important  point  which  must  not  be  overlooked  is  the 
angle  on  the  face  of  the  stripper  and  blanking  punch.  I  have 
found  that  in  making  long,  small  diameter  shells,  that  if  the 
angle  on  the  stripper  and  blanking  punch  is,  say  8  degrees, 
every   shell   would   break   out   at   the   corner;    but  by   chang- 


Fig.  2 

J/(ii'/i/iicri/,.V.  r. 

Figs.  2  and  3.    Diagrammatical  Views  iUustrating  the  Stretch  of  the  Metal 
and  the  Effect  of  Angular  Punch  and  Stripper  Faces. 

ing  the  angle  to  10  or  12  degrees,  that  they  would  come  out 
without  breaking.  This  point  can  be  better  understood  by  re- 
ferring to  the  half  section.  Fig.  3.  It  would  be  almost  im- 
possible to  draw  the  shell  when  the  edges  of  the  blank  were 
at  right  angles  to  the  shell,  but  by  making  the  angle  of  the 
punch  and  stripper  as  shown,  exaggerated  by  the  dotted  lines, 
the  shell  is  practically  drawn  by  the  blanking  punch,  anct 
leaves  very  little  work  for  the  drawing  punch. 
Pittsfield,  Mass.  Fe.\nk  E.  Sh.\iloe. 


PULLEY  BALANCING  DEVICE. 

Host  machinists  have,  at  some  time  or  other,  met  with  prob- 
lems in  balancing  which  have  been  difficult  to  solve.  It  is 
easy  to  obtain  a  fairly  accurate  static  balance  on  a  pair  of 
parallel  ways,  in  the  ordinary  manner,  but  if  the  pulley  or 
other  part  to  be  balanced  is  wide,  and  runs  at  a  high  speed, 
this  method  is  not  altogether  satisfactory,  as  one  edge  may  be 


J/ac'i/H.  «y,.V.r. 
Device  for  the  Dynamic  Balancing  of  PuHeys. 

heavy  on  one  side  of  the  pulley,  and  the  other  edge  on  the 
opposite  side.  When  this  condition  is  present,  there  is  a 
vibration  when  the  pulley  is  running  at  high  speed,  which 
causes  unnecessary  strain  on  the  shaft  on  which  the  pulley 
is  mounted,  and  on  the  adjacent  bearings.  The  writer  lately 
saw  an  old  machine  designed  for  obtaining  a  running  balance, 
'which  may  be  of  interest  to  some  of  the  readers  of  Machinebt, 
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All    out  lino  of   this   machine    Is  shown    In   the   accompanying 
line  eugravUiK 

The  lower  part  of  the  illustration  shows  the  frame  and  the 
driving  details.  At  the  right-hand  end  Is  a  stand  on  which  Is 
mounted  a  plate  A,  which  Is,  by  suitable  means,  fastened  solidly 
to  the  shaft  B,  and  revolves  with  It.  Into  this  plate  and 
shaft  is  inserted  a  taper  pin  (',  having  a  round  point  at  its 
upper  end.  In  the  plate  are  fnrther  Inserted  two  rods  or 
pins  E,  which  are  screwed  into  holes  about  half-way  between 
the  center  and  the  outside  periphery  of  the  disk  A.  These 
pins  serve  to  drive  the  pulley  P  being  balanced. 

In  balancing  a  pulley,  the  static  balance  is  first  approximated 
by  the  usual  methods.  A  plug  D  with  a  large  center  is  then 
driven  into  the  bore  in  the  pulley,  so  as  to  extend  about  halt 
way  through  the  hole,  and  the  work  is  then  placed  on  the 
machine  in  the  position  shown  in  the  engraving,  the  center  of 
V  resting  on  the  round  point  of  0,  so  as  to  bring  the  latter 
approximately  to  the  center  of  gravity  of  the  pulley.  If  we 
now  assume  that  the  points.  H  and  H^  are  the  heavy  points, 
then,  when  the  machine  is  started,  these  points  will  throw 
outward,  on  account  of  centrifugal  force,  and  the  pulley  will 
assume  a  tilted  position,  B  moving  downward,  and  H^  rising 
until  a  state  of  equilibrium  is  reached.  The  pulley  can  then 
be  marked  by  a  piece  of  chalk.  After  marking  the  pulley, 
the  machine  is  stopped,  and  weights  added  in  equal  quanti- 
ties on  opposite  sides  at  L  and  L,,  or  metal  may  be  removed 
at  H  and  H„  whichever  is  most  convenient.  If  either  H  or  H^ 
comes  in  line  with  the  weights  used  for  static  balance,  these 
weights  can  be  moved  up  or  down,  whichever  is  required, 
producing  the  same  results.  Now  the  machine  is  started,  and 
the  pulley  is  tried  again,  and  the  balancing  process  repeated 
until  it  will  run  truly  balanced  at  full  speed. 

Allan. 


A  HANDY  FILING  MACHINE. 

The  engraving  illustrates  a  very  convenient  filing  machine 
which  is  in  use  in  the  Remington-Sholes  typewriter  factory, 
for  filing  dies.  It  consists  of  a  small  filing  machine  to  which 
an  old  center  grinder  has  been  attached  by  means  of  a  couple 
of  wood  pulleys  and  a  belt.     The  whole  thing  is  mounted  on 


The  PUing  Machine  with  a  Readingr  Glass  mounted  above  It. 

a  cast-iron  base  and  may  be  moved  anywhere  and  attached  to 
an  electric  light  socket,  and  it  is  ready  for  use.   The  engraving 
also  shows  a  very  good  way  of  using  a  large  reading  glass. 
The  mount  for  this,  of  course,  being  movable. 
Decatur,  111.  Ethan  Viatl. 


SMALL  ACCURATE  FACE-PLATE  WORK. 
Not  long  ago  I  had  some  soft  steel  bushings  to  make,  as 
shown  in  Fig.  2,  where  the  part  A  was  to  be  concentric  with 
the  hole,  and  the  faces  B  and  D  flat  and  parallel,  and  square 
with  the  hole.  The  part  C  was  not  particular,  and  was  loft 
with  the  finish  of  the  original  surface  of  the  cold  rolled 
.shafting  of  which  they  were  made.  There  were  four  sizes  of 
those  bushings,  and  only  two  of  each  size  to  be  made.  They 
were  to  bo  put  on   milling  machine  arbors   used  for  holding 


bevel  gear  blanks  when  cutting  the  teeth,  as  shown  in  Klg.  6, 
thus  making  each  size  of  arbor  do  for  more  than  one  size 
of  hole.  I  wanted  to  make  a  rather  accurate  job  of  them,  and 
not  let  an  error  of  over  0.0002  Inch  creep  In,  If  I  could  help 
it.  As  this  Is  not  an  unusual  type  of  job,  I  thought  a  few 
simple  fixtures  could  be  made  that  might  afterwards  be  used 
on  similar  jobs  where  considerable  accuracy  was  required. 

For  ordinary  work  these  bushings  would  be  turned  on  an 
arbor  between  centers,  as  the  holes  were  standard  sizes,  but 
I  thought  a  more  accurate  job  could  be  done  on  the  face-plate 
of  a  bench  lathe,  so  that  was  the  way  I  adopted.  My  drawiln 
chuck  for  the  bench  lathe  was  fitted  some  time  ago  with  a 
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Fig.5 


Fig.6 


Miscellaneous  Vie^vs  shovring  Piece  to  be  machined,  its  Use,  and 
Method  of  holding  to  Face-plate. 

reducer  and  auxiliary  draw-spindle  to  take  the  smaller  sized 
chucks  of  a  watchmaker's  lathe,  and  I  found  that  by  taking 
out  the  main  draw-spindle  and  putting  in  the  auxiliary  draw- 
spindle  alone,  the  front  end  of  It  fell  a  little  short  of  coming 
through  to  the  front  of  the  face-plate,  so  I  made  a  bushing 
as  shown  in  Fig.  3,  making  the  hole  to  fit  over  the  auxiliary 
draw-spindle,  and  the  outside  of  the  bushing  to  fit  the  back 
end  of  the  hole  in  the  lathe  spindle.  This  bushing  kept  the 
auxiliary  draw-spindle  central,  and  gave  it  a  shoulder  to  work 
against.  The  piece  shown  in  Fig.  4  I  have  called  a  false 
face-plate,  for  want  of  a  better  name,  and  of  these  I  have 
three  different  diameters  at  present.  E  is  made  of  square 
brass  rod  for  the  small  sizes,  and  thick  sheet  brass  for  the 
larger  sizes.  It  has  a  round  hub  K  turned  on  the  back  that 
is  an  easy  fit  in  the  regular  face-plate.  There  is  a  hole  tapped 
all  the  way  through  E  the  same  size  as  the  threaded  part  of 
the  auxiliary  draw-spindle.  The  steel  stud  F  is  threaded  its 
entire  length,  screwed  through  E,  and  sweated  and  riveted 
tightly  into  it.  The  front  end  of  F  has  a  small  hole  tapped 
in  it,  while  the  front  snd  of  E  has  a  boss  turned  on  It  which 
is  an  easy  fit  in  the  bore  of  the  short  piece  of  seamless  brass 
tubing  G  which  Is  sweated  fast  to  E.  In  use,  the  false  face- 
plate is  held  tightly  against  the  regular  face-plate  by  the 
auxiliary  draw-spindle  taking  hold  of  the  stud  F,  and  a  light 
cut  Is  taken  over  the  outer  face  of  O  just  before  clamping  the 
work  on  It.  This  gives  a  face-plate  that  Is  easily  trued  up 
just  before  using,  and  on  which  work  may  be  clamped  either 
by  four  clamps  on  the  outside,  or  by  a  large  washer  and 
screw  Inside.  The  bushing  shown  in  Fig.  2  was  first  held  In 
a  cast  Iron  step  chuck,  bored  to  size  with  a  slide  rest  tool, 
and  D  was  faced,  after  which  the  shoulder  was  roughed  out 
on  an  arbor  between  centers.  The  bushing  was  then  lightly 
held  against  one  of  the  false  face-plates  by  a  screw  and 
washer,  as  shown   In   Fig.   1,   and   shifted  about    until   it   ran 
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approximately  true,  after  which  four  clamps  were  arranged 
around  the  outside,  one  for  each  T-slot;  two  of  these  clamps 
are  shown  in  Fig.  5.  The  central  screw  and  washer  were  now 
removed.  This  gave  free  access  to  the  hole,  and  a  dial  indi- 
cator applied  to  the  bore  told  when  that  ran  true.  Then  the 
outer  clamps  were  tightened  and  another  look  was  taken  at 
the  indicator  to  make  sure  that  nothing  had  shifted  during 
the  final  tightening  of  the  clamps,  after  which  the  central 
screw  and  washer  were  replaced,  screwed  home  tightly,  and 
the  outer  clamps  removed,  which  gave  free  access  to  the 
outside,  so  the  diameter  A  and  face  B  -(Fig.  2)  could  be 
turned. 

Of  course,  in  doing  work  in  this  way,  only  light  cuts  can 
be  taken,  for  a  heavy  cut  might  cause  the  work  to  shift.  The 
brass  tube  G,  Fig.  4,  is  a  piece  generally  taken  from  the 
scrap  box.  After  considerable  use,  tube  G  will  be  gradually 
turned  off  until  the  outer  end  is  about  flush  with  the  front 
of  H.  When  this  occurs,  the  remains  of  O  can  be  "soldered 
off,"  as  a  Teutonic  friend  of  mine  used  to  say,  and  another 
piece  of  tubing  soldered  on  in  its  place,  thus  giving  the 
device  a  new  lease  of  life.  O  is  made  of  brass  because  it 
solders  easier  than  steel,  and  also  because  a  more  accurate 
cut  can  be  taken  from  brass,  as  less  pressure  is  required  to 
keep  the  tool  to  the  work.  The  lack  of  durability  is  of  no 
importance,  as  the  working  face  of  G  is  supposed  to  be  trued 
up  immediately  before  using.  Walter  Gbibben. 

Brooklyn,  N.  Y. 


PILE  FOR  MACHINERY'S  DATA  SHEETS. 

The  accompanying  engraving  illustrates  a  scheme  which  I 
have  found  very  useful  for  filing  and  indexing,  in  a  systematic 
manner,  Machinery's  data  sheets.  An  ordinary  arch  file  is 
used,  small,  rectangular  pieces  of  paper  pasted  at  the  edge 
of  the  data  sheets  being  used  for  indexing  purposes.     In  the 
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Convenient  Method  of  filing  Machinerj'"s  Data  Sheets. 

front  of  the  file  is  placed  the  alphabetical  index  of  contents 
supplied  with  the  data  sheets,  and  in  addition  to  this  index  I 
have  a  supplementary  alphabetical  index  for  the  sheets  that 
arrive  from  month  to  month.  This  gives  all  the  advantages 
of  a  loose-leaf  notebook,  permitting  new  sheets  to  be  con- 
veniently added  and  indexed.  Samuel  G.  Akoson. 
Philadelphia,  Pa. 

DOES  PREMIUM  WORK  ALWAYS  PAY  ? 

The  writer  asks  the  question,  Does  premium  work  always 
pay?  because  of  a  case  which  recently  occurred  in  the  factory 
where  he  is  employed.  One  of  the  articles  manufactured 
consists  of  drawn  steel  pieces  from  which  the  bottom  end 
is  cut  off  after  the  drawing  process.  The  shape  of  the  drawn 
part  or  cup  is  elliptical,  the  long  axis  Syo  inches,  the  short 
axis  2  Inches,  and  the  thickness  of  the  metal  0.109  inch. 
The  operation  of  cutting  off  the  bottoms  from  these  cups  is 
performed  on  a  plain  milling  machine,  using  saws  made  from 
Novo  high-speed  steel,  the  saws  being  about  8  inches  in  diame- 
ter and  %  inch  thick.  While  being  cut  off,  the  pieces  are 
held  in  a  fixture,  and  a  single  movement  of  the  lever  locks 
or  releases  them,  so  that  very  little  time  is  consumed  in 
putting  them  in  the  machine  and  taking  them  out. 

The  rate  fixed  for  the  cutting  off  of  these  pieces  was  50 
per  hour,  and  a  bonus  was  offered  at  the  rate  of  %  of  a  cent 


for  each  additional  piece.  Recently  one  operator  cut  off 
2,050  pieces  in  a  day  of  10  hours.  This,  of  course,  looks  all 
right  on  the  face  of  it,  but  in  doing  so  he  dulled  three  saws, 
and  it  takes  four  hours'  work  for  the  tool-maker  to  recut  one 
of  them.  Therefore,  the  point  I  raise  is  this:  Is  it  profitable 
to  allow  a  man  to  work  the  tools  beyond  their  limit  of  en- 
durance in  this  way?  It  is  actually  costing  more  to  do  the 
work  at  this  speed  than  it  would  working  at  the  speed  at 
which  the  saws  would  stand  up  to  the  work  for  a  longer 
time.  W.  Alton. 


GRINDING  FIXTURE  FOR  END  MEASURE  RODS. 

The  fixture  shown  in  the  illustration  was  made  to  grind 
spherical  end  measuring  rods  3  inches  long,  and  over.  There 
were  three  diameters  of  these  rods,  %,  Vo  and  %  inch,  and 
three  sizes  of  fixtures  were  also  made  to  suit.  Steel  sleeves 
B  were  made  of  various  lengths  for  each  fixture,  to  stiffen 
the  rods  near  the  end  when  grinding.  These  sleeves  had  a 
bearing  at  each  end  in  hardened  bushings  which  were  driven 
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Fixture  for  Grinding  Spherical  End  Measuring  Rods. 

into  the  fixture  body.  The  sleeves  were  kept  from  turning 
and  from  sliding  endways,  independently  of  the  gear,  by 
the  tit-screws  shown.  These  screws.  In  addition,  held  the  rod 
being  ground.  Member  A  was  a  tight  fit  in  the  large  bevel 
gear,  being  made  separate  to  allow  of  cutting  the  gear  teeth. 
The  flush  oilers  C  were  placed  on  opposite  sides  of  the  body, 
so  the  tendency  to  throw  oil  would  be  done  away  with  as 
much  as  possible. 

A  feature  apt  to  be  overlooked  is  that  the  numbers  of 
teeth  in  the  two  gears  must  be  prime  to  each  other.  If  not, 
every  certain  number  of  revolutions,  depending  on  the  gears 
used,  the  wheel  will  grind  into  one  of  the  previous  cuts. 
The  fixtures  were  arranged  to  be  used  on  a  bench-lathe,  with 
a  tool-post  grinding  fixture. 

Brooklyn,  N.  Y.  G.  R.  Richabds. 


VALUE  OF  COOPERATION. 

In  a  drafting-room  in  which  I  have  been  employed,  there 
were  five  draftsmen,  including  myself,  and  being  interested 
i_  many  technical  magazines  and  in  the  habit  of  subscribing 
for  them,  I  thought  of  a  method  by  which  I  could  benefit  my 
fellow  draftsmen  as  well  as  myself.  I  proposed  that  we  each 
give  25  cents  a  month,  and.  when  a  sufficient  amount  was  ob- 
tained, subscribe  for  one  of  the  many  technical  magazines. 
In  this  way,  at  the  end  of  a  year,  we  had  a  total  of  $15  worth 
of  magazines  at  a  cost  of  only  $3  a  person.  The  magazines 
that  we  subscribed  for  were:  Machinery,  American  Machin- 
ist, Industrial  Magazine,  Popular  Mechanics,  and  Engineering 
News.  We  made  the  agreement  that  if  any  of  us  left  at  any 
time  we  should  waive  all  claim  on  the  magazines  and  leave 
them  as  the  property  of  the  office,  the  inference  being  that 
we  received  our  money  value  in  the  number  of  magazines  we 
each  had  an  option  on  for  the  time  we  were  employed,  and 
for  the  money  expended.  If  this  cooperation  was  instituted 
in  large  drafting-rooms  where  there  are  from  ten  to  twenty- 
five  or  more  draftsmen,  one  can  readily  see  how  much  could 
be  collected  and  how  many  magazines  could  be  subscribed  for. 
There  would  soon  be  established  a  small  library  of  magazines, 
which,  if  kept  properly  indexed,  would  form  the  foundation 
of  a  valuable  information  bureau,  which  I  think  the  employers 
would  not  object  to  providing  a  space  for,  and  they  might  even 
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■cooperate  in  the  matter.  This  method  could  also  be  Insti- 
tuted In  the  machine  shop,  and  where  there  are  from  one  to 
two  or  three  hundred  men  they  would  only  be  required  to 
give  10  cents  a  month.  The  nianagemont  could  be  i)laced  In 
charge  of  a  coinmittee  who  would  take  care  of  all  money  and 
the  necessary  details.  It  is  surprising  to  see  how  this  Idea 
will  develop,  and  the  enthusiasm  I'elt  among  the  men.  I  have 
never  seen  this  method  In  operation  except  In  the  drafting- 
room  where  1  was  employed.  It  Is  a  case  where  an  Invest- 
ment is  repaid  many  fold,  and  shows  the  value  of  cooperation. 

Roxliury,  Mass.  Walter  J.  Bitteulicu. 

[It  Is  quite  evident  that  the  cooperative  scheme  which  has 
been  suggested  Is  not  as  valuable  as  it  might  appear  on  the 
surf. ,06.  Of  course,  a  number  of  publications  can  in  this 
way  be  secured  at  a  low  cost  per  capita,  and,  in  time,  there 
would  be  a  valuable  collection  of  technical  literature  which 
would  be  useful  for  reference  purposes,  but,  unfortunately, 
draftsmen  and  mechanics  are  not  in  the  habit  of  staying  In 
one  place  a  lifetime,  and  consequently  the  firm  alone  would 
be  permanently  benefited.  The  man  who  does  not  file  a 
technical  publication  for  which  he  subscribes  loses  a  large 
part  of  its  value,  and  while  the  cooperative  method  enables 
him  to  see  a  number  of  good  magazines,  he  is  deprived  of 
their  use  as  soon  as  he  goes  to  work  elsewhere.  For  this  rea- 
son we  believe  that  it  is  better  to  subscribe  outright  for  one 
first-class  technical  paper  than  to  have  a  part  interest  in  half 
a  dozen. — ^Editor.] 


READING  THE  SLIDE  RULE  ACCURATELY. 

A  simple  device  for  reading  the  slide  rule  more  accurately 
than  can  be  done  with  the  naked  eye  is  shown  in  the  accom- 
panying photograph.     The  magnifying  glass  is  set  in  a  base, 


stand  with  Magnifying:  alasB  for  Reading  tile  Slide  Rule  accurately. 

as  shown,  at  an  angle  of  60   degrees.     The  base   Is  of  wood 
414  inches  square  and  %  inch  thick.     I  have  found  this  a  very 
convenient  method  for  getting  closer  readings. 
Lockport,  N.  Y.  C.  H.  Cornes. 


METHOD  OP  LEVELING  A  LINE  SHAFT. 

We  once  had  a  job  of  putting  up  a  line  shaft  in  a  long  build- 
ing, and  it  was  quite  necessary  that  the  bearings  should  be 
level.  There  were  no  engineering  instruments  about  the  plant 
with  which  to  level  the  shaft,  and  it  was  thought  that  a  long 
wooden  straight-edge  with  an  ordinary  level  was  not  accurate 
enough.  We  were  about  400  miles  from  home  and  in  a  small 
town  where  we  could  not  get  an  engineer's  level,  and  were 
at  our  wits'  end  to  know  what  to  do  without  sending  to  our 
factory  for,  or  renting  one  from  the  nearest  city,  about  25 
miles  distant. 

We  finally  got  a  length  of  i^.-inch  hose  about  20  feet  long, 
and  fastened  a  regular  boiler  gage  glass  to  each  end.  Then 
we  poured  in  water  until  it  showed  about  half  way  up  in 
either  gage.  One  gage  glass  was  then  held  with  the  water 
level  at  the  required  height  of  the  center  of  the  shaft  and  the 
next  hunger  set  with  its  center  even  with  the  level  of  water 


in  the  other  glass.  This  gave  us  a  very  accurate  way  of  set- 
ting our  brackets,  as  we  had  practically  a  U-tube  20  feet  be- 
tween glasses.  When  our  line  shaft  was  put  up.  It  worked 
splendidly,  and  we  never  heard  any  complaints. 

This  was  the  first  time  I  had  ever  heard  of  such  an  ap- 
paratus being  used,  but  there  is  no  reason  why  it  could  not 
be  used  for  getting  levels  for  setting  new  machinery,  piping, 
or,  in  fact,  anything  where  the  distances  are  at  all  long  be-, 
tween  supports.  It  can  also  be  used  to  set  shafting  at  the 
sam  level  in  different  rooms,  around  a  corner  where  the  view 
directly  across  is  obstructed,  or  in  almost  any  place  Imagin- 
able. Julian  D.  Page. 

Youngstown,  O. 


METHOD  OF  ACCURATE  DRILLING. 

Although  much  time  can  be  saved  by  the  use  of  drill 
sockets  so  constructed  that  drills  can  be  slipped  in  while 
the  spindle  Is  revolving,  the  work  does  not  always  come  out 
satisfactorily  accurate  unless  the  bushing  in  the  jig  Is  ex- 
actly central  with  the  drill  spindle.     In  the  shop  where  the 
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Jilackinery,\.  V. 
Fig.  1.    Outline  of  Jig  for  which  Jig  Plate  In  Fig.  2  is  used. 

writer  is  employed,  such  sockets  are  used  almost  exclusively, 
but  trouble  has  been  experienced  with  the  holes  not  always 
being  in  alignment. 

To  overcome  this  trouble,  a  jig  plate,  such  as  is  shown 
in  Fig.  2,  was  made  for  the  jigs,  and  the  work  comes  out 
much  better,  and  fewer  drills  and  reamers  are  broken,  be- 
cause this  jig  plate  makes  it  possible  to  have  the  bushings 
for  each  hole,  when  drilled,  in  perfect  alignment  with  the 
spindle.  Fig.  1  shows  a  lay-out  of  a  jig  used  in  drilling 
exhaust  rockers  for  small  gas  engines.  All  the  holes  are 
reamed,  removable  bushings  being  used  for  this  purpose. 
The  jig  is  cast  with  an  extension  at  each  end  on  the  bottom 
side.  One  of  these  extensions  is  slotted,  and  fits  over  short 
pins,  shown  at  A,  A^,  A^  and  A„  Fig.  2.  The  other  end  has 
a  hole,  to  take  a  taper  pin,  which  enters  Into  the  holes  A', 
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Fig.  2.    Jig  Plate  need  for  Locating  Jig  in  Fig.  1  on  Drill  Preea  Table. 

A\,  A',  and  A\  In  the  plate,  when  the  slotted  end  has  been 
placed  with  the  corresponding  pin  on  the  other  side  of  the 
jig  plate. 

These  pins  and  holes  are  so  located  that  the  Jig,  when 
placed  between  correspondingly  located  pins  and  pin  holes, 
will  be  held  in  such  a  position  that  one  of  the  bushings  In 
the  jig  will  be  exactly  In  line  with  the  drill  spindle,  pro- 
vided the  plate  is  originally  clamped  on  the  drill  table 
correctly,  so  that  the  position  of  the  small  hole  B  is  exactly 
in  lino  with  the  center  of  the  spindle.  When  this  plate  Is 
in   use,  the  jig  is  first  put  on  the  plate  with   the  pin  .1  on- 
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tering  the  slot,  and  the  hole  in  the  other  lug  of  the  jig  is 
placed  over  hole  A',  and  the  taper  pin  put  in  to  hold  the 
jig  in  position.  The  corresponding  hole  in  the  work  is  then 
drilled  and  reamed.  The  jig  is  then  changed  so  that  the 
slot  in  the  lug  fits  over  pin  A^,  and  the  taper  pin  in  the 
other  end  of  the  jig  is  changed  to  the  location  A,',  the  second 
hole  then  being  drilled  and  reamed.  In  the  same  manner, 
any  number  of  holes  may  be  drilled.  Jigs  with  holes  at 
right  angles  to  each  other  must,  of  course,  have  lugs  cast 
on  two  sides.  In  the  engraving,  no  binding  devices  have  been 
shown,  as  it  is  not  necessary  to  indicate  the  design  of  the 
jig  itseU  in  order  to  explain  the  principles  of  this  jig  plate. 

Y.     ZlEGLEB. 


RACK  FOR  CHANGE  GEARS. 
The  way  we  mount  change  gears  in  our  lathe  legs  is  illus- 
trated in  the  half-tone  and  line  engraving.    There  are  two  lugs 
cast  in  the  leg,  and  the  change  gears  are  held  on  a  steel  rod 


Fig.  1.    View  showing  the  Change  Gears  stored  beneath  the  Lathe. 

which  hangs  on  these  lugs.  This  makes  a  very  convenient 
method  of  keeping  the  gears  clean  and  at  the  same  time  in 
position  where  they  can  be  quickly  taken  oS  for  use.  This 
scheme  is  new  to  me,  and  I  thought  that  perhaps  some  of  the 


Lugs  for  Holding  the  Rack  in  Place. 
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readers  of  M.\chinert  might  use  this  device  on  their  lathes. 
Of  course,  they  could  bolt  little  hooks  to  the  legs  instead  of 
casting  lugs  on  them  as  we  have.  Wm.  F.  Gboene. 

Cincinnati,  O.  R.  K.  Le  Blond  Machine  Tool  Co. 


OBTAINING  THE  HEIGHT  OF  THE  MIDDLE 

ORDINATE  OF  AN  ARC. 
In  the  March  issue  F.  M.  S.  gave  a  method  for  finding  the 
length  of  the  middle  ordinate  of  a  circular  arc,  given  the 
chord  and  the  central  angle.  The  Editor's  note  remarked  the 
fact  that  there  are  three  operations  in  the  solution,  of  which 
two  are  divisions.     It  was  also,  and  very  justly,  stated  that 


it  is  generally  easier  to  multiply  numbers  than  to  divide 
them.  By  a  slightly  different  method  it  is  possible  to  reduce 
the  operations  to  two.  of  which  one  is  still  a  subtraction,  and 
the  other  is  a  multiplication.  The  rule  given  by  F.  M.  S., 
written  as  a  formula,  says:  w 

G  ■         C 

h= where 

2  sin  x/2  2  tan  x/2 

C^  length  of  chord, 

?!.  =  length  of  middle  ordinate, 

X  =  central  angle. 

Substituting  for  sin  x/2  its  equal  1/cosec  x/2  and  for  tan  x/2, 
1/cot  x/2.  the  equation  becomes 

U  =  C/2  cosec  x/2  —  C/2  cot  x/2,  or  putting  C/2  outside  a 
parenthesis, 

7i  =  (7/2  (cosec  x/2  —  cota'/2),  or,  expressed  in  words,  the 
height  of  the  middle  ordinate  equals  the  difference  between 
the  cosecant  and  the  cotangent  of  half  the  central  angle, 
multiplied  by  half  the  chord  length. 

New  York.  H.  S.  Quackexbcsh,  Jk. 


SELF-OILING  MACHINERY. 

It  is  always  somewhat  dangerous  to  differ  with  an  editor, 
but  to  go  against  an  editor  and  against  self-oiling  machinery 
at  the  same  time  is  a  piece  of  pure  devilish  recklessness. 
However,  human  nature  is  such  that  recklessness  appeals  occa- 
ionally  even  to  the  most  timid,  and  this,  in  short,  is  the 
reason  why  I  am  trying  to  lift  my  voice  in  protest  to  your 
editorial  under  the  above  heading  in  the  July  issue. 

Self-oiling  machinery  is  very  nice.  There  is  hardly  any- 
thing in  the  whole  machinery  line  which  can  so  easily  be 
talked  up,  and  for  that  reason  alone  it  deserves  the  appre- 
ciation of  machinery  salesmen  if  of  nobody  else.  Like  a 
great  many  other  things,  the  trouble  comes  afterwards.  If 
I  had  a  shop  of  my  own  and  a  lot  of  self-oiling  machinery  In 
that  shop  and  also  an  oil-can,  I  would  send  the  first  man  I 
hired  for  that  oil-can  and  have  him  go  carefully  over  the 
self-oiling  machinery.  Of  course,  I  know  that  a  great  many 
of  the  most  improved  steam  engines,  air-compressors,  pumps, 
and  other  machines,  are  made  self-oiling.  But  one  should  not 
forget  that  there  is  a  man  in  charge  of  this  machinery  whose 
main  duty  it  is  to  inspect  the  machinery,  practically  speak- 
ing, constantly,  and  if  anything  goes  wrong  with  the  self- 
oiling  system,  the  man  is  there  with  an  oil-can  ready  to  take 
the  place  of  the  automatic  device.  If  things  were  arranged 
in  the  same  way  in  the  machine  shop,  I  would  not  object  so 
strongly,  but  this  would  mean  that  there  must  be  a  man  going 
constantly  from  machine  to  machine,  inspecting  not  only  the 
self-oiling  device,  but  especially  the  gears,  bearings,  shafts, 
and  so  forth,  and  who  must  be  ready  to  oil  the  machines  or 
any  parts  of  the  machine  if  the  oiling  mechanism  has  broken 
down. 

Of  course,  the  salesman  may  tell  you  that  there  is  really  no 
possibility  of  the  self-oiling  system  breaking  down,  but  you 
and  I  who  have  been  "up  against  it"  know  better.  We  know 
that  there  is  nothing  in  this  world,  and  especially  in  a  ma- 
chine, that  will  not  break  down  occasionally.  The  oil-pump 
may  break,  or  may  wear,  or  spring  a  leak,  the  oil  pipe  may 
get  clogged  up,  a  bug  may  be  forced  in  one  of  the  pipes,  and 
a  thousand  other  things  may  happen  which  temporarily  throw 
the  oiling  system  out  of  commission,  and  there  is  no  way  of 
finding  it  out  except  when  the  machine  stalls  on  account  of 
a  hot  bearing. 

From  the  above,  it  may  seem  that  I  am  in  favor  of  having 
every  machine  operator  hover  all  the  time  over  his  machine, 
looking  to  the  left  and  squirting  oil  to  the  right,  but  this  is 
not  the  case.  Personally  I  am  in  favor  of  having  the  system 
of  oiling  machines  well  regulated;  and  employing  a  man 
whose  sole  duty  it  is  to  look  after  the  oiling  of  the  machines, 
and  to  see  that  the  man  actually  oils  the  machine  and  not 
the  floor  space  around  it.  And  I  would  have  one  or  two  or 
three  men  according  to  the  size  of  the  shop,  doing  this  work, 
become  expert  at  it,  and  be  held  responsible  for  every  hot 
bearing  in  the  place,  and  as  I  said  before,  if  I  had  self-oiling 
machinerj'  I  would  have  the  man  just  the  same. 

There  are  certain  advantages  connected  with  self-oiling  ma- 
chines in  a  power  plant,  which  recommend  this  arrangement. 
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but  if  the  eiisliiocr  In  chai'Ke  of  the  plant  ever  gets  Into  the 
habit  of  thlnUlng  that  the  automatic  oiliuK  arrangement  will 
do  the  work  and  that  he  can  read  his  newspaper  In  peace,  he 
will  soon  find  out  in  which  corner  trouble  brews,  and  it  will 
not  be  very  long  before  his  name  will  be  known  no  more  In 
that  power  plant.  The  main  advantages  are:  saving  of  oil, 
uniform,  constant,  and"abundant  lubrication.  In  fact,  the  main 
advantage  Is  the  flooded  lubrication  which  cannot  possibly  be 
give-  by  means  of  the  oil-can.  As  far  as  machine  tools  are 
concerned,  these  same  advantages  would  bo  worth  a  great  deal, 
but  they  would  be  as  nothing  compared  with  the  trouble  of 
the  machine  stalling,  even  once,  on  account  of  some  little 
defect  In  the  oiling  system. 

1  am  not  much  of  a  mind  reader,  but  I  am  willing  any 
time  to  bet  five  cents  against  a  nickel  that  in  writing  the 
editorial,  the  editor  had  in  mind  a  certain  macliine  adver- 
tised in  the  technical  papers  mainly  for  its  self-oiling  fea- 
tures. The  advertisement  states  that  this  machine  needs  to 
be  oiled  only  once  or  twice  a  year,  and  I  presume  that  the 
advertisement  meant  to  express  the  idea  that  once  a  year  is 
a  good  deal  better  than  twice.  Now  I  am  of  the  opinion  that 
to  oil  a  machine  only  twice  a  year  is  bad  enough,  but  to  oil 
it  only  once  is  simply  horrid.  It  seems  to  me  that  the  oil 
must  be  so  badly  deteriorated  at  the  end  of  a  few  months 
that  It  Is  absolutely  worthless  for  lubrication,  though  it  may 
still  be  good  for  advertising.  Just  think  of  how  well  bearing 
No.  6  is  lubricated  by  oil  which  has  been  pumped  over  a  lot 
of  bearing  surfaces  for  nearly  a  year  and  which  carried  with 
it  all  the  grit  and  dirt  and  general  unrighteousness  of  the 
five  bearings  situated  above.  And  apropos  of  this  machine  I 
notice  that  the  "ad"  called  the  machine  self-oiling,  whereas 
in  fact,  the  greater  part  of  the  machine  must  be  still  treated 
with  homeopathic  doses  of  oil  administered  by  Dr.  Oil-Can. 
I  wonder  if  this  same  thing  would  not  be  the  case  with  prac- 
tically all  machine  tools  if  the  so-called  self-oiling  system 
were  applied  to  them. 

I  would  like  to  go  into  this  matter  more  thoroughly,  but 
this  would  require  more  space  than  I  can  expect  Machinery 
to  give  when  I  am  hammering  at  an  editorial,  and  I  prefer 
to  call  this  matter  to  the  attention  of  the  reader  and  get  his 
opinion.  This  much  I  am  prepared  to  say  without  hesita- 
tion: "No  self-oiling  arrangement  for  me,  except  where  all 
the  parts  to  the  self-oiling  system  are  constantly  and  abso- 
lutely accessible,  and  are  located  in  such  a  way  as  to  be 
readily  inspected  and  repaired;  simple  means  provided  for 
frequent  renewals  of  the  oil,  and  further,  no  self-oiling  ar- 
rangement unless  there  are  also  the  old-fashioned  means  for 
oiling  in  the  old-fashioned  way  with  the  old-fashioned  oil-can. 

Cincinnati,  Ohio.  A.  L.  DeLeeuw. 


EXTENSION  ARMS  FOR  PLANING  WIDE  WORK. 

The  article  in  January  issue  of  Machinery  entitled,  "How 
a  Large  Casting  was  Planed  on  a  Small  Planer"  recalls  to 
the  writer's  mind  his  experience  in  planing  a  somewhat  simi- 
lar casting  on  a  24  x  24-inch  Gray  planer  a  few  years  ago.   The 


Extension  Arm  for  the  Planer. 

overhanging  end  of  the  casting  was  guided  by  rollers  in  the 
same  manner  as  was  the  casting  referred  to  in  the  January 
issue,  but  the  length  of  the  surface  to  be  planed  in  the  direc- 
tion of  the  planer  travel  was  so  great  as  to  necessitate  the 
use  of  an  extension  arm  on  the  planer  cross-head.  The  accom- 
panying engraving  shows  the  design  of  the  arm.  This  de- 
sign is  not  original,  but  is  merely  one  of  those  old  ideas 
which  need  to  be  resurrected  occasionally,  in  order  that  the 
rising  generation  may  have  the  benefit  of  past  experience. 
These   arms,    or   extension   heads,   as   some   mechanics   would 


call  them,  may  be  constructed  with  so  little  expense  that 
there  is  small  excuse  for  the  bent  forglngs  that  are  some- 
times used  instead.  The  writer  found  use  for  two,  one  about 
10  inches  long,  and  the  other  20  inches  long.  The  pattern 
may  be  produced  very  quickly  as  follows:  Glue  together 
three  boards  in  the  form  of  an  Inverted  rectangular  trough, 
using  boards  about  %  to  %  inch  thick,  and  of  suitable  length 
to  answer  for  the  job  in  hand,  or  any  prospective  job  of 
reasonable  dimensions.  The  width  of  the  trough  should  be 
about  equal  to  the  width  of  the  rectangular  part  of  the  clap- 
per-box, and  Its  depth  may  be  about  the  same  as  the  depth 
(vertical  dimension)  of  the  latter.  The  trougn  should  be 
closed  at  the  two  ends  with  rectangular  pieces  about  %  to 
l'^  inch  thick,  and  of  such  width  and  length  as  will  give 
ample  room  for  the  bolts,  as  indicated  in  the  engraving.  If  the 
pattern  be  parted  in  the  plane  of  the  top  surface  of  the 
trough,  a  light  rib  a  will  hold  the  loose  pieces  6  and  c  together, 
and  at  the  same  time  add  strength  to  the  casting.  But  if 
the  upper  portion  be  given  plenty  of  taper,  the  cope  may  be 
lifted  without  making  the  pattern  in  two  parts. 

The  work  of  machining  the  casting  is  as  simple  as  that 
of  making  the  pattern.  The  two  ends  may  be  faced  In  the 
lathe,  on  centers,  and  they  should  be  marked  for  drilling  by 
the  holes  in  the  clapper-box.  The  bolts  which  are  ordinarily 
used  to  hold  the  clapper-box  to  the  vertical  ^lide  will  serve 
to  hold  it  to  the  outer  end  of  the  arm,  other  bolts  being  used 
to  secure  the  arm  to  the  slide.  W.  S.  Leonakd. 

Atlanta,  Ga. 


INFORMATION  FOR  CUTTING  SPIRAL    GEARS. 

The  engraving  shows  a  facsimile  of  a  blue-print  blank 
which  I  have  found  to  be  very  handy  in  giving  information  to 
milling  machine  hands  when  cutting  spiral  gears.  As  will  be 
seen,   all   necessary    information   concerning    both   gears   and 
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pinions  is  given,  together  with  the  required  change  gears  for 
the  machine.  In  this  way  all  confusion  is  avoided  and  the 
work  facilitated.  L.  H.  Georger.' 

Buffalo,  N.  Y. 


PATENT  RIGHTS  IN  TECHNICAL  DE- 
SCRIPTIONS. 
I  wish  to  say  a  few  words  regarding  a  practice  which  seems 
to  be  increasing  in  the  technical  press,  and  that  is  the  grow- 
ing custom  among  writers  of  illustrating  and  describing 
patented  tools  or  other' articles  without  mentioning  the  name 
of  the  patentee  or  maker,  or  without  referring  in  any  way  to 
the  fact  that  they  are  patented.  Not  only  is  this  practice 
an  injustice  to  the  Inventor  or  manufacturer  because  of  not 
giving  credit  for  what  he  has  done — corresponding  to  plagiar- 
ism in  literature — but  it  tends  to  break  down  the  little 
protection  now  alTorded  by  the  patent  laws.  It  carries  to  the 
mind  of  the  reader  the  impression  that  there  is  no  patent  on 
the  article  described.  This  is  not  fair  to  those  who  have 
spent  time  and  money  in  developing  an  article  and  placing  it 
on  the  market. 
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An  illustration  of. this  practice  is  found  In  the  July  issue 
of  Machinery  in  the  article  "Special  and  Adjustable  Taps" 
by  your  associate  editor,  Mr.  Erik  Oberg.  Fig.  9  shows  the 
Pratt  &  Whitney  method  of  securing  the  blades  in  its  expand- 
ing reamers,  and  Fig.  10  shows  the  way  the  inserted  blades 
are  held  In  its  large  milling  cutters.  Both  of  these  construc- 
tions, I  understand,  are  covered  by  unexpired  patents. 

Cleveland,  Ohio.  J.  G.  Matthews, 

Cleveland  Twist  Drill  Co. 

[It  is  not  practicable  for  the  editor  of  Machinery  to  investi- 
gate the  status  of  patent  rights  on  all  the  tools  and  devices 
illustrated  in  its  columns.  In  fact,  it  is  difficult  enough  for 
a  court  of  law  to  decide  these  perplexing  matters,  oftentimes. 
To  avoid  complications  we  generally  ignore  patent  rights, 
leaving  them  to  the  investigation  of  parties  interested  in  the 
manufacture  and  sale  of  the  device  shotvn.  Scrupulous 
and  prudent  manufacturers  would  not  engage  in  the  making 
of  any  tool  or  device  without  knowing  its  status  in  the  patent 
office,  while  the  unscrupulous  are  not  likely  to  take  much  heed 
of  the  warning  "Patented  "  if  they  think  an  infringe- 
ment can  be  successfully  made  and  sold  without  prosecution. 
In  the  case  referred  to  by  Mr.  Matthews,  the  tact  that  the 
reamer  construction  is  patented  was  mentioned  in  the  article 
"Adjustable  Reamers  and  Taps  with  Inserted  Blades,"  July, 
1907,  this  article  being  referred  to  in  the  July,  1908,  issue.  Our 
contributors  will  confer  a  favor  by  always  mentioning  the 
status  of  patent  rights  on  devices  described,  if  known  to 
them. — Editor.] 


LAPS  AND  LAPPING. 
I  sometimes  wonder  why  we  do  not  see  more  printed  matter 
on  laps  and  lapping,  especially  on  rotary  laps,  how  to  charge 
them,  and  their  construction.  Some  time  ago  I  spoke  to  a 
very  competent  tool-maker  who  was  a  fellow  workman  in  the 
tool-room,  in  regard  to  laps,  and  when  I  mentioned  a  rotary 
lap  he  wouldn't  believe  that  accurate  work  could  be  done  on 
such  a  contrivance  without  jabbing  the  corners  into  the  lap 
or  spoiling  the  edges  of  the  work;  and  he  also  stated  that 
he  had  not  seen  any,  and  had  been  employed  in  some  of  the 
best  shops  in  the  country.     Well,  he  had  a  knife-edge  square 
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Pig.  1.    The  Rotary  Lap. 


that  he  had  lapped  on  a  hand  lap,  and  I  had  a  knife-edge 
square  that  I  had  lapped  on  a  rotary  lap,  and  we  found  that 
one  was  as  accurate  as  the  other. 

In  a  small  shop  where  I  learned  how  to  use  laps,  we  had 
a  rotary  and  a  hand  lap.  The  rotary  was  24  inches  in  diam- 
eter, and  the  speed  about  300  revolutions  per  minute.  The 
hand  lap  was  about  IS  by  20  inches.  The  engraving.  Fig.  1, 
will  give  a  clear  idea  as  to  the  construction  of  the  rotary  lap. 
I  have  found  that  some  men  who  have  used  laps  have  an 
idea  that  they  should  be  made  with  grooves  and  checks, 
which  I  think  are  fallacies,  for  I  have  proved  to  my  own 
satisfaction  that  they  are  not  essential  for  keeping  the  surfaces 
from  iilling  with  "bird's-eyes."  Again,  I  have  noticed  that 
some  men  think  that  if  the  lap  has  a  true,  flat  surface,  any 
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one  can  produce  true  work,  but  such  is  not  the  case;  it 
requires  considerable  skill,  and  that  skill  can  be  acquired 
only  by  trying  it  yourself.  Many  machine  operations  can  be 
shown  to  another  person  and  the  principle  grasped  readily, 
but  not  so  with  lapping.  I  know  that  on  many  occasions  I 
had  the  boss  show  me  how  he  did  the  lapping,  and  yet,  when 
I  went  at  it,  I  could  see  that  there  was  something  that  I  had 
to  feel  and  experience  for  myself.  The  boss  used  to  say,  "You 
must  get  in  touch  with  your  work."  A  great  deal  of  skill  is 
required  in  lapping  thin  pieces,  small  straight-edges  or  long 
narrow  bars.  It  is  possible,  and  requires  no  skill  at  all,  to 
lap  a  thin  piece  of  steel,  convex  or  concave,  by  using  a  little 
rnore  pressure  in  one  place  than  another,  and  if  the  surface 
of  the  lap  is  not  kept  sharp  it  will  soon  heat  and  warp  the 
work  out  of  true.  I  have  used  soda  water,  but  find  that  kero- 
sene and  gasoline  used  to- 
gether give  the  best  re- 
sults; the  hand  lap  I  al- 
ways used  dry.  Keeping 
the  surface  of  the  rotary 
lap  straight  and  true  is 
very  important  and  re- 
quires good  judgment  in 
using  it.  The  outer  edge 
runs  so  much  faster  than 
the  inside  that  it  is  ob- 
vious that  if  it  is  used  too  much,  either  in  the  middle,  inside, 
or  outside,  hollow  places  will  be  worn  in  the  surface,  so  that  it 
is  a  good  plan  to  use  the  lap  all  over  and  try  the  surface  fre- 
quently with  a  straight-edge,  favoring  the  high  places  when 
using  it. 

The  rotary  lap  is  charged  by  sprinkling  carborundum  over 
the  surface  when  not  in  motion,  and  then  pressing  it  in  by 
rubbing  with  a  piece  of  round  iron,  held  in  both  hands.  An 
old  pepper  box  with  a  perforated  top  is  just  the  thing  to  use 
for  sprinlvling  the  carborundum.  The  lap  I  used  was  made 
of  an  ordinary  cast  iron  disk  A  (Fig.  1)  with  ribs  on  the 
bottom  and  anchor  grooves  on  the  top.  It  is  also  provided 
with  a  hub  and  a  shaft.  The  end  of  the  shaft  supports  the 
whole  weight  of  the  lap  and  runs  on  a  hardened  convex  disk. 
A  coating  of  lead  is  cast  over  the  surface  of  the  lap,  and  then 
hammered  to  make  it  compact.  A  galvanized  iron  pan  B  is 
provided,  the  edges  of  which  project  above  the  surface  of  the 
lap  to  prevent  the  liquid,  or  whatever  is  used,  from  flying 
off,  and  onto  everything  around.  Another  handy  device  on 
this  lap  is  a  bar  which  is  provided  with  ways  and  a  sliding 
head  C  which  can  be  pushed  from  the  outer  edge  to  the 
center  of  the  lap.  The  bar  is  fastened  to  lugs  which  project 
on  opposite  sides  of  the  frame,  and  can  readily  be  removed 
when  not  in  use.  The  bar  is  also  provided  with  adjusting 
screws  to  set  it  parallel  with  the  surface  of  the  lap  or  to  set 
the  sliding  head  square  with  the  surface.  The  sliding  head 
has  a  square  corner  and  an  angle  groove  which  can  be  used 
for  lapping  the  ends  of  round  or  square  pieces.  I  faced  the 
disk  by  belting  it  to  the  slowest  speed  of  the  drill  press.  A 
piece  of  self-hardening  steel,  for  a  tool,  was  clamped  on  the 
sliding  head,  and  a  threaded  14-inch  rod  fastened  so  that  it 
would  work  through  a  stationary  nut,  and  by  turning  the 
screw  slowly,  the  tool  was  fed  across  the   disk. 

The  engraving  Fig.  2  shows  how  I  usually  make  a  lap  for 
cylindrical  work  in  the  lathe.  A  piece  of  wrought  iron  pipe 
about  2  inches  long,  with  a  number  of  5/16-inch  holes  drilled 
through  will  answer  the  purpose.  Face  one  end  of  the  pipe 
so  that  it  will  stand  level  on  a  surface  plate;  wrap  a  piece  of 
heavy  paper  around  the  outside,  using  rubber  bands  to  hold 
it  on,  then  form  a  square  with  pasteboard  and  clamp  that  on 
any  side  of  the  pipe  so  that  several  of  the  holes  open  into  it; 
secure  a  mandrel  the  same  size  as  the  piece  to  be  lapped, 
twist  a  piece  of  string  in  a  spiral  around  the  mandrel,  insert 
it  in  the  center  of  the  pipe,  and  we  are  ready  to  pour  the 
molten  lead  in.  When  cool,  drive  out  the  mandrel  and 
proceed  to  drill  and  tap  a  hole  for  a  thumb-screw  in  the  center 
of  the  lug;  then  slit  one  side  through  the  center  of  the  lug 
with  a  hack  saw,  and  file  off  all  sharp  edges  and  burrs  so  that 
it  will  not  injure  the  hands.  In  lapping,  the  faster  the  lap  is 
drawn    back    and    forth    over    the    work    the    more    nearly 
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straight  It  will  bo,  anil  as  tlio  lap  wears  ami  works  easy.  I  lie 
thumb-screw  Is  given  a  slight  turn  to  keep  It  tn  contact  with 
the  work.  I  always  had  considerable  trouble  with  "bird's- 
eyes"  forming  on  spindles  when  lapping  them,  and  found  that 
by  draw-tllInK  the  eyes  a  little  thoy  would  disappear,  and 
the  trcQuent  scraping  of  the  bright  spots  In  the  lap  will  help 
Unmonsoly.  In  using  flour  of  emery,  I  found  that  by  luitting 
a  snuill  quantity  In  a  bottle  half  filled  with  machine  oil,  I 
could  get  the  coarsest  emery  by  dipping  a  swab  down  to  the 
bottom,  or  finer,  by  shaking  the  bottle  a  little  and  using  the 
oil  only  for  finishing,  as  the  coarser  particles  sink  to  the 
bottom  while  the  finest  particles  are  held  in  suspension  In 
the  oil.     Taper  lapping  is  very  difficult  and  requires  a  great 


r 
1 

'4'" 

3 

T-r-r  1  I  1  1  1  1  '  1  '  1  '   '•  '   1  1  1  1 

i               r. 

1 

Machfnery.^.T. 


Fig.  3.    Tool  uaed  when  Lapping  for  Sizing  Duplicate  Parts. 

deal  of  care.  The  cast  iron  lap  must  be  constantly  trimmed, 
kept  straight,  and  the  taper  the  same  as  the  desired  taper 
in  the  piece  being  lapped;  it  must  also  be  kept  well  lubri- 
cated and  not  be  crowded  any.  A  very  handy  tool,  which  is 
shown  in  Pig.  3,  is  almost  indispensable  in  doing  work  with 
the  rotary  and  hand  laps;  it  is  a  home-made  caliper  square. 
The  taper  between  the  hardened  jaws  is  0.001  inch  In  the 
whole  length,  and  a  6-inch  flexible  scale  is  inserted  in  the 
beam.  One  jaw  is  graduated,  which  enables  one  to  see  how 
far  the  piece  will  slide  up  in  the  jaws.  This  caliper  is  not 
used  so  much  for  accurate  measurements  as  for  accurate 
sizing  for   parallelism   or  duplicating  sizes. 

Minneapolis,  Minn.  A.  J.  DeLille. 


PATENTS  AND  INVENTORS. 

In  an  article  in  the  June  issue,  Mr.  E.  C.  Smith  makes  some 
statements  to  which  the  writer  permits  himself  to  take  excep- 
tion. Mr.  Smith  seems  to  thinlv  that  the  inventor  has  no 
proprietary  right  to  his  own  invention,  except  in  as  far  as  the 
government  grants  it  to  him.  Hov/eyer,  that  the  right  of 
ownership  of  an  Invention  exists  independently  of  the  govern- 
ment, cannot  be  questioned;  the  inventor  owns  his  own  in- 
vention because  it  is  his;  he  may  or  may  not  be  able  to 
enforce  his  claims.  About  1843,  Henry  Bessemer  invented  a 
mechanical  process  for  making  bronze  powder.  His  finished 
powder  cost  him  less  than  $1.50  per  pound,  and  he  sold  it  for 
$20  per  pound,  making  over  1,300  per  cent  profit.  He  kept  the 
process  a  secret  for  thirty-two  years,  and  collected  profits  at 
the  above  rate  for  that  time.  Did  he  own  the  invention,  or  did 
he  not?    If  he  did  not,  who  did? 

Most  inventions  are  not  of  such  a  nature  that  they  can  be 
kept  secret,  but  the  question  of  ownership  does  not  change. 
Had  the  Bessemer  process  been  patented,  and  thrown  open  to 
the  public  at  the  end  of  14  years  (length  of  English  term), 
the  users  of  bronze  powders  would  have  been  saved  expenses 
amounting  to  many  hundred  thousand  dollars.  From  this 
instance,  the  enormous  value  to  the  country  of  inventions, 
the  patents  of  which  are  expired,  may  be  estimated.  Other 
Inventions  just  as  important  are  thrown  open  to  the  public 
every  year. 

In  my  previous  article  published  in  the  March  issue  of 
Machinery,  I  stated  that  some  of  the  examiners  were  in- 
comjietent.  Mr.  Smith  says:  "To  me  the  showing  is  not  one 
of  incompetency,  but  of  exceptional  merit  under  adverse  con- 
ditions," but  then  In  the  next  sentence  he  says:  "The  com- 
missioner states  that  the  work  of  some  of  his  force  is  frivo- 
lous, and  otherwise  lacking  in  essential  qualities."  I  certainly 
bollove  that  the  patent  office  staff  is  working  under  exceed- 
ingly adverse  conditions,  and  that  there  is  fine  work  being 
done   by  many   good  men  on   It,  but  these   good   men   are   so 


handicapped  by  the  congested  state  of  the  work  and  sur- 
rounded by  so  many  men  who  are  not  as  competent,  that  the 
quality  of  the  work  In  general  Is  far  below  what  it  should  be. 
The  adverse  conditions  referred  to  ought  to  have  been  changed 
long  ago. 

Large  companies,  as  a  rule,  do  not  find  much  complaint 
about  the  conduct  In  the  patent  office,  for  tlie  reason  that  the 
present  practice  suits  the  corporations  quite  well.  They  do 
not  object  to  long  postponed  divisions  of  apiilicatlons,  or  con- 
tinual dropping  of  old  and  bringing  forward  of  new  refer- 
ences, because  the  longer  the  delay  the  longer  is  the  effective 
life  of  the  patent,  but  these  things  make  a  great  difference  to 
the  ordinary  applicant.  They  mean  a  difference  of  loss  or 
gain  of  time  of  several  months. 

Reasons  have  been  put  forth  why  delay  in  a  patent  applica- 
tion would  be  advantageous  to  the  inventor,  due  deliberation 
being  preferable  to  undue  haste,  but  when,  as  now,  each  ap- 
plication receives  "due  deliberation"  resting  in  a  pigeonhole 
in  the  patent  office  for  several  months,  it  is  difficult  to  see 
what  value  it  adds  to  the  examiner's  action  in  the  case  when 
he  eventually  reaches  the  application  and  Is  so  pushed  for  time 
that  he  cannot  go  thoroughly  into  the  matter,  because  he- 
must  hurry  on  to  the  next  case.  It  is  a  mistake  to  suppose  that 
a  long  delayed  application  gives  the  inventor  a  chance  to  fur- 
ther develop  his  invention,  and  fortify  his  case  if  his  original 
claims  are  inadequate.  The  patent  office  rules  prohibit  the 
adding  of  material  to  a  pending  application. 

The  whole"  underlying  cause  of  complaint  against  the  patent 
office  may  be  expressed  in  a  few  words — ilack  of  money. 
Without  sufficient  help,  congestion  of  work  and  delay  in  ac- 
tion is  inevitable.  Were  it  not  for  the  delays,  patentees  would 
not  find  the  mistakes  of  wlilch  complaints  are  now  made,  sO' 
unbearable.  If  the  office  were  in  Such  condition  that  applica- 
tions would  not  be  delayed  more  than  two  or  three  weeks  at 
each  action,  it  would  not  be  necessary  to  find  fault,  but  under 
the  present  system  when  actions  occur  at  intervals  of  from 
six  months  to  a  year,  there  is  entirely  too  much  time  wasted. 

Toronto,  Canada.  H.  Addison  Johnston. 


A  PEW  HANDY  KINKS. 

A  number  of  pieces,  as  shown  at  A,  in  Fig.  1,  were  to  be 
finished  true  all  over,  and,  as  the  hole  did  not  go  clear 
through,  an  ordinary  arbor  could  not  be  used,  so  the  follow- 
ing scheme  was  devised:  A  piece  of  machine  steel  was 
turned  to  fit  in  the  lathe  spindle  and  the  end  made  a  press- 
fit  in  the  hole  in  the  work.     After  being  pressed  on   by  the 
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Fig.  2 
FigB.  1  to  4.    Mlscellaneoua  Appliances  for  the  Lathe. 

tali-stock  and  turned  up,  the  piece  was  taken  off  as  follows: 
The  tool  was  reversed  in  the  tool-post,  and  a  piece  of  lead 
placed  between  the  back  of  the  work  and  the  tool,  as  at  B, 
and  the  lathe  started  up.  The  heat  generated  by  the  friction 
of  the  lead  against  the  iron  caused  the  latter  to  expand  and 
drop  off  In  a  very  short  time  without  marring  the  work  In 
the  least. 

The  method  described  In  the  January  issue  of  Maciiineby 
for  holding  a  reamer,  calls  to  mind  a  handy  device  for  a 
tap-holder.  A  piece  of  machine  steel  is  fitted  to  the  tail  spindle 
and  has  a  slot  cut  through  end  C,  Fig.  2,  the  width  of  the 
tap's  square.  The  piece  D  of  cast  Iron  Is  bored  at  one  end 
a  press  fit  for  the  end  C,  and  the  other  end  Is  a  loose  fit  for 
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the  tap's  shank.  This  device  prevents  the  tap  from  turning, 
and  keeps  it  in  line  with  the  hole,  even  if  the  tail-stock  is  not 
kept  up  tight  against  it. 

In  setting  a  taper  attachment  it  is  very  hard  to  get  it  ex- 
actly right  and  to  get  the  work  perfect.  It  is  a  good  idea  to 
move  the  tail-stock  over  a  very  small  amount,  and  the  screws 
make  a  very  fine  adjustment.  If  a  thin  collar  is  shrunk  on 
the  front  tail-stock  screw  and  then  graduated,  it  makes  a 
handy  micrometer  for  setting  the  tail-stock  accurately. 

Some  time  ago  we  had  several  awkward  and  heavy  jigs  to 
fit  to  the  lathe  spindle  and  in  order  to  make  them  a  good  fit 
without  relying  on  calipers,  we  laid  a  face-plate  on  a  block  and 
filled  the  hole  with  babbitt,  having  the  flat  bar  of  iron  E, 
Fig.  3,  in  the  center  to  turn  it  out  by.  In  this  way  a  very 
satisfactory  templet  was  made 

A  stop  for  the  lathe  cross-slide  can  be  quickly  made  of  a 
bolt,  and  nut  with  the  thread  drilled  out,  by  sawing  a  piece 
out  of  the  face  of  each  as  shown  at  F,  Fig.  4.  Vim. 


A  SPECIAL  DRILL  CHUCK. 
The  chuck  shown  in  the  engraving  is  not  difficult  to  make 
and  is  useful  where  there  is  a  great  deal  of  drilling  to  do 
with  drills  of  one  size.  It  consists  of  a  taper  shank  A  having 
a  fine  thread  on  the  outside  of  the  large  end,  and  a  taper  hole 
bored  in  the  end  as  shown.  The  jaws  C  consist  of  a  piece  of 
steel,  one  end  of  which  is  tapered  to  fit  the  hole  in  A,  and 
the  other  end  to  fit  the  taper  in  knurled  clamping  nut  B.    A 
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hole  is  drilled  in  the  jaws  C  the  size  of  the  drill  the  chuck 
is  made  for,  and  from  each  end  three  grooves  are  milled  com- 
pletely splitting  the  ends  of  piece  G  into  three  parts,  but  the 
cuts  run  back  on  an  angle  so  that  metal  is  left  to  hold  the 
parts  together.  The  clamping  is  done  by  the  knurled  nut 
B.  By  making  extra  jaws  C,  the  chuck  can  be  made  to  take 
drills  of  different  sizes.  W.  Alton. 


ADJUSTABLE  HOLLOW  MILL. 
The  accompanying  engraving  shows  an  adjustable  hollow 
mill  which  has  proved  very  efficient.  This  tool  consists  of  a 
machine  steel  body  A,  in  which  four  dove-tail  slots  are  cut. 
Into  which  the  four  cutters  B  are  inserted.  These  cutters 
are  clamped  in  place  by  the  taper-headed  bolts  C,  which  have 
one  side  flattened,  as  shown  in  the  engraving,  to  permit  a  rigid 
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Adjustable  HoUow  Mill. 

hold  on  the  inserted  cutter.  This  tool  has  stood  the  test  of 
hard  usage  very  well.  It  has  proved  to  be  practically  as  rigid 
as  a  solid  hollow  mill,  and  at  the  same  time,  it  can  be  quickly 
adjusted  for  different  sizes.  W.  Altou. 

[It  will  be  noticed  that  the  principle  of  the  design  of  this 
tool  is  practically  the  same  as  the  one  employed  in  the  adjust- 
able hollow  mills  made  by  the  Brown  &  Sharpe  Mfg.  Co.  In 
these  latter  tools,  however,  there  is  no  dove-tail  slot,  but  the 
blade  is  simply  bound  tightly  against  the  back  of  a  square 
slot  by  means  of  the  taper  side  of  the  binding  bolt,  which 
engages  an  angular  groove  in  the  inserted  blade.  The  hollow 
mill  shown  by  our  correspondent  is  somewhat  more  expensive 
to  make,  but  undoubtedly  It  permits  a  firmer  grip  on  the 
blade,  and  holds  it  in  position  very  rigidly. — Editor.] 


SHERARDIZING  OR  DRY  GALVANIZING. 

In  the  November,  1904,  December,  1905,  and  February,  190S, 
issues  of  Machixert  articles  were  published  descriptive  of  the 
dry  galvanizing  process,  discovered  and  developed  by  Mr. 
Sherard  Cowper-Coles,  London,  England.  The  United  States 
rights  for  this  process  have  been  acquired  by  the  United  States 
Sherardizing  Co.,  New  Castle,  Pa.,  and  the  Globe  Machine  & 
Stamping  Co.,  Cleveland,  O.,  has  acquired  the  shop  rights. 
It  is  to  the  latter  concern  that  we  are  indebted  for  the  following 
description  of  the  process,  prepared  by  Mr.  J.  Everett  Thomp- 
son, formerly  of  the  American  Steel  &  Wire  Co.,  and  the  Jones 
&  Laughlin  Steel  Co.  Mr.  Thompson  is  mak'ng  a  special  study 
of  the  new  process. 

The  "sherardizing"  process  of  dry  galvanizing  is  applicable 
not  only  in  all  cases  where  hot  or  cold  galvanizing  can  be  used, 
but  in  numberless  other  cases  where  they  cannot.  Briefly,  the 
process  consists  in  packing  the  articles  to  be  covered  with  the 
zinc  coating  into  a  closed  drum,  box  or  other  suitable  receptacle 
in  contact  with  the  ordinary  zinc  dust  of  commerce.  The  recep- 
tacle is  then  put  into  an  oven  and  gradually  heated  to  the 
required  temperature  of  about  700  degrees  F.  for  a  period  of 
four  or  five  hours.  The  drum  is  then  withdrawn  and  allowed 
to  cool  down  to  a  temperature  convenient  for  handling,  when 
its  contents  are  dumped  upon  a  screen,  which  allows  the  zinc 
dust  to  fall  freely  into  the  chamber  below,  from  which  it  can  be 
drawn  for  use  again. 

The  articles  are  found  to  be  evenly  coated  with  pure  zinc, 
this  constituting  the  entire  process.  The  operation  is  so  simple 
that  the  most  ordinary  class  of  unskilled  labor  can  be  employed 
without  fear  of  securing  poor  results.  Even  the  matter  of 
gradually  heating  up  and  cooling  off  is  automatically  controlled 
by  the  fact  that  zinc  dust  is  a  poor  conductor  of  heat.  There 
can  be  no  sudden  increase  of  temperature,  as  is  the  case  when 
an  article  is  suddenly  plunged  into  a  molten  bath  of  zinc,  or 
the  subsequent  rapid  cooling.  Articles  do  not  warp  out  of 
shape  and  even  springs  are  found  to  retain  their  temper. 

The  great  superiority  of  the  sherardizing  process  consists  in 
the  fact  that  in  addition  to  a  surface  coating  of  zinc,  an  in- 
finitesimal quantity  of  zinc  is  alloyed  into  the  iron  or  steel 
itself  and  forms  a  rust-proofing  that  resists  corrosion.  This 
is  a  very  important  advantage  over  the  hot  galvanizing  process. 
With  the  latter,  in  case  of  a  pin-hole,  scratch  or  other  abrasion 
of  the  coating,  a  rusting  action  is  set  up  upon  exposure  to  the 
elements  which  in  time  causes  the  galvanized  coating  to  peel 
oft.  In  the  case  of  the  sherardizing  process,  a  pin-hole  would 
probably  penetrate  only  to  the  alloy  coating,  and  no  rusting 
action  would  take  place,  but  even  if  the  abrasion  penetrated 
through  the  alloy  there  could  be  no  possibility  of  rusting 
between  the  zinc  coating  and  the  steel. 

In  many  cases,  the  articles  need  no  special  cleaning  before 
being  sherardized,  but  when  they  do,  they  are  cleaned  as  is 
done  in  ordinary  galvanizing.  Articles  coated  with  grease 
or  oil  take  as  good,  if  not  better,  coating  of  zinc  than  those 
which  are  free  from  it. 

The  extreme  evenness  of  the  zinc  coating,  no  matter  how 
thickly  it  may  be  applied,  preserves  sharpness  of  outline. 
Screw  threads,  stamped  letters,  graduated  lines  on  steel  scales 
are  preserved  sharp  in  outline,  and  if  a  slight  clearance  has 
been  given  a  sherardized  nut,  it  will  run  onto  a  sherardized 
screw  as  easily  and  smoothly  as  if  there  were  no  coating;  thus 
no  recutting  is  required.  The  coating  is  so  smooth  and  even  on 
parts  of  fine  machinery  that  they  can  be  assembled  after  being 
subjected  to  the  process  without  requiring  filing  or  fitting. 

Numerous  other  advantages  could  be  mentioned.  Articles 
coated  by  the  process  when  buffed  may  be  substituted  for  brass 
or  nickel  plated  goods;  they  will  retain  their  color  and  bright- 
ness and  can  be  cleaned  more  readily  than  nickel.  Since  the 
coating  is  in  the  surface  and  not  on  it,  it  does  not  peel  off  as 
the  plating  is  prone  to  do.  It  is  claimed  that  sherardized 
plumbers'  fittings  are  unequaled  for  finish  and  durability. 
Sherardized  marine  fittings  rank  next  to  solid  copper  and  brass 
in  ability  to  withstand  corrosion.  A  sherardized  steel  propeller 
shaft  is  stronger  and  will  withstand  corrosion  as  well  as  one 
made  of  costly  phosphor  bronze.  Chains  treated  have  remained 
in  sea  water  continually  for  nine  months  without  showing  any 
evidence  of  corrosion. 
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A   DEPARTMENT    INTENDED   TO   CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL,  QUESTIONS  OF 
GENERAL  INTEREST. 

01v«  all  detutla  ftud  uiLme  i\nd  nddrt^an     The  lutttM"  aro  for  our  own  convenience 
tmd  will  not  bo  pubUahed. 

HOW  ARE  HACK-SAW  BLADES  HARDENED? 

H.  G. — How  are  hack-saw  blades  hardenod  in  large  quanti- 
ties?    Working  them  one  by  one  as  I  do  now  takes  too  long. 

A. — We  are  unable  to  give  you  the  desired  information. 
The  manufacture  of  hack-saw  blades  has  been  kept  pretty 
well  under  cover,  but  inasmuch  as  there  Is  a  number  of  manu- 
facturers now  engaged  in  making  hack-saw  blades,  it  cannot 
be  I'egarded  strictly  as  a  trade  secret.  We  would  be  pleased 
to  receive  a  good  contribution  on  the  subject  from  one  of  our 
readers. 

BEARINGS  FOR  PLANER  PLATENS. 

H.  U. — What  are  the  advantages  or  disadvantages  in  large 
planers  of  S-foot  size  and  larger,  having  the  platen  made  with 
two  vees,  as  compared  with  platens  having  one  vee  and  one 
flat  way?  Which,  in  general,  is  considered  the  preferable  con- 
struction? 

A. — Small  planers  are  built  with  two  vees,  not  for  the  reason 
that  two  vees  are  necessarily  required  for  guiding  the  platen, 
but  largely,  we  believe,  because  the  weight  of  a  small  platen 
might  not  be  sufficient  to  hold  it  down  into  the  vee  way  when 
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planing  on  the  extreme  edge  of  a  piece  located  over  the  flat 
way.  The  side  and  vertical  pressures  of  the  tool  might  be 
sufficient  to  lift  the  opposite  side  of  the  platen  slightly  and 
push  it  over,  thus  causing  defective  work,  whereas  if  a  vee 
is  under  the  side  of  the  platen  where  the  tool  is  working, 
the  side  pressure  effect  would  be  overcome  by  the  vertical 
pressure,  tending  to  hold  the  platen  in  place.  On  large  planers 
this  danger  disappears  because  of  the  great  weight  of  the 
platen  relative  to  the  pressure  of  cut  and  weight  of  work. 
The  fact  that  a  platen  with  one  vee  way  and  one  flat  way 
is  easier  fitted,  and  that  the  combination  wears  better,  natur- 
ally causes  it  to  be  regarded  by  many  competent  designers  as 
the  preferable  construction  for  large  planers  where  it  can  be 
safely  used.  We  would  like  the  opinions  of  our  readers  on  the 
subject. 

A  PROBLEM  IN  TRIGONOMETRY. 

S.  S.  Y. — In  the  accompanying  sketch  (see  Fig.  1)  is  shown 
the  cross  section  of  a  trolley  wire,  the  dimensions  and  angles 
being  given  as  shown.  I  would  like  to  know  how  to  find  the 
dimensions  indicated  by  x  and  y. 

A. — Referring  to  Fig.  2,  we  will  first  solve  a  problem  of  this 
kind  having  a   general   application,  and  will   then  apply   the 
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Pig.  1.  Fig.  2. 

formulas  we  find  to  the  specific  case  In  question.  It  will  be 
found  upon  examination,  that  it  is  not  possible  to  give  a 
simple  general  formula,  but  that  it  is  much  easier  to  solve 
this  problem  by  taking  a  step  at  a  time,  and  finding  various 
dinmnsions  and  angles,  as  we  go  along.  Referring  to  Fig.  2, 
It  is  apparent  that  to  find  the  distances  OP  and  KO,  which 


are  the  required  distances  x  and  y  in  Fig.  1,  we  must  find  the 
angles  ODH  and  KDM.  When  these  angles  are  found,  the  dis- 
tances QP  and  KO  are  simply  the  chords  corresponding  to  the 
angles  ODP  and  KDO,  of  wliich  the  angles  QDIl  and  KDM  are 
one-half,  respectively.  Any  handbook  will  give  us  the  formula 
for  finding  the  chord  when  the  center  angle  is  given,  bo  that 
our  problem  resolves  itself  into  finding  this  angle. 
Let  or=the  given  length  EN, 

b  =  the  given  distance  CD,  and 

r  =  the  radius  of  the  wire  =  one-half  tlie  given  diame- 
ter. 
We  have  then 


tan  CED  ■ 


1/2  a 
From  this  we  can  find  the  angle  CED,  which  we  will  now  con- 
sider as  known.     Angle   EDF=CED,  and  is  therefore  also 
known.     Further, 


ED 


=  J(t)'-' 


CED 


and  angle 

GED  =  (180'  -  a) 
a,   being  one  of  our  given  angles. 

We  have  now  the  triangle  GED,  in  which  we  know  two 
sides  ED  and  GD  and  the  angle  OED.  The  side  GD  =  r.  We 
then  have 


ED  sin  GED 


sin  EGD : 


and  when  we  have  found  the  value  of  angle  EGD  from  this 
formula,  we  can  find  angle  ODE  from 

GI»B  =  180°—  (GED  +  EGD). 
Furthermore,    ODE  +  EOF  =  GDF,    and    GDH  =  90°  —  GDF. 
Knowing  the  angle  GDH,  we  have 
a;  =  2r  sin  GDH. 
Applying  the  same  reasoning  on  the  other  side  of  line  ED, 
in  order  to  find  the  angle  KDM,  we  have: 
KED  =  180''—  (P  + CED) 
ED  sin  KED 

sin  EKD  = 

r 

EDK—  180°  —  (EKD  +  KED) 

FDK  —  EDK  —  EDF 

KDM  =  90''—FDK 

y  =  2r  sin  KDM. 
However,  it  may  happen  that  the  point  E  does  not  fall  on 
the  right-hand  side  of  the  line  DF,  as  shown,  but  may  fall  as 
K,.  In  principle,  this  makes  no  difference.  Only,  in  calculat- 
ing the  length  of  the  line  KO,  we  use  the  angle  K,DH  instead 
of  the  angle  KDM.  Our  numerical  calculations  will  always 
indicate  on  which  side  of  the  line  FD  the  point  K  falls,  by 
making  angle  FDK  negative,  if  K  falls  as  Ku  so  that  there  is 
no  possibility  of  mistake. 

If  we  apply  the  formulas,  as   given   above,  directly  to  the 
case  in  Fig.  1,  our  calculations  will  be  as  follows: 

0.03125 
tan  CED  = =  0.3125;   CED  =  11''21' =  EDF. 

0.1 


ED  =  V  O.P  +  0.03125=  =  0.1048. 
OED=  (180°— 51°)  -f  17°21'  =  146°21'. 
0.1048  sin  146°21' 

sin  EGD  = =  0.29629. 

0.196 
EGD  =  17°  W. 
ODE  =  180°  —  (146°21'  -f  17°14')  =  16°25'. 


90° 


33°46'  =56°14'  =  OHD. 


16°25'-f  17°21'  =  33°46'  =  Gi)F; 
X  =  0.392  sin  56°14'  =  0.3259. 
To  find  y,  we  have 

KED  =  180°  —  (27  -I-  17°21')  =  135'-"39'. 
0.1048  sin  135°39' 

sin   EKD  = =  0.37378. 

0.19G 
EKD^Zl'hl'. 

BDB:  =  180°—  (135°39'-f  21°57')  =22°24'. 
22°24'  — 17°21'  =  5°3'  =  FDK;    90°  —  5°3'  =  84°57'  =  KDM. 
y  =  0.392  sin  84°57'  =  0.3905. 
The  problem,  wliilo   requiring  some  time   tor  working  out, 
Is  very  simple.  Involving  as  it  does  only  the  first  principles 
of  trigoiioiiietry. 
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MODERN  GERMAN  MILLING  MACHINES. 

OSKAR  KTI.IN.* 

The  accompanying  half-tone  engravings,  Figs.  1  and  2,  show 
two  milling  machines  built  by  the  Wanderer  Fahrradwerka, 
Schoenau  bei  Chemnitz,  Germany.  The  machines  shown  rep- 
resent the  highest  development  of  this  firm's  milling  machines, 
being  the  last  ones  of  the  company's  line  of  machine  tools 
that  have  been  placed  on  the  market.  The  'Wanderer  Fahr- 
radwerke  originally  engaged  only  in  the  bicycle  business,  but, 
when  the  demand  for  accurately  made  machine  tools  increased 
In  Germany  during  the  last  decade,  the  company  added  a  de- 
partment for  machine  tool  manufacture. 

Fig.  1  shows  what  is  designated  as  the  Wanderer  No.  3 
vertical  milling  machine.  An  inspection  of  the  engraving  will 
easily  convince  the  careful  observer  that  proper  attention  has 
been  paid  to  the  matter  of  giving  the  machine  the  rigidity 
and  stiffness  required  for  accurate  work  of  the  hea'vy  charac- 
ter for  which  the  machine  is  intended.  It  is  also  in  evidence 
that  nothing  has  been  left   undone   in  the  way  of  providing 


easily  adjustable  in  suitable  slots.  Twelve  different  feeds 
are  obtainable,  the  feed  changing  device  consisting  of  a  gear 
box  placed  on  the  column  of  the  mac'nine  as  shown.  The 
mechanism  is  operated  by  small  hand-wheels,  the  machine 
being  provided  with  proper  scales,  giving  the  table  feed  per 
revolution  of  spindle,  for  different  settings  of  the  hand-wheels. 
The  amount  of  variation  obtainable  of  the  feed  per  revolution 
of  spindle  varies  between  the  limits  0.036  and  7.2  millimeters 
(0.0014  to  0.29  inch).  In  order  to  prevent  accidental  motion 
of  the  table  during  working,  all  the  hubs  of  the  controlling 
hand-wheels  are  provided  with  clutch  devices  which  enable 
them  to  be  disengaged  as  soon  as  the  different  adjustments 
have  been  made.  Suitable  covers  have  been  provided  over  all 
gearing,  and  proper  care  has  been  taken  to  prevent  the  chips 
from  coming  into  the  oiling  devices  and  other  vital  parts  of 
the  machine.  The  speed  change  mechanism  is  placed  In  an 
oil  and  dust-proof  cover. 

The  total  horizontal  working  surface  of  the  machine  Is 
44  X  12  inches,  the  longitudinal  feed  of  the  table  Is  44  Inches, 
and   the   cross-feed   12%   inches.     The  vertical   motion  of  th& 


Fig.  1.    Wanderer  Fahrradiverke  No.  3  Vertical  Milling  Machine. 

for  easy  means  of  adjustment  and  handiness  of  operation,  the 
machine  possessing  practically  the  same  features  as  the  last 
model  of  the  Brown  &  Sharpe  Company's  vertical  milling 
machine. 

The  machine  is  driven  from  a  constant-speed  counter-shaft 
through  a  single  pulley  drive,  from  which  all  motions  of  the 
machine  are  obtained.  By  means  of  a  gear  box,  16  different 
speeds  are  obtainable  for  the  spindle  of  the  machine,  varying 
from  17  to  352  revolutions  per  minute.  The  vertical  adjust- 
ment of  the  spindle  Is  operated  by  a  hand-wheel  provided 
with  a  dial  graduated  to  indicate  motions  of  the  spindle  of 
1/20  millimeter  (0.002  Inch).  The  table  of  the  milling  ma- 
chine is  provided  with  automatic  feed  in  three  directions — 
vertical,  longitudinal,  and  cross-feed.  The  longitudinal  feed 
motion  is  driven  by  a  spiral  gear,  engaging  with  a  rack  on 
the  under  side  of  the  table.  The  meoiianisms  for  engaging 
and  disengaging  all  the  automatic  feeds  are  located  on  the 
side  of  the  knee,  and  may  be  conveniently  reached  by  the 
operator,  the  engaging  and  disengaging  being  accomplished  by 
the  turning  of  the  respective  cranks  provided.  All  the  different 
table   feeds  can  be   stopped   automatically  by   dogs   provided, 

■*  Foreign  Traveling  Representative  of  Machineet. 


Fig.  2.    Universal  Milling  Macliine  built  by  the  Wanderer  Fahrradwerbe. 

spindle  is  4  inches,  and  the  total  weight  of  the  machine  is 
4.200  pounds. 

In  the  half-tone.  Fig.  2,  the  universal  milling  machine  built 
by  the  Wanderer  Fahrradwerke  is  illustrated.  This  machine 
is  known  as  the  Wanderer  Xo.  2  universal  milling  machine. 
It  is  apparent  from  an  inspection  of  the  illustration  that,  in 
tSTs  machine  also,  proper  attention  has  been  paid  to  the  ques- 
tion of  the  stiffness  and  rigidity  required  in  order  to  turn 
out  accurate  work  under  severe  working  conditions.  This 
machine  is  driven  by  a  three-step  cone  pulley,  provided  with 
back  gears,  the  three  steps  of  the  pulley  being  6,  8,  and  10 
inches  in  diameter,  respectively. 

The  automatic  feed  for  the  work  table  provides  for  16 
changes,  varying  from  0.1  to  5  millimeters  (0.004  to  0.20  inch) 
per  revolution  of  spindle.  The  gear  box  for  the  feed  changes 
is  located  inside  of  the  column,  and  is  operated  by  levers, 
plainly  shown  in  the  illustration,  the  motion  for  the  gear  box 
mechanism   being  obtained   through   a  belt-driven   pulley. 

The  total  table  surface  Is  34  X  8  inches;  the  longitudinal 
motion  of  the  table,  20%  inches;  the  cross-feed,  10  inches; 
and  the  vertical  adjustment  17%  inches.  The  weight  of  this 
machine  is  2,200  pounds. 


NEW   MACHINERY  AND  TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR  THE   MACHINE   SHOP. 


KEARNEY  &  TRECKER  UNIVERSAL  MILLING 
MACHINE. 

The  ilci'om|i;ni.\  ins  illusi  latioiis  sliow  ;i  new  improved  luill- 
iii;;  niaehine,  bi-ouglit  out  by  the  Kearney  &  Treeker  Co.,  Mil- 
waiiUee,  Wis.,  and  luiown  as  No.  3B  Milwaukee  universal  mill- 
ing machine.  Several  Interesting  features  have  been  Intro- 
duced In  this  design,  which  are  not  generally  found  In  ma- 
cliines  ot  this  type,  and  while  following  the  general  style  of 
previous  construction,  the  design  is  original  and  highly  inter- 
esting in  many  respects. 

Figs.  1  and  2  show  two  general  views  of  the  machine,  one 
tal<en  from  the  front  and  one  from  the  side.  Fig.  3  shows 
a  rear  view  of  the  machine,  and  gives  a  clear  idea  of  the 
manner  in  which  the  feed  box  and  pulley  bracket  are  attached, 
as  well  as  of  the  arrangement  of  the  levers  for  the  speed  and 
feed  changing  device.  As  seen  from  these  illustrations,  the 
tool  is  a  constant  drive  geared  machine,  of  the  advantages  of 
which  the  firm  manufac- 
turing these  machines  is 
fully  convinced.  Tests 
undertaken  have  caused 
the  firm  to  abandon  the 
cone  pulley  driven  mill- 
ing machines  entirely. 

spindle  Drive  and  Speed 
Changing  Device. 

The  driving  pulley  is 
mounted  on  a  shaft  carry- 
ing on  its  inner  end  a 
pinion  which  engages 
with  a  larger  gear, 
whereby  a  speed  reduc- 
tion of  about  3%  to  1  is 
accomplished,  the  pulley 
itself  running  at  350 
R.  P.  M.  This  larger 
gear  runs  idle  on  its 
shaft  and  is  free  to  move 
endwise  thereon.  On  one 
side  of  the  gear  is  placed 
a  hardened  steel  clutch, 
and  on  the  same  shaft  is 
also  another  gear  of  the 
same  size,  also  carrying 
a  clutch.  This  last  gear, 
in  turn,  meshes  with  a 
gear  directly  above  it  on 
one  of  the  shafts  in  the 
gear  box,  which,  in  turn,  drives  the  feed  and  also  meshes 
with  pinion  V,  shown  in  the  line  engraving,  Fig.  4. 

The  first  large  gear  mentioned,  the  one  which  engages  with 
the  pinion  on  the  pulley  shaft,  is  moved  by  the  starting  lever 
seen  extending  upward  directly  at  the  right  of  the  head  in 
Fig.  3,  until  the  clutches  referred  to  become  engaged,  thus 
starting  and  stopping  the  machine  without  the  use  of  friction 
clutches.  This  is  permissible  by  reason  of  the  fact  that  the 
clutch  referred  to  always  revolves  at  a  constant  speed,  and 
this  speed  is  low  enough  not  to  produce  any  noticeable  shook, 
regardless  of  the  speed  at  which  the  milling  machine  spindle 
itself  may  be  running.  The  pinion  V.  in  Fig.  4,  drives  the 
shaft  B,  to  which  is  keyed  pinion  W,  which,  in  turn,  drives  the 
idle  gear  D.  This  idler  is  carried  liy  the  swinging  bracket  X, 
w'hieh  has  gear  teeth  cut  on  its  outside  at  A.  These  gear 
teeth  mesh  with  a  long-faced  pinion  controlled  by  the  upper 
index  lever  shown  to  the  right  of  the  gsar  box  in  Fig.  3.  The 
line  engraving.  Fig.  4,  in  order  to  show  the  construction, 
shows  the  segment  A'  dropped  down  further  than  it  actually 
would  come,  because  in  reality  it  swings  in  such  a  way  that 
the  pinion  D  engages  with  the  various  steps  on  the  cone  gear 
E.  The  endwise  location  of  the  swinging  bracket  X  is  con- 
trolled by  the  handle  attached  to  the  spindle  speed  dial,  shown 
In    Fig.    r..     This    handle    operates    the    lower   gear   and    rack 


shown  in  tlie  same  iluislration,  a  projecting  extension  from 
the  rack  engaging  with  the  slot  C  In  the  bracket  X.  The 
siiindle  speed  iilate  in  I'"'lg.  5  shows  18  si)eeds,  varying  by  in- 
crements of  ajiproximately  20  per  cent  from  13  to  320  R.  1'.  M. 
Attached  to  and  revolving  with  the  cone  K  in  Fig.  4  is  tho 
pinion  0,  which  engages  the  gear  A'.  This  latter  gear  turns 
idle  on  the  spindle  of  the  machine  and  carries  a  pin  M.  The 
sleeve  gear  F  on  the  spindle  has  two  gears  /  and  K,  which 
engage  alternately  with  gears  ./  and  L  on  the  cone  E,  this 
sleeve  being  keyed  to  the  siiindle  G.  The  gear  /.  when  moved 
to  the  right,  thereby  bringing  K  out  of  engagement  with  L, 
engages  the  gear  A'  through  the  pin  M.  It  will  be  easily  seen 
that  by  this  arrangement  three  speeds  are  obtained  directly 
at  the  spindle,  which,  multiplied  by  the  six  speeds  olitained  by 
the  cone  E  and  idler  D,  gives  18  speeds  in  all. 

The   speed    plate   in   Fig.    5    has   three   concentric    rows    of 
speeds,   the   inner   row   being  the    slowest   and   the   outer   the 

fastest  speeds.  The  inner 
one  of  these  sets  of  speeds 
is  obtained  when  the 
lever  at  the  left  in  Fig.  5 
is  at  the  position  shown 
in  Fig.  1.  This  lever  op- 
erates the  upper  gear  and 
rack  in  the  view  to  the 
right  in  Fig.  5.  and  a 
projection  on  the  rack 
engages  with  the  groove 
H  on  sleeve  F.  Fig.  4,  so 
that  this  sleeve  can  be  set 
easily  to  any  one  of  the 
three  positions  which  the 
lever  can  occupy.  The 
hand-wheel  U,  in  Fig.  4, 
serves  the  purpose  of 
turning  the  spindle  by 
hand,  when  necessary,  or 
to  slightly  move  the 
gears,  when  this  Is  re- 
quired, in  order  to  bring 
them  into  en?;agement.  It 
will  be  noticed  that  the 
spindle  runs  in  taper 
bearings,  the  wear  being 
taken  up  by  the  sliding  of 
the  cone-shaped  bearing 
R.  which  is  accomplished 
by  means  of  a  collar  S. 
threaded  on  the  spind'.e.  When  the  collar  has  been  properly 
adjusted,  it  is  locked  in  position  by  the  screw  T. 

Lubrication  Arrangement. 

Connected  with  the  large  gear,  driven  by  the  pulley  shaft 
pinion  previously  mentioned,  is  a  pump  of  simple  construc- 
tion, consisting  of  two  spur  gears  running  together  In  a  suit- 
able case.  This  pump  raises  the  oil  from  the  reservoir,  shown 
at  the  right-hand  side  at  the  bottom  of  the  column  of  the  ma- 
chine in  Fig.  2.  The  oil  is  raised  to  the  top  of  the  machine 
above  the,  gears  on  spindle  G.  Here  is  a  perforated  pipe  ex- 
tending from  end  to  end  of  the  frame  and  delivering  oil  into 
the  pockets  P  and  Q.  and  through  the  numerous  openings  In 
the  pipe  to  the  gears  between  the  bearings.  The  oil  is  thrown 
by  the  gears  from  one  to  the  other,  and  falls  downward  by 
gravity,  the  shafts  being  located  approximately  in  a  vertical 
plane.  It  also  works  its  way  downward  by  reason  of  over- 
flow from  the  pockets  P  and  Q.  cascading  into  the  various 
liockets  and  bearings  in  continuous  streams,  flowing  over  the 
mechanism  without  interruption.  Provision  is  also  made  so 
that  a  portion  of  this  falling  oil  finds  its  way  into  the  feed 
box  at  the  back  end  of  the  macliine,  lubricating  all  the  shafts 
and  gears  contained  therein.  It  also  finds  Us  way  in  a  con- 
tinuous stream  through  the  pnlli^v  bracket  to  the  bearing  next 


Fig    1.     Front  View  of  Kearney  &  Trecker  No.  3B  Universal  MiUing  Machine. 
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to  the  pulley.  The  oil  is  returned  through  the  bottom  of  the 
pulley  bracket,  most  clearly  shown  in  Figs.  1  and  2.  to  the 
reservoir  which  extends  from  the  one  side  of  the  machine  to 
the  other.  From  this  it  is  again  pumped  to  the  discharge 
pipe  above  the  spindle  to  continue  its  circuitous  route. 


Fig.  2.    Side  View  of  Milwaulcee  Universal  Milling  Machine. 

There  is  another  pump  for  the  oil  used  for  lubricating  the 
cutters,  this  pump  being  located  in  the  closet  in  the  inside  of 
the  machine  frame,  behind  the  door  shown  in  Fig.  1.  This 
pump  runs  only  when  the  spindle  runs,  w-hile  the  pump  for 
lubricating  the  gears  and  bearings  runs  continuously,  so  that 
the  pulley  shaft  is  flooded  with  oil,  regardless  of  whether  the 
machine  is  running  or  not.  The  opening  covered  by  the  front 
door,  on  which  the  name -of  the  machine  and  the  makers  is 
cast,  is  not  as  large  as  the  door  would  indicate,  as  there  is  a 
wall  back  of  this  door,  extending  from  the  bottom  to  about 
the  height  of  the  door  knob  for  the  purpose  of  forming  a 
reservoir  for  the  lubricant  used  for  cooMng  and  lubricating 
the  milling  cutters.  The  pump  for  this  lubrication  has  a  re'.ief 
and  pressure  regulating  valve,  so  that  the  pressure  of  oil  can 
be  regulated  to  any  desired  amount.  From  this  pump  a  pipe 
extends  upward  in  the  interior  of  the  machine,  emerging  near 
the  top  of  the  frame,  as  shown  in  Fig.  2.  To  the  top  end  of 
this  pipe  is  attached  a  swinging  connection,  and  from  this  a 
horizontal  pipe  connection,  branching  out  and  connecting  with 
two  pieces  of  flexible  oil  tubing,  carries  the  oil  to  the  cutters. 
This  arrangement  is  the  standard  equipment,  which,  of  course 
can  readily  be  varied  to  suit  any  special  case,  as  many  of 
these  flexible  tubes  being  used  as  found  necessary. 

One  of  the  great  troubles  in  connection  with  flooding  the 
cutters  and  the  table  with  oil  has  hitherto  been  the  trouble  in 
connection  with  returning  it  to  the  reservoir,  the  means  pro- 
vided never  being  adequate.  Referring  to  Fig.  6,  which  shows 
part  of  the  table  and  the  swivel'  carriage  of  the  machine,  it 
will  be  noted  that  an  oil  pocket  is  provided  at  the  end  of  the 
table,  there  being  another  pocket  at  the  other  end.  These 
pockets  are  partitioned  half  w-ay  down  by  the  screen  shown 
in  the  illustration.  Connected  with  the  pockets  are  channels 
along  the  sides  of  the  table,  which  are  also  divided  half  way 
down  into  two  sections  by  a  strip  of  steel,  shown  extending 
up  from  the  groove  at  the  end  of  the  table.  The  oil  falling 
on  the  table  runs  into  the  T-slots  and  into  the  grooves  along 
the  edges  of  the  table,  which  carry  the  oil  to  the  pockets  at 
one   or  both   ends,  where  it  is   strained   by   the   screen  men- 


tioned, and  then  flows  to  the  center  of  the  table  through  the 
same  grooves  along  the  edges,  but  under  the  strip  of  steel 
referred  to.  From  the  center  of  the  table  the  oil  escapes 
through  a  hole  into  a  telescopic  slide  shown  at  the  extreme  top 
of  the  swivel  carriage  in  Fig.  6.  The  parts  are  so  proportioned 
that  the  hole  in  the  table  will  never  run  beyond 
the  swivel  carriage.  An  opening  in  the  side  of 
the  top  slide  mentioned  connects  with  the  long 
opening  in  the  swivel  carriage.  This  opening  ter- 
minates in  a  hole  in  the  bottom  of  the  swivel 
carriage,  which  registers  with  a  circular  groove 
in  the  saddle,  and  this  circular  groove,  in  turn, 
connects  with  the  swivel  joint  of  the  telescopic 
oil  tube,  shown  at  the  side  of  the  knee  and  col- 
umn in  Fig.  2,  the  oil  flowing  through  this  tube 
to  the  reservoir,  to  be  again  pumped  to  the  cut- 
ters. The  strip  of  steel  shown  lying  across  the 
table  in  Fig.  6  is  used  to  replace  the  screen  when 
milling  cast  iron,  in  order  to  prevent  the  dust 
and  chips  from  this  material  from  finding  their 
way  into  the  channels  leading  downward  to  the 
reservoir. 

Feed  Mechanism. 
The  feed  change  mechanism  is  contained  in  the 
change  gear  box  at  the  rear  of  the  machine,  and 
the   feed   changes   are   effected    through   gearing 
quite  similar  to  that  shown  by  the  line  engrav- 
ing. Fig.  4,  for  the  spindle  drive,  these  gears  also 
running  in  oil,  as  before  mentioned.     The  index 
plate,  giving  the  amount  of  feed,  shows  this  in 
the  rates  of  feed  in  inches  per  minute.     Twelve 
feed  changes  are  obtainable,  varying  from  Yq  inch 
to   16   inches  per  minute,  or  from  about  0.0015 
inch  per  turn  of  spindle  for  small  cutters,  to  a 
little  over   one  inch  per  turn  for  finishing  cuts 
with  large  cutters.    From  the  feed  box  the  pow-er 
is  transmitted  directly  to  the  knee,  through  the 
universal     joint     telescopic     shaft,     shown     in 
Fig.     2.       A     spur     gear     reverse     is     provided 
at    the    side    of    the    knee,    operated    by    the    push    handle, 
shown   In   Fig.   2,   near  the   lower  edge   of  the   gear   box   on 
the  side  of  the  knee.     This  handle  slides  a  clutch  between 
two    spur    gears    running    in    opposite    directions.      The    feed 


Fig.  3.    Bear  View  of  the  Milling  Machine. 

operating  handle's  are  shown  in  Fig.  1.  The  machine  is  pro- 
vided with  longitudinal,  vertical,  and  cross  feed,  for  the 
table,  and  means  are  provided  to  prevent  the  accidental  en- 
gagement of  more  than  one  of  these  feeds  at  a  time,  and  also 
to  make  it  clear  to  the  operator  which  feed  he  is  about  to  use, 
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Supplement  to  MACHIN3 

Tables  for  the  Article  in  this  number  entitled  "5 


I,  II,  III.-DIMBNSIONS  OP  FILLISTER  HEAD,   STANDARD   SQUARE  HEAD, 

AND  HEADLESS  SCREWS. 


^~ 

Table  I.  -  FilHsfer  Head  Screnrs. 

-MK-R 

A 

t 

m 

3 
32 

•'a 

5 
32 

3 
T6 

7 
3Z 

^ 

5 
16 

'^8 

7 

r6 

1 
Z 

9 

10 

% 

II 

\ 

13 

10 

1 

% 

1 

4 

'k 

c 
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B 
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0.02 

1 

32 

1 
32 

i4 
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10 

s 

04 

4 

7 

64 
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64 

'S 

I4 

i 

II 

64 
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7 

32 
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04 
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1 
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1 
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1 
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^ 
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^ 
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i 

% 
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No.of^hreaeis 
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64 

SO 
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36 

32 
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12 

II 
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10 
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9 
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7 

Table  II.~  Square  Head  Serenas. 

U4 
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6c 
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Table  HI.-  Head/ess  Sef-Screws. 
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Contributed  by  Erik  Oberg. 


IV,  V.-DIMENSIONS  OP  COLLAR-HEAD,  AND  STANDARD  HEXAGON  HEAD  SCREWS. 


Table  IF.-  Co/tar-heacf  Screi^s. 

t  'Size  of  Sijuare 

A 

3 

T0 

k 

s 
m 

i 

7 
16 

1 
Z 

9 
16 

% 

3 

B 

1 

/ 

2 

9 

16 

9 

10 

9 

16 

% 

9 

16 

II 

16 

\ 

II 

16 

3 

4 

1 

13 
16 

1 

/ 

15 
16 

1 

'k 

1 

'k 

'k 

//I 

'k 

'k 

C 

3 

10 

i 

S 
16 

k 

s 

76 

\ 

5 
16 

1 

7 

T6 

% 

7 
T6 

7 
16 

/ 
2 

9 

16 

1 
2 

9 

T6 

% 

9 

16 

1 

k 

f 

3, 
4 

1 

4i£ 

|l|lllll|l|lll  X 

D 

0.20 

0.35 

0.44 

0.35 

044 

0.53 

0.44 

0.S3 

0.62 

0.53 

0.62 

0.71 

0.62 

0.71 

079 

0.71 

0.79 

0.88 

0.79 

0.38 

1.06 

0.88 

1.06 

1.24 

U- 

hre^tjiremenls . 

E 

k 

s 
10 

1 

s 
Te 

1 

7 

Te 

1 

7 

16 

1 
2 

7 
T0 

f 

9 

16 

f 
2 

9 
16 

% 

9 

76 

% 

If 

T0 

1 

II 

10 

13 
10' 

II 
16 

13 
76 

IS 
16 

r 

3 

32 

'% 

'a 

'a 

't 

5 

32 

^ 

5 
32 

S 

32 

5 

32 

S 
32 

3 

70 

5 
32 

3 
16 

3 
16 

3 

Te 

3 

16 

7 

32 

3 

/e 

7 
32 

k 

7 
32 

1 

9 
32 

Q 

1 
32 

3 
64 

1-4 

3 

64 

3 

64 

3 

64 

3 

64 

3 

64 

1 

1 
16 

t 

Te 

3 

32 

1 

Te 

3 
32 

3 
32 

3 

32 

i 
32 

3 
32 

3 

32 

3 
32 

3 
32 

3 
32 

h 

3 
32 

No  of  threads 
per  inch 

32 

20 

18 

16 

14 

13 

12 

II 

10 

Table  Y-  Hexagon  Heacf  Screws. 
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VI,  VII,  VIII.    DIMENSIONS  OP  STANDARD,  AND  SPECIAL  HEXAGON  NUTS. 


1 

Table  in.~  Standard  Hexagon  Nufs. 

A  -  Stze  of  tap 
£  -  Size  of  plain  hole 

1  );  <ii  Hill;  kji  '^ 
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Table  YU.  ~Hejcagpn  A/ofs  ty/i/i  Spec/a/  F/he  Threads. 

A-Sizeoffap 
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Table  VIII.  -  Mexoffon  Chech  Nafs. 
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_  B'Slze  of  plain  hole 
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20 
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IS 
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Contributed  by  Erik  Oberg. 


IX,  X,  XI.-DIMENSIONS  OP  WASHERS.  T-BOLT  HEADS,  AND  T-NUTS. 


Table  H.-  iYashers. 

Table  X.  -jr- Bolf  Heads. 

Table  IF.-  r-ivufs. 
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without  oxpciiiiunl.  For  eacli  ol'  tlu»  tliroo  feefla,  there  is  a 
hole  diilleil  hi  tlie  side  of  tho  knee,  below  wlilcli  la  stamped  the 
feed  that  will  be  engaged  If  tlie  plunger  shown  on  the  side 
of  the  knee,  In  Fig.  1,  below  and  somewhat  to  the  right  of  the 
hand-wheel,  Is  engaged  In  either  of  the  three  holes.  The  lever 
on  which  this  plunger  Is  mounted  Is  connected  in  such  a  man- 
ner with  the  remainder  of  the  mechanism  tliat  either  of  the 
two  feeds  for  which  the  plunger  is  not  set,  becomes  inopera- 
tive, until  the  plunger  is  changed  to  another  hole.  Adjust- 
able trip  blocks  are  provided  to  trip  the  feed  at  any  desired 
point,  and  fixed  trips  arc  provided  at  the  end  of  the  stroke  of 
all  the  feeds. 

General  Features  of  Design. 

Ball  bearing  thrust  collars  are  provided  for  all  feed-screws. 

A  second  ball  lioaring  on  the  cross  feed  screw,  inside  of  the 

knee,  takes  the  thrust  in  the  opposite  direction.     The  handles 

shown  on  the  side  of  the  saddle,  in  Fig.  1,  pointing  downward. 


^;^^.a^:i^<^^>^-W//^^^/^^-^^^^^^^ 


itiachinery.y.  1'. 


Pig.  4.    Section  througli  Speed  Gear  Box. 


are  used  for  clamping  the  saddle  to  the  knee.  To  prevent  the 
knee  from  becoming  distorted,  on  account  of  this  clamping,  or 
from  distortion  produced  by  strains  from  the  action  of  the 
cutters  on  the  work,  it  is  cast  without  a  hole  through  the  top, 
this  consti-uction  being  a  continuation  of  the  Kearney  & 
Trecker  Company's  practice,  having  been  inaugurated  in  the 
first  cone  pulley  machine  built  by  the  company,  and  regarded 
as  a  very  important  feature  in  this  type  of  machine.  It  not 
only  renders  the  machine  more  rigid,  and  less  liable  to  dis- 
tortion under  sti-ain,  biit  also  permits  greater  cross  range  and 


Fig.  6.    Speed  Clianse  Lever  Mechanism. 

Wider  laliles  on  universal  machines.  This  machine  has  a  table 
14  inclics  wide,  with  a  cross  range  of  12  inches,  and  is  callable 
of  being  swiveled  to  an  angle  of  52  degrees,  utilizing  the  full 
table  travel.  It  can  also  be  swiveled  thi-ough  an  angle  of  3G0 
degrees,  the  table  feed  remaining  operative  at  any  angle. 

The  arm  braces  are  so  constructed  that  they  can  be  removed 
from   the   machine   without    taking   off   any   nuts.     They   are 


veiy  sini|iln  in  construction,  and  Ihclr  rfllcicncy  Is  much  en- 
hanced by  the  bolt  at  the  lop  which  ties  the  two  bi-aces  to- 
gether. 

Divldlnef  Head. 
The   universal    dividing   head   claims   some  attention.     ThU 
is  shown  in  Fig.  7.     It  will  be  seen  from  this  engraving  that 
the   worm-wheel    is   on    the   front   end    of   the   spindle,   which 


Pig.  6.    Oil  Return  Arrangement  in  Table  and  Swivel  Carriage. 

makes  it  possible  to  make  it  very  much  larger  in  diameter 
than  if  it  were  placed  in  the  interior  of  the  head,  where  U 
could  be  no  larger  than  the  opening  through  which  the  spindle 
Is  introduced,  or  at  most,  no  larger  than  the  distance  between 
the  housings.  A  large  diameter  worm-wheel  is  clearly  con- 
ducive to  accuracy,  other  things  being  equal,  and  the  jilacing 
of  the  index  plate  with  the  index  lever  directly  on  the  worm 
shaft  eliminates  the  Inaccuracy  that  may  arise  on  account  of 
indexing  through  gearing,  which  is  necessary  when  the  index 
plate  is  placed  on  a  secondary  shaft.  In  order  to  prevent  the 
spindle  from  becoming  exceedingly  high  when  turned  to  a  ver- 


Pig.  7.    Dividing  Head. 

tical  position,  the  center  line  of  the  spindle  is  considerably 
above  the  axis  of  the  center  block,  so  that  the  end  of  the 
spindle,  when  it  swings  in  an  arc  around  this  axis,  reaches 
the  highest  position  before  it  stands  in  a  vertical  direction, 
and  commences  to  move  downward  before  reaching  the  verti- 
cal position.  On  account  of  the  worm-wheel  being  large  in  di- 
ameter, larger  work  may  be  carried  out  on  this  machine  tlian 
could  otherwise  be  considered,  and  for  this  reason  the  driving 
mechanism  and  the  change  gears  connecting  the  worm  shaft 
with  the  table  feed-screw  must  of  necessity  be  strong  enough 
for  heavy  work,  and  the  method  of  carrying  the  change  gears 
must  be  sufficiently  rigid  to  withstand  heavy  duty.  The  swing- 
ing bracket  in  connection  with  the  semi-circular  bracket 
clamped  to  the  end  of  the  table,  as  shown  in  Fig,  7,  Alls  these 
requirements.  In  order  to  facilitate  the  setting  of  the  uni- 
versal head  to  any  angle,  in  relation  to  the  spindle  of  the  ma- 
chine, and  make  It  fully  universal,  it  is  arranged  to  inter- 
change with  the  circular  base  on  the  milling  machine  vise. 
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The  longitudinal  table  feed  of  the  machine  is  36  inches,  the 
cross  feed,  as  already  mentioned,  is  12  inches,  and  the  vertical 
feed  19  inches.  The  driving  pulley  is  16  inches  in  diameter 
for  a  5-inch  belt,  and  runs  at  3.50  R.  P.  M. 


NEWTON  CYLINDER  AND  VALVE  CHAMBER 
BORING  MACHINE. 

The  accompanying  half-tone  illustration.  Fig.  1,  shows  a 
new  machine  brought  out  by  the  Newton  Machine  Tool  Works, 
In-^..  Philadelphia,  Pa.  This  machine  is  especially  designed  for 
the  boring  cf  the  cylinder  and  piston  valve  chamber  of  simple 
and  compound  engines,  at  one  setting.  The  machine  shown 
in  the  illustration  was  built  specially  for  a  locomotive  build- 
ing company,  where  one  machine  was  used  for  the  valve  cham- 
ber and   another  for   the   cylinders,  and   in   this   the  vertical 


bearing  is  keyed  to  the  spindle  and  revolves  with  it.  Both 
of  these  sleeves  are  lapped  in  the  hole  for  the  spindle,  so  as 
to  insure  proper  bearing,  and  are  ground  on  the  outside  and 
fitted  in  brass  bushings,  a  cap  bearing  being  provided  for 
compensation  for  wear. 

To  each  of  the  sleeves  is  fitted  a  facing  arm,  as  plainly 
shown  in  the  illustration.  Fig.  1.  This  arm  can  be  engaged 
or  disengaged  without  stopping  the  spindle  motion.  The  arm 
is  provided  with  a  tool  slide,  having  adjustment  out  and  in 
for  setting  the  proper  depth  of  cut.  while,  at  the  same  time, 
it  has  a  feed  in  either  direction  on  the  arm  by  means  of  a 
small  star  wheel  and  screw.  The  spindle  is  fed  forward  by 
a  carriage  or  trolley  operated  by  a  screw  and  nut.  and  has 
a  continuous  motion  of  11  feet  8  inches,  so  that  it  can  be 
entirely  withdrawn,  when  removing  the  cylinders  from  the 
table  of  the  machine,  at  one  single  traverse  motion.    The  foot- 


Fig.  1.     Newton  Cylinder  and  Valve  Chamber  Boring  Machine. 


travel  of  the  table  is  only  8  inches.  The  regular  type  of 
machine,  however,  is  provided  with  longer  ways  for  the  knee 
which  carries  the  work  table,  so  that  in  this  case  the  work 
table  has  a  vertical  movement  of  36  inches,  the  maximum 
distance  between  the  spindle  and  the  table  being  51  inches, 
and  the  minimum  15  inches.  When  this  machine  is  used. 
work  such  as  shown  in  the  line  engraving.  Fig.  2,  can  be 
carried  out  to  advantage.  The  adjustment  on  the  machine 
btlng  vertical,  longitudinal,  and  transverse,  a  cylinder,  after 
it  has  been  planed,  can  be  placed  on  parallel  strips  on  the 
table,  and  the  high  pressure  and  low  pressure  cylinders  and 
the  valve  chambers  bored  without  resetting,  which  insures 
perfect  alignment  of  the  cylinders,  the  proper  centers  being 
maintained  by  the  use  of  gages. 

Six  changes  of  feed  in  either  direction  ars  supplied  to  the 
spindle  through  the  gear  box,  the  feeds  amounting  to  0.062, 
0.100,  0.166,  0.333,  0.667  and  1  inch  per  revolution  of  spindle. 
The  feed  is  engaged  by  the  lever  above  the  feed  box,  which 
when  moved  to  the  left  engages  the  feed,  and  when  moved  to 
the  rfght  engages  the  quick  traverse,  both  of  these  movements 
being  reversed  by  the  lever  directly  under  the  hand-wheel 
in  the  front  of  the  machine.  The  quick  power  motion  in  either 
direction  is  at  the  rate  of  10  feet  per  minute. 

The  spindle  has  a  speed  range  of  from  4  to  15  R.P.M.,  and 
is  operated  either  by  a  four-step  cone  or  by  a  20  H.P.  3  to  1 
variable  speed  motor,  the  drive  being  connected  with  the 
spindle  through  a  clutch,  so  that  the  spindle  can  be  started 
and  stopped  without  stopping  the  motor  or  counter-shaft.  A 
fly-wheel  is  attached  to  the  motor  to  overcome  the  shock  of 
the  engaging  and  disengaging  of  the  clutch.  The  spindle  is  7 
inches  in  diameter,  and  provided  with  two  splines  for  driving, 
and  is  ground  and  fitted  into  two  sleeves,  one  in  each  bearing. 
The  sleeve  in  the  head  bearing  is  used  for  driving  the  spindle 
through  a  worm  and  worm-gear  connection.  The  worm-wheel 
is  made  of  bronze,  and  the  worm  of  steel,  the  mechanism 
being  encased  and  running  in  oil.    The  sleeve  at  the  foot-stock 


stock  bearing  is  adjustable  by  means  of  a  rack  and  pinion, 
giving  a  minimum  distance  between  the  facing  arms  of  45 
inches,  and  a  maximum  distance  of  60  inches.  The  cross 
adjusting  table  is  fitted  with  steel  plates  on  the  top,  which 
give  a  steel  web  to  the  T-slots,  and  prevent  the  edges  from 
breaking  out,  and  at  the  same  time  the  alignment  of  the  top 
of  the  table  is  maintained.  The  table  has  both  hand  and 
power   adjustment,    and    is   adjustable    longitudinally    on   the 


Machinery, y.Y, 
Fig.  2.    Example  of  'Work  Bored  in  Machine  at  One  Setting. 

knee  in  order  to  permit  bringing  different  lengths  of  cylin- 
ders centrally  between  the  facing  arms.  The  knee  is  raised 
and  lowered  by  power,  the  vertical  adjustment,  however,  hav- 
ing a  fine  hand  adjustment  as  well.  The  hand  adjustment  for 
the  tiible,  vertically,  is  accomplished  by  a  ratchet  through  a 
shaft  visible  in  the  illustration.  Fig.  1,  directly  to  the  left  of 
the  knee.  The  knee  is  accurately  fitted  between  ways  on 
the  front  and  back  part  of  the  bed,  and  is  supported  by  four 
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screws.    0    Inches    In    diameter,   which   are   also    used    for 
vertical  adjustment. 

It  Is  posslhle  on  this  machine  to  Ijore  a  simiile  c.vlinder  and 
valve  chamtjer  in  five  hours,  and  an  auxiliary  tahle  can  be 
furnished  for  boring  inclined  c.vlinders.  This  table  can  be 
swiveled  to  an  angle  of  20  degrees  so  that  inclined  cylinders 
may  be  bored  without  requiring  additional  setting. 


SINGLE  PULLEY  GBARED-DRIVE  ROCK- 
PORD  SHAPER. 

The  accompanying  half-tones.  Figs.  1  and  2,  and  the  line 
engraving.  Fig.  3.  illustrates  a  shaper  equipped  with  a  new 
positive  speed  chan.ging  device,  which  has  been  placed  on  the 
markei   by  the  Rockford  Machine  Tool  Co..  Ro?kford.   III.     In 


iiny  one  of  which  may  be  engaged  wllli  its  correspondln.i; 
gear  on  the  upi)er  shaft  K,  is  keyed  to  the  second  shaft  O. 
The  shifting  of  this  sleeve  is  effected  by  the  shifting  lever 
/>  on  the  side  of  the  shaper,  which  connects  with  the  sleeve 
through  the  forged  levers  and  links  A,  B,  and  C.  The  U'ver 
or  arm  A  immediately  effects  the  motion  of  the  sleeve  and 
gears  on  the  shaft  G.  The  arm  is  carried  in  a  bearing  at  Its 
lower  end,  as  shown  in  Fig.  3.  and  is  provided  with  a  steel 
l)ln  at  the  upjier  end.  which  operates  between  two  flang-s 
en  the  sleeve. 

It  will  be  noticed  that  this  arrangement  is  very  simijle, 
and  places  the  two  shifting  levers  within  easy  reach  of  the 
operator.  An  important  feature  of  the  design  Is  that  it  is 
impossible  to  get  any  two  combinations  of  gears  in  mesh  at 
the  same  lime.     A  speed  plate  is  ijrovided,  showing  the  proper 


Fig.  1.    Belt-driven  Geared-drive  Rockford  Shaper. 

Fig.  i  is  shown  a  machine  equipped  with  a  single  pulley,  belt- 
driven  from  the  counter-shaft.  In  Fig.  2  is  shown  a  motor- 
driven  machine,  direct-connected  by  gearing  to  a  Northern 
constant  speed  motor.  This  design  is  provided  with  a  fric- 
tion clutch  for  stopping  and  starting  the  machine  without 
stopping  or  starting  the  motor,  a  long  lever 
on  the  side  of  the  machine  at  the  outside 
end  of  the  gear  box  operating  this  friction 
clutch.  In  the  line  engraving.  Fig.  3,  is 
shown  an  arrangement  where  the  machine  is 
belt-driven,  but  equipped  with  a  friction 
clutch  of  the  same  type  as  that  on  the  motor- 
driven  machine,  so  that  the  driving  pulley 
may  be  driven  by  belt  directly  from  the  line 
shaft,  no  counter-shaft  being  necessary.  The 
line  engraving.  Fig.  3,  also  showing  a  section 
through  the  driving  mechanism  and  an  end 
view  of  same,  gives  a  comprehensive  idea  of 
the  design  of  the  gear  box  and  shifting 
mechanism,  the  simplicity  and  carefully 
thought  out  design  of  which  is  plainly  in 
evidence. 

The  machine  has  eight  speed  changes  for 
the  ram,  arranged  in  geometrical  progres- 
sion from  12  to  90  cutting  strokes  per  min- 
ute. Referring  to  Fig.  3,  the  lower  shaft  F 
carries  the  friction  pulley  and  clutch  and 
two  driving  gears,  either  one  of  which  may 
he  locked  to  the  shaft  by  means  of  a 
spring  key.  The  gear  not  locked  by 
the  key  will  run  loose  on  the  shaft, 
driven  by  its  mate  on  the  second  shaft  O.  The  position 
of  the  spring  key  is  changed  by  operating  the  lever  H  on 
the  back  side  of  the  gear  box  frame.  This  lever  is  connected 
to  a  fork  E.  which,  in  turn,  engages  sleeve  J  on  shaft  F,  by 
mrans  of  which  the  spring  key  is  moved,  so  as  to  engage  with 
either  of  the  two  driving  gears.    A  sleeve  carrying  four  gears. 


Fig.  2.    Motor-driven  Geared-drive  Rockford  Shaper. 

location  of  the  two  levers  for  the  correct  speed  required.  It 
will  be  noted,  in  particular,  that  the  gear-driving  device  is  very 
compact,  and  that  the  parts  are  easily  accessible.  The  machine 
itself  is  of  the  regular  Rockford  design. 

Conforming  to  their  usual  practice  of  not  placing  any  new 
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Pig.  3.    Section  through  End  View  of  Gear  Box. 


device  on  the  market  before  it  has  been  thoroughly  tested 
in  their  own  shops,  the  builders  have  been  constantly  using 
a  16-Inch  shaper  equipped  with  this  gear-driving  device  for  a 
period  of  eighteen  months,  and  is  operation  has  been  very  sat- 
isfactory. The  floor  space  required  Is  less  than  that  of  a  cone- 
driven  machine. 


898 


MACHINEKY. 


August,  1908. 


LUCAS  HORIZONTAL  BORING,  DRILLING  AND 
MILLING  MACHINE. 

In  the  July  issue  of  Machinert  a  description  and  illustra- 
tion appeared  of  a  No.  3  precision  horizontal  boring,  drilling 
and  milling  machine,  built  by  the  Lucas  Machine  Tool  Co., 
Cleveland,  Ohio.     The  machine  shown  in  the  illustration  was 


Lucas  No.  3  Gear-driven,  Precision,  Horizontal  Boring,  DriUing,  and  Milling  Machine. 

a  cone-driven  machine,  whereas  the  description  referred  par- 
ticularly to  the  same  type  of  single  pulley  gear-driven  machine. 
The  latter  type  of  machine  which  should  have  been  shown 
instead  of  the  cone-driven  one,  is  reproduced  herewith.  The 
description  of  the  mechanism  of  this  machine  will  be  found 
by  referring  to  the  July  issue. 


BIGNALL  &  KEELER  DIE-CHASER  GRIND- 
ING MACHINE. 
In  order  that  a  die  may  cut  a  clean  and  perfect  thread,  it 
is  of  great  importance  that  the  die  chasers  are  provided 
with  proper  rake  and  clearance;  if  not,  the  threads  cut  are 
liable  to  he  torn  or  stripped.  It  is  equally  important  that 
a   die   chaser   be   kept   sharp,   as   it    is,    for   instance,   that   a 


pends   upon    the   fact  that   in   the   average   shop   there   is   no 
machine  specially  intended  for  doing  this  class  of  work. 

Recognizing  that  there  is  a  demand   for  a  machine  which 
will   properly   carry  out  the   work  mentioned,    the  Bignall   & 
Keeler  Mfg.  Co.,  Edwardsville,  III.,  has  placed  on  the  market 
the    die-chaser    grinding    machine    illustrated    in    the    accom- 
panying  half-tone.     It   has    been   the   aim   of   the   makers   to 
produce    a    simple    and    convenient 
tool     which    could    be    easily    and 
rapidly  operated,  and  which  would 
require   no   particular   skill    of   the 
operator  of  the  machine.     As  seen 
from  the  illustration,  the  machine  is 
provided     with     a    special     formed 
wheel   on   one   end   of   the   spindle. 
The   die-chaser   is   clamped    on   the 
slide    beneath    the    wheel,    and    is 
moved  back  and  forth  with  a  lever, 
the   slide   at   the   same   time    being 
gradually  raised  up  closer  towards 
the   wheel   by  means   of   the   hand- 
wheel  shown.    A  gage  on  the  slide, 
against     which     the     die-chaser     is 
placed,   is   adjustable   at  any   angle- 
with  the  wheel,  in  order  to  make  it 
possible  to  grind  straight  thread  die- 
chasers,  as  well  as  chasers  for  regu- 
lar taper  pipe  dies.     The  shape  of 
the  wheel  gives  the  die  the  correct 
angle   of   rake.     A   templet   is   fur- 
nished with  the  machine  which  will  assist  in  dressing  the  wheel 
to  the  correct  shape;  a  wheel  dresser  is  also  furnished.     The 
cone-shaped  wheel  shown  at  the  other  end  of  the  spindle  is  in- 
tended  for   grinding  the  lead   or   chamfer   of   the   die-chasers. 
The  specially  shaped  wheel  at  the  left-hand  end  can  easily  be 
removed,  and  a  straight  face  wheel  used  in  its  place,  when  it  is 
required  to  grind  tools  other  than  die-chasers.  The  machine  re- 
quires a  floor  space  of  20  x  30  inches  and  weighs  425  pounds. 


Bignall  &  Keeler  Die-chaser  Grinding  Machine. 

lathe  tool  or  a  milling  cutter  be  kept  properly  sharpened.  As 
a  rule,  however,  in  most  shops  but  little  attention  is  given 
to  the  proper  grinding  of  die  chasers,  and  ordinarily  no  two 
chasers  in  the  same  die  are  ground  alike.     This  mainly  de- 


TRIPLBX  BUFFING  WHEEL. 

A  remarkable  improvement  in  buffing  and  polishing  wheels, 
has  been  made  by  an  invention  of  Mr.  William  A.  Painter,  of 
Pittsburg,  Pa.  This  buffing  wheel,  known  as  the  "triplex 
buff,"  is  shown  in  the  half-tone.  Fig.  1,  the  construction  also 
being  indicated  in  the  line  engraving.  Fig.  2.  The  buffing 
wheel  is  manufactured  by  the  Zucker  &  Levett  &  Loeb  Co.,  of 
516-524  W.  25th  St.,  New  York  City.  The  buffing  wheel  la 
made  of  the  same  grade  of  muslin  as  ordinarily  employed  for 
buffing  wheels;  but  shows  remarkable  wearing  qualities,,  the 
secret  of  the  improved  wearing  qualities  being  in  the  manner 
in  which  the  disks  of  muslin  are  folded  and  attached  to- 
gether. Instead  of  simply  placing  a  number  of  disks  side  by 
side  as  in  the  ordinary  buffing  wheel,  the  Painter  "triplex 
buff"  is  made  in  the  following  manner:  A  disk,  as  shown  at 
A  in  Fig.  2  is  folded  along  the  dotted  line,  so  as  to  appear 
as  at  B.  It  is  then  again  folded  along  the  dotted  line, 
appearing  as  at  C.  A  number  of  these  folded  sectors,  the 
material  of  which  is  then  four-ply,  are  arranged  in  a  wheel 
as  shown  at  D,  each  sector  entering  in  between  the  folds  in 
the  next  previous  sector,  for  about  45  degrees  of  its  full 
90-degree  angle.  The  prime  object  of  this  manner  of  making 
the  wheel  is  to  prevent  the  threads  of  the  material  at  the  edge- 
of  the  wheel  from  pulling  out,  and  fraying  on  the  working 
edge.  It  is  evident  that  In  wheels  consisting  of  plain  circular 
disks,  when  fraying  is  started,  it  will  continue  all  around  the 
wheel,  whereas  in  a  wheel  built  up  as  described,  there  is  no- 
possibility  for  a  continuous  fraying  all  around  the  circum- 
ference of  the  wheel,  on  account  of  the  fact  that  no  one  edge- 
of  the  material  continues  for  more  than  a  quarter  turn  around 
the  wheel. 

There  is  another  very  important  feature  in  connection  with 
this  method  of  making  buffing  wheels.  When  the  wheel  is 
worn  down  to,  say,  about  half  its  original  size,  so  that  it  can 
no  longer  be  used  to  advantage,  the  stubs  may  be  re-made- 
into  a  wheel  of  the  standard  size,  using  two  old  wheels  to- 
make   one   new   wheel.     This   is   accomplished   by   fitting   the- 
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liortloiis  or  the  old  wliool  logoiluT  in  a  nuuincr  as  iiullcatod 
at  E  In  Fig.  2.  In  assembling  a  wheel  of  this  form,  two  cir- 
cular pieces  of  the  diameter  of  the  completed  wheel  are  em- 
ployid  on  the  outside.  One  of  these  is  spread  out  flat,  and 
scrap   pieces   already    folded    in    quarter   sectors   are    arranged 


Fig.  1.    The  Triplex  Buffing  Wheel. 

radially  as  shown,  and  interwoven  with  one  another  in  the 
same  manner  as  described  for  the  wheel  at  D.  When  a  suffi- 
cient number  are  placed  on  one  another  to  give  the  desired 
thickness,  the  second  outside  disk  is  placed  over  the  folded 
disks  and  the  folded  disks  are  secured  to  the  two  outside  ones 
by  staples,  the  positions  for  which  are  indicated  at  F.  The 
re-made  buffing  wheel  is  fully  equal  to  the  original  buffing 
wheel  in  its  wearing  qualities. 

The  triplex  buffing  wheel  wears  at  least  twice  as  long  as 
the  ordinary  wheel,  and  in  some  cases  it  is  stated  that  the 
wear  has  been  four  times  that  of  the  regular  buffing  wheel. 


Fig.  2.     niuatratione  showing  the  Construction  of  the 
Triplex  Buffing  Wheel. 

Another  advantage  of  the  wheel  is  that  it  saves  rouge  or 
other  polishing  composition  to  a  considerable  extent,  the  con- 
struction of  the  wheel  tending  to  hold  the  composition  in  a 
better  manner  than  does  a  regular  circular  disk.  Wheels  of 
this  description  have  been  in  actual  use  for  over  a  year,  and 
thus  do  not  constitute  a  mere  experiment,  but  have  actually 
proved  their  value. 


RANSOM  MOTOR-DRIVEN  TOOL  GRINDER. 

The  illustration  herewith  shows  a  motor-driven  tool  grinder 
brought  out  by  the  Ransom  Mfg.  Co.,  Oshkosh,  Wis.  One  of 
the  principal  features  of  tliis  machine  is  the  apiilication  of  the 
Ransom  patent  speed  controller,  which  may  be  adapted  to  these 
machines  when  used  with  direct  current.  This  device  auto- 
matically speeds  up  the  motor  as  the  grinding  wheel  wears 
down,  thus  maintaining  the  same  peripheral  speed  of  the  wheel. 
In  general,  this  device  consists  of  a  field  rheostat,  the  arm  on 


which  Is  couMecled  by  a  link  to  the  so-called  water  trap,  or  the 
piece  of  the  guard  at  the  front  of  the  hood  shown  In  the  Illus- 
tration, which  is  shoved  down  as  the  wheel  wears.  The  con- 
nection is  made  in  such  a  way  that  the  proper  amount  of 
resistance  Is  put  into  the  field  colls  to  give  the  proper  speed 
for  the  various  diameters  of  the  wheel.  Attaching  the  motor, 
as  shown  In  the  lllustralion,  permits  any  s\ze  and  type  of 
motor,  using  any  current,  to  be  placed  in  position. 

The  water  is  contained  In  a  lai'ge  tank  holding  a  month's 
supply.  The  tank  can  be  taken  out-of-doors  for  cleaning  pur- 
poses. The  pump  is.  In  reality,  a  vertical  blower  in  which  there 
are  no  packed  joints,  so  that  the  grit  in  the  water  does  not 
affect  it.  A  rubber  hose  is  used  to  feed  the  water,  as  It  is 
more  easily  cleaned  than  a  gas  pipe  with  its  elbows  and  con- 
nections. The  tool  rest  is  perforated  on  the  inside  so  that 
the  water  shoots  through  it  on  the  wheel  instead  of  spattering 


,Ransom  Motor-driven  Tool  Grinder. 

all  over  from  a  nozzle  above  the  tool,  as  is  the  case  with  most 
tool  grinders.  On  account  of  this,  there  is  no  water  on  the 
upper  part  of  the  wheel  except  when  running. 

On  this  grinder  the  wheel  is  20  inches  in  diameter  by  l^.-i 
inch  wide.  The  floor  space  required  by  the  base  is  20  x  33 
inches.  The  pulley  is  6  inches  in  diameter  by  41.4  inches  wide, 
and  the  weight  of  the  machine  is  950  pounds. 


NEW  BRITAIN  BENCH  DRAWER. 

A  bench  drawer  for  machine  shop  use  has  been  placed  on 
the  market  by  the  New  Britain  Machine  Co.,  of  New  Britain, 
Conn.  The  accompanying  illustration  shows  the  appearance 
of  the  drawer,  the  principal  features  of  which  are  the  locking 
arrangement  and  the  fact  that  the  drawer  is  sold  as  a  unit,  and 


"New  Brltftin"  Worlc  Bench  Drawer. 

can  be  apidied  by  anybody  who  can  insert  a  few  screws,  with- 
out any  cutting  of  the  work  bench.  There  Is  no  assembling 
to  be  done,  and  there  is  no  damage  or  loss  It  It  Is  ever  de- 
sired to  move  the  drawer.  The  locking  arrangement,  as  men- 
tioned. Is  a  si)ecial  feature;  When  locked,  the  drawer  cannot 
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be  entered  or  removed  without  breaking  the  lock.  A  smooth 
plate  over  the  top  of  the  drawer  prevents  any  tampering  with  it 
from  the  rear.  The  dimensions  are  such  that  the  drawer  is 
long  enough  to  hold,  laid  straight,  the  longest  hammer  or  file 
a  machinist  is  liable  to  use.  and  broad  enough  to  contain  the 
required  variety  of  tools,  without  piling  them  on  top  of  one 
another.  "Wood  is  used  for  the  back,  top  and  front,  so  that 
fine  edge  or  precision  tools  may  be  laid  in  the  drawer  without 
damage.  The  drawer  runs  on  anti-friction  rollers  on  finished 
surfaces,  giving  a  smooth  movement,  and  at  the  same  time 
clamping  or  wedging  of  the  drawer  is  entirely  prevented  by  a 
parallel  motion,  consisting  of  a  cross  shaft  and  pinions  on 
racks.  The  inside  dimensions  are  22io  inches  long.  15  inches 
front  to  back,  and  o  inches  deep.  The  weight,  ready  for  ship- 
ment, is  75  pounds. 


speed  is  also  used  on  chrome-nickel  steel.  The  cutting-off 
machine  itself  is  heavily  and  rigidly  designed  and  embodies 
all  the  features  required  of  an  up-to-date  tool  of  this  descrip- 
tion. 


LEA  MOTOR-DRIVEN  COLD  METAL  SAW. 

The  cold-metal  saw  illustrated  in  the  accompanying  half- 
tone has  been  placed  on  the  market  by  the  Lea  Equipment  Co., 
136  Liberty   St..  New  York  City,   and  has  been  specially   de- 


Lea  Equipment  Co.'s  Motor-driven  Cold  Metal  Saw. 

Signed  for  motor   drive.     This  adaptation   will   make   it   par- 
ticularly valuable  for  installation  in  such  parts  of  the  shop 
where  it  is  difficult  to  locate  a  saw  driven  from  a  counter-shaft. 
There    are,    for    instance,    in    the    average 
machine  shop,  one  or  more  saws  required  in 
the  stock  room   or  at  some   other  equally 
inconvenient    place    for    a    belt-driven    ma- 
chine.  In  such  a  case,  the  use  of  a  self-con- 
tained  motor-driven  machine  will  be   par 
ticularly  appreciated.   The  machine  is  fitted 
with  a  Westinghouse  variable  speed  motor, 
having  a  speed  range  of  from  1  1/3   to   1, 
with   a   speed   controlling   rheostat.      It    is 
only  necessary  to  move  the  handle  of  the 
controller    to    obtain    any    desired    speed. 
The   size   of   machine   shown   in   the  illus- 
tration requires  a  3%  H.  P.  motor,  and  is 
capable  of  cutting  off  round  stock  up  to  8 
inches    in    diameter.      The    motor    is    con- 
nected with  the   driving  shaft   of   the   saw 
by   a   Morse    silent   chain,    direct-connected 
gearing    having    been    eliminated    because 
experiments    have     shown    that    a     chain 
drive   is  more  satisfactory.     The   variable 
speed    of    the    motor    permits    adjustment 
of    the    eutting    speed    for    different    materials,    in    order    to 
obtain   the   maximum    efficiency   of  the   saw.     The    most   ad- 
vantageous peripheral   speed  of  the  saw  is  52   feet  per  min- 
ute with  a  very  coarse  feed  for  structural  iron,  machine  steel, 
and  similar  materials.     For  annealed   steel  a  lower  speed   of 
but    37    feet   a   minute   gives   greatest    efficiency.      The    same 


CONKLING  REVERSING  DEVICE. 

The  accompanying  half-tones  illustrate  the  application  and 
construction  of  a  new  mechanical  reversing  device  which  has 
been  designed  by  the  Conkling  Company,  Chicago,  111.  The  par- 
ticular features  of  this  device  are  that  it  is  applicable  to  any 


Fi^.  1.    Construction  of  Reversing  Device— Upper  Half  of  Cover  removed. 

machine  requiring  reversing,  that  it  will  reverse  without  shock, 
is  self-adjusting,  and  automatically  takes  up  the  wear.  The 
device  is  running  in  oil  so  that  the  wear,  therefore,  is  reduced 
to  a  minimum. 

In  PMg.  2  the  device  is  shown  applied  as  a  reversing 
mechanism  to  a  planer.  In  this  capacity  the  mechanism  has 
been  in  operation  in  the  Conklin  Company's  shop  on  a  planer, 
used  in  connection  with  an  individual  motor  drive.  When 
apjilied  as  shown,  the  platen  of  planers  ranging  in  size  from 
24  to  40  inches  can  be  run  on  the  return  stroke  at  a  speed  of 
200  feet  per  minute.  Ordinarily  the  platens  of  these  sizes  of 
planers  are  not  run  on  the  return  stroke  at  a  higher  speed  than 
75  feet,  or  at  most  100  feet  per  minute. 

Referring  to  Fig.  1,  this  illustration  shows  the  construction 
of  the  reversing  mechanism.  The  shaft  extending  at  the  right 
is  coupled  to  the  pinion  shaft  on  the  planer,  while  the  other 
shaft  extending  toward  the  front  of  the  device  is  connected  to 
the   driving  motor.     On   this   shaft   is   placed   a   bevel   pinion 


Fig.  2.    Planer  equipped  with  Conkling  Reversing  Device. 

driving  one  bevel  gear  on  each  side,  these  gears,  of  course, 
running  in  opposite  directions.  The  gear  at  the  right  runs  the 
platen  on  the  return  stroke  at  high  velocity,  and  the  gear  to 
the  left  drives  the  planer  on  the  forward  stroke.  The  manner 
in  which  the  speed  reduction  is  obtained  is  easily  visible  from 
this  illustration,  a  large  spur  gear  being  placed  to  the  right. 
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meshing  with  a  smalier  one  on  tlie  planer  driving  shaft,  while 
to  the  left  a  small  spur  gear  on  the  same  shaft  as  the  bevel 
gears  drives  a  large  gear  on  the  planer  driving  shaft.  On  this 
latter  shaft  are  iilaied  the  elntehes  Ijy  means  of  wliieh  either 
of  the  spur  gears  on  this  shaft  are  connected  with  the  shaft 
Itself,  the  controlling  yolies  l)eing  sliown  in  place  in  tlie  Illus- 
tration, together  with  the  bar  by  means  of  which  they  are 
operated.  To  the  extreme  Ufl  in  Kig.  1  is  shown  an  oil  gage 
glass  which  shows  the  depth  of  oil  that  should  be  kept  in  the 
gear  case. 

This  device  can  be  applied  lo  any  planci',  wbclher  new  or  in 
use,  and  in  connection  with  individual  motor  drive  it  adds  a 
valuable  feature  to  the  machine. 


DUST  EXHAUSTER  FOR  WALKER  SUR- 
FACE GRINDER. 

The  accompanying  half-tone  and  line  engravings  illustrate 
the  arrangement  and  construction  of  a  dust  exhauster  for 
surface  grinding  machines,  recently  brouglit  out  by  the 
Walker  Grinder  Co..  Worcester,  Mass.  The  device  consists  prin- 
cipally of  an  ordinary  exhaust  fan,  mounted  over  an  iron 
receptacle  partially  filled  with  water,  and  exhausting  down- 
ward into  the  tank.  The  hood  over  the  grinding  wheel  is 
provided  with  a  large  mouthpiece  on  the  rear  side  near  the 
bottom,  so  arranged  that  it  is  in  close  proximity  to  the  work 
and  so  that  the  natural  course  of  the  sparlcs  from  the  grinding 
will  be  toward  the  suction  pipe.     The  detailed  construction  is 


Pig.  1.    Arrangement  of  Walker  Exhauster  for  Surface  Grinder. 

very  plainly  shown  in  Figs.  2  and  3.  In  Fig.  2,  A  Is  the 
grinder  hood  provided  with  a  detachable  side  B.  for  the  pur- 
pose of  being  able  to  easily  remove  and  replace  the  grindin.? 
wheel  when  required.  The  mouthpiece  of  the  hood  is  lined 
with  a  leather  cone  E,  forming  a  seat  for  the  ball  joint  ex- 
liaust  connection  C,  which  is  held  in  i)lace  by  the  ring  D, 
which  is  concaved  on  the  inside  opening  so  that  it  may  be 
set  to  any  desired  angle,  and  clamped  by  means  of  screws 
F.  The  hood  A  is  fastened  to  the  grinder  head  and  swivels 
around  the  axis  of  stud  O,  being  clamped  in  jiosition  by  a 
screw  passing  through  the  oblong  slot  //.  This  adjustment  is 
introduced  for  the  inirpose  of  setting  knife  A'  of  the  device, 
so  that  it  will  just  clear  the  top  of  the  work,  and  also  to  pro- 
vide for  different  diameters  of  wheels.  The  wheel  shown 
in  the  liiilf-tone  l''lg.  1   is  aboul   half  \V(irn  out. 


Tlie  fan,  mounted  on  I  lie  water  lank,  as  shown  in  I'Mg.  ". 
Is  driven  from  ii  I  I  JMch  imllcy  on  the  drum  counter-shaft, 
belonging  to  the  surface  grinder  itself.  If  preferred,  the  fan 
can  be  belted  to  a  counter-shaft  in  the  ceiling,  but  as  there  is 


'<  .Vac-'i/iH'/-(;,jr.r. 

Flgr,  2.    Dust  Exhauster  Hood. 

no  objection  to  the  arrangement  shown,  it  is  recommended 
on  account  of  being  very  compact,  and  also  because  it  ha.s 
the  merit  of  being  self-contained.  The  tank  is  provided  with 
a  cover  M,  which  can  easily  be  raised  at  the  front  for  the 
purpose  of  cleaning,  and  renewal  of  the  water. 


Fig.  3.    Water  Tank  and  Fan  Exhauster. 

The  Walker  Grinder  Co.  has  had  one  of  these  devices  in 
operation  in  its  own  shops  for  several  months,  and  has  found 
it  highly  desirable  for  a  machine  used  for  dry  grinding. 
While  it  is  not  claimed  that  the  device  takes  care,  entirely, 
of  the  metal  dust  from  the  grinding,  it  does  exhaust  all  the 
fine  dust,  so  that  the  air  is  not  contaminated,  and  the  slight 
amount  of  metal  dust  remaining  is  of  no  consequence. 


MOTOR-DRIVEN  TOOL  GRINDER. 

The  wet  tool  grinder  illustrated  herewith,  arranged,  as 
shown,  for  motor  drive,  has  recently  been  placed  on  the  mar- 
ket by  the  Safety  Emery  Wheel  Co.,  of  Springfield,  Ohio.  The 
main  feature  of  the  new  machine  is  the  arrangement  of  the 


Safety  Emery  Wlieel  Co. 'a  Motor-driven  Wet  Tool  Grinder. 

motor  drive,  which  has  been  decided  upon  in  order  to  comply 
with  I  ho  i-equirements  for  a  practical  and  convenient  machine 
The  advantages  obtained  by  this  arrangement  may  be  stated 
as  follows:  the  motor  is  easy  of  access,  the  space  in  front  and 
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on  the  sides  of  the  grinder  is  unobstructed;  there  is  no  diffi- 
culty in  renewing  the  wheel;  and  the  belt  connection  between 
the  motor  and  the  wheel  prevents  undue  wheel  shock  from 
being  transmitted  to  the  motor,  and,  at  the  same  time,  the  belt 
tension  is  easily  adjusted  by  moving  the  motor  slightly  back 
and  forth  on  its  base-plate  pads.  Incidentally,  the  advantage 
of  being  able  to  use  any  standard  motor  is  gained,  the  pulleys 
being  proportioned  accordingly.  The  machine  and  the  motor, 
although  independent  of  each  other,  as  shown  in  the  illustra- 
tion, are  both  mounted  on  the  same  sub-base  plate,  so  that 
the  motor  forms  an  integral  part  of  the  complete  machine. 
The  controller  is  placed  very  conveniently  on  the  side  of  the 
machine,  as  shown.  As  regards  the  grinder  itself,  it  possesses 
som3  valuable  features  not  commonly  found.  Long  tools, 
bars,  etc.,  can  be  ground  by  opening  a  hinged  door  or  cover  in 
the  back  of  the  gear  guard.  The  motor  is  properly  covered 
to  prevent  any  disastrous  effects  from  the  water  which  may 
spray  over  it  from  this  grinding  operation.  Topheaviness  is 
avoided  by  ample  distribution  of  metal  near  the  base. 


SPUR  GEAR  HOBBING  MACHINE. 

A  machine  for  bobbing  spur  gears,  remarkable  for  its  sim- 
plicity of  design,  has  been  brought  out  by  the  Moline  Tool 
Co.,  Moline,  111.,  and  is  illustrated  in  the  half-tones.  Figs.  1 
and  2,  Fig.  1  showing  a  general  view  of  the  machine,  and 
Fig.  2  a  view  of  the  machine  from  above. 

The  machine  is  a  marked  departure  from  any  previous 
designs  of  spur  gear  bobbing  machines.  A  feature  that  at 
once  demands  the  attention  of  the  observer  is  that  the  hob 
spindle  is  set  at  a  permanent  angle  to  the  travel  of  the  gear 
blank  and  is  not  adjustable,  which,  as  far  as  we  know,  is  a 
feature  wherein  the  tool  differs  from  all  other  machines  for 
bobbing  gears.  Thus  the  spiral  angles  of  all  the  hobs  are  set 
the  same,  and  the  hobs  are  made  of  different  diameters  in 
order    to    allow    for    the    different    pitches.      For    the    finer 


Fig.  1.    Moline  Tool  Co.'s  Automatic  Spur  Gear  Hobbing  Machine. 

pitches,  where  the  hob  would  become  too  small  to  be  advan- 
tageously used,  it  is  made  with  double  thread.  As  is  very 
plainly  shown  in  Fig.  1,  the  hob  spindle  on  which  the  driving 
pulley  is  mounted  is  connected  by  gearing  to  a  shaft  A,  Fig. 
2,  at  the  rear  of  the  machine,  from  which  the  rotary  motion 
to  the  gear  blank  is  transmitted.  This  motion,  however,  is 
not  transmitted  to  a  worm-wheel  from  the  worm  on  shaft  A, 
but  instead  of  a  worm-wheel  a  master  spur  wheel  is  used, 
which  has  sufficient  width  of  face  to  traverse  past  the  worm 


on  the  shaft  A.  Fig.  2,  when  the  blank  is  fed  forward.  The 
worm  shaft  runs  in  an  adjustable  bearing,  so  that  the  worm 
can  always  be  kept  in  proper  mesh  vv-ith  the  master  wheel. 
The  worm  is  cut  at  the  same  angle  as  are  the  hobs,  so  that 
the  worm  shaft  and  hob  spindle  are  set  parallel  with  each 
other,  and  are  permanently  in  line.  It  is  evident  that  this 
greatly  adds  to  the  simplicity  of  the  design. 

The   master  wheel   B,   Fig.   2,   is   mounted  directly   on   the 
work-carrying  spindle,  and  is  mounted  in  bearings  on  a  car- 


Fig.  2.    Top  Vie\F  of  the  Spur  Gear  Hobbing  Machine. 

riage  or  slide,  which  is  fed  automatically  forth  and  back,  so 
that  when  the  master  wheel  traverses  past  the  master  worm, 
the  blank  to  be  cut  is  traversed  past  the  cutting  hob.  On 
account  of  the  pai-allelism  between  the  hob  and  the  worm- 
driving  master  gear  B,  the  matter  of  gearing  is  very  much 
simplified,  and,  in  fact,  is  no  more  complicated  than  that  of 
the  gearing  in  an  ordinary  screw-cutting  lathe. 

The  feed  of  the  carriage  is  directly  from  gears  mounted  on 
the  rear  end  of  the  work  spindle  at  C,  Fig.  2,  to  gears  on  the 
feed-screw  directly  below.  The  end  of  the  feed-screw  is  pro- 
vided with  a  hand-wheel  for  feeding  by  hand.  In  the  half- 
tones, the  feed  gear  on  the  end  of  the  work-carrying  spindle 
and  the  feed-screw  gear,  are  removed  and  are  not  visible. 
There  is  also  a  cover  over  the  master  gear  B,  which  is  removed 
in  order  to  show  this  part. 

The  hob  end  of  the  column,  under  the  hob  and  work,  is 
open,  so  that  all  the  chips  fall  directly  into  the  opening,  and 
are  removed  through  a  door  at  the  bottom  of  the  column  on 
the  back  side  of  the  machine,  thereby  avoiding  scattering  the 
chips  around  the  floor.  This  machine  is  made  in  one  size 
only,  and  has  a  capacity  of  cutting  spur  gears  up  to  12  inches 
in  diameter,  5  diametral  pitch,  and  6-inch  face. 


GARDNER  COMBINATION  DISK  GRINDER. 

In  the  July,  1908,  issue  of  Machinery  a  double  disk  grinder, 
built  by  the  Gardner  Machine  Co.,  Beloit.  Wis.,  was  described 
and  illustrated.  The  company  has  also  brought  out  a  combina- 
tion disk  grinder,  consisting  of  the  grinder  as  previously 
shown  in  Machinery,  and  fitted  with  a  third  wheel  on  the 
right-hand  end,  and  with  a  rocker  shaft  fastened  in  the  base 
of  the  machine  on  which  any  style  of  work  table  may  be 
mounted.  A  style  of  table  particularly  convenient  for  manu- 
facturing purposes,  where  rapid  handling  of  duplicate  pieces 
is  required,  termed  the  universal  lever  feed  table,  is  particu- 
larly recommended.  This  table  has  a  vertical  and  angular 
adjustment  and  is  counter-balanced.  The  top  surface  of  the 
table  is  provided  with  Tslots  for  bolting  fixtures  or  holders 
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for  tlie  work.  The  table  Is  operated  by  a  liaiul  lever,  and  Is 
adjusted  by  a  micrometer  stop  screw,  graduated  to  0.001  Inch. 
When  the  right-hand  end  of  the  machine  Is  used  alone,  the 
head  carrying  the  double  disks  Is  uncoupled  from  the  rest  of 
the  machine.  When  tlie  machine  is  not  used  for  doublc-l'a<^e 
grinding  at  all,  the  movat)lo  head  can  be  entirely  removed,  and 
a  special  table  sulistitutcd  for  single-face  grinding.  The  weight 
of  tills  madiine,  wliidi  is  termed  No.  12  Comblnatipn  Gardner's 
lm|iroved  disk  grinder,  with  all  its  accessories,  crated  for 
domestic  shipment.  Is  2,200  pounds. 


NORTON  MOTOR-DRIVEN  GRINDING  MACHINE. 

The  accompanying  two  half-tones  show  a  front  and  back 
view  of  a  new  grinding  machine  which  has  been  brought  out 
by  the  Norton  Grinding  Co.,  Worcester,  Mass.  This  machine 
Is  known  as  a  20  and  32xl6S-inch  self-contained  electric  drive 
grinding  machine,  the  name  being  derived  from  the  fact  that 
the  machine  swings  20  inches,  except  in  the  gap  plainly  indi- 
cated in  Fig.  1,  where  it  will  swing  32  inches.  One  of  the 
principal  features  of  the  machine  is  this  gap  arrangement.  In 
the  grinder  shown  in  the  half-tones  the  gap  Is  In  the  center 
of  the  table  and  is  ■14  inches  long.  The  gap  can,  however,  be 
made  of  any  length  and  placed  at  any  position  on  the  table  to 
suit  the  work  for  wliich  the  machine  Is  especially  intended. 


supported.  Tlie  grinding  wheel  used  with  tills  machine  Is  24 
inches  In  diameter  by  4  inches  face. 

The  plates  shown  under  the  grinder  bed  In  both  Figs.  1  and 
2  are  intended  to  be  carefully  imbedded  to  straight-edge  and 
level  In  the  foundalion  of  the  machine.  Wedges  are  used 
Milder  the  michine,  resting  on  these  iilates;  these  wedges  are- 
adjusted  with  two  nuts,  one  on  either  side  of  the  projecting 
end  of  the  wedge,  the  nuts  being  operated  on  threaded  studs 
fixed  in  the  base  of  the  machine.  Both  the  plates  and  the 
wedges  are  machined  to  insure  broad  permanent  contact. 

The  machine  shown  In  the  half-tones  was  made  especially 
for  a  German  railway  works,  for  grinding  crank-pins,  valve 
stems,  truck  axles  and  piston  rods,  the  pistons  having  ex- 
tension rods.  Steady  rests  are  shown  mounted  on  a  base, 
which  Is  arranged  to  be  moved  along  the  front  edge  of  the 
gap,  to  accommodate  different  thicknesses  and  different  posi- 
tions of  pistons.  These  rests  with  their  base  can  be  removed 
to  give  a  clear  space  over  the  entire  gap.  The  total  length  of 
the  machine  Is  22  feet  and  the  total  weight  Is  25,000  pounds. 


PORTABLE  ELECTRIC  RADIAL  DRILL. 

The  accompanying  half-tone  illustrates  a  portable  electric 
radial  drill  placed  on  the  market  by  the  United  States  Electrical 
Tool  Co.,  Cincinnati,  O.     The  general  features  of  this  machine 


Fig.  1.     Front  Vie^v  of  Norton  Self-contained  Motor-driven  Grinding  Mactiine. 

The  rear  view  of  the  machine,  Fig.  2,  shows  the  manner  of  are  plainly  Indicated  in  the  illustration.  The  drill  is  fitted 
application  of  the  electric  motor.  It  will  be  seen  that  no  extra  with  a  rack  and  pinion  for  feeding  the  radial  arm  outward,  and 
floor  space  is  required  for  the  motor,  as  It  stands  within  the      it  can  drill  at  a  radius  of  32  inches  at  any  place  in  the  hori- 


Fifif.  2.    Bear  Vle-w  of  Grinding  Machine, 

rectangular  outlines  defined  by  the  extremities  of  the  base  of 
the  grinding  machine  itself.  The  motor  should  be  of  20  horse- 
power for  large  and  heavy  work,  but  if  the  machine  is  regu- 
larly used  for  small  work,  a  smaller  motor  could  be  applied, 
the  makers  stating  that  from  5  to  20  horse-power  should  be 
reckoned  upon,  according  to  the  character  of  the  work  and 
the  ambition  of  the  oiierator  in  turning  out  the  product.  The 
details  of  the  construction  are  practically  the  same  as  those 
of  the  regular  sizes  of  the  Norton  grinding  machines,  and  the 
same  methods  of  construction  as  employed  in  the  building  of 
the  regular  types  have  been  adhered  to.  The  foot-stock  Is  ar- 
ranged for  sensitive  adjustment  in  order  to  secure  straight 
work,  and  both  the  head  and  foot-stock  are  made  extra  heavy 
to  insure  duraliility  as  well  as  accuracy  when  heavy  work  Is 


showing  Arrangement  of  Motor  and  Drive. 

zontal  plane  and  at  any  angle.  The  radial  arm  is  provided 
with  an  index  line  and  a  corresponding  line  is  made  In  Its 
sleeve,  so  that  the  drill  can  he  set  in  a  perfectly  vertical  posi- 
tion in  a  very  few  seconds. 

The  drill  can  be  fed  downward  !>  inches  by  means  of  the 
hand-wheel  shown  to  the  left  in  the  illustration,  which,  through 
a  worm  and  worm-wheel,  connects  with  the  usual  rack  and 
pinion  feed  arrangement.  On  the  back  side  of  the  machine,  not 
shown  In  the  illustration,  a  crank  is  provided  for  quick  return 
by  hand.  The  vertical  column  and  the  horizontal  arm  are 
made  of  a  hollow  steel  tubing,  the  column  being  fitted  with  a 
screw  to  raise  and  lower  the  arm.  The  drill  spindle  is  fitted 
with  thrust  ball  bearings.  The  motor  is  of  the  air-cooled  type, 
and  the  current  is  taken  directly  from  an  ordinary  incaudes- 
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cent  lamp  socket,  the  motor  being  supplied  either  for  direct 
or  alternating  current.  The  hand-wheel  shown  on  the  top 
of  the  electric  drill  motor,  is  used  for  knocking  out  the  twist 
drills. 

It  will  be  noticed  that  the  horizontal  arm  is  fitted  with  an 
eye-bolt  so  placed  that  the  device  counterbalances  at  this  point. 
This  eye-bolt   is  used   for  carrying  the  drill   about  the   shop 


United  States  Electrical  Tool  Co. 'a  Portable  Electric  Radial  DriU. 

with  a  crane  or  hoist,  or  by  placing  a  bar  through  the  eye-bolt 
for  two  men  to  carry  the  drill,  the  weight  of  which  is  16J 
pounds. 

These  drills  are  made  in  two  sizes,  one  intended  for  drilling 
holes  up  to  %-inch  in  steel,  and  the  other  for  drilling  1%-inch 
holes  in  the  same  material,  the  drill  spindle  being  fitted  with 
a  No.  2  Morse  taper  socket  for  the  smaller  size,  and  with  a  No. 
3  socket  for  the  larger  size  drill. 


SPEED  REDUCING  GEAR. 

The  accompanying  illustration  shows  a  speed  reducing  gear 
intended  particularly  for  reducing  the  speed  from  the  motor 
driving  shaft  to  any  required  speed  of  the  driven  shaft  on  the 
machine  to  which  the  motor  is  connected.  As  plainly  shown 
in  the  illustration,  the  design  is  based  on  the  principle  of 
using  planetary  gears,  two  sets  of  which  are  used  in  order 
tJ  bring  down  the  speed  reduction  to  the  required  ratio.  The 
mechanism  is  entirely  encased  and  oil-tight.  T'le  special  ad- 
vantage of  this  reducing  gear  is  that  the  power  i=;  taken  from 


annular  or  internal  gears  are  made  of  semi-steel,  the  idlers 
being  made  of  steel,  and  bushed  with  hardened  steel  bushings. 
The  bearings  are  bushed  with  phosphor-bronze.  The  device  is 
made  in  a  variety  of  sizes  and  speed  reductions,  for  %  to  50 
H.P.,  and  can  be  arranged  either  vertically  or  horizontally.  A 
universal  coupling  is  also  made  by  the  makers  for  connecting 
the  motor  to  the  reduction  gear  shaft,  which  obviates  the 
necessity  for  perfect  alignment  between  the  motor  and  the 
device. 

Several  applications  of  the  use  of  this  speed-reducing  gear 
could  be  mentioned.  In  one  case,  for  instance,  a  5  H.P.  ver- 
tical motor  driving  a  vertical  shaft  is  provided  with  a  speed- 
reducing  gear  having  a  reduction  ratio  of  73  to  1.  In  another 
case  a  7%  H.P.  motor  with  a  reduction  gearing  of  4  to  1,  is 
direct  connected  to  a  worm-gear  elevator,  this  drive  eliminat- 
ing the  objectionable  belt  drive.  In  another  case,  a  2  H.P. 
reduction  gear  is  placed  between  the  motor  and  an  automatic 
gear-cutting  machine,  reducing  the  speed  from  1,800  to  24.5 
R.P.M.  As  a  last  example  we  may  mention  a  5  H.P.  motor 
with  reduction  gear,  direct  connected  to  a  line  shaft,  reducing 
the  speed  from  1,000  to  150  R.P.M.  This  device  is  manufac- 
tured by  the  D.  O.  James  Mfg.  Co  ,  351-353  W.  Monroe  St., 
Chicago,  111. 


GISHOLT  DOUBLE  EMERY  GRINDER. 
The  double   emery  grinder  illustrated  herewith,   represents 
one  of  the  latest  machines  brought  out  by  the  Gisholt  Machine 


D.  O.  Jamea  Mf^    Co.s  Speed  Reducing  Gear. 

three  points,  and  all  the  moving  parts  run  in  the  same  direc- 
tion, so  that  it  gives  a  balanced  drive  that  has  a  greater 
margin  of  safety  than  a  drive  with  one  or  two  planetary  gears 
would  have,   and   it   requires   practically   no   attention.     The 


Gisholt  Double  Emery  Grinder. 

Co.,  Madison,  AVis.     This  machine  is  supplied  with  two  emery 
wheels,  ]i.j-inch  face  and  14  inches  diameter,  mounted  on  a 
spindle  running  in  adjustable  self-oiling  boxes.     Any  end  play 
in  the  spindle  may  be  easily  taken  up  by  ad- 
justing two  screws  in  the  face  of  the  spindle 
driving    pulley.      The    machine    is    supplied 
either   belt-driven    or   provided   with   motor 
drive.     Several  improvements  have  been  em- 
bodied in  the  design  of  this  grinder.     The 
wheels  and  driving  parts    are    enclosed    as 
much  as  is  possible  by  suitable  guards.    The 
method   of  water   supply   largely   eliminates 
the  splashing  of  the  water,   and   materially 
assists  in  keeping  the  floor  by  the  machine 
dry.     A  fan  water  pump  and  a  large  water 
reservoir  are  provided  in  order  to  insure  an 
abundant  supply  of  water.   The  water  nozzle, 
instead  of  being  at  the  usual  position  on  the  upper  side  of  the 
work  rest,  is  placed   in  the  back  or  wheel  side  of  the  work 
rest;   the  water,  therefore,  instead  of  coming  from  the  nozzle 
directly  over  the  wheel  and  rest,  follows  the  wheel  nearly  a 
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full  revolution,  and  comes  around  in  a  line  s|iia.\.  infcilnn  tliu 
work  at  the  point  of  contact  with  the  enii'iy  wheel.  The  work 
Is  thus  always  In  plain  view.  The  machine  has  a  large  water 
pan  of  such  dimensions  that  a  piece  of  work  up  to  11  Inches 
In  lensth  will  come  entirely  within  the  pan  when  KrIiulIng, 
and  therefore  any  drip  from  It  will  go  directly  Into  the  pan, 
from  which  It  drains  Into  the  tank.  Instead  of  splashing  on 
the  floor.  It  will  be  noticed  from  the  engraving  thai  Ihe 
spindle  pulley  Is  well  protected,  so  that  the  belt  Is  kept  en- 
tirely free  from  water  and  emery,  thus  materially  Increasing 
the  life  of  the  belt.  The  machine  is  very  heavy  for  Its  size, 
and  was  originally  designed  by  the  GIsholt  Machine  Co.  for 
its  own  use. 


CHALLENGE  HIGH-SPEED  POWER  HACK-SAW. 

The  power  hack-saw  illustrated  in  the  accompanying  half- 
tone engraving  is  numufactured  by  the  firm  of  C.  J.  Weinman 
&  Co..  Dayton,  Ohio.  It  embodies  several  interesting  features, 
and  differs  in  some  respects  to  a  great  extent  from  the  ordi- 
nary type  of  power  hack-saw.  One  of  the  special  features 
of  the  machine  is  that  a  friction  device  Is  provided  for  rais- 
ing the  saw  blade  from  the  work  on  the  return  stroke,  the 
same  device  forcing  the  blade  into  the  metal  during  the  cut- 
ting stroke.  This  on  the  one  band  saves  the  saw  teeth,  and 
en  the  other,  makes  the  saw  cut  faster.  Another  feature  of 
interest  is  embodied  in  the  design  of  the  connecting  arm;  by 
having  this  slotted  in  the  center,  a  quick  return  stroke  is 
accomplished,  while  the  forward  stroke  is  slow.  This  arrange- 
ment adds  about  thirty  per  cent  to  the  speed  of  the  machine 
as  compared  with  a  machine  of  the  old  type,  where  the  for- 
ward and  return  strokes  are  at  the  same  velocity.  Having 
done  away  with  the  regular  type  of  connecting-rod,  the  build- 
ers have  been  able  to  present  a  machine  that  is  much  more 
compact  than  the  ordinary  power  hack-saw,  making  it  more 
rigid  and  at  the  same  time  taking  up  less  space.  The  machine 
is  provided  with  a  swivel  vise  for  cutting  off  stock  at  an 
angle,    and    with    an    adjustable    stop    for    the    length    of    th3 


C.  J.  Weinman  &  Co. 'a  High-speed  Power  Hack-aaw. 

Stock  to  be  cut  off.  The  machine  has  adjustments  to  insure 
straight ness  of  cut,  and  proper  adjustment  for  wear.  The 
most  important  dimensions  are  as  follows:  The  capacity  of 
the  machine  is  4Vj  x  .''j-incb  stock.  The  floor  space  occupied 
Is  lo  X  31  inches.  The  diameter  of  the  driving  pulley  is  l.'i 
inches,  the  width  2i.i  inches,  and  its  speed  60  revolutions 
per  minute.  The  length  of  saws  used  is  12  inches.  The  weight 
of  the  machine  is  160  pounds. 


SPRINGFIELD  PNEUMATIC  PRESS. 

The  accompanying  illiist ration  shows  a  pneumatic  press 
designed  and  built  by  the  Springfield  Machine  Tool  Co.,  631 
Southern  Ave.,  Springfield,  O.,  for  use  In  the  company's  own 
factory  for  making  press  fits,  as  an  arbor  press,  etc.  The 
tool,  however,  has  i)roved  to  be  so  useful  that  it  has  been 
deciilcd  to  phui-  the  device  on  the  market.     Besides  its  vari- 


Pneumatic  Presa  built  by  the  Springfield  Machine  Tool  Co. 

ous  uses  in  ordinary  machine  shops,  this  tool  ought  to  find 
application  in  railroad  shops,  where  a  large  number  of  bronze 
boxes  are  forced  into  locomotive  parallel  rods  and  for  forcing 
crown  brasses  into  locomotive  driving  boxes,  and  for  many 
other  purposes.  The  special  feature  of  the  press  is  that  it 
is  operated  by  compressed  air.  The  device  consists  of  two 
main  frame  castings  and  two  heavy  upright  screws.  The 
base  casting  is  of  massive  proportions,  in  order  to  give  ade- 
quate strength,  and  is  wide  enough  to  permit  work  40  inches 
in  diameter  to  be  laid  upon  it.  The  opening  in  the  base 
casting  at  its  center,  clearly  shown  in  the  illustration,  extends 
back  beyond  the  center  of  the  device,  and  is  fcr  the  purpose 
of  permitting  a  portion  of  the  work,  such  as  a  shaft,  axle  or 
arbor,  to  extend  below  the  device  a  considerable  distance. 

The  upper  frame  casting  contains  in  its  center  the  air 
cylinder,  12  inches  in  diameter,  the  piston  having  an  S-inch 
stroke.  If  required  for  special  cases,  the  stroke  can  be  made 
longer.  The  piston  is  fitted  with  three  rings,  which  prevents 
air  leakage.  The  lower  end  of  the  piston  rod  carries  a  heavy 
circular  shoe,  as  shown  in  the  engraving,  the  central  portion 
of  which  is  filled  with  babbitt,  so  that  the  work  will  not  be 
bruised  when  the  pressure  is  applied.  The  object  of  threading 
the  two  uprights  is  to  permit  adjusting  the  upper  casting  to 
whatever  height  is  required  by  the  work.  By  the  use  of  the 
adjusting  screws  the  press  can  be  made  to  accommodate 
almost  all  classes  of  work. 

The  operation  of  the  air  for  the  piston  is  throu.gh  a  valve 
at  the  right-hand  side  of  the  upper  frame  casting,  this  valve 
controlling  the  air  both  above  and  below  the  piston.  The 
valve  is  very  simple  in  its  operation.  As  it  is  moved  from 
the  left-hand  position  the  piston  is  raised,  while  a  further 
movement  will  shut  off  all  the  air;  then  by  moving  the 
handle  still  further  in  the  same  direction,  the  piston 
is  lowered,  which  permits  the  full  air  pressure  to  be  applied 
to  the  work.  If  the  pressure  thus  obtained  does  not  prove  to 
be  sufficient  to  give  the  desired  results,  a  further  movement 
of  ihe  controlling  handle  in  the  same  direction  throws  into- 
oijcration  a  small,  quick-acting  air  iiump,  which  is  placed  on 
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the  top  of  the  upper  frame,  but  not  shown  in  the  accompany- 
ing engraving.  This  pump  is  capable  of  raising  the  pressure 
to  250  pounds,  when  the  main  line  is  supplied  with  air  hav- 
ing SO  pounds  pressure  to  the  square  inch.  The  air  supplied 
through  the  valve  is  so  regulated  that  the  piston  cannot  move 
too  rapidly  in  either  direction.  The  press  as  shown,  without 
the  auxiliary  pump,  when  supplied  with  air  of  SO  pounds 
pressure  per  square  inch,  is  capable  of  exerting  a  total  press- 
ure of  S,800  pounds  at  the  end  of  the  piston  rod,  but  when 
the  pump  is  brought  into  action,  it  will  exert  a  total  pressure 
of  27,000  pounds. 


TOLEDO  DOUBLE-PITMAN  GANG  PRESS. 

The  demand  for  machines  for  performing  punching  opera- 
tions rapidly  and  economically,  as  well  as  the  activity  of  the 
manufacturers  of  this  class  of  machines,  is  exemplified  by  the 
fact  that  hardly  a  month  passes  without  our  recording  some 
progress  in  press  design.  In  the  half-tone,  Fig.  1,  and  the 
line  engraving.  Fig.  2,  a  general  view  and  the  design  of  a 
double-pitman  gang  press,  brought  out  by  the  Toledo  Machine 
&  Tool  Co.,  Toledo,  Ohio,  is  shown.  This  press  is  designed 
for  operating  a  gang  of  six  sets  of  dies  for  cutting  out  the 
tops  or  bottoms  of  tin  cans,  but  the  press  can,  of  course,  be 
used  for  various  other  classes  of  worlv  of  a  similar  nature.  It 
is  set  in  an  inclined  position  in  order  to  permit  the  sheet 
metal  to  feed  through  by  gravity.  The  press  has  a  capacity 
for  producing  200,000  pieces  of  this  character  in  ten  hours, 
and  its  construction  embodies  several  interesting  features, 
which  we  shall  refer  to  in  detail. 

When  first  placing  the  sheet  in  the  press,  the  hand  lever  just 
visible  on  the  left-hand  side  of  the  press  in  Fig.  1  is  operated, 
after  which  the  press  is  started  in  the  regular  manner  by  the 
foot  treadle  and  runs  continuously  for  the  required  number  of 


Fig,  1,    Toledo  Double  Pitraan  Gan^  Press. 

Strokes  to  finish  the  sheet.  At  this  point  the  press  is  auto- 
matically stopped  by  a  cam  movement  of  the  disk  at  the  right- 
hand  side  of  the  housing,  which  disengages  the  locking  device 
for  the  foot  treadle,  and  in  this  manner  releases  the  driving 
clutch.  The  hand  lever  shown  in  Fig.  1  on  the  right-hand 
side  of  the  press,  enables  the  operator  to  Instantly  release  the 
clutch  mechanism,  before  the  completion  of  the  entire  sheet, 
at  any  stroke  required. 

The  relative  position  of  the  dies  is  shown  in  the  line  en- 
graving. Fig.  2,  which  also  shows  in  the  sectional  view'  the 
construction  of  the  dies,  and  the  independent  means  for  con- 
trol and  adjustment  of  each  die.  The  six  dies  are  set  in  two 
rows  in  an  alternate  or  staggered  position  in  order  to  be  able 
to  use  up  the  amount  of  stock  to  its  fullest  extent.     How  well 


this  latter  object  is  obtained  is  shown  by  the  scrap  left  from 
the  punching  operation,  which  is  shown  in  front  of  the  base 
of  the  machine  in  Fig.  1.  This  illustration  also  shows  how 
in  a  separate  punching  operation  in  another  press  the  small 
amount  of  scrap  left  in  three  places  at  each  end  of  the  sheet 
is  used  up  for  rectangular  can  bottoms.  This  procedure,  and 
the  arrangement  of  the  dies  reduces  the  scrap  to  the  smallest 
amount  possible,  yet  leaving  a  web  of  the  sheet  between 
the  holes  to  prevent  clogging  up  or  buckling  of  the  sheet  in 
the  dies.  This  web,  however,  is  a  trifle  less  than  1/16  inch 
at  its  smallest  width. 

Referring  to  Fig.  1,  it  will  be  seen  that  the  slide  proper  or 
main  ram  is  very  long,  having  bearings  practically  twice  the 


Fig.  2.    Section  through  Press,  shownng  Construction. 

length  of  similar  bearings  in  ordinary  presses.  Each  of  the 
upper  dies  fits  in  a  recess  or  socket,  the  dies  being  securely 
clamped  in  position  by  means  of  a  cap  and  four  studs,  as  indi- 
cated. These  punch  holders  or  upper  dies  are  provided  with 
an  adjustment  obtained  by  a  threaded  shank  A,  Fig.  2,  on 
which  collars  are  fitted  above  and  below  the  socket  or  cap, 
providing  in  this  manner  an  easily  accessible  adjustment,  in 
addition  to  the  regular  twin  gear  adjustment  provided  for 
the  slide  or  ram  proper.  The  cutting  punches  or  upper  dies 
are  screwed  to  the  ends  of  the  shanks  referred  to,  and  can 
be  removed  for  repairs  or  renewal  without  difficulty.  The 
lower  dies  are  each  mounted  separately  in  independent  hold- 
ers, which  are  in  turn  set  in  recesses  in  the  main  bolster  or 
bed  plate.  In  this  manner  positive  and  correct  alignment  of 
the  upper  and  lower  dies  is  obtained  at  all  times. 

An  automatic  positive  knock-out  to  the  upper  dies  is  pro- 
vided by  means  of  a  stem  or  bar  B,  running  down  through  the 
threaded  plunger  or  sleeve  A,  shown  in  Fig.  2,  and  connecting 
to  the  inner  pad  of  the  upper  die.  Directly  above  this  rod  or 
bar,  and  attached  to  the  cross  bar,  running  from  right  to 
left  of  the  press,  both  in  the  front  and  rear  of  the  machine, 
is  the  knock-out  arm.  This  arm  is  fitted  with  a  screw  and 
jam  nut,  providing  an  independent  adjustment  for  the  knock- 
out to  each  set  of  dies. 

The  heavy  bolster  or  bed  plate  is  held  in  position  by  means 
of  four  large  bolts.  This  plate  has  massive  lugs  or  ears  on 
the  right-  and  left-hand  side  in  front  of  each  housing  of  the 
press,  and  the  plate  is  securely  held  obviating  the  tendency  to 
slide  downward  because  of  the  inclined  position. 

It  is  not  required  to  square  the  sheets  to  prepare  them  for 
this  press,  and  one  operation  taking  considerable  time  Is 
thereby  avoided.  As  already  intimated,  each  die  or  set  of  dies 
in  the  group  of  six  may  be  removed,  replaced  and  adjusted 
independently    of  each    other   in    the   same   manner   as   when 
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\islng  similar  dies  in  a  single  die  press.  This  is  one  of  tlie 
principal  features  of  the  mai-hlne,  wherehy  It  overcomes  one 
of  the  greatest  sources  of  Inconvenionce  lieretofore  experi- 
enced In  tlio  use  ot  gang  presses. 


Amekuan  Steam  Gage  and  Vai.ve  Mfg.  Co.,  Boston,  Mass. 
A'est  pocket  speed  counter,  registering  accurately  tlie  number 
of  revolutions  In  plain  figures.  The  device  is  very  small  and 
■convenient  to  carry. 


BiKDSiioKO  Steel  Foundry  and  Machine  Co.,  Blrdshoro,  Pa. 
Motor-driven  cold  saw,  especially  designed  for  small  work. 
The  table  on  which  the  work  is  clamped  has  vertical  and 
horizontal  adjustment,  and  the  saw-carrying  head  can  be 
«wiveled  around  to  any  angle  desired.  Speed  variation  is 
•effected  by  using  a  variable  speed  motor. 


H.  C.  H.  W.U.SH  Co.,  2448  W.  Kinzie  St.,  Chicago,  111.  Tur- 
ret bench  press  carrying  four  sizes  of  punches  or  other  tools 
for  punching,  bending,  shearing,  wire  cutting,  riveting,  em- 
bossing, etc.  The  capacity  of  the  machine  for  punching  is 
a  5/16-inch  hole  through  '/4-inch  stock.  It  will  punch  holes 
1%  inch  from  the  edge  of  the  stock.  The  device  is  built  to 
be  worked  by  hand,  but  may  also  be  fitted  so  that  it  can  be 
worked  by  power. 


Hamilton  Machine  Tool  Co.,  Hamilton,  Ohio.  Double  back 
geared  lathe,  intended  for  unusually  heavy  work  or  for  high 
speed.  The  machine  is  known  as  style  A  lathe,  and  this  type 
Js  made  in  all  regular  sizes  up  to  and  including  28  inches 
swing.  Larger  lathes  are  furnished  with  double  gears  for 
doing  extra  heavy  work.  The  double  back-gears  can  be  in- 
stantlj-  connected  or  disconnected  by  a  spring-locking  device, 
and  either  set  of  back-gears  can  be  thrown  in  and  out  very 
rapidly. 


Wn-LiAMS  Tool  Co.,  Erie,  Pa.  Improvement  in  the  com- 
pany's No.  2  pipe  threading  and  cutting-off  machine,  princi- 
pally in  the  method  of  the  drive.  The  speed  changes  are  ob- 
tained mechanically  from  a  single  speed  driving  shaft  which 
may  be  either  belt  or  motor  driven,  the  size  of  motor  required 
heing  2  H.P.  The  drive  for  the  spindle  is  through  gears  under 
the  head-stock  in  the  bed  ^of  the  machine,  the  changes  In  gear 
combinations  being  made  by  sliding  gears.  Six  speed  changes 
in  all  are  obtainable. 


Fat  Machine  Tool  Co.,  Second  and  Glenwood  Aves.,  Phila- 
delphia, Pa.  Cam-cutting  machine  designed  especially  for 
cutting  cams  for  textile  machinery.  The  cams  usually  cut  are 
grooved  face  cams  up  to  20  Inches  in  diameter.  Cams  of  other 
descriptions  can.  of  course,  also  be  cut.  The  machine  has  a 
duplex  head,  the  former  or  master  cam  being  bolted  to  one 
face-plate,  while  the  cam  to  be  cut  is  held  to  the  other  and 
operated  upon  by  the  milling  cutter,  which  latter  is  driven 
by  a  belt  independent  ot  the  drive  for  the  two  face-plates  of 
the  machine. 


Peatt  &  Whitnet  Co.,  Hartford,  Conn.  Double  spindle 
spline  milling  machine  intended  for  slotting  work  of  any 
description  clear  through,  or  grooving  work  to  any  depth  re- 
quired. It  is  particularly  adapted  for  milling  the  oblong  open- 
ings in  drill  sockets,  tool-posts,  boring-bars.  etc.  The  machine 
is  provided  with  two  cam-controlled  spindles  mounted  one  on 
each  end  of  the  machine,  the  table  for  feeding  the  work  being 
between  the  cutters  in  the  center.  Each  head  may  be  operated 
independently  when  a  single  keyway  or  a  shallow  groove  is 
to  be  cut 


iNGEiisoLL  MiLLiNc.  MACHINE  Co.,  Rockford,  111.  Special 
hoiizontal  spindle  milling  machine  of  the  planer  type  pro- 
vided with  a  head  carrying  a  vertical  spindle  and  a  spindle  in 
an  angular  direction  adapted  especially  for  inillin,g  gas  engine 
beds.  The  machine  is  of  large  dimensions,  with  a  distance  of 
42  inches  between  (lie  housings,  the  (able  being  10  feet  long 
and  (he  weight  of  the  machine  30,000  pounds.  While  espe- 
cially intended  for  gas  engine  beds,  the  design  of  the  machine 
adapts  it  (o  any  other  milling  which  could  conveniently  be 
done  on  a  machine  of  this  size. 


Eiii:iiiiAniiT  HiioriiKK.s  Maciii.ne  Co.,  GO  Union  St.,  Newark, 
N.  J.  Auloniadc  worm-wheel  bobbing  machine  designed  for 
automatically  bobbing  large  quantities  of  worm-wheels  for 
manufacturing  purposes.  A  cam  feed  Is  used,  having  been 
decided  upon  on  account  ot  the  large  quantities  of  each  size 
gear  to  be  cut,  the  cam  being  driven  through  change  gears 
from  the  work  spindle.  The  wheels  are  bobbed  without 
being  previously  gashed.  The  machine  feeds  the  head  down- 
ward to  the  proper  depth  of  cut.  automatically,  and  proceeds 
with  the  bobbing  process  until  finished.  When  the  head  re- 
turns to  its  original  position,  the  machine  stops. 

■h       *       * 

MACHINERY  SWINDLER  ON  PACIFIC  COAST. 

J,  J.  McCabe,  30  Church  St.,  New  York,  manuracturer  of  the 
McCabe  double-spindle  lathe,  has  berin  informed  that  a  man 
representing  himself  as  Eddie  Ward,  and  professing  to  be 
McCabe's  western  traveling  agent,  is  at  present  making  a  tour 
of  the  Pacifi"  Coast,  ostensibly  selling  McCabe's  double-spindle 
lathe.  He  introduces  himself  with  cards  printed  in  large 
letters  "McCabe"  and  underneath  in  small  letters  "as  sure 
as  the  hand  of  fate — New  York  office,  916  Brent  St.;  Chicago 
office,  8  So.  Canal  St."  A  few  weeks  ago  Ward  called  on  Mr. 
James  Roake,  Oregon  City,  Ore.,  and  inquired  if  he  was  in 
the  market  for  a  double-spindle  lathe.  Mr.  Roake  was  more 
interested  in  a  shaper,  and  gave  Ward  an  order  for  one  which 
Ward  claimed  McCabe  had  taken  in  connection  with  other  tools 
from  a  defunct  shop  at  Suisan,  Cal.  The  shaper  was  repre- 
sented as  an  18-inch  machine  in  first-class  condition,  having 
been  used  but  eighteen  months,  and  fully  equipped.  It  was 
claimed  that  the  cost  of  the  tool  was  $425.00  less  6  per  cent. 
Ward  "sold"  the  tool  to  Mr,  Roake  for  $252.50  and  Mr.  Roake 
gave  Ward  a  check  for  $39.60  to  prepay  the  freight  to  Oregon 
City.    Neither  Ward  nor  the  shaper  has  been  heard  from  since. 

Mr.  McCabe  informs  us  that  he  has  no  Mr.  Eddie  Ward  in 
his  employ  and  that  the  individual  representing  himself  as  his 
representative  is  an  imposter.  His  Pacific  Coast  interests  are 
cared  for  by  Harron,  Rickard  &  McCone,  of  San  Francisco  and 
Los  Angeles,  and  by  the  Hahlidie  Machinery  Co.,  of  Seattle 

and  Spokane. 

*  *     * 

About  three  years  ago  B.  J.  Lambert,  professor  of  structural 
engineering,  State  University  cf  Iowa,  designed  a  rather  novel 
blue-print  frame,  a  description  of  which  was  printed  In  the 
1908  issue  of  the  Transit  as  follows:  The  frame  proper  is  of 
wood  with  a  slightly  curved  top,  over  which  is  stretched  a 
thin  sheet  of  celluloid,  fastened  firmly  at  one  end  of  the 
frame.  By  means  of  a  cam  action  and  adjusting  screws  at  the 
other  end,  the  celluloid  sheet  can  be  quickly  tightened,  or 
released  and  rolled  back  to  insert  tracings,  films,  and  paper. 
The  paper  can  be  examined  readily,  without  removal,  by  partly 
unrolling  the  celluloid  cover.  In  this  way  the  printing  can  be 
timed  as  desired.  Rolled  tracings,  films,  and  papers  are 
much  more  readily  handled  than  in  an  ordinary  glass  frame. 
The  frame  is  also  very  light  in  weight,  gives  perfect  contact 
over  all  the  surface,  prints  as  readily  as  with  glass,  and  is, 
in  all  respects,  perfectly  satisfactory. 

*  *     * 

The  firm  of  Hans  Renold,  Ltd.,  Manchester,  chain  manufac- 
turer, has  issued  an  interesting  pamphlet,  giving  accounts 
of  a  number  of  tests  made  at  the  works  of  the  firm  to  ascer- 
tain the  relative  efficiencies  of  belts  and  chains  for  power 
transmission.  The  results  show  a  decided  advantage  in  favor 
of  the  chain  when  used  for  machine  tools,  both  in  respect  to 
output  and  in  regard  to  the  finish  of  the  work,  the  cutting 
action  in  machines  with  chain  drive  producing  a  smooth 
finish,  as  compared  with  the  results  obtained  by  belt  drive. 
The  difference  in  action  is  attributed  to  two  causes,  the  irreg- 
ular slipping  of  the  belt  on  the  smooth  surface  of  the  cone, 
and  a  vibratin.g  movement  arising  out  of  this  slipping,  owing 
to  the  elongation  and  the  contraction  of  the  belt  under  the 
tension  of  the  power  transmitted.  The  tests  have  been  ex- 
tremely thorough,  having  extended  over  two  years,  and  (he 
records  of  tests  taken  over  this  period  show,  as  is  stated  in 
the  pamphlet,  an  increase  of  23tl.  per  cent  in  favor  of  the 
chain-driven  machine  over  a  similar  belt-driven  one. 
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AN  AMERICAN  MECHANIC  IN  EUROPE— 5. 


A  SERIES  OF  LETTERS  FROM  OSKAR  KYLIN  ON  THE 
EDITORIAL,  STAFF  OF  MACHINERY. 

AsKLAXDA,  Sweden,  July  3,  1908. 

Since  writing  the  letter  published  in  the  July  issue,  dated 
at  Paris,  France,  I  have  been  through  England  and  visited  a 
number  of  the  well-known  machine  tool  builders,  and  other 
large  manufacturing  concerns.  It  can  be  said  that,  generally 
speaking,  the  commercial  situation  in  England  does  not  differ 
to  any  extent  worth  mentioning  from  the  conditions  in  Ger- 
many. The  replies  from  dealers  and  manufacturers  are  in 
agreement  that  the  trade  at  the  present  time  is  dull,  but 
many  of  the  largest  and  best  informed  dealers  in  London 
and  elsewhere  see  signs  of  improvement  in  trade  all  along 
the  line.  In  the  machine  tool  works  which  the  writer  has 
visited,  the  situation  differs  materially,  even  to  so  great  an 
extent  that  one  concern  in  Halifax  reported  itself  as  still 
being  forced  to  work  overtime  to  fill  the  orders,  while 
another  concern  stated  that  it  was  almost  entirely  out  of 
orders.  This  concern  is  working  short  time,  and  with  part 
of  its  normal  working  force,  and  even  then  is  occupied  prin- 
cipally with  stock.  These  two  cases  represent  the  extremes 
between  which  the  true  state  of  affairs  is  to  be  found. 

The  general  situation  in  the  works  which  are  principally 
building  large  heavy  machine  tools,  is  that  they  are  still  work- 
ing full  time  and  with  full  force,  but  having  only  a  few 
recent  orders  on  hand,  and  not  being  able  to  secure  many 
new  orders,  they  fear  a  reduction  of  time  or  force  will  be 
necessary  in  the  near  future.  On  the  other  hand,  the  works 
making  the  middle-sized  or  smaller  machine  tools,  as  a  rule 
have  reduced  their  output  to  below  the  average.  Mr.  Cooper, 
with  Messrs.  Buck  &  Hickman,  London,  stated  that  their  sales 
of  machine  tools  amounted  to  about  ten  per  cent  of  that  of 
a  year  ago,  but,  inasmuch  as  the  small  tool  business  kept 
up  well,  the  total  amount  of  business  done  was  about  sixty 
per  cent  of  that  for  a  year  ago. 

The  New  Patent  Law. 

The  new  English  patent  law,  of  which  mention  has  been 
made  in  Machixeky,  is  now  in  force.  A  few  prominent  people 
have  kindly  stated  their  opinions  to  me  in  regard  to  the 
consequence  of  this  legislation.  Judging  from  their  state- 
ments, there  is  general  satisfaction  with  the  law  and  its 
probal'Ie  effect  en  manufacturing  industry.  The  opinion  ex- 
pressed is  that  the  various  branches  of  Great  Britain's  manu- 
facturing will  be  benefited  by  the  new  law,  that  work  will 
be  obtained  for  a  larger  number  of  people  because  of  the 
new  lines  of  manufacturing  established  to  conform  to  its 
requirements,  and  that  the  buyers  or  consumers  will  reap 
the  benefit  of  a  keener  and  more  highly  developed  competition. 
At  first  glance,  it  appears  that  the  new  law  would  cause 
some  damage  to  foreign  patent  holders  or  industries  that  ex- 
port to  England,  but  so  far  as  the  American  machine  tool  in- 
dustry is  concerned,  it  is  not  believed  that  the  law  will  cause 
material  harm.  The  American  manufacturer  of  a  patented 
American  machine  tool  has  gained  advantage  over  the  English 
manufacturer  of  the  same  class  of  machines,  as  regards  work- 
manship, methods  of  manufacturing,  etc.  With  the  same 
effort  and  enterprise  in  the  future  as  in  the  past,  he  surely 
will  be  able  to  keep  ahead  of  the  game,  and  American-made 
machines  should  continue  to  be  bought  in  preference  to  Eng- 
lish makes. 

The  Franco- British  Exhibition. 

The  machinery  section  of  the  Franco-British  exhibition, 
which  is  now  in  progress  at  Shepherd's  Bush,  London,  is  not 
so  large  or  so  well  represented  as  many  other  sections  of 
the  exposition.  On  the  French  side,  the  attention  is  mainly 
drawn  to  the  line  of  wood-working  machinery.  Very  few 
metal-working  machines  are  to  be  seen,  and  these  are  of  no 
great  interest.  On  the  English  side  the  showing  is  compara- 
tively large,  and  a  number  of  interesting  machine  tools  are 
to  be  seen,  although  nothing  radically  new  is  exhibited.  Out- 
side of  the  machine  tool  exhibit,  the  gas  engine  section  con- 
sisting of  two-  and  four-cycle  engines,  and  the  textile  ma- 
chinery sections  are  the  principal  sections  of  interest  to  the 
engineer  and  mechanic. 


■Wages  in  England. 
In  my  previous  letters  a  few  figures  have  been  given  on 
the  wages  paid  mechanics  in  the  countries  visited,  and  for 
the  sake  of  comparison  the  figures  of  England  may  have  some 
interest.  Messrs.  Alfred  Herbert,  Ltd.,  Coventry,  states  that 
the  average  pay  in  its  works  is  5  shillings  ($1.50)  a  day  for 
skilled  labor,  and  this  wage  appears  to  be  a  fair  average  for 
other  concerns.  One  Halifax  concern  reported  that  its  pay 
for  skilled  labor  varies  from  32  to  42  shillings  a  week,  which 
makes  practically  the  same  average. 

Shop  Notes  from  Machine  Tool  Building  'Works. 

In  my  notes  from  Germany,  it  was  remarked  that  the  Ger- 
man machine  tools,  generally  speaking,  have  the  character- 
istics of  being  heavier  and  more  solidly  built  than  American 
machine  tools.  This  is  noticeable  in  a  still  greater  degree 
in  English  machine  tools,  these  being  more  heavily  designed 
and  more  liberally  dimensioned,  even  than  German  tools. 
The  average  Britisher  likes  a  machine  tool  that  looks  very 
strong  and  rigid.  This  fact  probably  should  be  credited  for 
the  not  unusual  occurrence  of  finding  machine  tools  in  Eng- 
lish works  of  great  age,  sometimes  up  to  forty  or  fifty  years, 
which  are  still  doing  work  sufficient  to  warrant  continuing 
them  in  service  in  this  age  of  high-speed  heavy  duty  machines. 
One  feature  that  is  sometimes  found  in  English  heavy  duty 
lathes,  which  lends  rigidity,  is  that  of  having  the  head-stock 
cast  in  one  piece  with  the  bed.  This  practice,  however,  is  not 
followed  to  a  large  extent  now,  because  of  the  greater  manu- 
facturing cost  as  compared  with  the  separate  head-stock  con- 
struction. 

One  of  the  best  known  of  all  the  English  machine  tool 
works  is  that  of  Messrs.  Alfred  Herbert,  Ltd.,  Coventry.  The 
growth  of  this  establishment  has  been  rapid  and  continuous. 
When  it  started  twenty-one  years  ago  it  employed  but  twelve 
men,  and  now  it  employs  not  less  than  l,5i)fl  throughout  the 
works.  The  original  plant  is  located  in  Coventry.  Extensions 
required  to  accommodate  the  rapidly  growing  business,  long 
ago  covered  the  available  space,  and  the  company  was  forced 
to  build  an  additional  plant  on  a  plot  removed  about  two  and 
one-half  miles  from  the  old  works.  The  new  plant  is  located 
at  Edgwick  where  the  foundry  and  pattern  stores  are  already 
built.  In  laying  out  and  equipping  the  new  works,  the  com- 
pan.v  utilized  its  experience  gathered  throughout  the  years 
spent  at  the  old  plant,  and  in  view  of  the  past  rapid  growth, 
it  has  deemed  it  advisable  to  provide  for  large  extensions  in 
the  future.  The  machine  shop,  in  tact,  has  been  designed  so 
that  it  can  be  multiplied  by  four  should  trade  conditions 
warrant  such  extensions.  Provisions  have  also  been  made 
to  extend  the  various  auxiliary  departments  to  a  correspond- 
ing extent.     (See  M^^chixert,  March,  1907.) 

The  chief  machines  manufactured  in  the  new  works  are 
milling  machines  of  both  vertical  and  horizontal  types,  sensi- 
tive drills,  cutter  grinding  machines  and  milling  attachments. 
The  old  works  are  principally  devoted  to  the  manufacturing 
of  turret  lathes,  automatic  screw  machines,  and  gear-cutting 
machines.  The  line  of  turret  lathes  comprises  principally 
the  hexagonal  turret  lathe  for  bar  work,  the  combination 
turret  lathe  for  chuck  work,  and  the  capstan  lathe.  The 
turret  lathes  are  equipped  with  new  roller  back  rests  which 
have  the  advantage  over  the  common  back  rest  usually  pro- 
vided with  turret  lathes,  of  making  heavier  cuts  and  higher 
work  speeds  possible.  With  the  heavy  type  of  Herbert  hexa- 
gon turret  lathe  a  bar  can  be  reduced  from  two  inches  diam- 
eter to  one  inch  diameter  at  the  rate  of  six  inches  per  minute. 
It  was  interesting  to  note  in  these  works  to  what  large 
extent  special  jigs  and  fixtures  r-e  employed  in  order  to 
reduce  manufacturing  cost.  A  feature  of  the  manufacturing 
practice,  of  technical  interest  as  well  as  indicative  of  the 
care  that  is  taken  to  obtain  good  workmanship,  is  that  all 
heavy  castings  such  as  lathe  beds,  milling  machine  columns, 
heavy  slides  and  tool  rests  are  stored  for  about  six  months 
after  having  been  planed  or  milled.  Then  they  are  sent  to 
the  erecting  department  for  assembling.  The  claim  is  made 
that  the  storing  of  the  castings  is  necessary  because  they 
change  shape  slightly  during  the  seasoning  period.  This 
change  of  shape  is  very  slight,  however,  and  does  not  necessi- 
tate  re-machining  when  the  parts  are  taken  from  the  store- 
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room  to  tlie  iissembliiin  ili'piu-tiiu'iit.     Scnipliis  is  siilllclcnt  to 
correct  tho  diaiige  of  sluipo. 

Generally  speaking,  the  English  niachlno  tool  Ijuililcrs  do 
not  spti'ialize  on  one  or  a  few  niaihlnos,  but  build  a  multi- 
plicity of  types  and  sizes.  Some  concerns  go  so  far  In  this 
direction  as  to  build  a  complete  line  ot  machine  tools  from 
the  smallest  up  to  the  largest  sizes,  but,  of  course,  this  com- 
plete line  does  not  include  any  but  the  typos  that  are  most 
commonly  found  in  average  machine  shops.  Even  in  small 
and  middle-sized  shops  where  specialization  is  of,  perhaps, 
greater  Importance  than  in  the  larger  works,  this  condition 
holds  true.  A  large  establishment  can  afford  to  carry  a  larger 
number  of  sizes  and  types  than  the  smaller  works,  and  still 
employ  the  labor-saving  devices  and  methods  that  are  em- 
ployed in  specialized  manufacture.  There  is  safety  in  build- 
ing several  types  of  machines  as  compared  with  specialization 
on  one,  because  at  one  time  some  one  machine  tool  is  In 
demand  in  the  market,  and  at  another  time  another  machine 
tool  will  have  a  call,  and  so  on.  When  a  concern  has  only 
one  type,  it  feels  the  fluctuations  of  the  market  more,  while 
In  the  other  case  the  fluctuations  of  the  market  for  one  type 
will,  to  a  certain  extent,  be  balanced  by  the  fluctuations  of  the 
other  types.  This  is  probably  the  chief  reason  why  English 
manufacturers  do  not  specialize. 

The  small  and  middle-sized  concerns  seldom  make  any 
machines  for  stock,  but  as  a  rule  build  only  to  order.  It  seems 
to  be  a  very  common  practice  to  build  machines  in  batches  of 
two,  four,  or  six  at  a  time,  and  only  occasionally  in  such  large 
batches  as  twelve.  To  fill  out  a  batch,  sometimes  one  or  two 
machines  are  made  extra  for  stock  in  case  the  order  is  not 
large  enough. 

An  Interesting  middle-sized  concern  which  the  writer  visited 
is  H.  W.  Ward  &  Co.,  Birmingham.  Some  time  ago  this  con- 
cern set  out  to  supply  a  full  line  of  machine  tools,  but  It  has 
dropped  the  manufacturing  of  a  few  types  and  sizes  which  it 
intended  to  build.  The  firm  still  makes  a  large  variety  of  ma- 
chines, engine  lathes,  turret  lathes,  milling  machines,  etc.  A 
short  time  ago  the  concern  took  up  the  manufacture  of  a 
few  types  of  grinding  machines,  and  it  has  now  placed  on  the 
market  an  Internal  grinding  machine  with  a  special  feature. 
The  machine  Is  designed  especially  for  the  grinding  of  bush- 
ings and  similar  parts,  and  is  equipped  with  two  grinding 
wheels.  The  principal  wheel  for  Internal  grinding  Is  mounted 
according  to  the  common  practice,  while  the  second  one  for 
grinding  the  ends  of  the  part  is  mounted  on  a  slide  behind 
the  internal  grinding  wheel  spindle.  The  object,  of  course,  is 
to  be  able  to  face  the  end  of  the  bushing  at  the  same  setting 
at  which  the  Internal  grinding  is   done. 

One  of  the  largest  centers  of  machine  tool  manufacture  in 
England  is  Halifax,  and  besides  size,  it  offers  many  features 
of  Interest  to  the  American  visitor,  one  being  that  it  Is  typi- 
cally English.  In  explanation  of  this  statement,  we  might 
say  that  the  larger  machine  tool  works  on  the  Continent  and 
in  England  cannot  be  said  to  be  typically  representative  of  the 
countries  in  which  they  are  situated.  The  lay-out  of  the 
works  and  the  methods  employed  are  generally  in  accordance 
with  the  best  Internationally  recognized  practice.  The  prac- 
tice that  is  typical  of  a  country's  work  Is  to  be  found  in  the 
middle-sized  and  smaller  shops.  Generally  speaking,  this  is 
so,  but,  of  course,  It  does  not  always  hold  true.  The  machine 
tools  made  In  Halifax  are  of  the  heavy  English  design  to 
which  reference  already  has  been  made.  Regarding  the  qual- 
ity and  workmanship,  the  product  varies  from  the  good  aver- 
age machines  which  will  satisfy  all  requirements  ot  the  ordi- 
nary up-to-date  machine  'shops,  down  to  the  cheap  grades  of 
machines  which  are  only  good  enough  for  the  small  rei)air 
shops,  and   whose  principal  recommendation  is  low   price. 

The  manufacturers  of  the  low  class  of  machinery  and  tools 
are,  one  can  say,  without  exception,  small  concerns  with 
work  laid  out  without  system,  equipped  with  old-type  cheap- 
class  tools,  and  evidently  lacking  all  modern  methods  and  de- 
vices. It  seems  impossible  that  these  small  old-fashioned 
works.  In  this  age  of  highly  developed  labor-saving  machines 
and  methods,  could  still  continue  to  do  business  enough  to 
keep  alive  and  pay  Interest  on  capital  invested.  About  the 
only  reason  that  tho  writer  has  been  aole  to  assign  Is  that 
there   is   not   enough  competition   in   the  cheap   class  of  ma- 


chinery. There  Is  quite  a  large  demand  for  cheap  tools  from 
small  repair  sliops  and  small  jobbing  shops  having  a  limited 
amount  of  capital,  but  this  demand  Is  neglected  by  the  ordi- 
nary manufacturers.  A  concei-n  employing  modern  methods 
and  machinery  goes  In  tor  the  manufacture  of  high-class 
machinery  and  It  docs  not  care  about  the  demand  for  the 
cheap  machines.  The  consequence  Is  the  existing  condition 
under  which  the  buyer  of  cheap  machinery  has  to  pay  a  much 
higher  price  than  should  be  the  case  were  modern  methods 
employed  for  manufacturing  this  class  ot  tools. 

,T.  Butler  &  Co.,  Halifax,  is  one  of  the  middle-sized  con- 
cerns making  a  good  heavy  class  of  machinery.  This  con- 
cern Is  engaged  ill  the  manufacture  of  nearly  all  kinds  of  ma- 
chine tools  from  the  small  size  up  to  the  largest  size,  but  is 
principally  pushing  its  line  of  planers,  shapers  and  slotting 
machines.  Another  concern  in  the  same  class,  but  somewhat 
smaller,  is  John  Stlrk  &  Sons,  Ltd.,  Halifax.  One  of  the  few 
concerns  that  have  started  out  to  specialize  to  a  large  extent 
Is  Messrs.  William  Asquith,  Ltd.,  Halifax.  About  eight  years 
ago  this  concern  devoted  itself  to  building  drills  and  boring 
mills.  Its  line  of  radial  drills  is  very  large,  and  contains 
types  ranging  from  the  smallest  size  for  use  of  tool-makers, 
up  to  the  largest  size  used  by  large  ship-bullding  concerns. 
The  company  usually  builds  the  machines  In  lots  of  three 
throughout  all  departments,  only  occasionally  making  a  larger 
number  at  a  time. 

Probably  the  oldest  and  at  the  same  time  the  largest  ot  the 
concerns  in  England,  is  that  of  W.  G.  Armstrong,  Whitworth 
&  Co.  This  concern  owns  several  large  plants  for  ordnance 
work,  ship-building,  eugins  building,  machine  tool  manufac- 
turing, etc.  The  chief  work  executed  at  Its  plant  at  Open- 
sUaw,  Manchester,  consists  of  ordnance  work,  armor-plates 
machine  tools  and  small  tools.  The  line  of  machine  tools  is 
large  and  the  concern  claims  to  build  as  complete  a  line 
as  it  is  possible  for  any  concern  to  build.  Of  special  in- 
terest is  its  line  of  heavy  machine  tools  for  ordnance  work, 
especially  for  planing  and  cutting  off  armor  plates.  Its  heavy 
armor  plate  planer  has  not  less  than  eight  tools  cutting  at  a 
time.  To  save  the  time  ordinarily  lost  on  the  return  stroke, 
the  planer  is  built  to  cut  both  ways.  The  principle  of  the  re- 
versible tool-holder  which  is  used  on  smaller  planers  here, 
could  not  be  employed  on  this  large  planer  on  account  of  the 
great  strength  and  rigidity  required.  Instead,  the  tool- 
holders  are  made  to  carry  two  tools,  each  of  which  is  arranged 
so  that  one  tool  cuts  in  one  direction  while  the  other  cuts 
with  the  table  traversing  In  the  opposite  direction.  The  work 
remains  stationary  because  of  its  heavy  nature,  while  the  two 
housings  and  cross-rails  are  traversed  back  and  forth  by  heavy 
screws.  (See  MAciiiNERy,  June,  1908,  for  photographs  of  pit 
planers  used  on  armor-plate,  etc.)  The  principle  of  using 
double  tool-holders  with  two  tools,  one  cutting  one  way  and 
the  other  the  other  way,  is  applied  to  nearly  all  of  the  Arm- 
strong armor-plate  working  machines  and  is  a  feature  of 
much   time   saving. 

It  was  of  much  interest  to  the  writer  to  see  planers  fifty 
years  old  still  in  use  in  these  works.  These  planers  are  of 
small  size,  buUt  along  common  lines  for  small  planers,  that 
is,  with  reciprocating  work  table  and  fixed  housings.  A  fea- 
ture of  Interest  is  the  reversible  tool-holders  which  enable 
the  planer  tool  to  cut  both  ways.  There  is  no  quick  return 
of  work.  A  mechanism  operated  at  each  reverse  ot  the  table, 
reverses  the  tool-holder  and  the  tool.  The  design  is  neces- 
sarily somewhat  weak  and  it  cannot  be  used  successfully  on 
heavy  duty  planers. 

Another  old  established  concern  is  Messrs.  Smith  &  Cov- 
entry, Salford,  near  Manchester.  This  concern  now  employs 
about  500  men,  and  is  principally  pushing  Its  lines  ot  milling 
machines  and  drills,  although  also  engaged  in  making  boring 
and  turning  mills,  ordinary  engine  lathes,  gear-cutting  ma- 
chines, etc.  In  building  sensitive  drilling  machines,  careful 
attention  is  paid  to  the  reducing  of  friction  by  means  ot  ball 
bearings  and  antl-frictlon  devices.  Much  atttntion  is  also  paid 
to  the  rigidity  of  construction  and  with  their  heavy-duty  drills 
a  rate  of  drilling  speed  of  12  inches  a  minute  has  been  ob- 
tained when  drilling  Mnch   holes. 

Regarding  the  system  of  m.anufacture,  all  standard  parts 
such  as  screws,  studs  and  small  parts  that  can  be  used  tor 
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several  sizes  of  machines,  are  made  in  quantities  suflScient  to 
last  six  months  or  more.  When  the  store  for  a  certain  size 
of  stud  is  exhausted,  an  order  for  new  studs  is  placed,  sufficient 
to  last  another  six  months,  and  so  on.  As  a  rule  large  ma- 
chine parts  are  not  made  for  the  store,  but  only  to  order. 

Regarding  the  use  of  automatic  labor-saving  machinery  in 
the  machine  tool  viforks,  it  can  be  said  that  not  so  much  auto- 
matic machinery  is  used  in  England  as  in  America.  Many 
English  manufacturers  claim  that  they  can  do  better  with  less 
automatic  machinery.  For  example,  take  the  case  of  a  ma- 
chine tool  manufacturer  making  his  own  supply  of  studs. 
The  Englishman's  view  of  the  situation  is  that  a  cheap  man, 
or  even  a  boy  can  easily  be  put  on  this  work  on  a  hand- 
operated  turret  lathe,  and  will  soon  acquire  slvill  in  the  par- 
ticular operations  involved,  and  consequently  will  soon  reach 
high  efficiency.  There  is  no  expensive  machinery  and  no  large 
capital  invested.  On  the  other  hand,  with  automatic  ma- 
chinery, a  high-priced  man  has  to  be  employed  for  running  it, 
and,  in  addition,  there  is  a  higher  rate  of  interest  on  the 
capital  invested.  In  a  middle-sized  machine  tool  shop  which 
does  not  specialize,  there  is  not  sufficient  work  to  be  done  on 
automatic  machinery  to  keep  the  highest  number  of  auto- 
matics that  one  man  can  manage  efficiently,  running  all  the 
time.  When  there  is  not  sufTicient  number  of  automatics 
employed,  and  not  sufficient  worli  obtainable  to  keep  the  ma- 
chines running  but  a  small  part  of  the  time,  the  cost  of  labor 
becomes  higher  than  with  hand-operated  machinery. 

In  the  works  of  Messrs.  Mather  &  Piatt,  Ltd.,  Salford,  near 
Manchester,  where  gas  engines,  steam  turbines,  pumping  ma- 
chinery, textile  machinery,  electric  motors,  etc.,  are  built,  an 
interesting  kink  for  cutting  long  screws  was  noted.  An  ordi- 
nary lathe  is  used  for  the  purpose,  the  carriage  being  oper- 
ated by  a  feed-screw  as  in  ordinary  thread-cutting  practice. 
In  additio'n  to  the  common  mechanism  of  all  thread-cutting 
lathes,  there  is  a  device  on  the  carriage  which  automatically 
reverses  the  traverse  of  the  carriage,  and  at  the  same  time 
operates  the  tool  slide  at  the  end  of  the  screw,  moving  the 
threading  tool  backward  to  clear  on  the  return,  and  advancing 
it  into  the  work  at  the  beginning  of  the  cut.  The  depth  of 
the  cut  can  be  regulated  by  hand  when  desired.  The  feed  is 
automatic  and  at  the  back  of  the  lathe  a  reversing  bar  is 
provided  carrying  two  adjustable  stops  by  which  the  reversing 
mechanism  and  tool  slide  are  operated.  Provisions  are  made 
for  quick  return  of  carriage.  There  is  no  automatic  stop  to 
stop  the  tool  slide  when  it  has  reached  the  correct  depth,  the 
workman  having  to  watch  the  work  and  stop  the  machine  by 
hand  when  a  screw  is  finished.  With  the  exception  of  this 
omission,  the  machine  works  automatically.  One  man  can 
operate  three  machines  when  cutting  screws.  [These  lathes 
are  evidently  adapted  to  cut  screws  automatically  in  about 
the  same  manner  as  performed  by  the  automatic  threading 
lathe  built  by  the  Automatic  Machine  Co.,  Bridgeport,  Conn.] 
— Editor. 

Messrs.  Hulse  &  Co.,  Ltd.,  Salford,  near  Manchester,  a  mid- 
dle-sized concern,  is  putting  its  efforts  into  building  large 
heavy  machine  tools  for  ordnance  work,  turbine  shops,  ship- 
building shops,  etc..  its  works  being  equipped  for  Just  this  kind 
of  machine  tool  building.  At  the  present  time  it  is,  to  a  large 
extent,  engaged  in  machinery  tor  the  ordnance  trade. 

Another  concern  engaged  in  the  same  line  of  machine  tool 
building  is  Messrs.  Craven  Bros.,  Manchester,  but  this  con- 
cern is  also  building  a  few  smaller  sizes  of  machine  tools.  At 
the  present  time  it  is  principally  engaged  on  a  large  number 
of  heavy  machine  tools  for  ordnance  work,  thus  to  some  ex- 
tent indicating  the  activity  of  Great  Britain  in  her  defen- 
sive and  offensive  preparations  for  war. 

*     *     * 

MISCELLANEOUS  FOREIGN  NOTES. 

Gekman'  LocojtoTivE  Exports. — Last  year  Germany  exported 
.052  railway  locomotives,  and  395  smaller  locomotives  for  in- 
dustrial purposes,  up  to  10  tons  each,  together  with  3,605  tons 
of  locomotive  parts.  Italy  was  the  principal  customer  for  Ger- 
man locomotives,  but  large  shipments  were  also  made  to 
France,  Chili,  Argentina,  and  Brazil. 

GERMA^'  Ship  Building  Profits.— While  the  English  ship 
building  yards  have  experienced  considerable  difficulty  during 


the  last  part  of  the  last  year  and  during  the  first  part  of  the 
present  year,  one  of  the  chief  German  ship  building  yards, 
the  Vulcan,  of  Stettin,  does  not  seem  to  be  financially  embar- 
rassed by  the  present  depression,  a  dividend  of  14  per  cent 
having  been  declared  for  the  last  year.  The  company  has 
1  educed  the  working  hours  from  10  to  9i/-;  hours  a  day. 

Russian  Steel  Tru.st. — ^Rumors  have  long  been  circulated 
about  the  plans  for  the  formation  of  a  Russian  steel  trust. 
This  trust  or  union  has  now  become  an  established  fact.  The 
syndicate  comprises  the  works  in  Southern  Russia,  and  will 
control  about  65  per  cent  of  the  aggregate  steel  production  of 
the  country;  it  will  also  be  the  owner  of  important  ore  de- 
posits and  coal  mines.  The  working  capital  comprises  about 
$75,000,000,  and  the  trust  is  financed  by  Belgian  and  French 
financiers. 

Electrical  Industries  in  Germany. — Messrs.  Felten  and 
Guilleaume-Lahmeyer,  of  Miilheim-on-Rliiue,  Germany,  one  of 
the  most  important  of  the  German  electrical  companies,  state 
in  their  annual  report,  that  the  past  year  was  one  of  excep- 
tional activity.  During  the  year  the  company  obtained  orders 
for  dynamos  amounting  to  total  capacity  of  500,000  horse- 
power. The  capital  of  the  company  is  nearly  $14,000,000,  and 
the  dividend  declared  was  10  per  cent.  It  is  mentioned  tliat 
the  new  patent  law  in  England  is  likely  to  influence  the  Ger- 
man electrical  trade. 

British  Trade  Conditions. — The  British  machine  tool  trade 
is  likely  to  be  seriously  affected  for  some  time  to  come  by 
the  conflict  in  the  ship-building  trades  between  employers 
and  employes,  on  account  of  which  some  works  have  closed. 
The  difficulty  is  caused  by  the  resistance  of  the  employes  to 
a  reduction  in  wages.  Unless  an  early  settlement  of  the 
differences  can  be  arranged,  between  50,000  and  60,000  men 
will  be  affected  directly  in  the  ship-building  trades,  and  a 
great  many  more  indirectly  by  the  stagnation  in  other  trades 
which  will  necessarily   follow. 

Siiippuilding  in  Great  Britain. — The  conditions  in  the  Brit- 
ish shipbuilding  trades  are  rather  discouraging.  The  tonnage  of 
vessels  launched  in  Scotland  during  the  month  of  May  was 
exceedingly  small.  On  the  Clyde  25  vessels  of  only  11,072  tons 
were  launched,  as  compared  with  30  vessels  of  43,670  tons  in 
April  this  year,  and  40  vessels  of  62,246  tons  in  May  last 
year.  The  comparatively  large  number  of  vessels  launched  is 
accounted  for  by  the  number  of  barges,  tugs,  and  other  small 
craft  included.  For  the  first  five  months  of  the  year  the  total 
tonnage  launched  was  114,826  tons,  as  compared  with  242,392 
tons  for  the  same  months  last  year,  a  decrease  of  considerably 
more  than  50  per  cent. 

The  German  Iron  Industry. — ^At  a  recent  meeting  of  the 
Union  of  German  Iron  Masters  it  was  stated  that  while  there 
had  been  a  falling  off  in  the  business  since  last  December,  the 
depression  was  less  pronounced  in  Germany  than  in  other 
countries.  Rather  than  to  dismiss  a  large  number  of  men, 
the  iron  industry  had  disregarded  the  trade  requirements  of 
the  moment,  and  had  continued  its  production  to  a  certain 
extent,  and  kept  the  surplus  material  in  stock.  The  advan- 
tage of  the  quiet  time  now  prevailing  after  the  past  period 
of  high  tension  was  appreciated,  inasmuch  as  it  gave  many 
works  an  opportunity  of  completing  and  repairing  their  plants. 
The  basis  for  future  development  is  considered  sound. 

Trade  Conditions  in  Sweden. — According  to  a  report  read 
at  the  last  quarterly  meeting  of  the  Union  of  Swedish  Iron 
Masters,  the  general  business  depression  has  made  itself  felt 
in  the  Swedish  iron  market,  and  the  exports  of  bar  iron  show 
a  decline  of  25  per  cent  during  the  first  three  months  of  this 
year,  as  compared  with  the  same  period  last  year.  Many  of 
the  works,  however,  have  orders  since  last  year  which  have 
not  yet  been  filled,  and  these  will  keep  them  busy  for  several 
months.  The  number  of  blast  furnaces  going  was  114  as 
against  120  for  the  same  period  last  year.  The  machine  tool 
and  general  machine  building  industries  seem  not  to  have 
been  affected  very  much  by  the  general  depression.  Several 
important  firms  are  extending  their  works,  and  as  soon  as  the 
present  uncertainty  in  business  becomes  settled  the  demand 
for  machine  tools  is  likely  to  he  considerable,  as  many  exten- 
sions to  shops  now  being  built  will  then  have  to  be  equipped. 
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WORK  OP  THE  U.  S.  GEOLOGICAL  SURVEY  IN 
CONSERVING  NATURAL  RESOURCES. 

The  United  States  GeoIoKlcal  Survey  has  been  an  Iniporlant 
factor  in  the  movement  for  the  i-onservatlon  of  our  natural 
resources,  for  many  years,  and  while  Us  work  has  been  to  a 
certain  extent  altruistic  In  thai  the  Immense  beneflls  will 
come  to  the  generations  of  the  luliue,  it  has  already  saved 
millions  of  dolhirs'  worth  of  resources  tor  the  people  of  to- 
day. The  Survey's  geologic  and  topographic  work  have  re- 
sulted in  an  inventory  of  the  natural  resources,  a  stock- 
taking such  as  a  prudent  manufacturer  takes  once  a  year. 
This  has  disclosed  the  waste  that  has  been  going  on,  and 
led  directly  to  the  conference  of  the  governors  of  the  States 
in  Washington  in  May.  The  study  and  classification  of  the 
coal  deposits  of  the  United  States  and  especially  those  on 
the  public  domain,  have  established  the  value  of  these  coals 
and  have  prevented  the  thoughtless  disposal  of  the  ,'JO,000,000 
acres  of  government  coal  lands.  The  values  of  the  mineral 
deposits  on  government  land  have  been  approximated  to  such 
an  extent  that  it  will  now  be  impossible  to  dispose  of  them 
without  getting  a  fair  return. 

While  there  have  been  many  immediate  benefits  from  the 
topographic  work  and  a  study  of  the  water  resources  of  the 
country,  their  value  to  the  people  will  be  many  fold  greater 
in  the  near  future.  Without  an  accurate  topographic  survey 
of  the  land  and  water,  the  contemplated  improvement  of  the 
waterways,  the  drainage  of  swamps  and  the  great  irrigation 
projects  would  be  impossible.  The  worli  already  done  along 
these  lines  will  push  these  big  improvements  forward  sev- 
eral years  and  result  in  the  saving  of  much  money. 

In  its  endeavors  to  check  the  great  waste  of  the  natural 
resources,  the  Survey  a  few  years  ago  extended  its  field  by 
taking  up  the  subject  of  the  utilization  of  the  fuels  of  the 
country  and  so  fruitful  have  been  these  investigations  th.at 
there  is  every  promise  of  a  saving  of  millions  of  dollars 
within  a  short  period.  These  investigations  appeal  directly 
to  the  manufacturer,  the  business  man  and  the  consumer, 
for  they  show  him  how  to  realize  immediate  economies  he 
never  dreamed  of  before. 

Authorized  to  test  the  fuels  owned  by  or  for  the  use  of 
the  government  itself,  the  Survey  has  made  a  number  of 
discoveries  of  the  greatest  importance  to  the  entire  people. 
At  the  government's  fuel-testing  plant,  it  has  been  shown  that 
the  gas  engine  is  capable  of  generating  from  two-aud-one-half 
to  three  times  as  much  power,  using  a  given  amount  of  coal, 
as  can  be  obtained  from  a  steam  engine.  This  means,  it  is  de- 
clared, that  a  600  horse-power  gas  engine  will  save  $5,000  a 
year  in  its  coal  bill  over  the  same  power  steam  engine,  and 
that  the  saving  on  a  6,000  horse-power  gas  engine  ought  to 
amount  to  $72,000  a  year. 

The  gas  engine  has  also  opened  the  way  for  the  use  of 
millions  of  tons  of  low-grade  fuel,  much  of  which  has  here- 
tofore been  thrown  away  as  useless.  The  tests  have  shown 
that  coals,  practically  valueless  under  steam  boilers  because 
of  their  high  percentages  of  impurities,  have  in  a  gas  pro- 
ducer generated  sufficient  power  for  the  gas  engine  to  render 
them  of  high  commercial  value.  Coals  as  high  in  ash  as  45 
per  cent  have  been  used  successfully  in  the  gas  engine. 

In  the  West,  where  the  supply  of  high-grade  coal  is  in- 
adequate, the  low-grade  lignites  (the  poorest  form  of  coal) 
of  North  Dakota  developed  as  much  power  when  converted 
into  producer-gas  as  did  the  best  West  Virginia  bituminous 
coals  when  used  under  the  boiler  of  a  steam  engine. 

To  the  West,  this  discovery  of  the  government  scientists  is 
of  the  utmost  importance.  It  makes  possible  the  introduction 
of  cheap  power  and  therefore  the  establishment  of  an  in- 
dustruil  empire  of  immense  proportions.  There  are  many 
million  acres  of  lignites  in  the  West,  an  almost  inexhaustible 
supply  for  fuel  that,  so  far,  has  been  practically  useless,  the 
people  being  compelled  to  send  a  great  distance  for  their  coal 
and  pay  big  freight  charges  on  what  they  used. 

In  the  average  steam  engine  to-day  but  5  per  cent  of  the 
coal  energy  is  transformed  into  work.  In  the  gas  engine,  this 
percentage  of  efficiency  Is  12V2  per  cent.  The  coal  used  in 
generating  power  in  the  United  States  last  year  amounted  to 
about    ;i00,000,000    tons.     Willi    (be    universal    use    of   the    gas 


engine.  It  Is  osllmaled  that  at  least  100,0(10,000  tons  of  this 
coal  could  be  saved. 

In  testing  the  efficiency  of  coals  under  the  boiler  of  a 
steam  engine,  the  Survey  engineers  suggest  still  another  way 
to  save  the  fuel.  Recent  experiments  indicate  that  boilers 
ought  to  perform  two  or  three  times  the  work  they  do  now. 
In  New  York  City,  a  certain  large  coriioralion  has  almost 
douliled  the  capacity  of  Its  power  plant  by  placing  furnaces 
in  the  rear  of  its  boilers  as  well  as  the  front.  This  was  done 
at  a  saving  of  several  hundred  thousand  dollars,  as  it  would 
have  been  necessary  to  purchase  additional  land  held  at  a 
high  figure  to  carry  on  the  work.  The  tests  of  different  coals 
under  the  steam  boiler  at  the  government  plant  have  also 
showed  the  possibility  of  increasing  the  general  efficiency  of 
hand-fired  boilers  10  to  15  per  cent  over  ordinary  commercial 
results. 

The  Survey  is  also  engaged  in  a  general  analysis  of  the 
coals  of  the  country.  These  analyses  have  resulted  in  the 
government  purchasing  coal  on  definite  specifications  based 
upon  its  heating  value.  Under  this  system  a  better  grade  of 
coal  and  coal  better  adapted  to  the  types  of  furnaces  in  the 
government  buildings  has  been  obtained  without  any  increase 
in  cost,  which  in  itself  Is  a  saving  to  the  government.  These 
investigations,  by  suggesting  changes  in  equipment  and  meth- 
ods, are  also  indicating  the  practicability  of  the  government's 
purcnasing  cheaper  fuels  such  as  bitmuinous  coal  and  the 
smaller  sizes  of  anthracite,  instead  of  the  more  expensive 
sizes.  With  new  boilers  in  the  heating  plant  of  the  State, 
War  and  Navy  Building  in  Washington,  $15,000  is  now  being 
saved  each  year  in  the  coal  bill  for  this  building  alone.  Many 
power  plants  are  now  buying  fuel  on  specifications  and  have 
obtained  increased  efficiency  as  a  result  of  the  government's 
investigations.  These  tests  of  the  coal  will  aid  manufacturers, 
wherever  situated,  to  save  money  in  the  purchase  of  coal, 
for  they  will  enable  them  to  learn  where  Ihey  can  buy  coal 
that  is  best  suited  to  their  purpose. 

The  government  has  found  still  another  way  of  conserving 
the  fuel  resources  in  the  briquetting  of  coal.  The  investiga- 
tions show  that  in  the  near  future  the  great  quantities  of 
waste  coal  seen  about  every  mine  and  the  low  grade  coal  that 
is  now  being  left  in  the  mines,  will  be  utilized  in  the  gen- 
erating of  power  and  for  locomotive  power  and  domestic 
heating.  Successful  tests  of  briquets  were  recently  made  on 
two  railroads.  The  briquets,  which  were  made  from  the 
slack  of  high-grade  bituminous  coal,  showed  an  economy  of  20 
per  cent  over  the  same  lump  coal,  not  taking  into  considera- 
ton  the  cost  of  making  the  briquets. 

At  the  government  fuel-testing  plant  at  Denver,  Colo.,  in- 
vestigations into  the  washing  and  coking  of  coal  have  been 
carried  on  for  a  year  with  much  success.  In  the  washery 
plant,  it  has  been  shown  that  coals  were  greatly  improved 
by  washing,  at  the  nominal  cost  of  from  three  to  ten  cents 
a  ton.  In  recent  experiments,  the  experts  "Bave  succeeded  in 
making  coke  out  of  several  coals  that  have  been  regarded  as 
uon-coking.  Of  thirty-seven  samples  tested  from  the  Rocky 
Mountain  region,  all  but  three  produced  good  coke,  though  a 
number  of  these  were  considered  non-coking  coals.  When 
the  metallurgical  interests  of  the  West  are  noted,  the  im- 
portance of  these  investigations  will  be  realized. 


PERSONAL. 

J.  B.  Doan,  vice-president  and  general  manager  of  the  Ameri- 
can Tool  Works,  Cincinnati,  O.,  returned  .luly  17  from  a  busi- 
ness trip  in  Europe. 

S.  E.  Balcom  has  been  appointed  chief  engineer  of  the 
power,  light  and  heat  service  of  the  Worcester  Polytechnic 
Institute,  following  the  resignation  of  Noah  Ashwood. 

C.  A.  Parsons,  the  inventor  of  the  Parsons  steam  turbine, 
received,  on  .June  11,  the  honorary  degree  of  doctor  of  engi- 
neering, at  the  Liverpool  University. 

Dyer  Smith,  formerly  an  associate  editor  of  Maciunerv, 
and  later  an  examiner  in  the  Patent  Office,  Washington,  D.  C, 
has  graduated  in  a  course  of  patent  law,  and  Is  now  employed 

as  a  patent  attorney  by  Mr.  Thomas  A.  ICdison,  Orange,  N.  .1. 
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Carleton  A.  Reed,  recently  professor  of  mechanical  engineer- 
ing at  the  New  Hampshire  State  College,  has  been  appointed 
to  fill  the  position  vacated  by  Prof.  George  I.  Rockwood,  as 
professor  of  steam  engineering,  at  the  Worcester  Polytechnic 
Institute. 

George  I.  Rockwood,  who  for  the  past  two  years  has  oc- 
cupied the  chair  of  professor  of  steam  engineering,  at  the 
Worcester  Polytechnic  Institute,  has  resigned.  It  is  Pro- 
fessor Rockwood's  intention  to  take  up  his  entire  time  with 
the  Worcester  Fire  Extinguisher  Co.'s  business,  with  which 
he  has  been  connected  for  some  time. 

J.  W.  Lutz,  since  1880  assistant  superintendent  and  general 
foreman  of  the  O.  S.  Kelly  Co.,  Springfield,  Ohio,  has  resigned 
to  become  superintendent  of  the  Duplex  Mill  and  Mfg.  Co., 
Springfield,  Ohio.  This  concern  has  bought  the  grinding  busi- 
ness of  the  O.  S.  Kelly  Go.  and  will  extend  its  business  to 
include  other  products.  Mr.  Lutz  is  a  stockholder  in  the  new 
company. 

Walter  M.  Nones  is  here  from  London,  England,  to  get  in 
touch  with  manufacturers  of  specialties  in  machinery,  tools 
and  allied  lines,  who  care  for  European  trade,  either  for  the 
purpose  of  securing  agencies  or  licenses  of  patents.  Mr. 
Nones  informs  us  that  he  has  placed  some  important  lines 
abroad  and  would  like  to  hear  from  manufacturers  who  are 
interested. 

L.  Moulthrop,  who  has  been  connected  for  the  past  thirty 
years  with  the  New  Haven  Mfg.  Co.,  New  Haven,  Conn.,  manu- 
facturer of  machine  tools,  recently  resigned  as  secretary  and 
treasurer,  still  remaining  as  director.  William  H.  Brown, 
who  has  been  with  the  company  a  long  time,  succeeds  Mr. 
Moulthrop  as  secretary  and  treasurer,  and  J.  Judd  continues 
as  superintendent. 

OBITUARY. 

Charles  H.  Dale,  of  New  York,  died  at  his  summer  home  in 
Larchmont,  N.  Y.,  July  18,  from  heart  disease,  after  a  brief 
illness.  Mr.  Dale  was  born  in  1852.  He  was  prominent  in  the 
rubber  manufacturing  business,  being  president  and  director 
of  the  Peerless  Rubber  Manufacturing  Company,  the  Mechan- 
ical Rubber  Company,  the  Morgan  &  Wright  Company  of 
Detroit,  the  New  York  Belting  &  Packing  Company,  the  Rubber 
Goods  Manufacturing  Company,  the  American  Commerce  Com- 
pany, and  director  in  other  rubber  companies. 


George  H.  Daniels,  tor  many  years  general  passenger  agent 
of  the  New  York  Central  R.  R.,  died  at  Lake  Placid,  New 
York,  July  1.  He  was  born  in  Hampshire,  111.,  1842,  and  was 
in  railroad  service  one  way  or  another  since  he  was  a  young 
lad.  He  entered  the  service  of  the  New  York  Central  in 
1886,  and  in  1889  became  general  passenger  agent.  He  doubt- 
less was  the  best-known  passenger  agent  in  the  world.  His 
advertising  methods  were  unique,  and  the  literature  issued 
was  the  most  interesting  issued  by  any  railway.  Mr.  Daniels 
retired  from  active  service  of  the  New  York  Central  May 
1,  1907. 

■If  ^  ifi 

NEW  BOOKS  AND  PAMPHLETS. 

The  Hewitt  Currespondexce  System.  Bv  W.  C.  Hoiman.  3S  pages, 
4^/2  x6  inches.  Published  by  W.  C.  Hoiman.  Chicago.  III. 
This  boolilet  describes  a  system  of  correspondence,  devised  by  Mr. 
Frank  L.  Hewitt,  of  the  National  Cash  Register  Co.  It  outlines  a 
method  of  formulating  letters  and  numbering  paragraphs  by  which  the 
correspondent  can  indicate  to  a  stenographer  the  letter  to  write  for  any 
given  condition  likely  to  recur  in  correspondence,  thus  saving  much 
valuable  time  and  securing  the  maximum  beneficial  results  that  can 
accrue  from  a  well-conducted  business  correspondence  system. 

CUilVE.S     FOU      C.\I,CULATIXO     BEAMS,      CHAXXEI.S      AND     REACTIONS.         By 

Sidney    Diamant.      ;^.S    pages,    7x10    inches.       Published    by    the 

McGraw  Publishing  Co.,  New  York.  Price,  $2.00. 
As  indicated  by  the  title  this  book  was  prepared  to  save  time  in 
structural  designing  by  using  the  graphical  process.  The  graphic 
method  greatly  facilitates  the  economic  design  of  steel  floor  beams  for 
various  intensities  of  loading,  and  twenty-five  plates  for  loadings  of 
80  pounds  per  square  foot,  up  to  and  including  500  pounds  per  square 
foot  for  various  lengths  of  span,  and  widths,  center  to  center  of  arches, 
are  included,  these  being  the  principal  part  of  the  work. 
Designing  Methods  ;  Reinforced  Concrete  Construction.     76  pages, 

41/^  xS^^    inches.      Published    by    the    Expanded    Metal    and    Cor 

rugated  Bar  Co..  St.  Louis.  Mo. 
This  pamphlet  is  No.  2  of  Volume  1  of  a  series  designed  to  educate 
engineers  and  others  on  the  qualities  of  reinforced  concr^^te  construe 
tion.  This  issue  is  devoted  to  detailed  design  of  a  typical  building 
made  of  reinforced  concrete,  in  which  the  reinforcement  is  rectangular 
and  with  T-shaped  beams.  The  pamphlet  is  highly  technical,  and  will 
be  found  a  valuable  contribution  to  engineering  literature  on  rein 
forced   concrete  construction. 


Drawing    Instrttments  ;    Their    Use    and    Abuse.      By    Walter    G. 
Stephan.      108    pages,    4%  x  7^4    inches.      74    illustrations.      Pub- 
lished by  the  McGraw  Publishing  Co.,  New  York.     I^rice.  $1.00. 
This  book  is  intended  as  a  guide  for  students  and  young  draftsmen 
in   the   purchasing  of  drawing  instruments,   drawing   boards,   paper.   T- 
squares.  triangles,  protractors,  etc.     It  lists  a  complete  drafting  equip- 
ment and  describes  the   various  instruments— triangles,   scales,   boards, 
T-squares,  etc.— giving  many  valuable  hints  on  the  care  and  selection. 
It  also  touches  on  the  slide  rule,  section  liner,  elliptograph,  blue  print- 
ing, drafting  machine,  planimeter,  etc. 

Organization,   Equipment   and   Operation   op   the    Structural    Ma- 
terials  Te.sting    Laboratories   at   St.    Louis,   Mo.      By   Richard 
L.   Humphrey  and   Jos.  A.   Holmes.      84  pages,  GxO   inches.      Illus- 
trated.      Published    by    the    Department    of    the    Interior,    U.    S. 
Geological    Survey,   Washington,    D.   C. 
This   account   of   the   organization,    equipment   and    operation    of   the 
structural  materials  testing  laboratories,   at  St.    Louis,  Mo.,  is  bulletin 
No.    329.    and    is    intended    to    give    a    comprehensive    account    to    the 
public  of  the  various  activities  of   this  important  part   of  the   govern- 
ment's   experimental    work   for    the    improvement    of    industrial    condi- 
tions. 

Some  Things  Manufacturers  Should  Know  About  Coal.     By  E.  G. 

Bailey.      10   pages,   6x9    inches.      Published   by   Arthur   D.    Little, 

98  Broad  St.,  Boston,  Mass. 
This  paper  is  No.  3  of  a  series  of  contributions  to  engineering  chem- 
istry made  by  the  members  of  the  staff  of  Arthur  D.  Little's  laboratory, 
and  was  presented  at  the  annual  meeting  of  the  National  Association  of 
Cotton  Manufacturers,  Boston.  Mass..  April  16-17.  1908.  The  object  of 
the  paper  is  to  educate  coal  users  in  regard  to  the  qualities  of  coal, 
what  coal  is  most  economical  to  bum.  and  how  the  highest  percentage 
of  the  heat  energy  may  be  converted  into  useful  work.  No  charge  is 
made  for  individual  copies  for  these  pamphlets. 

Addresses    Delivered    at    the    Installation    of    W.    F.    M.    Goss. 

59   pages.    6x9    inches.      Published   by    the   University   of   Illinois, 

Urbana,  111. 
This  pamphlet  is  a  program  of  the  installation  of  W.  F.  M.  Gos.s, 
Dean  of  Engineering,  at  the  X'niversity  of  Illinois,  February  5,  1908, 
and  includes  addresses  on  "Signilicant  Events  in  the  History  of  the 
College  of  Engineering,"  by  Ira  O.  Baker;  "Standing  of  the  Technical 
Graduate  in  the  Engineering  Profession,"  by  Wm.  L.  Abbott ;  "The 
Value  of  Engineering  Research,"  by  Robert  W.  Hunt;  "The  Need  of 
Graduate  Courses  in  Engineering."  by  Willard  E.  Smith,  and  "The  State 
College  of  Engineering,"  by  W.  F.  M.  Goss. 

Practical    Perspective.      By    Frank    Richards    and    Fred    H.    Colvin. 
56  pages,   5^2x8  inches.     Published  by  Norman   W.   Henley  &  Son 
Publishing  Co..  132  Nassau  St.,  New  York.     Price  50  cents. 
This  little  work  on   drawing,   explaining   the    principles  of  isometric 
perspective   and    the    use    of   isometric   paper,    has   just   been    issued    in 
the  third  edition.      It   illustrates  how  to  make  all  kinds  of  mechanical 
drawings   in   perspective,   so   that  any   mechanic  unfamiliar  with   read- 
ing  ordinary   drawings  can    understand   the   shape   and   purpose   of   the 
parts    illustrated.      It    will    be    found    useful    to    mechanical    draftsmen 
otherwise,    as    it    frequently    is    advantageous    to  'make    "pictures"    of 
parts -which  will   show   in   one   view   what  ordinarily   requires  three  or 
more  views  to  show  and  then   in  a  way  intelligible  only   to  those  who 
have  learned  to  read  drawings. 

Slow   Burning   or   Mill   Construction.      28   pages,   9^,4  xll    inches, 
and  8  folding  plates.     Published  under  the  direction  of  the  Boston 
Manufacturers    Mutual    Fire    Insurance    Co..    31    Milk    St.,    Boston, 
Mass.     Price,  25  cents. 
This  pamphlet  is   report   No.   5   and   is   of   the   third   edition,   having 
been   revised  in  accordance  with  the  accepted  practice  of  to-day.     The 
pamphlet  will   be  found   of  great  value   to   all   contemplating  the   con- 
struction   of    new    shops    and    factories,    or    the    reconstruction    of    old 
buildings  with  a  view   to  improving  their  lire-resisting   qualities.     The 
great  loss  annually  sustained  because  of   mill   and   factory  fires  makes 
the  problem  of  reducing  fire  losses   of  the   greatest   importance  to  all, 
and   this  pamphlet   is    recommended   to  students  of  economics,   as  well 
as  to  manufacturers. 

Air  Brake  Catechism.  By  Robert  H.  Blackall.  380  pages,  5x7Vi 
inches.  Illustrated.  Published  bv  Norman  W.  Henley,  &  Son, 
132  Nassau  St.,  New  Y'ork.  Price  $2.00. 
This  work  is  recognized  as  a  standard  treatise  on  the  air  brake,  and 
its  large  circulation  is  indicated  by  the  fact  that  the  book  in  review  is 
of  the  twenty-third  edition.  It  treats  of  the  equipment  manufactured 
by  the  Westinghouse  Air  Brake  Co..  including  the  No.  5  and  No.  6 
E.  T.  locomotive  brake  equipments,  the  K  quick-service  triple  valve  for 
freight  service,  the  cross-compound  air  pump  and  the  operation  of  all 
parts  of  the  apparatus  in  detail.  The  subject  is  handled  in  the  well- 
laiown  catechism  style  ;  over  2.000  questions  and  answers  are  required 
for  presentation.  The  illustrations  include  a  number  of  large  fol{fing 
plates,  which  show  clearly  the  details  of  the  apparatus,  and  their 
relations  to  one  another.  The  work  is  recommended  to  all  interested  in 
air  brake  theory  and  practice. 

Book  of  the  Economizer.  159  pages.  6x9  inches.  Published  by  the 
Green  Economizer  Co.,  Matteawan.  N.  Y'. 
This  book  treats  of  the  history  and  merits  of  the  fuel  economizer, 
taking  up  such  topics  as  the  absorption  of  heat  by  different  parts  of 
the  boiler  surfaces,  the  relative  economy  of  boiler  surface  and  econ- 
omizer surface  under  various  conditions,  effects  of  oil  fuel,  high  steam 
pressures  and  superheat  on  boiler  economy,  etc.  One  chapter  is  devoted 
to  a  novel  explanation  of  the  often  ob»^erved  fact  that  the  econom,^ 
from  pre-heating  boiler  feed  water  is  greater  than  would  be  found  by 
calculating  the  ratio  which  the  heat  contributed  by  the  feed  watei 
heater  or  economizer  bears  to  the  whole  amount  of  heat  required  foi 
evaporation.  While  primarily  issued  to  advertise  a  proprietary  appa 
ratus,  the  subject  is  treated  in  a  broad  and  comprehensive  way,  making 
a  pamphlet  of  much  interest  and  value  to  all  interested  in  the  economi 
cal  production  of  power. 

Comparative  Tests  of  Carbon  Metalized  axd  Tantalum   and  Fila- 
ment Lamps.     By  T.  II.  Ararie.     44  pages.  6x9  inches-     Published 
by    the    Universitj;_   of    Illinois    Engineering    Experiment    Station, 
Urbana,    111. 
This  bulletin,   which    is  No.    19   of   the  series   issued   by   the   Experi- 
ment  Station,    records    the    results   of  tests   made  upon    metalized   car- 
bon,   tantalum   and  filament   lamps   in   the   laboratory   of  the   electrical 
engineering  department,   with   a  view    of  bringing   out   the  good   points 
of  each  lamp,  together  with  their  faults,  and  offers  help  in  the  selec- 
tion  of   the   proper   type   for   any   particular   purpose.      The   conclusion 
is    that    the    tantalum    and    filament    lamps    cover    adequately    all    the 
phases  of  incandescent  lighting  now   covered  by   the  three  types.     For 
a  low  power  cost  and  rough  usage  the  carbon  lamp  is  best.     For  high 
power  cost  upon   poorly   regulated  circuits   the  tantalum   lamp  is  best, 
provided  it   is  carefully  handled. 

Iron  and  Steel  Works  Directory  of  1908.     .^lOO  pages.  6x8yj  inches 

Published   bv   the   American    Iron    and   Steel    Association,   Philadel 

phia.  Pa.      Price.  $12.00. 

This  directory  gives  a  full   list  of  the  blast    furnaces    rolling   mills 

steel   works,   bloomaries  and   tin    and   terne   nlate  works   in   the   United 

States:   also   classified   lists    of  wire    rope   mills,    rail   mills,   plate   steel 

mills,   bessemer,    open    hearth,    crucible    and    steel    casting   works.      The 

present  edition   is  the  seventeenth  and  is  corrected   to   March   1.   1908 

The  general  plan   of  compilation   adopted  in   the  preparation   of  recent 

editions   of   the   directory   has    been   followed    in    the   present   edition. 


Ailv.  Tiulex  pnges  36-48. 
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BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,  R.  I.,   U.  S.  A. 


Over  Forty  Years  Grinding  Experience 

has  taught  us  what  is  most  essential,  a  knowledge 
of  grinding  requirements. 

It  has  shown  us  the  value  of  rigidity,  the  necessity 
of  accurate  workmanship  in  the  construction  of  a 
machine  and  the  advantage  of  convenience. 

An  absolute  insistence  upon  these  factors  in  the 
manufacture  of 

B.  &  S.  GRINDING  MACHINES 

has  made  them  what  they  are  today,  recognized 
standards  for  grinding. 

A  CIRCULAR  DESCRIBING  ANY  OF  THE  GRINDING  MACHINES 

SENT  UPON   APPLICATION. 
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Whenever  possible  the  history  of  each  plant  has  been  preserved,  giving 
the  date  of  its  erection,  witli  all  subsequent  additions  to  the  plant, 
changes  in  ownership,  if  any,  etc.  In  view  of  the  tremendous  changes 
in  ownership  caused  by  the  consolidation  of  plants  under  the  owner 
ship  of  the  United  States  Steel  Corporation,  the  importance  of  pre 
serving  an  individual  history  of  the  various  plants  is  apparent.  The 
directoi"y  is  one  that  can  be  heartily  recommended  to  all  mterested  in 
the  information  contained  therein. 
Voids,    Settlemext   and    Weight    of    Crushed    Stone.      By    Ira    O 

Baker.      29   pages,   6x9   inches.      Published   by   the   University   of 

Illinois.  Urbana.  111. 
This  bulletin,  which  is  No.  23  of  the  series  issued  by  the  Engineering 
Experiment  Station  of  the  University  of  Illinois,  records  the  results 
of  experiments  made  to  determine  the  proportion  of  voids  in  crushed 
stone,  loaded  by  various  methods  in  cars  and  in  wagons;  to  find  the 
amount  of  settlement  during  transportation  ;  and  to  obtain  the  relation 
between  the  weight  and  the  unit  of  volume  of  solid  stone  and  of  the 
same  volume  of  crushed  stone  immediately  after  being  loaded  in  various 
ways.  All  the  results  are  summarized  in  a  table  which  gives,  for 
different  sizes  of  crushed  stone  the  coefficients  by  which  to  multiply 
either  the  weight  of  a  cubic  foot  of  solid  stone  or  its  specific  gravity 
to  get  the  weight  of  a  cubic  yard  of  crushed  stone  at  the  crusher  and 
at  the  destination.  This  elaborate  table  is  summarized  in  the  following 
statement :  The  mean  coefficient  by  which  to  multiply  the  weight  of  a 
cubic  foot  of  solid  lime  stone  to  obtain  the  weight  of  a  cubic  yard  of 
crushed  lime  stone,  is  as  follows:  For  ^-inch  screenings,  15.5;  for 
i^-inch  to  2-inch  stone,  14.6 ;  and  for  2-inch  to  3-inch  stone,  15.2 
For  trap  rock  corresponding  methods  are  as  follows  :  For  14 -inch 
screenings,  14.6;  for  i^-inch  to  1^-inch  stone,  13.5;  and  for  i^-incb 
to  3-inch  stone,  13.9. 

CATALOGUES  AND  CIRCULARS. 

General  Electric  Co..  Schenectady.  N.  Y.  Bulletin  No.  4590, 
describing  self-starting  device  for  alternating  current  motors. 

H.  G.  O.SBORNE,  74  Cortlandt  St.,  New  York.  Catalogue  of  Osborne's 
extension  drills  for  drilling  holes  in  brick  walls. 

Pratt  &  Whitney  Co..  Hartford,  Conn.  Catalogue  illustrating  and 
describing  a  spline  milling  machine,  a  machine  for  slot  milling,  cutting 
splines,  key-ways,  grooves,  etc. 

Hardinge  Bros.,  1034  to  1040  Lincoln  Ave.,  Chicago,  111.  Leaflet 
illustrating  the  Cataract  precision  bench  lathe  outfit  No.  3.  and  cata- 
logue illustrating  the  Beyer  single  record  watchman's  portable  clock. 

Estep  &  DOLAX,  Sandwich.  TIL  Catalogue  cf  hand  bending  tools,  for 
forming  eyes,  hooks,  rings,  hmges,  staples,  chain  links  and  other  parts 
made  by  the  blacksmith. 

Bl-rke  Machinery  Co.,  1837  Thirty-fifth  St.,  Cleveland.  O.  Leaflet 
illustrating  and  describing  the  Burke  cold  saw,  and  the  Burkei  No.  3 
and  No.  4  bench  milling  machine. 

Crocker-Wheeler  Co..  Ampere.  N.  J.  Bulletin  No.  105,  superseding 
Bulletin  No.  SS.  illustrating  and  describing  polyphase  induction  motors, 
made  in  sizes  from  15  to  250  H.P. 

Skinner  Chuck  Co..  94  N.  Stanley  St.,  New  Britain,  Conn.  1908 
price-list  of  independent  universal  and  combination  lathe  chucks  ;  also 
drill  chucks,  planer  chucks,  face-plate  jaws,  drill  press  vises  and 
reamer  stands. 

Expanded  Metal  &  Corrugated  Bar  Co.,  of  St.  Louis,  Mo.  Cata- 
logue illustrating  use  of  corrugated  bar  for  reinforced  concrete  con- 
struction in  factories,  machine  shops  and  other  buildings. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.  Record  No.  65  of 
Mallet  compound  locomotive,  being  a  paper  read  before  the  Engineers' 
Club  of  Philadelphia.  March  12.  1908.  by  Mr.  Grafton  Greenough. 

Brown  Hoisting  Machinery  Co.,  Cleveland,  O.  Catalogue  of  hoist- 
ing machinery  adapted  to  the  use  of  artificial  gas.  coke  and  electric 
light  companies,  for  the  rapid  and  economical  handlmg  of  coal,  coke 
and  other  materials. 

Baush  Machine  Tool  Co.,  200  Wason  Ave..  Springfield,  Mass. 
Leaflet  descriptive  of  the  Bocorselski  turret  tool-holder  for  lathes. 
This  tool-holder  is  made  in  three  sizes,  and  two  styles,  and'  may  be 
used  with  the  turret  in  either  a  vertical  or  horizontal  position. 

Lucas  Machine  Tool  Co.,  Cleveland,  O.  A  set  of  four  cards,  dis- 
tributed at  the  recent  Atlantic  City  convention  of  the  Master  Car 
Builders'  and  Master  Mechanics'  Associations,  descriptive  of  the  Lucas 
power  forcing  presses. 

Whiting  Foundry  Equipment  Co.,  Harvey,  111.  Catalogue  of 
cupolas,  charging  machines,  bottom  door  hoists,  electric  travelers,  jib 
cranes,  air  hoists,  foundry  ladles,  tumblers  and  other  equipment  for 
the  foundry. 

GiSHOLT  Machine  Co.,  Madison,  Wis.  Small  catalogue  of  Gisholt 
turret  lathes,  vertical  boring  mills,  universal  tool  grinders,  horizontal 
drilling  machines,  double  emery  grinders,  worm  hobbing  machines,  gear 
testing  machines  and  chucks. 

Hess-Bright  Mfg.  Co.,  2111  Fairmount  Ave.,  Philadelphia.  Pa. 
Catalogue  descriptive  of  the  Hess-Bright  radial  and  thrust  ball  bearings. 
The  catalogue  illustrates  applications  to  line  shafting,  automobiles, 
motors  and  dynamos,  and  machinery  in  general. 

Black  Diamond  Boring  Machine  Co.,  Monongahela,  Pa.  Catalogue 
descriptive  of  special  boring  machine  for  boring  locomotive  rod  brasses 
and  rolling  and  compressing  the  babbitt  lining.  The  machine  can  also 
be  used  for  other  purposes,  such  as  drilling,  tapping,  reaming,  etc. 

Bobbins  &  Myers  Co.,  Springfield,  O.  Bulletin  No.  67,  descriptive 
of  the  "Standard"  motor.  The  bulletin  illustrates  the  various  styles 
of  motors  built  and  applications  to  sewing  machines,  grinders,  buffing 
and  polishing  wheels,  speed  lathes,  drill  presses,  pumps,  blowers,  fans, 
punch  presses,  linotype  machines,  printing  presses,  etc. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  has  issued  a  little 
booklet  of  twelve  pages  on  brushes  for  generator  and  motor  commu- 
tators. The  booklet  gives  valuable  hints  on  the  care  of  commutators, 
and  some  conclusions  drawn  from  the  results  of  tests  made  by  Professor 
Albert  F.   Ganz,   at  Stevens    Institute.   Hoboken. 

Bantam  Anti-Friction  Co..  Bantam.  Conn.  Issue  No.  2  of  the 
Bantam  Anti-Friction  Boostet;  containing  items  of  local  interest,  "hot 
shots,"  humorous  paragraphs,  and  advertising  the  line  of  ball  and  roller 
bearings  made  by  the  company.  This  issue  is  published  on  pink  paper, 
and  is  a  unique  specimen  of  advertising. 

United  States  Electrical  Tool  Co..  Cincinnati,  O.  Catalogue 
illustrating  a  complete  line  of  electric  hand  drills,  breast  drills,  electric- 
driven  radial  drills,  electric-driven  center  grinders,  bench  grinders  and 
surface  grinders.  The  catalogue  also  demonstrates  a  few  of  the  many 
uses  of  portable  electiic  tools. 

General  Electric  Co.,  Schenectady,  N.  Y.,  has  just  issued  a  small 
circular.  No.  3G64,  descriptive  of  its  new  locking  socket.  This  socket 
prevents  the  removal  of  an  incandescent  lamp  by  an  unauthorized 
person.  The  peculiarity  of  this  socket  lies  in  the  fact  that  the  lamp  is 
safe  when  the  socket  is  unlocked.  The  socket  and  key  are  clearly  illus- 
trated in  the  circular. 

Walker  Grinder  Co..  Worcester,  Mass.  Circular  descriptive  of  the 
Walker  No.  3  plain  surface  grinder  of  the  column  and  adjustable  wheel 
head  type.  This  machine  has  been  specially  designed  to  adapt  it  for 
finishing  cast  iron  parts  that  are  usually  filed  and  polished,  and  in 
combination  with  the  Walker  magnetic  chuck  made  by  the  same  con- 
cern, it  is  exceptionally  well  suited  for  all  kinds  of  surface  grinding. 

Mark  Flather  Planer  Co.,  Nashua.  N.  II.  Bulletin  No.  8.  illus- 
trating  and   describing   14,    16,    18,   20   and    24-inch    Flather   shapers. 


belt-  and  motor-driven.  The  bulletin  also  reproduces  the  analysis  nf 
the  Flather  shaper  motion  published  in  the  March,  1907,  issue  of 
Machinery,  in  connection  with  the  description  of  the  shaper  motion 
model  built  for  the  University  of  Michigan. 

R.  D.  Wood  &  Co.,  Philadelphia,  Pa.  Catalogue  of  hydraulic  tools 
and  machinery  for  steel  works,  boiler  shops,  bridge  works  and  other 
plants  requiring  heavy  bar  shears,  splitting  shears,  angle  shears, 
punches,  riveters,  flanging  presses,  die  presses,  upsetting  presses  and 
other  machinery  required  in  the  construction  of  boilers,  bridges, 
cranes,  etc. 

American  Blower  Co..  Detroit,  Mich.  Illustrated  sectional  cata- 
logue, No.  232,  of  "A  B  C"  self-oiling  steam  engines,  types  A  and  E. 
This  catalogue  supersedes  Bulletins  171,  181,  193,  194  and  200.  It 
illustrates  in  detail  the  construction  of  the  engine,  showing  the  self- 
oiling  features  by  which  lubrication  is  assured  to  all  working  parts 
without  the  attention  of  the  engineer,  other  than  renewing  the  lubri- 
cant about  once  in  three  months,  and  filling  the  sight-feed  cylinder 
lubricator. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Catalogue  of  pipe  threading 
and  nut  tapping  machinery  and  special  threading  machines.  The  Landis 
all-steel  die-head,  using  a  special  form  of  chasers  made  from  flat  pieces 
of  steel  with  threads  milled  their  entire  length  on  the  flat  side  and 
adapted  to  cut  either  right  or  left-hand  threads,  is  illustrated  and 
described  in  detail.  High  speed  steel  dies  are  supplied  for  these  die- 
heads  to  order.  The  high  speed  dies  have  the  advantage  of  never 
needing  to  be  re-hobbed  or  re-tempered. 

Generaj,  Electric  Co.,  Schenectady.  N.  Y.,  has  just  issued  a  new 
bulletin  on  Thomson  astatic  instruments  for  continuous  current  switch- 
boards. Thesp  instruments  are  extensively  used,  and  have  a  reputation 
for  reliability  and  accuracy  regardless  of  external  influence.  They 
have  no  controlling  springs,  and  their  accuracy  is  not  affected  by 
changes  in  magnet  strength.  The  damping  effect  in  these  instruments 
is  produced  by  an  aluminum  disk  moving  in  a  magnet  field,  and  the 
indications  are  dead  beat.  The  bulletm  describes  voltmeters  and  am- 
meters of  the  feeder  board  and  illuminated  dial  types,  and  gives  com- 
plete dimension  diagrams. 

Cutler-Hammer  Mfg.  Co..  Milwaukee,  Wis.  Catalogue  of  push- 
button switch  mechanism  and  push-button  specialties.  This  electric 
push-button  switch  is  of  particular  interest,  on  account  of  the  sim- 
plicity and  ingenuity  of  the  design.  Disregarding  the  casing,  the  switch 
mechanism  consists  practically  of  only  three  parts  ;  first,  a  push  bar 
extending  clear  through  the  switch,  having  its  largest  diameter  in  the 
center  and  having  a  conical  shape  from  the  center  for  some  distance 
towards  each  end ;  second,  a  coil  spring,  which  encircles  the  bar 
previously  mentioned  iu  such  a  manner  that  the  axis  of  the  spring 
forms  a  circle  around  the  bar;  third,  a  moving  contact  piece  encasing 
the  spring.  The  action  of  the  device  is  simply  this  :  when  the  bar  is 
pushed,  the  coil  spring  rides  up  on  the  conical  surface  until  it  reaches 
the  center,  all  the  time  preventing  the  contact  piece  from  releasing 
until  the  spring  has  reached  the  central  and  highest  part  of  the  bar; 
then  it  suddenly  contracts  and  moves  swiftly  along  the  conical  shape 
on  the  other  side  of  the  highest  point  of  the  bar,  carrying  with  it  the 
moving  contact  piece.  It  is  not  possible  to  move  the  contact  piec.e  part 
way  and  let  it  slip  back  again,  thereby  drawing  an  arc  which  burns 
the  contacts  and  eventually  destroys  them.  The  contact  piece  is  either 
pcsitively  in  contact  or  out  of  contact. 

MANUFACTURERS  NOTES. 

William  Haux,  Chicago,  111.,  maker  of  ilexible  shafts,  etc.,  has 
changed  his  location  from  2L!0  Washington  St.,  to  his  own  building  at 
621-023  North  Campbell  Ave, 

Holbrook-Armstrong  Iron  Co.,  Racine,  Wis.,  recently  equipped  its 
factory  with  three  brass  furnaces  and  an  aluminum  furnace  at  an 
outlay  of  $10,000.     Crude  oil  is  used  for  fuel. 

Globe  Machine  &  Stamping  Co.,  974  Hamilton  Ave.,  Cleveland, 
Ohio,  has  secured  the  shop  rights  from  the  United  States  SherardizinK 
Co.,  New  Castle,  Pa.,  for  the  dry  galvanizing  process,  discovered  by 
Sherard  Cowper-Coles,  London,  England.  Samples  of  articles  to  be 
sherardized  may  be  sent  to  the  company  for  an  estimate  as  to  the  cost 
of  the  treatment. 

Chocker-Wheelek  Co.,  Ampere,  N.  J.  At  a  meeting  of  the  directors, 
July  10,  the  following  officers  were  elected  :  S.  S.  Wheeler,  president ; 
Gaiio  Dunn,  vice-president;  -V.  L.  Doremus,  second  vice-president;  Gano 
Dunn,  chief  engmeer ;  Rodman  Gilder,  secretary  ;  W.  L.  Brownell, 
treasurer ;  J.  B.  Milliken,  assistant  secretary  ;  G.  W.  Bower,  assistant 
treasurer. 

Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.,  manufacturers  of  elec- 
tric controlling  devices,  will  be  represented  on  the  Pacific  Coast  by 
Otis  &  Squires,  111  New  Montgomery  St..  San  Francisco,  Cal.  Mr.  A. 
W.  Vinson,  who  lor  several  years  has  been  connected  with  the  engi- 
neering department  of  the  Cutler-Hammer  Mfg.  Co.,  has  been  trans- 
ferred to  the  office  of  Otis  &  Squires,  where  his  services  will  be  avail- 
able to  those  having  problems  in  electric  control  to  be  solved. 

Hayes  File  Co.,  Detroit.  Mich.,  has  just  purchased  the  entire  plant 
of  the  Peacock  File  Co.,  located  at  Buffalo,  N.  Y.,  which  was  formerly 
the  Maislioff  Bros,  factory,  and  has  removed  the  machinery  to  Detroit. 
The  company  has  been  unable  for  some  time  to  accept  orders  from 
new  trade  as  it  has  been  running  its  plant  to  full  capacity  to  supply 
old  customers,  but  after  installing  the  Buffalo  machinery  it  will 
increase  the  output  about  one-third. 

L.  S.  Starrett  Co..  .\thol,  Mass..  has  opened  a  warehouse  at  36-37 
Upper  Thames  St.,  London.  England,  where  a  Ime  of  fine  mechanical 
tools,  hack  saws,  steel  tapes,  etc..  will  be  kept  in  stock.  The  London 
store  will  be  a  great  convenience  to  British  and  Continental  customers, 
it  will  save  three  to  four  weeks  in  getting  goods  and  all  goods  will  be 
shipped  from  London.  Bills  will  be  rendered  in  pounds,  shillings  and 
pence,  and  payments  will  be  made  in  London.  The  London  branch  will 
be  in  charge  of  Mr.  E.  P.  Barrus. 

Brown  &  Sharpe  Mfg.  Co.,  Providence.  R.  I.,  will  close  its  works 
from  August  1  to  .\ugust  30,  inclusive,  for  annual  vacation  and  re- 
pairs. On  account  of  the  unusual  length  of  the  vacation,  special  pro- 
vision will  be  made  to  fill  the  reasonable  wants  of  customers  for  special 
cutlers  and  gears  that  may  be  wanted  quickly.  During  the  vacation 
the  office  will  be  open  as  usual,  and  orders  for  machine  tools,  machin- 
ists' tools,  and  cutters  will  receive  the  same  attention  as  at  other 
periods  of  the  year. 

Electric  Controller  &  Supply  Co..  Cleveland,  Ohio,  has  changed 
its  name  to  Electric  Controller  &  Mfg.  Co.  The  latter  name  more 
trulv  indicates  the  nature  and  scope  of  its  business  as  evidenced  by 
the  "following  list  of  apparatus  manufactured  by  the  company  :  Con- 
trollers both  manual  and  magnetic  switch  types  for  all  purposes,  lifting, 
magnets,  electric  brakes,  magnetic  switches,  solenoids,  limit  stops,  arc 
welders,  crane  fittings,  knife  switches,  flexible  couplings,  and  the  elec- 
tric fault  finder. 

Becker  Milling  Machine  Co.,  Hyde  Park,  Mass.,  has  taken  over 
the  business  of  the  Becker-Brainard  Milling  Machine  Co.  and  will 
continue  under  the  management  of  Mr.  .John  Becker,  whose  practical 
experience  in  the  design  and  development  of  the  Becker  Milliug 
Machine  has  placed  him  among  the  foremost  mechanics  of  the  day. 
Many  changes  and  improvements  have  been  made  in  the  plant,  carry- 
ing out  Mr.  Becker's  ideas  and  making  it  virtually  the  successor  of  the 
business  which  he  started  in  Boston  fifteen  years  ago  and  afterwards 
successfully   built   up   in    I'itchburg. 
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Cincinnati  Miller  Accuracy 
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This  shows  how  we  test  the  Indexnig  Mechanism  on  our  Dividing  Heads. 

Actual  indexing  is  done  on  disks  8"  in  diameter  by  means  of  the  appa- 
ratus shown  which  scribes  hair  lines  across  the  carefully  ground  surface 
of  the  disks. 

These  are  then  measured  for  accuracy  and  a  record  made  of  the  maximum 
accumulative  error  found  in  any  quarter  of  the  circumference  of  the  disks. 

The  record  shown  herewith  was  drawn  at  random  from  a  lot  of  so. 

It  shows  a  maximum  error  of  >^  thousandth  on  work  8"  in  diameter. 

This  is  for  all  practical  purposes,  precision  indexing. 

VVe  make  our  Indexing  Worm  Wheels  on  special  generating  machines 
which  we  designed  and  built  in  our  own  shop  in  order  to  attain  this  high 
degree  of  perfection. 

Cincinnati  Millers  are  as  famous  for  their  accuracy  as  for  their  productive 
capacity. 

WE   ARE    MILLING    MACHINE    SPECIALISTS. 

The    Cincinnati    Milling     Machine  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 

liurofi-an  .y^cH/i— Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen  and  Budnpeiit.  Alfred  H.  Schutte, 
Cologne,  Urussels,  Liege,  Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Charles  Churchill  &  Co.,  London,  BirminKhnm,  Manchester.  New- 
castle-on-Tyne  and  Glast^ow. 

Canada  Agenl—\\.  W.  Petrio,  Limited,  Toronto,  Montreal  and  Vancouver. 
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Electkic  Welding  Products  Co..  Cleveland.  Ohio,  recently  installed 
a  prrindine  and  flnishinsr  department  eonipped  with  Brown  &  Sharpe 
plain  and  universal  grinders,  special  imported  machines  for  spline 
milling  or  slot  cutting  and  centering  machines.  This  department  will 
enable  the  company  to  turn  out  completely  finished  gas  engine  valves 
and  valve  stems  and  other  similar  work.  It  will  finish  gas  engine 
valves  made  with  nickel  steel  heads  and  carbon  steel  stems  ground  on 
both  seat  and  stem  and  with  slot,  groove  or  thread  cut  or  a  hole  drilled 
and  the  end  hardened,  thus  making  a  product  that  Is  ready  to  be 
slipped  into  the  engine  in  the  assembling  room. 

WiLMARTH  &  MORMAN  Co  ,  Grand  Rapids.  Mich.,  reports  that  the 
sales  of  "New  Yankee"  drill  grinders  for  June,  1908.  exceeded  the 
volume  of  sales  not  only  for  ,Tune,  1907.  but  for  every  other  month  in 
the  year  1907  with  one  excention.  While  the  company  appreciates  this 
testimonial  of  recognition  of  the  value  of  its  machines,  it  is  specially 
•gratified  by  the  fact  that  manufacturers  are  recognizing  the  need  for 
mechanical  appliances  for  grinding  twist  drills.  It  has  taken  many 
years  of  hard  work  to  prove  to  mechanics  the  need  of  special  machines 
for  grinding  drills  and  to  demonstrate  to  them  that  machine-ground 
drills  are  far  superior  in  efficiency  to  hand-ground  drills,  as  usually 
done  by  the  average  workman. 

COMING  EVENTS. 

.\ugust  IS. — International  Master  Blacksmiths'  .\ssociation  Conven- 
tion, at  Cincinnati,  Ohio.     A.  L.  Woodworth,  Lima,  Ohio,  secretary. 

October  .5-10. — First  International  Congress  of  Refrigerating  Indus- 
tries, Paris,  France.  J.  F.  Nickerson,  315  Dearborn  St.,  Chicago,  III. 
Secretary  American  Committee,  will  send  circular  and  further  informa 
tion  upon  request. 


MISCELLANEOUS. 

Advertisementg  in  this  column.  25  cents  a  line,  ten  words  to  a  line. 
The  money  should  be  sent  with  the  order.  Answers  addressed  to  our 
care  will  be  forwarded.  Original  letters  of  recommendation  should  not 
be  enclosed  to  unkno^vn  correspondents. 


.APPLICATIONS  ARE  DESIRED  from  shop  men  who  believe  that 
they  would  have  ability  as  real  estate  salesmen,  selling  new  farm 
lands.  This  is  an  exceptional  opportunity  to  earn  good  money  in  your 
spare  time  and  to  work  into  a  better  paying,  line  of  business.  Address 
Box  403,  Madison,  Wis. 


DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly  :  reliable  researches  made  on  patentability  or  valid- 
ity :  twenty  years'  practice  :  registered  ;  responsible  references.  EDWIN 
GUTHRIE,  Corcoran  Building.  Washington,  D.  C. 

DR.VFTSMEN  cannot  know  too  much  about  shop  practice — many  of 
them  know  too  little  and  are  handicapped  thereby.  Machinery's  Shop 
Operation  Sheets  can  help  greatly.  They  are  direct,  definite  and  prac- 
tical. The  set  now  comprises  72  distinct  operations.  Write  for  pam- 
phlet.    Machinery,  49-55  Lafayette  St.,  New  York  City, 

POREM.\N. — For  erecting  heavy  machine  tools ;  must  be  experienced 
on  accurate  machine  tool  work,  with  ability  to  increase  production  and 
efficiency.  State  age,  experience  and  salary  expected.  Box  182,  care 
Machinery,  49  Lafayette  St.,  New  York. 


FOR  SALE. — Local  hardening  and  tempering  of  tool  steel  by  flexible 
cover  or  shield  process.  Patented  in  United  States,  Great  Britain  and 
Canada,  patent  pending  in  Germany.  Shop  rates  or  licenses  for  s.ile 
in  United  States,  under  patent  No.  S.S2.162,  at  reasonable  rates,  graded 
according  to  amount  of  benefit  derived.  The  smallest  die  or  machine 
shop  can  afford  to  use  it.  British  and  Canadian  patents  for  sale  out- 
right. For  further  particulars  and  information  address  the  patentee, 
WILLIAM  A.  PAINTER,  1515  Franklin  St.,  N.  S.,  Pittsburg,  Pa. 

H.  VOGEL,  Room  823,  112  S.  Clark  St.,  Chicago,  'phone  Main  3777. 
Designer  of  any  kind  of  machinery. 

MECH.\NICAL  ENGINEER  of  vast  experience,  as  designer  of  special 
machinery,  automatic  and  otherwise,  also  as  superintendent  of  factory 
and  toolroom,  wants  similar  position.  Address,  Room  823,  112  So. 
Clark  St.,  Chicago,  111. 

NEW  PATENTS  ACT. — A  firm  of  engineers  and  merchants  having 
warehouses  and  offices  in  London,  Birmingham,  Glasgow  and  Man- 
chester, are  prepared  to  take  up  selling  agencies  for  machines  and 
small  tools.  Apply  to  "Y.  Z.,"  care  Machinery,  49  Lafayette  St., 
New  York. 

P.\TENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical  ex- 
pert, 008  F  Street,  Washington,  D.  C.  Established  1883.  I  make  an 
examination  free  of  charge,  and  report  if  a  patent  can  be  had  and 
•exactly  how  much  it  will  cost.  Send  for  circular.  Member  of  Patent 
Law  Association. 

PATENTS. — Write  now.  Inventors,  for  "Patent  Particulars." 
STERLING  P.  BUCK  (Registered  Attorney),  3118  Dillon  St.,  Balti- 
more, Md. 

SEND  30  CENTS  for  copy  of  Rocking  Valves  and  Gears.  Covers  the 
subject  fully.     THE  INDUSTRIAL  MAGAZINE,  Cleveland. 

SUPERINTENDENT  FOR  OUR  GAS  ENGINE  WORKS,  able  to 
organize  a  perfect  shop  system,  get  work  out  economically  and  ac- 
curately. An  ordinary  shop  foreman  or  theorist  will  not  do.  Salary 
^1,S00  upwards;  chance  for  something  else.  Witte  Iron  Works  Co., 
Kansas  City,  Mo. 

TAPS. — Wanted,  automatic  machinery  of  modem  design  for  manu- 
facturing taps.  Would  buy  patents  of  a  perfect  machine  already 
running.  Write  to  HEINRICH  DREYER,  Importer  of  American  Ma"- 
chinery,  Berlin,  C.  Kaiser  Wilhelmstrasse  1. 


THE  RIGHT  D.\TA  SHEET,  just  when  you  want  it,  might  be  worth 
ten  dollars,  or  even  a  hundred  dollars,  to  you.  There  are  now  360 
0x9  pages  of  Machinery's  Data  Sheets,  and  they  are  all  right.  You 
can  get  the  complete  set  immediately  under  oBEer  No.  4 — Machinery, 
engineering  edition,  one  year,  and  the  complete  set  of  Data  Sheets, 
$3.00.     Address  Machinery,  49-55  Lafayette  St.,  New  York  City. 


USE  OF  FORMULAS  and  of  Tables  of  Sines  and  Tangents,  with- 
out a  knowledge  of  Algebra  or  Trigontynetrv.  is  made  easy  to  you  by 
SHOP  ARITHMETIC  FOR  THE  MACHINIST,  which  is  No.  18  in 
Machinery's  Reference  Series  fully  described  in  a  pamphlet  sent  free 
on  request. 

WANTED. — Agents,  machinists,  toolmakers,  draftsmen,  attention  I 
New  and  revised  edition  Saunders'  "Handy  Book  of  Practical  Mechan- 
ics" now  ready.  Machinists  say  "Can't  get  along  without  it."  Best 
in  the  land.  Shop  kinks,  secrets  from  note  books,  rules,  formulas, 
most  complete'  reference  tables,  tough  problems  figured  by  simple 
arithmetic.  Valuable  information  condensed  in  pocket  size.  Price 
postpaid  $1.00  cloth ;  $1.25  leather  with  flap.  Agents  make  big 
profits.  Send  for  list  of  books.  E.  H.  SAUNDERS,  216  Purchase  St., 
Boston,  Mass, 

WANTED. — Agents  in  every  shop  to  sell  Calipers.  Liberal  pay. 
Address  E.  G.  SMITH  CO.,  Columbia,  Pa. 

W.4NTED. — Salesmen  visiting  hardware,  sheet  metal  workers'  and 
boiler  makers'  trade  to  carry  as  a  side  line  our  highly  recommended 
modem  portable  hand  m?tal  punch.  Endorsed  and  used  by  five 
largest  U.  S.  navy  yards  and  arsenals.  Sells  itself  on  merit.  Send 
references.  Only  business  getters  answer.  W.  A.  WHITNEY  MFG. 
CO..  Rockford,  111. 


WANTED. — Partner  on  patent  of  a  tool  for  mechanics'  use.  Will 
give  one-third  interest  for  expense  of  patent,  or  will  sell  idea  out- 
right.    Apply     E.  H.  THORNE.  Hagan,  Ga. 

WANTED. — A  first-class  man  to  take  a  position  as  factory  superin- 
tendent with  a  concern  which  has  been  in  the  argicultural  implement 
business  for  fifty  years.  Lawn  mower  experience  preferred.  Must  be 
able  to  reduce  costs,  handle  men,  and  a  man  with  drafting  experience 
preferred.  A  good  position  for  the  right  party.  Address  "G,"  care 
Machinery.  49  Lafayette  St..  New  York. 

WANTED. — Copy  of  Machinery.  Engineering  Edition,  for  Septem- 
ber. 1907.  Address  with  price,  FOREIGN  DEFT.,  Machinery,  49 
Lafayette  St.,  New  York. 


DO  YOU  ENOW  WH.\T  THE  MACHINERY  LEAGUE  IS?  Do  you 
know  what  a  friend  in  need  is?  The  League  was  instituted  by 
Machinery  for  the  benefit  of  its  active  friends  in  the  shops,  and  mem- 
bership is  limited  to  tbem.  There  are  no  dues.  Write  for  information, 
giving  the  address  of  your  works  as  well,  to  the  Secretary,  The 
Machinery  League,  49-55  Lafayette  St.,  New  York  CUy. 


W.-^NTED. — A  skilled  and  experienced  machine  designer  about  28 
to  32  years  of  age  for  a  teaching  position  in  a  technical  school  in  the 
East.  Pleasing  and  forceful  personality  and  enthusiasm  required. 
Entering  salary  about  $1,500.00.  Apply,  stating  age,  education,  prac- 
tical experience  and  any  other  qualifications  in  detail  to  "X,"  care 
Machinery.  49  Lafayette  St.,  New  York. 

WANTED. — General  Manager  of  your  firm  to  learn  that  I  can 
reduce  the  cost  of  production  of  any  article  of  manufacture  by  special 
machinery.  Send  me  a  sample  or  drawing  of  the  piece  to  be^  made 
and  its  present  cost  to  produce,  and  I  wiil  answer,  stating  for  what 
price  I  can  produce  it  and  the  first  cost.  Will  call  if  work  justifies. 
.lOSEPH  J.  HOSLER,  30-31  Eagle  Block,  Canton,  Ohio. 

YOUNG  MAN,  22  years  of  age,  of  good  character  and  best  of 
references,  desires  position  with  an  electrical  firm.  Has  had  exoe- 
rience.  and  possesses  technical  knowledg«.  Address  W.  W.,  Box  423, 
Newark,  N.  J. 
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ITS 
READY 


OUR  NEW  1200  PACE  CATALOGUE  OF 


TOOLS 


For  two  years  we  have  been  preparing  the  data 
for  this  catalogue;  we  have  endeavored  to  make 
it  the  most  compact,  complete  and  handy 
volume  of  tools  yet  published. 
In  strength,  in  detail,  in  quantity  and  quality  of 
information  it  far  surpasses  our  former  No.  i8o 
Tool  Catalogue,  which  was  always  so  favorably 
received  by  tool  buyers. 


We  cannot  afiford  gratuitous  distribution  in  all  cases  but 
applicants  should  state  business  and  whether  in  position 
to  direct  or  influence  purchases. 

SPECIFY  AS  CATALOGUE  No.  2481 


Hammacher,  Schlemmer  $c  Co. 

Hardware,  Tools  and  Supplies 

New  York,   Since  1848 

4th  Ave.  &  13  St.  Block  South  of  Union  Sq. 
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No 
Spray 


No 
Slop 


No 
Trouble 


B 


ATH  GRINDERS  are  now  furnished  with  the  "ideal"  water  spout. 
New  in  principle,  simple  and  most  effective,  this  spout  is  so 
placed  that  the  windage  of  the  wheel  cannot  spray  the  stream  of 
water;  beinor  small  it  does  not  obscure  the  work,  and  when  not  in 
use  can  be  readily  shifted  out  of  the  wa)'. 

It  throws  a  stream  of  water  onto  the  wheel  and  directs  it  against 
the  grinding  surface  exactly  where  needed.  The  volume  of  water 
can  be  controlled  from  the  maximum  capacity  of  the  spout  down  to  a 
mere  drizzle — always  without  spatter,  and  always  where  it's  wanted. 


This  is  just  one  of  the  Bath 
Grinders'  good  points  —  the 
list  is  a  long  one.  May  we 
send  catalogue  describing 
the   machine  ? 


BATH  GRINDER 
COMPANY 

FITCHBURG,  MASS.,  U.  S.  A. 


Front  View  No.  2  Machine 
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Nearly  Double  the  Production  of  Hand 
Machines   can    be    Secured    with    the 


AJAX  AUTOMATIC 
FEED  RIVET  MACHINE 


Automatic  Feed  Rivet  Heading  iWachine  — Motor  Driven. 

For  the  production  of  rivets  in  large  quantities  the  economy 
of  this  machine  is  unequaled.  It  is  the  highest  type  of  its  class 
and  built  from  new  designs.  Rivet  Bars  in  mill  lengths,  are 
heated  in  long  furnaces  and  are  then  fed  into  the  machine 
which  makes  the  entire  length  of  bar  into  rivets,  one  at  each 
revolution,  without  any  further  handling.  Another  feature  is 
the  elimination  of  loss  from  stub  ends.  Made  in  two  sizes, 
belt  or  motor  drive,   as  desired. 

Send  for  Circulars. 

The  Ajfiix   Manufacturing  Company 

CLEVELAND,  OHIO 

New  York:  Fulton  Terminal  BIdg.,  50  Church  St.  Chicago:  621  Marquette  Building. 

de  Fries  &  Co.,  Dusseldorf,  Germany 

European  Builders  and  Distributors. 
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THE   BETTER 
THE  TOOLS 

THE   BETTER 
THE  PRODUCT 


Do  your  Screw  Cutting  WorR  with 


^iip/k^/anti 


SCREW  CUTTING  TOOLS 

You  can't  buy  better  tools  than  those 
bearing  this  stamp,  and  you  can't  do 
better   work   than   they  will   produce. 

They  have  strength,  temper,  accuracy, 
they  are  fast  workers,  are  long  lived 
and  are  adapted  for  every  class  of  work. 
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]\rAOITrNKl{Y. 


.55 


Possibilities   of 
Salary  Raising 

The  possibilities  of  your  securing  a  raise  in  salary 
depend  90%  on  one  thing — upon  your  securing  the 
knowledge    and     training    that    will    really    qualify 
you  to  hold  a  higher  position  commanding  a  larger 
salary.     Such  training  has  helped  thousands  of  men 
in  the  same  way  that  it  helped  Frederick  L.  Ray  to 
advance    from    work   as   a    machinery    erector  to 
power  superintendent  for  the  Stanle}'  Rule  &  Level 
Company,  of  New  Britain,  Conn.,  and  later  to  super- 
intendent of  construction  for  W.  M.  Sheehan  &  Co., 
New   York    City.     Mr.    Ray's    earnings    have,   of 
course,  increased  verj^  largely  since  he  became  an 
I.  C.  S.  trained  man — for  it  was  through  the  I.  C.  S. 
:hat  he  secured  his  training.     Robert  H.  Fisher,  316 
tyndicate  Bldg.,  St.  Paul,  Minn.,  took  advantage  of 
C.  S.  training,  and  thereb}'   increased   his  earnings 
500  a  year.     Joseph  V.  Wood  worth,  Arbuckle  Bldg., 
Brooklyn,  N.  Y.,  advanced  from  a  position  as  shop  hand 
consulting    mechanical    expert     through     the    training 
afforded  by  his  I.  C.  S.  Course. 

It  is  training  that  counts.  You  must  bring  training  into  vour 
work  today  if  you  wish  to  secure  anything  above  a  subordinate  position 
with  low  wages. 

The  quickest,  surest,  and  most  practical  way  in  the  world  to  secure 
this  training  is  by  the  plan  of  the  International  Correspondence  Schools, 
an  institution  backed  by  a  capital  of  six  million  dollars  and  with  nearly 
17  years'  experience  in  the  sole  business  of  providing  ambitious  men 
with  salary-raising  training.  You  do  not  have  to  leave  home  or  your 
present  work.  Full  details  of  how  this  plan  can  be  adapted  to  3'our 
personal   needs    and   circum- 

International  Correspondence  Schools 


F.  L.  RAY 


stances,  no  matter  how  scant 
your  time,  money,  or  educa- 
tion, will  be  sent  free  to  any 
one  marking  and  mailing  this 
coupon.  This  puts  you  under 
no  obligation. 

If  you  really  want  a  bet- 
ter position,  use  this  coupon 
NOW. 


Box  980,  SCRANTON,  PA. 

Please  explain,  without  furtlicr  obligation  on  nty  part,  how  I  can  (lualify 
for  a  larger  salary  in  the  l>osition  before  whieh  1  l)a\-e  inart<ei'  X. 


Electrical  Engineer 
Electrical  Mach.  Des. 
Dynamo  Foreman 
Electric-Light  Supt. 
Electric-Railway  Supt 
Electrician 
Telephone  Engineer 
Telegraph  Engineer 
Mechanical  Engineer 
Machine  Designer 
Mechanical  Draftsman 
Foreman  Patternmaker 


Civil  Engineer 
Stationary  Engineer 
Gas  Engineer 
Refrigeration  Engineer 
Foreman  Machinist 
Foreman  Toolmaker 
Foreman  Molder 
F<ireman  Blacksmith 
Sheet-Metal  Draftsman 
Marine  Engineer 
Hydraulic  Engineer 
Mining  Engineer 


Chemist 

Assayer 

Illustrator 

bookkeeper 

Stenographer 

Civil  Service  Exams. 

Commercial  Law 

Architect 

Structural  Engineer 

Contractor  and  Builder 

Ad  Writer 

Window  Trimmer 


Name^ 


Street  and  No.. 


City 


^State  . 
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Cutting  buckets 
in  the  side  of  a 
Sturtevant 
turbine  disc. 


How  Else  Could  You  Do  This 
Work? 

THE  VERTICAL  MILLER 


is  the  most  adaptable  tool  to  be  found  in  the 
modern  machine  shop ;  it  will  do  a  larger  variety 
of  work,  do  it  better  and  do  it  quicker  than  any 
other  single  machine.  The  new  horizontal  attach- 
ment adds  to  the  Becker-Brainard  Vertical 
Miller  the  essential  features  of  the  horizontal  type, 
including  the  cutting  of  spirals.  The  permanency 
of  alignment  of  the  vertical  spindle,  the  staunch 
design,  the  great  depth  of  throat,  the  convenience 
of  operation,  all  combine  to  make  it  an  indis- 
pensable tool. 

The  Becker  Milling  Machine  Co. 

Hyde  Park,  Mass.,  U.  S.  A. 

AGENTS:— McDowell,  Stocker  &  Co.,  Chicago.  L.  H.  Swind,  Philadelphia,  Pa.  A.  F.  Kummel  Hartford,  Conn.  Cbas.  G.  Smith  Co., 
Pittsburg  Pa  J  L  Osgood.  Buffalo,  N.  Y.  A.  B.  Bowman,  St.  Louis,  Mo.  A.  R.  Williams  Machinery  Co.,  Toronto,  Ont.  and  Montreal, 
Winnipeg  and  Vancouver,  Canada.  Ludw.  Loewe  &  Co  ,  Berlin,  Germany.  Bevan  &  Edwards  Propty.  Ltd.,  Melbourne,  Australia. 
Selig  Sonnenthal  &  Co.,  London,  England.  Schuchardt  &  Schutte,  Berlin,  Germany  ;  Vienna,  Austria ;  Stockholm.  Sweden  ;  St.  Peters- 
burg,' Russia  ;  Copenhagen,  Denmark ;  Budapest,  Hungary ;  Shanghai,  China.  A.  H.  Schutte,  Cologne,  Germany  ;  Liege,  Belgium ; 
Milan,  Italy  ;  Barcelona,  Spain  ;  Brussels,  Belgium  ;  Paris,  France ;  Bilbao,  Spain. 


Coates  Flexible  Shaft  used  in  connection  with  breast  drill. 

a  few  minutes  time  and  a  few  cents  expense  to  replace  it. 
Convenient,  durable  and  efficient — a  Coates 
outfit  should  be  in  every  shop. 

Ask  for  Bulletin  No.  21 — the  latest. 


UNIT  LINK 
FLEXIBLE  SHAFT 


For  Drilling,  Grinding,  Polishing — for  a  hun- 
dred and  one  purposes  of  every  day  work — 
there  is  no  device  that  equals  the  Coates 
Flexible  Shaft.  It  will  save  an  immense 
amount  of  time  and  labor ;  can  be  used  any- 
where and  at  any  angle ;  the  drive  is  steady 
throughout  the  entire  length,  running  either 
backward  or  forward.  It  is  perfectly  flexible 
— bend  it  as  much  as  you  like;  each  link  is 
a  unit  made  of  hardened  steel  and  driven  by 
by  a  square  spheroid  —  the  strongest  drive 
possible.     If  a  link  breaks  it  is  only  a  matter  of 


Section  of  the  Unit  Link  Shaft. 


COATES  CLIPPER  MFG.  CO.,  Worcester,  Mass. 
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This  picture  is  shown  for  the  purpose  of  emphasizing  the  fact  that  the 

Thompson  Universal  Orindiag  Machine 

is  built  with  a  perfect  water  attachment.  Long  open  tank  on  base, 
easy  to  keep  clean.  Top  of  knee  cast  solid  in  the  form  of  abasin,  intu 
which  all  water  drains  from  above,  and  from  which  it  is  conducted 
through  pipes  to  the  tank. 

This  grinding  machine  is  convertable  into  a  plain  grinder  ;  a  surface 
grinder ;  a  knife  errinder ;  a  die  grinder ;  a  cutter  grinder,  or  an  in- 
ternal grinder,  and  in  each  form  it  works  to  perfection. 

drcuiars  and  prices  upon  request. 

The  Thompson  Grinder  Co. 

SPRINGFIELD,    OHIO 

Selie.  SoiiDiNilhal  A-  Co.,  London  A^-ents. 


150  Shop  Receipts  and  Formulas 

riACHlNERY'S  132  Page  Booklet 


A  collection  of  valuable  Receipts  and  Formulas 
arranged  for  ready  reference.  The  receipts  in  this 
Booklet  are  completely  indexed  and  printed  on  one 
side  of  the  paper  only. 

This  Booklet  and  MACHINERY,  Shop  Edition, 
for  one  year,  for  $1.00;  or  with  Engineering; 
I'Idltion,  six  months,  for  $1.00. 

THE    INDUSTRIAL   PRESS 
49-55  Lafayette  Street,  New  York 


We  Build  Machinery  for  Others 


l)i)n't  you  want  some  also? 
Om  Shop  Equipment,  with 
which  wc  buikl  our  Milling  Ma- 
chines is  more  than  we  can  use. 
Just  thought  you  might  want  to 
mal<e  use  of  it. 

We   make   Milling  Cutters  and 
we  do  Gear  Cutting  as  well. 
Our  Planers,  Lathes,  Shapers  and 
Millers    are     all     ready    for    your 
order,  send  it  along. 
We  won't  overcharge  you,  and  we 
promise  good  work. 
Now  are  you  ready  to  talk  it  over? 


Owen  Circular  Milling 
Attachment 

For  use  on  milling  machines  and 
of  especial  advantage  in  connection 
with  the  vertical  attachment.  Table 
is  15"  in  diameter,  with  three 
T-slots,  hand  feed  and  entire  cir- 
cumference of  circle  graduated  to 
degrees.  Also  made  with  auto- 
matic feed  for  both  Plain  and 
Universal   Machines. 


The  Owen  Machine  Tool  Company 

Dept.  M.,  SPRINGFIELD,  OHIO 

FOREION  Agekts— Alfred  Herbert,  Ltd.,  Coventry,  Englond. 
DePries  &  Co.,  Akt.  Ges.,  Dussoldorf,  Berlin  nnd  SiuttKart.  Ger- 
many; Milan,  Italy;  Harcelona,  Spain.  Louis  Itesse,  F'aris.  France. 
Alfred  Herbert,  (France)  Ltd.,  for  Belcium  and  Switzerland  Willi. 
Soncason  &  Co.,  Malmo,  Sweden.  American  Machinery  Co.,  St. 
Petersburg,  Russia.    Alfred  Herbert,  Ltd.,  Yokohama,  lapan. 
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TAKE  IT  OUT!- 


C  No  Heat. 
.,,-,,  No  Bind. 

or  It  will  fall  out.     (  No  Warp. 


when  through 


HIGHSPEED.  Tempered  RIGHT 


Our  Story  is  Short  and  will  interest 
you  in  "DOLLARS"  WAYS. 

THE  KELLY  REAMER 


Will 
Bore 
or 
Ream 


Absolutely    j^  From 

Y  a  one 

Jv  inch 

and  I  hole 

SMOOTH       5?  to  a 


Accurate, 
Parallel 


60"  ENGINE  CYLINDER 

and  your  piston  rings  will  LAST. 

THE  HECHANICALLY  CORRECT- 
CONVEX— RADIAL— CLEARANCE— DOES  IT. 


It  BORES  or  REAMS  any  hole  in  any  material  on  any  Turret  Machine, 
AND  with  taper  shank  on  boring  bar — on  any  lathe,  boring  mill  or  drill 
press.  Two  broad  blades,  radially  "cleared,"  beat  the  "multiplicity"  kind — don't 
need  "back  gears"  SPEED  UP  on  "open  belt" — then  let  things  move. 
Business    is    improving,    you'll    QEX    BUSY    very    soon    and    can't    try 

"good  things."  Order  a  sample  KELLY  Reamer  RIQHT  NOW 
and  prove  out  a  modern  method. 

"FLOA.T"  in  smootK  material— use  "RIGID"  in  porous  mvotK, 


0_jp 


KELLY 


NET  PRICE  LIST    1 

ORDER  BV  NUMBC 

■ 

N..     1     KinKr   1' 

,olX'     ■    ■    PmrS3.SI  ^H 

N..  i     ••    Hi' 

loIX- 

3.60  ^^m 

No.  3        "      1!^' 

.olK-  ■ 

3.70  ^m 

No.  4        "       !«' 

to  2' 

.  xm      m 

No.  S  .     ■•      2' 

loJX"' 

.  -'  "        3.ilU 

No.  6    ,   "  -  2ii' 

io2>?  ■■ 

4.00 

No.  7      ■•     2yi- 

io2K 

.     "        4.10 

No    8    ■   ■•      J^i' 

io3* 

-     ■■        4.20 

No.  9    ,   ■■      3" 

to  3;^ 

-     ■■        4.30 

No   10      ■■      3X" 

io3X' 

4.40 

No   11       ■■      3W 

i.3>i' 

4.50 

No,  12      •■      3H' 

to  4' 

4.60 

No.  13     ■■  .  ^" 

tolj^' 

.      ■■  1    4.70 

No.  U      ■■      4«" 

to<X- 

4.80 

N...  15   -   ■•      4>4' 

.o4X' 

4.90 

No    16      •■      4K' 

to  5' 

-      •  -    500 

No   17      -      S" 

loSX' 

-     ■■        5.10 

aw.st  LIST  la  POSITIVELY      ■ 

MET 

.,..._..,        ,.    ,    ,.,,.. 

...     ^.Vl     N 

:J 

■ 

PROOF 


°^This  is  our  net  list. 
It's  up  to  you.  A 
full  set  ?  or  —  How 
many  ? 

We  will  bill  this  set  $400, 
000.  below  the  cost  of  any 
other  make  - —  giving  you 
the  same  CAPACITY— 
viz:  —  42,500  diameters 
varying  by  ten  thou= 
sandths,  i"  to  S/i"- 

PRICES  QUOTED 

On  heavy   bar  reamers — 
5"  to  60" 
diameter. 


Ask  us,  if 
you  mean 
business. 


We  are  too 
busy  to 
"visit" — 
much. 


SAriE  PRICE— Order  direct— or  through  your  jobber— We  play  no  favorites. 
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THE  PRENTISS  LINE  of 
20th  CENTURY  MACHINE  TOOLS 

For  the  efficient  and  economical  handling  of    high  speed  steels. 

See    our   stock   of   machines    before    you    place  your  fall  orders.  ' 


THE  FAMOUS  BELL  STEAM  HAMMERS 

are  built  as  a  specialty  and  combine  the  best  in  design,  material  and  workman- 
ship. The  main  frame  is  an  open  hearth  steel  casting,  one  piece  with  the  anvil 
block,  and  carefully  proportioned  to  resist  the  shock  of  hammer  blows  and 
shearing  strains.  They  are  operated  by  steam  or  compressed  air,  are  double 
acting,  taking  steam  at  the  top  and  bottom  of  stroke,  and  are  under  perfect  con- 
trol of  the  operator.  The  valve  motion  is  very  simple,  with  few  working  parts 
and  is  of  the  most  durable  type.  These  hammers  can  be  used  for  light  drop 
forge  work  as  well  as  work  requiring  the  adaptability  of«the  Standard  Pattern 
Guide  Hammer.  Upper  and  lower  dies  maintain  perfect  alignment  under  all 
conditions  so  the  machine  can  be  used  with  formed  dies.  Strong  and  rigid  and 
efficient.      Write  us  about  them. 

PRENTISS  TOOL  AND  SUPPLY  CO. 

115  LIBERTY  ST.,  NEW  YORK. 

145  Oliver  Street,  520  University  Bldg.,  607  D.  S.  Morgan  Bldg., 

BOSTON.  SYRACUSE.  BUFFALO. 
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Quick, 
Easy  floistiflg 

results  from  the  use  of 
efficient  chain  blocks, 
those  which  cut  out 
wasteful  friction  'and 
return  in  foot  pounds 
of  lifting,  the  greatest 
percentage  of  the  oper- 
ator's pull  on  the  hand 
chain. 


Triplex 
Blocks 


have,  separated  from 
the  hoisting  gear,  a 
positive  brake  which 
develops  friction  only 
in  lowering.  The  bal- 
anced gearing  has 
accurately  machined 
wearint{    surfaces     and 

the  chain  links  fit  the  sheave  pockets 

with  scientific  accuracy. 

This  results  in  a  smooth,  steady 
running  hoist,  which  lives  up  to 
its  efficiency  for  a  long. period  of 
usefulness. 

Write  for  Catalog. 

THE  YALE  &  TOWNE  MFG.  CO. 

9  Hurray  St.,  New  York  City 


The  Gem  Flexible  Shaft 


The  Test   of    Years   of    Service 

is  back  of  the  Gem  Fle.xible  Shaft.  Its  economy 
and  efficiency  have  been  proved  under  severest 
conditions,  and  its  adaptabihty  to  a  great  variety  of 
purposes  gives  it  an  added  advantage.  It  is  the 
strongest  and  easiest  running  shaft  made ;  meets 
requirements  not  possible  with  other  shafts ;  can 
be  used  in  greater  lengths  ;  delivers  the  ma.ximum 
power  running  in  either  direction ;  has  all  parts  in- 
terchangeable and  in  case  of  accident  repairs  can 
be  quickly  effected. 

More    advantages   and    some    applications 
set  forth  in  Bulletin  No.  4 — may  ive  send  it  ? 

GEM  MANUFACTURING  COMPANY 

3253  Spruce  Street,  Pittsburg,  Pa. 


"SENECA   FALLS" 

10-INCH  SPEED  LATHE 


Another  of  the  notable  "Seneca  Falls"  tools,  carefully  designed, 
well  built  with  strong,  rigid  bed  thoroughly  braced  with  cross 
webs.  Sell-oiling,  dust-proof  bearings,  tailstock  with  combination 
screw  and  lever  feeds,  are  features  of  this  machine;  locking  levers 
are  attached  and  always  in  place ;  countershaflhas  self-oiling  and 
self-aligning  bearings.  Draw  in  chuck  and  split  collet  furnished 
when  desired.      10"  and  12"  sizes.     Ask  for  Catalogue  B. 

The  Seneca  Falls  Mfg.  Company 

330  Water  Street,  Seneca  Falls,  N.  Y.  14 
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THE  ALL  STEEL  WRENCH 


Goes  lienaine  "Steel  Dandle"  Model 

30  per  cent,  stronger,  size  for  size,  than  any. other  wrench  made. 
Outwears  any  other  3  to  i ;  stands  fire,  water,  heat,  cold,  acids, 
mud  — made  for  heavy  railroad  work  and  proved  under  every 
condition  of  service. 


If  you  are  looking  for  the  strongest,  handiest,  the  best  wrench 
for  rough  practice  ask  for  Coes  "Steel  Handle"  Wrench.  Ask 
for  it,  and  see.  that  you  get  it — the  Coes  trade  mark  is  stamped 
on  every  tool — and  if  a  smart  salesman  puts  up  the  old  argu- 
ment— "  something  just  as  good",  call  his  bluff — 

MARE    HIM     PROVE    IT. 


COES  WRENCH  COMPANY 


Agents:  J.  C.  MCCARTY  &  CO. 

21  Murray  Street,  New  York. 

4 18  Market  Street,  San  Francisco,  Cal. 

1515  I,oriuier  Street,  Denver,  CoL 


Worcester,  Mass. 
U.  »S.  A. 


Agtntt:  JOHN  H.  GRAHAM  &  CO. 

113  Chambers  Street,  New  York. 

14  Thavies  Inn,  Holburu  Circus,  London,  E.  C. 

Copenhagen,  O.  Denmark. 
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AN    ELECTRIC    GRIND 

"  U.  S."  tools  have  a  special  elec- 
trical feature  whereas  they  will  not 
run  hot  nor  spark  underload.  Elec- 
tric Drills  made  to  drill  up  to  i  %!" 
in  steel — all  motors  are  air  cooled. 
Best   by   Test.     Sent  on  Trial. 


One  of  the  many  ways  the  "U.  S."  Grinders  are  used.  This 
is  a  3  H.  P.  Grinder.  A  felt  wheel  was  used  to  put  on  a 
smooth  finish.     Grinders  can  be  used  on  a  lathe  or  planer. 


Made  in  3  Sizes 

ij  H.  P.  Wheel,  ...          8"  X 

1  H.  P.  Wheel,  .        .        .        10"  x 

2  H.  P.  Wheel,  .        -        13"  x 


1     ' 
1«" 


Write  for  our  new  Catalogue  illustrating  some  of 
the  many  uses.  Direct  or  alternating  corrent. 


THE  UNITED  STATES  ELECTRICAL  TOOL  CO.,  Cincinnati,  o.,U.S.  A. 

New  YorK   Office.    QO   "W^est   Street. 

Canadian  Agents  :  J.  R.  Baxter  &  Co.,  Montreal.      Foreign  Agents  :  Selig,  Sonnenthal  &  Co.,  London,  England  ;  Andrews  & 


George,  Yokohama,  Japan  ;  J.  S.  Cock   Christiania,  Norway  ; 
In.^T.  A.  Haldini  &  CT..  I'ontedera,  Italy.     Wilti.  Soness<:>n.  Ma 


La.  Maquinari,  Anglo-Americana,  Barcelona,  Spain. 
Slalmo,  Swfden. 


A  16  in.  X  6  ft.  Bed 

CHAMPION   LATHE 

Weighs  2110  lbs.  Net 

And  weight  counts  if  it  is  distributed  like  it  is 
in  our  lathes.  4  Step  Cone  for  3  inch  Belt, 
large  Spindle  Bearings,  big  hole  in  Spindle, 
heavy  gearing,  and  long  Carriage  with  Wide 
Bridge. 

5  Sizes:  10-12-14-16  and  18  in.  Swing. 

Champion  Tool  Works  Co., 

2422  Spring  Grove  Ave.,  Cincinnati,  Ohio,  U.  S.  A. 


WE  ARE  STRONG 

ON    BOOKS    PERTAINING   TO 

Steam  Engineering,  Heating,  Ven- 
tilating, Power  Plants,  Boilers,  Piping, 
Engines,  Turbines,  Condensers, 
Heaters  ;  including  Theory,  Practice, 
Design  and  Operation  ;  both  Ele- 
mentary and  Advanced. 

For  anything  in  this  line  write 

The  Technical  Press,     Brattleboro,  Vt. 

Every  mechanical  engineer  should  be  on  our  list  to  receive  new 
and  important  announcements. 


72    Shop  Operation    Sheets 

Have  been  published  to  date  —  get  the  complete 
set  under  Subscription  Offer  B. 

Under  this  offer  we  send  you  the  complete  set  of 
Shop  Operation  Sheets  published  to  date,  72  in  all, 
and  Machinery,  Engineering  Edition,  for  one 
year,  for  two  dollars.  Three  dollars  (12s.  6d.)  in 
foreign  countries.  These  Shop  Operation  Sheets 
are  laid  out  on  strong  manila  paper  in  notebook 
form.  They  are  original  with  Machinery,  are  copy- 
righted and  cannot  be  obtained  elsewhere.     Write 

THE    INDUSTRIAL    PRESS 

49-55  Lafayette  Street,  New  York  City 
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P^ufo'^  It  is  only  a  Que^ion  of  Time 


TBAM  MAIM 


And  a  short  time  at  that,  before  every  loose  pulley  and  friction  clutch 
in  your  plant  and  in  your  neighbor's  plant  will  be  equipped  with 


ARGUTO 

OILLESS 

BEARINGS 


Loose  Pulley  Equipment. 


They  are  the  bearings  of  the  day  and  of  the  future.  They  solve  the 
vexed  question  of  lubricating  rapid  running  loose  pulleys;  save  labor, 
reduce  fire  risk,  promote  cleanliness  and  prolong  the  life  of  your  belts. 

They  are  adapted  for  all  light,  high  speed  machinery  and  were 
awarded  the  Gold  Medal  at  the  Jamestown  Exposition  because  of 
their  manifold  advantages  and  their  superiority  over  every  other 
device  of  the  kind. 

A  trial  is  all  we  ask — the  bearing  will  do  the  rest. 

HIGHEST  AWARD        ARGUTO    OILLESS    BEARING    CO. 

JAMESTOWN  EXPOSITION 


1907 


WAYNE  JUNCTION,  PHILADELPHIA,  PA. 


The  "RAILROAD  SPECIAL" 

The  Strongest  Wrench  Made,  Barring  None 


waB 


BECAUSE: 

The  Head  and  Bar  are  Drop  Forged  in  one  piece  from  open  hearth  steel. 

The  Screw  and  Jaw  have  a  deeply  milled  thread. 

The  Handle  is  our  "  W  &  B  "  Indestructible  Iron  Handle,  and  it  fits  the  hand. 

The  Jaws  are  case  hardeaed,  the  entire  Wrench  ground  and  polished  and  highly 

finished. 
It  is  the  most  economical  Wrench  on  the  market  and  is  used  by  the  largefl 

Railroads  and  Manufacturers  in  the  world  because  it  saves  them  money. 

The  Whitman  &  Barnes  Manufacturing  Co. 


FACTORIES:    Akron.  O. 

General  Sales  Office,  Chicago,  III. 

European  Reprencnlative.  Theodore  Butler.   M^Ciieen  ViclorinSt..  London,  Ens. 


Chicago,  III.         St.  Catharines,  Ont. 

New  York  Office,  50  Centre  St. 

ExporlSale.  Ajenl.  A.  J.  Barnes,  90  We.l  Si.  New  York.  U.S.A. 
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We  Make  Unqualified  Claims  of  Super- 
iority and  Back  Them 
Up  by  Practical 
Demonstrations 
on  Actual  Work 


Why  and  Wherein  Chandler  Planers  Surpass: 

1.  They  cut  more  linear  feet  per  minute  by  running  faster  in  each  direction 
and  reversing  more  promptly  at  each  end. 

2.  They  remove  more  metal  per  each  foot  of  run. 

3.  They  secure  an  accurate  surface  in  less  chips. 

4.  They  do  the  same  amount  of  work  in  fewer  strokes,  thus  economizing 
power.      Reversing  and  returning  represent  wasted  energy. 

5.  They  deliver  at  the  tool  point  a  larger  per  cent,  of  the  belt  power. 

6.  By  massive  construction  and  accurate  gear  train,  chattering  is  reduced  to 
a  minimum  and  an  increased  efficiency  is  secured  with  high   speed  steel. 

7.  Every  adjustment  is  instantly  made  without  the  necessity  of  stopping  the 
planer.  This  not  only  saves  time  but  insures  the  best  operating  condi- 
tions on  all  classes  of  work. 

8.  They  can  be  operated  more  hours  per  year.  No  planer  requires  so  few 
repairs  and  has  so  few  breakdowns. 

CHANDLER  PLANER  CO.,  Ayer,  Mass.,  U.S.A. 

AGENTS:  Albert  B.  Bowman,  780  N.  Second  Street,  St.  Lonis,  Mo.  Chandler*  FarquharCo.,  84  Federal  St.,  Boston,  Mass.  Henshaw- 
Bnlkley  Co.,  219  Spear  Street,  San  Francisco,  Cal.  The  Motch  &  Merryweather  Machinery  Co.,  707  Lakeside  Ave.,  Cleveland,  O.,  Majes- 
tic Building,  Detroit,  Mich.,  First  National  Bank  Building,  Cincinnati,  O.  McDowell,  Stocker  &  Co.,  care  of  L.  O.  Scott,  Denver,  Col. 
Prentiss  Tool  &  Supply  Co.,  115  Liberty  St.,  New  York.,  University  Block,  Syracuse,  N.  Y.,  D.  S.  Morgan  Building,  Buffalo,  N.  Y. 
Charles  G.  Smith  Co.,  603  Park  Building,  Pittsburgh,  Pa.  Smith-Conrtney  Co.,  1418  East  Cary  Street,  Richmond,  Va.  H.  A.  Stocker 
Machinery  Co.,  80-22  South  Clinton  Street,  Chicago,  III. 
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Perfect 

automatic 

indexing 

and 

automatic 

stops. 


Takes 

stock 

directly 

through 

the 

turret. 


The  TiltedTurret 


Agents 

HILL,    CLARKE   &    CO.,   INC. 

HOSTON  CHICAGO 

NEW  YORK  PHILADELPHIA  CLEVELAND 


THE 

CHICAGO  BENCH   MILLER 

• 

Domestic   Agents 

^^ 

CHICAGO 
MACHINE  TOOL  CO. 

HILL,  CLARKE  &.  CO.,INC. 

Foreign  Agents 

Boston              Chicago 
New  York       Philadelphia 

1 

A.  H.  Schutte,  Cologne,  Paris,Milan, 
Brussels  and  Barcelona 

Prentiss  Tool  &  Supply  Co., 
Buffalo,  N.  Y. 

1 

1 

3  sizes  and 
9  styles 
with  or 
without 

Schuchardt  &  Schutte,  Berlin, Vienna, 
St.  Petersburg,  Russia,  and 

Patterson  Tool  &  Supply  Co., 
Dayton,  O. 

1 

1 

power 
Iced. 

Shanghai,  China 
Chas.  Churchill  &    Co.,    London, 

Cotton  States 

1 

Manchester,  Glasgow  and 

Belting  &  Supply  Co., 

, 

Birmingham 

Atlanta,  Ga. 

feHtai^Wi 

Roku-Roku  Shoten,  Inc., 
Kyobashi-ku,  Tokio,  Japan 

For  Light  Milling 
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THE  first  edition  of  this  new  and  original 
treatise  was  announced  March  i,  1908,  and 
was  sold  out  in  eight  weeks.  The  second 
edition,  10,000  copies,  is  just  off  the  press,  and  the 
number  of  orders  we  receive,  coming  from  every 
section,  indicates  that  mechanical  men  are  eager  for 
the  basic  knowledge  essential  to  success  in  this 
field.  Without  a  good  working  knowledge  of 
mathematics  a  man  cannot  travel  far  in  the  me- 
chanical world,  and  it  was  to  meet  the  practical 
needs  of  thousands  engaged  in  mechanical  work 
that  this  treatise  was  written.  Men  work  with 
enthusiasm  when  they  feel  that  their  work  is  good, 
and  in  a  good  cause;  and  it  was  in  that  spirit  that 
Shop  Ayithmetic  for  the  Machinist  was  prepared 
by  Erik  Oberg,  Associate  Editor  of  Machinery. 
It  was  written,  not  for  schoolboys,  but  for  the 
working  mechanic.  It  is  practical,  and  begins  at 
the  beginning  of  shop  mathematics.     It  is  wholly 

different  from  anything  else  that  has  been  published  on  the  subject,  in  text  books 
or  elsewhere,  or  it  would  not  have  been  written  at  all.  It  is  well  printed,  on 
the  same  paper  that  is  used  for  Machinery,  and  is  in  all  respects  up  to  the 
standard  we  have  raised  for  Machinery.  It  contains  56  6  x  9  pages  and  the 
price  makes  it  available  to  everybody — 


Twenty=five  cents  per  copy. 


TABLE  OF  CONTENTS  OF  No.   18. 

Introduction,  Figuring  Tapers,  Setting  Over  the 
Tail-Stock  for  Turning  Tapers,  Cutting  Speeds  and 
Feeds,  Trains  of  Gears,  Principles  of  Compound 
Gearing,  Pitch  and  Lead  of  Screw  Threads.  Figuring 
Lathe  Change  Gears,  Simple  Gearing,  Lathes  with 
Reduction  Gearing  in  Head-Stock,  Compound  Gear- 
ing, Fractional  Threads,  Figuring  Speed  of  Pulleys, 
Figuring  Indexing  Movements  for  the  Milling  Ala- 
chine,  Indexing  Angular  Movements.  Change  Gears 
for  Milling  Spirals,  Compound  Gearing,  Square  and 
Square  Root,  Right  Angle  Triangles,  The  Use  of 
Formulas,  Formulas  for  Circular  Forming  Tools, 
LIsing  Decimal  Equivalents  Instead  of  Common 
Fractions,  Use  of  Tables  and  Sines,  Cosine's,  Tang- 
ents and  Co-tangents,  Tables  of  Sines  and  Tangents, 
Etc.,  Formulas  for  Solving  Right  Angle  Triangles, 
Chart  for  the  Solution  of  Triangles,  Example  of 
Solution  of  Triangles.    There  are  forty-five  engravings. 


MACHINERY'S  REFERENCE  SERIES. 

Shop  Arithmetic  is  No.  18  in  Machinery's 
Reference  Series,  of  which  twenty-four  distinct  titles 
have  been  announced  in  a  pamphlet  which  is  sent  to 
anyone  on  receipt  of  request.  These  twenty-four 
books  are  ready,  and  twenty-five  cents  is  the  price  of 
each ;  but  is  no  measure  of  their  cost  or  value,  as  a 
comparison  with  any  book  published  at  fifty  cents  or 
a  dollar  proves.  The  plan  is  entirely  original  with 
Machinery  ;  is  totally  different  in  character  and 
purpose  from  anything  else  in  the  mechanical  field 
and  is  a  notable  advance  in  the  means  of  self- educa- 
tion for  mechanical  men.  The  whole  series  will 
comprise  a  complete  working  library  of  machine 
shop  practice,  in  which  the  Mechanical  Engineer, 
the  Superintendent,  the  Master  Mechanic,  the  De- 
signer, the  Machinist,  the  Toolmaker  and  the  Student 
Apprentice  will  find  definite,  practioal  information 
on    machine     design,    construction    and     operation. 


.PLEASE    CUT    OUT   AND    MAIL. 


The  Industrial  Press,  Publishers  of  Machinery, 

49-55  Lafayette  St.,  New  York  City,  U.  S.  A. 

You  may  send  me  pamphlet  describing  Machinery's  Reference  Series. 
Name    Street   


Town State. 


Country. 


Twenty-five  cents  will  bring  you  any  book  in  the  Reference  Series.  Why  not  order  No.  18 — Shop 
Arithmetic  for  the  MACHINIST — or  No.  i — Worm  Gearing?  Either  will  cost  you  only  25  cents  and  will  give 
you  an  opportunity  to  determine  the  value  of  the  Reference  Series  books  to  you. 
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MA('iii\i:i;v. 


67 


Cleveland  Automatics  Save  Money 


OPERA  TING 
EXPENSE 
ONE  MILL 
A  MINUTE 


TURRET 


Capacities,  1-4"  to  6  3-4 


II 


Just  for  Instance : 

Piece  No.  315 — Material,  Machine  Steel 
Bar,  made  on  a  2^"  New 'Model  Cleveland 
Automatic  Turret  Machine ;  drawing  full 
size ;  output  per  hour,  5 ;  this  means  all 
operations  for  completing  this  piece;  actual 
cost  of  labor  for  each  piece,  i  1-5  cents. 
Send  in  samples  or  drawings  ;  we  will  send 
you  complete  specifications  explaining  out- 
puts,   cost   of  machine  and  tools,   etc.,  etc. 


The  Pre-eminence 

of  the 

^* Cleveland''  is 

Indisputable 


PLAIN 


Cleveland  Automatic  Machine  Company 

CLEVELAND,  OHIO,  U.  S.  A. 

Kastorn  UcpreS'jnt  itlirs  -J  R.  An<1urs')n,  J450  North  vjth  St.,  I'hiliulclpliiii.  Wcstirii  Kcpresentativi-  -  H.  K.  Niinn,  a  Fifth  .\vp..  ChicilgT". 
Foreiun  Representatives— Chas.  Churchill*  Co  ,  London,  Manchestor,  BirniinKhani.  Newcustk'-on-Tvne  and  CUsRow  Messrs.  Schucbardt 
(%  Scluitte,  Vienna,  Birlin,  St.  Petersburg,  Stoc'tholni,  Copcnha)ron  and  Budapest.  .Mfred  H.  Sofuitte,  Cologne,  Brussels.  Liego,  Paris. 
Milanii  iind  Bilbao. 
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NEWTON 


(REGISTERED  TRADE  MARK) 


48"  Worm  Wheel  Hobbing  and 
Milling  Machine. 

HORIZONTAL  MILLINCx 
MACHINES 

KEYSEAT  MILLING 
MACHINES 

Stock   Shipment. 

SLOTTING 
MACHINES 

Crank,     Geared 
and   Portable. 

Stock  Shipment. 


ROTARY  PLANERS 

Eleven  sizes  from  26"  to  100"  diameter 
of  head. 


CYLINDER  BORING 
MACHINES 

COLD    SAW   CUTTING 
OFF    MACHINES 

For  Bars,  Billets,  Cranks,  Steel 
Castings  and  Shapes. 

Immediate   Delivery. 


84"  High  Duty  Gear  Cutter. 


Newton   Machine  Tool  Works,  Inc. 

Philadelphia,    U.  S.  A. 
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In  addition  to 
our  Regular 

"AMERICAN  SWISS" 
FILES 

Warranted  equal   to 
the  best  imported  Swiss, 

We  now  make  a  line  of 

MILL  AND  SAW 
FILES 

Strictly  first  class  in  Steel  and 
Workmanship. 

They  do  the  Business 

Right  up  to  the  Handle  ! 
Try  them. 


Samples  for  trial  gratis,  on  application  to 

E.  P.  REICHHELM  &  CO. 

Principal  Owners  and  Selling  Agents  of  the  American  Swiss  File  &  Tool  Co. 

24    JOHN    STREET,    NEW   YORK 


^ 
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ELECTRIC   WELDING 

When  you  have  a  special  welding  proposition  that  may  seem 
troublesome  to  produce,  send  us  a  detailed  drawing  of  just  what 
you  require  and  we  will  cheerfully  give  you  valuable  information 
that  will  save  you  trouble  and  expense,  and  illustrate  to  you  how 
the  application  of  our  ELECTRIC  WELDING  process  will  overcome 
all  difficulties  and  give  you  an  article  that  is  far  superior  to  one 
produced  by  any  other  process. 


RIMS 


RINGS 


Is  there  any  more  important  part  than  the  RACK  GEAR  BLANK 
in  a  LATHE  CHUCK  ?  We  have  furnished  these  to  all  the  large 
chuck  makers  for  the  past  six  years  on  account  of  the  QUALITY, 
ACCURACY  and  DURABILITY,  and  have  yet  to  receive  the  first 
complaint. 


May  we  have  tlie  pleasitre  of  quoting  on  your 
next  specification  ? 

THE  STANDARD  WELDING  COMPANY 


Western  Representative 

McCLERNAN  &  ORR 

1064  Monadnock  Block 

Chicago 


CLEVELAND 


Eastern  Representative 

L.  D.  ROCKWELL 

United  States  Express  Bldg. 

New  York 
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"The  principal  thing  is  knowledge,  therefore  get  wisdom" 

Wisdom  will  enal)lc  nou  to  know  and  appreciate  good  tools,  and  good 
tools  are  marked 


« 


MORSE 


f9 


We  make  Cutters  for  heavy  milling;  for  milling  standard  slots;  for  mill- 
ing irregular  forms;  for  milling  slots  in  heads  of  screws;  for  milling 
angles;  for  milling  spiral  mills;  for  milling  half  circles  and  sprocket 
wheels;  for  milling  plain  surfaces;  for  milling  heads  of  taps,  also  nuts 
and  bolts ;  for  milling  roughing  cut  in  gears  of  coarse  pitch  and  for  mill- 
ing teeth  in  gears. 

MORSE  CUTTERS  "leave  no  rubs  or  botches  in  the  work" 


Gang  of  spiral  mills  and  side  milling  cutters.  Any  combination  desired 
can  be  made  up  in  this  manner.  In  many  classes  of  work  where  for- 
merly a  planer  was  necessary,  the  use  of  such  a  gang  ui  milling  cutters 
effects  a  great  saving  of  time,  thus  increasing  production  and  decreasing 
cost. 

Drills,  Reamers,  Cutters,  Chucks,  Taps,  Dies,  Counterbores,  Counter- 
sinks, Gauges,  Arbors,  Mandrels,  Screw  Plates,  Sleeves,  Sockets,  Taper 
Pins,  Wrenches,  Machines  and  Machinists'  Tools. 

Morse  Twist  Drill  and  Machine  Co, 

NEW  BEDFORD,  MASS.,  U.  S.  A. 
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Rainbow  Packing 

Makes  Steam,  Flange  and  Hot  Water  Joints  Instantly. 


Thousands  of 

Imitations 

No  Equal. 

Will  Hold  Highest 

Pressure. 


Don't  have  to  use 

wire  and  cloth 

to  hold 

Rainbo<u). 

Can 't  bloiu  it  out* 


THE  COLOR  OF  RAINBOW  PACKING   IS  RED 


Notice  our  Trade  Mark  of  the  Word  "RAINBOW"  in  a  diamond  in  Black  in 

Three  Rows  of  Diamonds  extending  throughout  the  entire  length  of  each  and  every  roll 

of  Rainbow  Packing 

Wll  I     r^ARDV    l\l    QTOr*l^    It  is  an  undisputed  fact  that  Rainbow  Packing  is  the  only  Sheet  or  Flange 
tTILL   C>/\I%I%  I     Ifl    ^  I  Llv/I\   Packing  in  the  World  that  will  carry  in  stock  for  months  and  years  with- 
out hardening  or  cracking. 


The  Peerless  Spiral 
Piston  and  Valve  Rod  Packing 


Once  ^ried  Atl^>ays 
Used. 

It  y0iU  hold  400  lbs. 
of  Steam. 


Will  run  t'welve 
months  in  high 
speed  engines. 

In  Boxes  3  to  8  lbs. 


Made  In  Three  Different  Shapes:   Straight,  Spiral  and  Square  Spiral,  In  sizes  from  1-4  inch  to  2  Inches. 

WRITE    FOR    CATALOG 

MANUFACTURED,  PATENTED  AND  COPYRIGHTED  EXCLUSIVELY   BY 

THE  PEERLESS  RUBBER  MFG.  CO.,  '^s'^SUZi.^'Vi'e.t.  New  York 


24  Woodward  Ave,,  Detroit,  Mich. 
202-aioS.  Water  tit.,  Chicago,  111. 
18  S.  Capitol  Ave. ,  Indianapolis,  Ind. 
jii-i?i  W.  Main  St.,  Louisville,  Ky. 
1218  Farnam  St.,  Omaha,  Neb. 
1323  E.  Main  St.,  Richmond,  Va. 
220  S.  Fifth  St.,  Philadelphia,  Pa. 
177  Elm  St.,  Dallas,  Texas. 


Cor.  Common  and  Tchoupitoulas  Sts.,  New  Orleans,  La. 
17-23  Beale  St.  and  12-24  Main  St.,  San  Francisco,  Cal. 
Railroad  Way  and  Occidental  Ave.,  Seattle,  Wash. 
228  Front  St.,  Memphis,  Tenn. 
1213  Locust  St.,  ^t.  Louis,  Mo. 
1621-1639  17th  St.,  Denver.  Col. 
1221-1223  Union  Ave.,  Kansas  City,  Mo. 
70Q-711  Austin  Ave.,  Waco,  Texas. 


Cor.  Long  and  Third  Sts.,  Columbus,  O. 
212-214  S.  Clinton  St..  Syracuse.  N.  Y. 
425-427  First  Ave.,  Pittsburgr,  Pa. 
7-9  S.  Broad  St.,  Atlanta.  Ga. 
61  Frankfort  St  ,  Cleveland,  O. 
55  E.  Main  St.,  Rochester,  N.  Y. 
iioFederal  St.,  Boston,  Mass. 
379-383  Washington  St.,  Buffalo,  N.  Y. 
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■•Bliss" 
Inclinable  Power  Press. 


"Bliss"  Double  Crank  Press. 


a 


BLISS 


JJ 


SHEET  METAL 
WORKING   MACHINERY 

The  "  BF:ST  presses  "  are  the  only  kind 
we  know  how  to  build ;  that  is  why  "  BLISS  " 
pre.sses  are  recognized  as  standard  the  world 
over.  They  %e-  LABOR  SAVERS  and 
MONEY  SAVERS. 


We  l)uild  every  kind  of  press  for  sheet  metal 
work.  Special  machines  for  unusual  recjnire- 
nients.  Our  line  includes  Automatic  Drop 
Hammers,  Punching,  Slitting,,Sheg.rijng',  Seam- 
mcr  Machines,  etc.,  etc.  #'i.v*»V"'' 

"PRESSES  FOR  EVERY  PURPOSE." 

Correspondence  solicited.  Estimates  furnished. 


'stiles" 
Power  Punching  Press,  Geared. 


'Bliss"  "Combination"  Press. 


5  ADAMS  ST.   E.  W.  BLISS  COMPANY,  Brooklyn,  n.  y. 


Belt  Power  Wheel  Press 

FOR  THE  MACHINE  SHOP 


An  improved  type  of 
press  with  four  rods — 
two  at  top  and  two  at 
bottom — an  arrangement 
which  permits  handling 
larger  work  than  is  prac- 
ticable with  the  two  rod 
type,  and  overcomes  the 
eccentric  strains  that 
would  otherwise  '■  result 
when  work  is  not  trued 
up.  Three  speeds  can  be 
obtained  from  the  pump 
which  is  of  the  plunger 
type,and  the  Press  is  pro- 
vided with  all  necessary 
valves,  gauges,  etc. 

Special  Circular 
sent  on  request. 


The  Watson-Stillman  Company, 


50  Church  St..  New  YorK 

CHICAGO    OFFICE,    453ROOKBRV 
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A  New  Machine  in  a  New  Line  of  Shapers 

Walcott  &  Wood 
20"  Cranli  Sliaper 

In  the  design  of  this  tool  special 
attention  has  been  given  to  in- 
creasedstrengthindstiSness.and 
to  correction  of  weak  points  com- 
mon to  this  class  of  machine.  The 
ram  is  of  improved  construction, 
insuring  maintained  alignment. 
Driving  gear  unusually  strong. 
Ratio  of  back  gearing  very  large. 
Quick  return  of  ram  is  obtained 
through    elliptical 
gears,  providing 
greater  power  during 
the  cut  and  giving  a 
smooth,  powerful 
drive  with  8  cutting 
speeds  for  each  length 
of  stroke. 

A  1 6*  and  24'  size  In  this 
style  ready  shortly, 

Walcott  &  Wood 
Machine  Tool  Co. 

Jackson,  ilich.,  U.S.A. 

Succeeding: 
OeORQE  D.  WALOOTT  &  SON 

AGENTS— Fievcrt  Mrhy.  Co..  New 
■^'ork.  Chandler  &  Farquhar  Co.,  Boston. 
Chas.  G.  Smith  Co.,  Pittsburg.  Strong, 
Carlisle  &  Hammond  Co.,  Cleveland. 
H.  A.  Stocker  Mchy.  Co..  Chicago. 

Foreign  Agents— Fenwick  Freres 
&Co.. Paris.  Buck i Hickman. Ltd., Lon- 
don.   Heinrich  Dryer.  Berlin.  Cermany. 


Improved  Crank  Shaper 


THE  TIME  SAVING  FEATURES 

of  this  improved  machine  are  worth  investigation. 
All  adjustments  can  be  quickly  made,  the  adjust- 
ing mechanism  saving  fully  15^  in  time  over  other 
methods.  It  is  easily  operated,  rigid  under  heavi 
est  cuts,  has  square  bearings  and  a  very  simple 
method  of  feed  regulation. 

16',  21'  and  26<i  stroke.     Ask  for  Circular. 

aEO.  JUENGST  S  SONS,  Croion  Falls,  N.Y. 


S  HI  AIDERS 


Ne^v  lO-incH  Shaper 

This  improved  machine  has  down  feed,  which  will  feed 
either  up  or  down,  and  needs  no  adjustment  when  length 
of  stroke  is  changed :  an  absolutely  uniform  stroke,  gear 
box  giving  ten  different  speeds,  extra  large  bearing 
surface,  requires  no  gibs  and  no  countershaft  and  is 
altogether  one  of  the  most  convenient  and  powerful 
shapers  yet  built. 

Write  for  particulars. 

THE  MARK  FLATHER  PLANER  CO. 

NASHUA.    N.  H. 
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Don't  Buy  a  Shaper  Ima^e ! 

Our  24-inch  B.  G.  Crank  Sliaper  cutting  cast  iron 
5-8  deep,  1-4  feed,  16  inches  long.  Our  feed  device 
alone  makes  them  the  most  con'oenient  shapers  built. 

Don't  you  want  to  know  more  about  them  ' 

Queen  City  Machine  Tool  Co. 

CINCINNATI,  OHIO.  V.  S.  A. 


Exclusive 
Points  of 
Vantage 
of  the 
Dill 
Siotter      ^ 


Traveling  Head 
Improved  Quick  Return. 
Quick  Traverse  Gear. 
Wide  Range  of  Speeds. 


New  Intermittent  Feed. 
Table  Graduated  in  Degrees. 
Hand  Wheel  Controller. 
Tool  Post  in  Relief  Apron. 


And  other  features  of  construction  tliat   make  it  a 
power  for  the  machine  sliop. 

Write  for  catalogue. 

The   Dill  blotter   People 

Kensin^on,  Philadelphia,  Pa.,  U.  5.  A. 


Morse 

Chain 
Drive 


Better  than 
Belt- Drive 


because  it  does  not  slip  and  can  operate  on 
shorter  centers. 


Better  than 
Gear-Drive 


because    it    is    noiseless    and   can  operate   at 
higher  speeds. 


See  Catalogue    No.  7 
for  other  advantages. 


Morse  Chain  Co. 

ITHACA,  NEW  YORK 

Licensees  Cor  Great  Britain  and  Kurope :  The  Westlnghouse 
Brake  Co.,  Ltd.,  York  Kond,  Kings  Cross,'  London,  N. 
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THE  GRIDLEY  AUTOMATIC  TURRET  LATHE 

Has  peculiar  ad- 
vantages that  save 
time,  increase  out- 
put, .  permit  high 
speeds,  coarse 
feeds  and  heavy 
cuts,  and  over  and 
above  all  make  ac- 
curate product  a 
certainty. 

The  widest  rangfe 
of    work     of 


any 

Automatic  Turret 
Machine,  and  capa- 
city for  handling 
pieces  of  far  great- 
er  length  than 
any  other. 

Low  labor  cost — one 
man  can  operate 
several   machines. 


Windsor  MacHine  Company,  Windsor,  Vt. 

Manning.  Maxwell  &  Moore.  Inc..  Sales  Agents.  New  York,  Boston.  Syracuse,  Pitlsburgh.  Philadelphia,  Cleveland.  St.  Louis,  Milwaukee.  Chicago  and  Birmingham. 

THE   WMITON 

Revolving  Centering  Machine 

For   Accurately    Certtering    Finished    iShafts 


Lba  The  cut  shows  new  Revolving 


J3 

.mi^-'m 

■W^^^^^^^^^^^^^^M 

w^M' 

'v. 

•  ^hH^^^^v 

JV 

9  i^ 

•  npij  ^ 

"1^ 

*    i     ',- 

',  W 

_    , 

■  ■  I  -    —  ■-   , 

^7/r, 


Centering  Machine — a  large  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spe- 
cial features. 

Circulars  and  prices  sent  upon 
application. 


The    D.   E.   WKiton    MacHine    Company 


Ne%v  LrOiidon,  Connecticut 
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POWER 


SIMPLICITY 


Write  fot  circailar  giving  complete  details. 

F.    E.    REED    COMPANY.    Worcester.    Mass. 

SELUNG    Agents  — MANNING,    MAXW^EIvL    (Sb    MOORC    Inc.,    85-87-8Q    Liberty    Stroet.    New    York,    N.    Y. 

82-94-3i  So.  Canal  St.,  Chicago,  111.  128  Oliver  Street.  Boston,  Mass.  721  Arch  St.,  Philadelphia,  Pa.  2  St.  Clair  Ave.,  Cleveland,  Ohio 

Merrill  Building,  Milwaukee,  Wis.        Frisco  Building.  St   Louis,  Mo.  Majestic  Building,  Detroit,  Mich.  Park  Building,  Pittsburgh,  Pa. 

Kirk  Building,  Syracuse,  N.  Y.  Woodward  Building,  Birmingham,  Ala.         Tokio,  Japan  Mexico  City,  Mexico 

Thomas  &  Lowe  Machinery  Co.,  Providence  R.  I.  Syracuse  Supply  Co.,  Syracuse,  N.  Y.  Carey  Machinery  &  Supply  Co.,  Baltimore,  Md.  Chas.  A. 
Strelinger  Co.,  Detroit,  Mich.  Fenwick  Kreres  &  Co.,  Paris  France.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Eng.  The  A.  R.  Williams  Machinery  Co.,  Ltd., 
Toronto,  Ont.  Van  Rietschoten  &  Houwens,  Rotterdam,  Holland.  G.  Koeppen  &  Co.,  Moscow,  Russia.  C.  &  J  W.  Gardner  Co.,  St.  Petersburg,  Russia. 
Graham  Bros  ,  Stockholm,  Sweden.     F.  G.  Kret.schmer  &  Co.,  Frankfort,  a.  M.,  Germany. 


The  Flather  Quick  Change  Gear  Lathe 


Late^  and  Best 

Strong  and  Simple. 
Greater  number  of 

Threads  and  Feeds. 
Lea^  number  of  Gears. 


Send  for  descriptive  circular. 


Flather  ®  Company,  Incorporated,  Nashua,  N.  H. 
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The"Greenf  ield"  Universal 
is  the  Grinder  Versatile 

There  is  hardly  a  tool  you  can 
^    mention    that    cannot    be   effectively, 
quickly  and  easily  ground  on  the 

"Greenfield" 
Universal  Grinder 

It  is  adapted  for  a  wide  range  of 
tool  grinding,  for  cylindrical  or  coni- 
cal work  upon  centers  or  in  the 
chuck,  for  internal  work  and  a  variety 
of  other  orrinding-. 

Full  equipment  of  attachments  furnished. 

Send  for  Catalog. 

GREENFIELD    MACHINE   CO.,    Greenfield,  Mass. 


Trade  Mark. 


LaSalle  Tools 

are  built  to  obtain  the  best  results  with 
least  expense  for  labor,  in  least  time  and 
in  the  simplest  manner.  They  are  strong, 
well  fitted,  durable,  and  are  sold  at  a 
reasonable   price. 


The  No.  1  Plain  and 
Surface  Grinder 

should  be  in  every  tool  room 
or  general  machine  shop.  The 
table  is  provided  with  micro- 
meter feed,  permitting  the  finest 
adjustments  to  be  easily  and 
quickly  made  ;  the  range  of  work 
is  wide  and  the  product  abso- 
lutely accurate. 


Micrometer  Feed  Surface  Grinder. 


LaSalle  Bench  Drills  and  Bench 

also  all-around  tools  for  the  every  day  shop. 

WRITE    FOR    CATALOGUE 

LaSalle  Machine  and  Tool  Company 

LaSalle,   Illinois,  U.  S.  A. 


LaSalle  Bench  Drill. 

Trade  Mark. 

Presses  are 
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BESLY    GRINDERS 

LET    us    SHOW    YOU    WHAT    WE    CAN    DO    FOR    YOU 

Illustration  shows  grinding  ends  of   Liglitning  Arrester  Carbons,   3/s"x  iV'x  !%"• 

Ground  on  1905  Model  No.  6  Besly  Grinder — Spiral  Grooves. 

Used  No.   2330  Helmet  Spiral  Circle,  grain  No.  24. 

Stock  removed — about  }X" ■ 

Fi.xture  holding  seventy  carbons. 

Capacitv  of  Machine  is  about   10,000  carbons,  or  20,000  ends  per  hour.     This 

would  require  several  holders  and  helpers  for  loading. 

The  grinder  leaves  the  ends  square. 

CHARLES   H.   BESLY   &   COMPANY 


(ORIGINATORS    OF    DISC    GRINDERS) 


15-17-19  21    So.  Clinton  Street, 


CHICAGO,  ILLINOIS,  U.  S.  A. 
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Railroad  Repair  Shops  Find 

Norton  Gap  Grinders  Profitable 
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18  and  30  X  96  Norlon  Cap  Giinder. 

ARE  YOU  DOING  THIS  IN 
YOUR  REPAIR  SHOP  ? 


-SFrS- 


-Ib^- 


z  i^/t  oobs 


T 


■/B 


PISTON  ROD  REPAIRED  WITBOLT  TIRNINO. 

1-32"  removed  by  grinding. 
Grinding  time,  20  minutes. 
Ground  with  head  in  place. 
NEW  RODS  are  ground  in  20  mir.ules,  when 
roueh  turned  to  1-32"  of  size. 


Similar  savings  are 
made  in  grinding 
axles,  crank  pins, 
valve  stems,  etc. 

Let  us  hear  from 
you  and  we  will 
show  you  how  it 
is  dene. 


24' 


^^-1 


Write  for 
Catalogue  N'-j. 
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I  -32"  removed  by  grinding. 
Grinding  time,  1 0  minutes. 


NORTON  GRINDING  CO.,  Worcester,  Mass. 

CHICAGO  STORE:  48  South  Canal  Street. 
EUROPE.^N  AGENTS  :  Ludw.  Loewe  &  Co.,  Ltd.,  London,  Berlin.    F.  W.  Home,  Yokohama,  Japan. 
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Norton  Grinding  Wheels 
are'  made  of  Alundum. 


Crinding  Information  reprinted 
from  booklet  entitled  "Helps-Don'ts" 


'I'o  increase  the  speed  of  a  grinding  wheel  gives  the  efifect  of 
a  harder  wheel;  decreasing  the  speed  gives  the  effect  of 
a  softer  wheel. 

For  surface  grinding,  it  is  customary  to  run  wheels  at  a  some- 
what slower  rate  of  speed  than  for  general  grinding.  A 
speed  of  4,000  to  5,000  surface  feet  is  usually  employed. 

Wheels  are  run  in  actual  practice  from  4,000  to  6,000  feet  per 
minute. 

Speed  up  the  spindle  as  the  diameter  of  the  wheel  is  decreased. 
Approximately  the  same  periphery  rate  should  be  main- 
tained as  the  wheel  wears  down. 

Transferring  a  wheel  after  worn  down  to  a  small  diameter,  from 
a  large  machine  to  a  srriall  one,  is  a  good  plan. 

— From  Booklet:  ''Helps- Don' /s" 


** Helps-Don'ts ''  is  a  booklet  full  of  valuable  points  on  Grinding;  information  on 
the  selection  of  the  right  grinding  wheels  for  the  work,  mounting  and  truing  wheels, 
operating  speed,  care  of  wheel,  etc. 

Grinding  Points  Ground  Down  for  the  benefit  of  all  who  grind — for  foremen,  for 
superintendents.  It  contains  information  based  on  many  years  of  "Norton  Experience" 
in  the  manufacture  and  use  of  grinding  wheels  and  grinding  machinery. 

It  will  be  sent  without  charge  to  anybody.     Send  a  postal  now. 

Norton  Company 

Grinding  Wheel  Worlcs,  Worcester,  Mass. 

NEW  YORK  OFFICE:  26  Cortlandt  Street.  Havemeyer  BIdg. 

CHICAGO  STORE:  48  South  Canul  Street. 

ALUNDUM  PLANT:  Niagara  Falls,  N.  Y.  »• 


X 


F  50  .  ,  ;•  ^^^  lan,    % 


it 


82 


MACHINEEY. 


Adv.  Index  pages  36-48. 


The  Man  is  Worth  More  than  the  Machine 

That's  why  Carborundum  Grinding  Wheels  save  money  in 
every  shop  into  which  they  are  introduced.  They  increase 
the  efficiency  of  the  man  — enable  him  to  do  more  work  and 
better  work  in  a  day — hence  decrease  the  cost  of  production. 
There's  a  Carborundum  Wheel  to  meet  every  grinding  re- 
quirement. 

THE    CARBORUNDUM    COMPANY 

NIAGARA    FALLS,    N.  Y. 


YOU  CAN  SAVE  MONEY 


BY  BUYING  A 


Wells  Grinder 

BECAUSE 

You  buy  only  the  equipment  wanted 
for  your  particular  work.  You  can 
aftbrd     to     keep    a    machine    always 

ready    for    grinding   all    or    any 

kind  of  tools. 

We  will  gladly  tell  you  more  about  it. 


^^^j-X>  T**/'-?:  /"v-r 
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DoYourGrindingwithLandisflachines 


Grinding  Tin  Foil  Rolls  on  a  I2"x42"  **Landis" 
Plain  Grinding  Machine 


These  rolls  arc  CHILLED  iron. 
1-32"  metal 
the  diameter. 


1-32"  metal    was    removed    from 


The  roll  face  and  journals  in- 
cluding the  fillets  were  ground 
to  a  fine  finish,  ready  for  use ; 
requiring  no  extra  polishing. 

Time  taken  to  grind  one  roll 
complete  1   1-2  HOURS. 


Grinding  Hollow  Rolls  from  the  Rough 


This  job  was  done 
on  our  12"x42" 
"  Landis "  Plain 
Grinder, 


These  rolls  were  made  of  mild  steel,  the  walls  being  only 
3-32"  thick.  .050"  metal  was  removed  from  the  diameter 
and  they  were  ground  to  a  fine  finish,  to  within  .0005"  of 
size  in  25  MINUTES  A  PIECE. 


LANDIS  TOOL  CO.,  Waynesboro,  Pa. 

AGENTS— Marshall  &  H  iischart  Machinery  Co.,  Chicago,  111.  Walter  H.  Foster  Co.,  50  Chnrch  St.,  New  York.  C.  W.  Burton,  Grlflfitha 
&  Co.,  London.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm.  St.  Petersburg  Copenhagen  and  Budapest.  Alfred  H.  Schutte,  Cologne, 
Brussels,  Liege,  Paris,  Milan  and  Bilbao.    A.  R.  Williams  Machinery  Co.,  Toronto.    Williams  &  Wilson,  Montreal,  Canada. 
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Mr.  Buyer 


(The  dogs  are  after  you.) 


Aug.  the  hot. 
Dear  Sir : 

If  now  you  are  selling  cast 
wrenches  with  otherwise  high  class 
machinery  product  we  can,  in  many 
cases,  give  you  tools  that  will  match 
your  machines — high  class  drop- 
forged  wrenches  —  and  probably 
save  you  money  besides.  We  are 
makin g more  than  3  2  classes  covering 
entire  range  of  uses.  Oblige  us  and 
help  yourselves  by  sending  list  of 
sizes  and  quantities  used  and  we  will 
hustle  to  place  satisfactory  reply  in 
your  hands.     Catalogue  '■  B  "  free. 

J.    H>    WILLIAMS    &    e-0> 

SUPERIOR    DRQP.FORCtNCS 
BROOKLYNj    N.    V,    CITY 


"At  the  Sign  of  the  Lion." 


MONARCH  GRINDING  WHEELS 

Are  so  bonded  that  they  combine  the  greatest  degree  of  porosity 
with  the  greatest  strength  of  texture — 

Excel  in  cutting  properties  because  of  even  temper  secured  by 
merging  of  proper  abrasives  under  proper  heat  — 
Are  graded  to  suit  every  need  re- 
quiring rapid  and  effective  work  — 
Are  free  cutting,   dependable  and 
and  durable. 

May  be  used  wet  or  dry — odorless, 
dustless,  and  never  heat  when 
properly  graded. 


Made  in  all  sizes  and  in  all  face  shapes. 

We  have  a  catalogue  for  you. 

Monarch  Emery  and  Corundum  Wheel  Co. 

CAMDEN.    N.    J..    U.  S.  A. 


STERLING 

Emery   and 
Corundum 

WHEELS 

Write  us  your 
i-equirements  in 
this  line.  Our 
wheels  are  graded 
to  suit  every  kind 
of  work.  They 
are  fast  cutting, 
non-glazing,  and 
equally  effective 
on  wet  or  dry 
grinding. 

Sterling  Emery  Wheel  Mfg.  Company 

Factory  and  Offices:  TIFFIN,  OHIO 

BKAhXHES;  New  York  House.  j5  \'esey  St.  Chicago  House,  fc--  w.  Washingtou  St. 

San  Francisco  House.  461  Market  St. 


It  Is  Shop  Economy 

to  have 
a  C  u  t- 
Meter    for 

every 
machine 
tool.  With 
this  device 
at  hand 
there   is 
no  excuse  for    speeds    below    the    standard. 
It  is  simple,  requires  no  timing  or  calculation; 
adaptable,  can  be  used  on  any  machine  ;  con- 
venient,  can    be    held    in    any   position— and 
shows  the  operator  instantly  and  exactly,  the 
cutting  speed  in  teet  per  minute  at  which  his 
machine  is  running. 

Built  for  hard  service  and  will  save  Its  cost 
a  hundred  times  over  in  a  year 
Send  for  catalogue. 

'Warner    Instrvtment    Company 

5Ci-5'i  Roosevelt  Avenue,  BELOIT,  'WIS. 

1691  Broadway,  New  York.  153  Federal  St.,  Boston. 
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VITRIFIED 
CORUNDUM  WHEELS 


THE  COOLEST  CUTTING  WHEELS 

OD  the  market  and  the  mobt  satisfactory  on  every  other 
count.  Made  from  almost  pnrecorundum,  by  the  vitrified 
process,  they  are  50  per  cent,  more  efficient  than  other 
abrasive  wheels,  cut  faster  and  cleaner,  will  not  glaze  and 
never  draw  the  temper  of  the  tool  being  ground . 

Seftf  on  trial  when  desired. 

Vitrified  Wheel  Company 

WESTFIELD.  MASS. 


AMERICAN 


Corundum  WHeels 
and  Emmery  Wlieels 

Made  in  every  grain,  and  grade  of  hardness,  and  by 
every  proces.s.  Accurately  tested,  balanced  and 
graded,  and  absolutely  uniform,  they  represent 

The  Highest  Possible  Efficiency. 

Every  wheel  that  leaves  our  works  (tarries  with  it 
our  guarantee  that  it  will  be  entirely  satisfactory 
for  the  operation  for  which  it  is  furnished. 

Write  for  copy  of  new  Catalog. 

American  Emery  Wheel  Works 

Providence,  R.  I.,  U.  S.  A. 


>AtJii»T-<s.it>... 


Grinding  Wheels  WorK  Fast 

That's  why  they  are  preferred  for  grinding  car 
tracks  where  as  much  work  as  possible  must 
be  done  between  cars. 

For  the  same  reason  they  are  time  and  money 
savers  wherever  used ;  also,  they  cut  cool,  and 
there  is  little  chauce  to  spoil  the  work. 
Equally  adapted  and  designed  for  the  heaviest 
or  the  finest  and  most  exact  service. 

Illustrated  catalog  and  individual 
grinding  advice  free  on   request. 

ABRASIVE    MATERIAL    CO. 

PHILADELPHIA.,    PA. 

AGENTS:  H.  A.  Stocker  Machinery  Co.,  Chicago,  111.  R.Sonnen- 
thal,  Jr.,  Berlin,  Cologne  and  Vienna.  Wilh.  Sonesson  &  Co., 
Malmo  and  Copenhagen.  Glaenzei".  Perreaud  &  Thomine,  Paris, 
France.    R.  d'AuUgnac,  Barcelona,  Spain. 
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Milwaukee"  Wet  Tool  Grinders 


Substantial,  Simple, 
Compact. 


Reliable, 
Efficient. 


This  machine 
has  no  pump.o, 
no  packed 
joints,  nothing 
to  get  out  of  or- 
der. An  ample 
sized  bowl  at 
tlie  front  and 
sides  of  wheel, 
prevents  tlie 
water  from 
slopping  over. 
A  patent  air 
jet  device  sup- 
plies the  wheel 
with  clean 
water  at  all 
times,  and  the 
supply  of  water 
is  regulated 
and  controlled  by  a  convenient  foot  treadle. 

It  will  pay  you  to  Investigate. 

Lutter  &  Qies,  Milwaukee,  Wis. 

AOENTS— E.  U.  ICsslcy  Machine  Co..  Chicajfo.  O.  L.  Packard 
Mchy.  Co  ,  Milwaukee.  Vandvck,  Churchill  <&  Co.,  New  York 
City.     ChaB  A.  Strelin^jer.  Detnut,  Mich. 
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Saxon  Surface  Grinders 


Produce    accuracy  on    fiat    work  AT  A  LOW   COST. 

This  is  due  to  their  strength  and  durability. 

They  will  also  finish  work  (rom  the  rough"  material  where 
a  small  amount  is  to  be  removed,  and  do  it  rconomically. 

They  save  money  in  the  tool  room  and  in  the  shop. 

A  better  knowledge  of   what  they  will  do,  put  into  use, 
will  help  your  bank  account  very  materially. 

y'our  request  secures  the  information. 

SAXON   MACHINE    COMPANY 

HOLYOKC,     MASS. 


■'fl?i 


COMMERCIALLY 

There  is  but  one  way  to  obtain  Round  Holes, 
Straight  Holes,  and  Holes  of  uniform  diaineter. 
That  is  by  GRINDING. 
For  this  work,  the  HEALD  CYLINDER 
GRINDER  is  especially  designed  and  alto- 
gether satisfactory,  rapid  in  operation  and  accu- 
rate to  within  .00025"  limit-  It  leaves  a  smooth, 
hard  surface  unapproached  by  any  other  method. 

GAS  ENGINE  MANUFACTURERS 

You  will  find  this  machine  the  solution  of  the 
problem  "  How  to  Obtain  a  Round  and  Straight 
and  Smooth  bore  to  your  cylinders,  at  a  mini- 
mum cost."     Can  we  post  you  further  ? 

THE  HEALD   MACHINE   CO. 

Station  D-2,  Worcester,  Mass. 


Has  all  self  oiling  boxes.       Counter- 
shaft has  half  turn  rod  for  shifting-  belt. 

o 


No    spattering, 
perfect. 


Water    control    is 


Ransom  Mfg.  Co.,  Oshkosh,  Wis.,  U.S. A. 

European  Agents:  Liidw.  Loewe  &  Co..  Bclin,  Germany. 


Two  New  Yankees 


Wet  drill  grinder  vrith  capacity 
up  to  3'^"  drills.  We  make  both 
smaller  and  larger  sizes;  also  dry 
grinders  of  all  sizes  and  types. 

The  New  Yankee  Line  covers 
every  shop  condition— 50  styles. 

You  can't  grind  drills  by  hand 
and  do  it  perfectly. 

A  bright  boy  can  do  a  perfect 
job  with  a  New  Yankee  Drill  Grinder 
and  do  it  quicker  than  your  best 
mechanic  could  do  any  kind  of  a  job 
in  any  other  way. 


Style  "F"  Wet  Drill 
Grinder  and  Combination 
Cutter,  Reamer  and  Drill 
Grinder  style  •'BX," 

An  ideal  tool  grinder 
for  the  small  shop  and  de- 
partment tool  room  in  a 
large  shop. 

It  has  a  range  which 
compares  favorably  with 
machines  costing  $300,uO 
to  $5110.00  and  doesits  work 
just  as  well  and  conveni- 
ently. It  grmds  drills  in 
the  New  Yankee  way  toe. 

The  cost  is  a  trifle. 

Wilmarth  k  MormanCo. 

580  Canal  St.. 
Grand  Rapids,  Hich. 
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Yours  for  General  Grinding 


Belt-Driven   Floor  Grinder 


Specially  designed  for  general  grinding. 
Built  solid  and  substantial.  K.\tra  long 
self-oiling,  dust-proof  bearings,  but  FREE 
FROM  LOOSE  OILER  RINGS  TO 
WEAR  SPINDLE.  Abundant  space  be- 
tween wheels.  Rests  easily  adjusted. 
Countershaft  provided  with  self -oiling  bo.xes. 


Motor-Driven   Floor  Grinder 

Compact  and  ethcient.  Constructed  upon  lines  of  greatest  rigidity 
and  adapted  to  the  modern  methods  of  electric  drive.  Motor  armature 
is  mounted  upon  wheel  spindle  which  runs  in  extra  long  ring  oil,  dust- 
proof  bearings.  Motor  is  fully  enclosed  and  receives  proper  ventilation 
from  large  base  beneath,  in  which  is  located  starting  box  and  speed 
regulator.  Our  motors  are  built  specially  for  this  type  and  are  equal  in 
every  respect  to  any  on  the  market. 

Our  New   Catalog  No.  6-M  s.ives  details. 


The  Safety  Emery  Wheel  Company, 


COLUMBUS    AVENUE, 
SPRINGFIELD,    OHIO. 


R.  Baxter  &  Co.,  Montreal.  Canada.     Pfeil  &  Co.,  London.    V.  Lowener,  Copenhagen.     Adler  &  Eisenschnitz,  Milan. 
De  Fries  &  Co.,  Akt.  Ges.,  Dusseldorf,  Berlin,  Wein  and  Paris. 
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Perfectly  Accurate  Threads 

can  never  be  obtained  with  hand-ground  chasers,  because  it  is  impossible  to  give 
each  one  the  same  angle.  For  good  results  it  is  necessary  that  all  the  chasers  in  a 
set  be  ground  exactly  alike,  and  the 

Wallace  Chaser  Grinder 

accomplishes  this  to  perfection.  Being  accurately  groimd,  each  chaser  does  its  proper 
share  of  work,  does  it  well  and  wears  five  times  as  long  as  if  ground  by  hand.  The 
grinder  is  simple  in  construction,  easy  to  operate  and  a  time  and  money  saver.  For 
full  details  write 

MODERN  TOOL  COMPANY,  ERIE.  PA. 

Also  manufacturers  of  Self-Opening  Die  Heads,  Solid  Dies,  Tap  and  Die  Holders,  and  Tapping 
Attachments  for  Drill  Presses. 

Agents— Tha  PrentlBS  Tool  and  Supply  Co  .  115  Liberty  St.,  New  York.      Frank  H.  Curnieckl  Co.,  335  Flflh  Ave.,  Pittsburg,  Pa.      O.  L- 
lard  Machinery  Co.   34  S.  Canal  St  ,  Chicago.  Ill  .  Milw'aukee,  Wis       C.  \V.  Burton,  (Jnffiths  A  Co.,  London,  Eni:.      Chandler  h  Farquhar. 


I'ackard 

;i4  Kederal  St 


,  Chicago, 
.  Lambercier  &  Co.,  Geneva,  Swltinrlanil. 


MACHINE   TOOLS 


Complete  line  carried  in  stock  for  immediate  delivery. 
Write  to  nearest  office  for  catalogs  and  prices. 


VANDYCK    CHURCHILL    COMPANY 

91-93  Liberty  St..  NEW  YORK 


PITTSBURGH,  PA. 
PHILADELPHIA,  PA. 


ALBANY,  N.  Y. 
NEW  HAVEN,  OONH. 
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ELECTRIC 
TRAVELING 
I      CRANES 

'  THAT    CIVE 

SATISFACTION 

AT  ANY  SERVICE 

PAWLING  $(  HARNISCHFECER,        Milwaukee,  Wis. 


SHAW 


:  Electric    Traveling? 


CRANES 


All  Types 
and  Sizes 
for  ALL 
Purposes 


Dependability- 

is  the  main  requisite 
of  a  crane.  A  crip- 
pled crane  may  cripple 
your  entire  plant.  In 
buying  a  crane  re- 
member that  SHAW 
Cranes  are  Depend- 
able Always. 


Never    Buy    a    Crane    Before    Investigating    tHe    SHa^v 


SOLE    AGENTS 


MANNING.    MAXWELL    CQ.    MOORE,    Inc. 

I^ar^est   Producers   and    Distributors   of  Labor  Saving  Machinery  and    Supplies   in   the  World 


85-87-89    Liberty   Street,    New  York 


22-26  S.  Canal  St.  721  Arch  St. 

Chicago  Philadelphia 

Majestic  Bidg.,  Detroit 


128  Oliver  St.  Frisco  Bldg. 

Boston  St.  Louis 

Merrill  Bldg.,  Milwaukee 


Parle  Bldg.  2  St.  Clair  St. 

Pittsburgh  Cleveland 

Toklo,  Japan 


Kirk  Bldg.  Woodward  Bldg. 

Syracuse  Birmiogham,  Als. 

Mexico  City,  Mexico 


TROLLEYS 


FOR 


Plain  Trolley. 

MARI.S    BR05., 


I  BEAM 
TRACK 

PKiladelpHia. 


Geared  Trolley. 
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CLEVELAND  CRANES 


YOUR    MONEY 

In  the  selection  of  any  piece  of  machinery  it 
is  highly  essential  that  a  maximum  of  reli- 
able power  be  secured  at  a  minimum  cost. 

The  experience,  material  and  workmanship 
put  into  Cleveland  Cranes  make  them  the 
most  durable  and  efficient  cranes  on  the 
market  today. 

Your  naoney  in  "Cleveland  Cranes"  will 
purchase  lasting,  Al  crane  service. 

Write  for  e.stimafes. 


The  Cleveland  Crane  &  Car  Company 

WICKLIFFE,   OHIO 


New  Machine  Tools 


npAKE  a  look  over  your  machine 
tools.      You    will    soon    have    to 
make  some   replacements — some  ad- 
ditions.     You  need  new  tools. 

How  about  your  engine  lathes  ?  Have  you 
been  using  them  for  a  class  of  work  you  should 
have  done  on  Gisholt  Lathes  V  One  Gisliolt,  you 
know,  will  do  as  much  chucked  work  as  two  to 
four  engine  lathes.  There's  twenty  years  of 
successful  experience  in  "making  good"  behind 
that  statement. 

Why  not  ask  what  we  can  do  for 

you? 

Ask  about  Gisholt  Lathes,  Boring  Mills  and 
Tool  Grinders.  A  new  booklet  we  have  issued 
recently  will  interest  you.     Write  for  it. 

Gisholt  Machine  Company 

Works:    MADISON,  WIS.  and  WARREN,    PA. 
General   Offices:    1316  Washington  Ave.,    Madieon,  Wis. 

Foreign  Agents:  Alfred  11.  Schutte,  Cologne,  Hru«- 
sels,  Liege,  Paris,  Milan,  Hilbao,  Harcelona  Schurhurdt 
&  Schutte,  Viennn.  St.  Pptersbure,  Stockholm,  Berlin. 
C.  W.  Hurton,  Grilliths  &  Co.,  London,  England. 
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ICRANESl 

Traveling.    Locomotive,    Jib 

and  otHer  varieties 

Ele<5lric,  Hand  or  Steam 

Get  Catalogue 

NORTHERN  ENGINEERING  WORKS 

26  CKene  St„  DETROIT,  MICH.,  U.S.A. 

NewYork  :  I20  Liberty  St.        PHILADEI.PHI.\  :  Land  Title  Bldg. 
Chicago  :  405  Monadnock  Blk. 


The 


Hoist 

The  latest  type  of  spur  geared 
hoist  embodying  special  features 
that  make  it  the  most  efficient 
device  of  its  class. 

Safety,  Durability 
Speed  and  Power 

are  prominent  characteristics  of 
the  "Peerless"  —  all  qualities  that 
go  to  make  up  the  perfect  hoist.  The  single  load 
chain  tends  to  light  weight  and  compact  form ;  all 
working  parts  are  protected  by  dust  proof  cases;  the 
hoisting  mechanism — a  train  of  compound  balanced 
steel  gears — insures  smooth  action  and  reduces  wear 
to  the  minimum ;  and  all  danger  of  the  load  slipping 
is  eliminated  by  a  chain  guide  and  stripper. 

H't.'  sfiait  l>e  g-iaii  to  ftirriis/t  full  particulars  on  rt\jHest. 

Edwin  Harrington,  Son  ^  Co.,  Inc. 

PKiladelphia,  Pa.,  U.  S.  A. 
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BROWNING 

Locomotive  Crane 

Lifting  72-iiich 
locomotive  tires 
with  a  Browning 
48-inch  Magnet. 


Browning  Locomotive 
Cranes  operated  by 
steam,  electricity  or  any 
desired  motive  power. 
Designed  for  railroad 
work,  stone  quarries, 
industrial  plants,  etc. 

IVritefor 
special  Bulletins. 

THE  BROWNING  ENGINEERING  CO..  Cleveland,  Ohio 


HAND    POWER 

TRAVELING  CRANES 

Overhead  Tracks,  Trolleys,  Switches,  Turn  Tables 
and  Chain  Hoists. 

Reading   Crane   and   Hoist   Works 

READING,  PA. 


No  depression 
'w^itH  us.  Rui\* 
ning   full  time. 


WHY? 


"We  build  tKe 
best  crai^es  for 
tbe  least  rnoney. 


CRANES 

all  types  —  anx  capacits'. 


ALFRED  BOX  %  COMPANY.  Philadelphia,  Pa. 


Filling  three  ample  sized  reservoirs    enables  a 


Shepard  Electric  Hoist 

to  oil  itself   automatically.     The  oil  is  kept  in 
and  dirt  is  kept  out. 


WRITE    FOR    BULLETINS. 


Shepard  Electric  Crane  &  Hoist  Co. 

Qeneral  Offices  and  Works,   nontour  Falls,  N.  V. 

New  York.    Philadelphia.    Pittsburgh.    San  Francisco. 
Toronto.    Montreal. 


Hercules  Portable 

Crane  and  Hoist 

THe  Modern  Model 

When  you  buy  a 
Portable  Crane,  take 
a  "Hercules"  with 
Steel  frame. 
The  "Hercules"  does 
all  the  crane  jobs  in 
tho    quick- 
est, easiest 
way,    with 
least  labor. 

Standard 

Sizes. 

Specials 

to 
Order. 

Circuiar 

on 
request. 

William  S.Nicholls,  254  Broadwaj,  New  York 


Curtis  Double  Beam  Cranes 


Made  up  to  24,000  pounds  capacity  and 
40-foot  span. 

Crane  and  Trolley  Wheels  large  in  diam- 
eter and  bushed  wilh  roller  bearings. 
Al!  parts  figured  witd  large  factor  of  safety. 

Curtis  Air  Hoists 

Curtis  Automatic  Belt  Driven  Compressors 

Curtis  Pneumatic  Elevators 

Curtis  Roller  Bearing  Trollies. 

Curtis  &  Co.  Mfg.  Co.,  St.  Louis,  Mo. 

cFKRATOKS   OF   THE:   ST.   LOLIS  STEEL   FOUNDRY 

Xew  York   Office:    A.    E.    Hoermann,    M.  E., 

Hudson  Terminal,  30  Church  St  ,  Room  530. 
A^ent :   A.  Baldini  &  Co.,  Pontedera,  Italy. 


The  Stow  Flexible  Shaft 

and  Ready  Electric  Motor 


Constitute  an  ideal  portable  outfit  with 
whii^h  t"  drill,  ream,  tap.  grind  or  polish. 
Wide  radius  of  action,  and  great  adaptabil- 
ity to  awkward  conditions  are  combined 
with  all  the  other  advaatages  offered  by 
power  driven  mauhiiits. 

Save  money  in  your  shop  by  doing  away 
with  slow  and  costly  hand  methods. 

Illustrated  Catalogue  frte  on  request. 

STOW  FLEXIBLE  SHAFT  CO. 
Philadelphia,  Pa. 


DA.XA.  SHE.BT  BINDERS 

New  Binders  for  Machinery  Data  Sheets, 

adapted  to  hold  any  number.     Red  cloth, 

blacJc  lettering.     Price  35  cents,  post  paid. 

Th<  Industrial  Press,  49-5S  Lafayette  Street, New  York 
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"BROWNflOIST" 

1 0  -  ton  Standard 
Locomotive  Crane 
in  the  yards  of  the 
American  Steel 
Foundries  at  Pitts- 
burg, Pennsylvania. 


WRITE  US  FOR 
CIRCULAR  "I." 


THE  BROWN  HOISTING  MACHINERY  CO. 

Engineers,  Designers  and  Manufacturers  of  Hoisting  Machinery  of  all  descriptions 

Main  Office  and  Works:  CLEVELAND,  OHIO 


BRANCH     OFFICES: 

Pittsburg  and  New  York 


Automatic  Gear  Hobbing  Machine 


The  Farwell  Gear  Hobbing 
Machine 

requires  no  attention  besides 
the  settinor  of  the  blanks  and 
removing  the  finished  gears. 

The  Feed  Stops  Automatically 

at  the  end  of  the  cut. 

And  Best  of  All 

the  teeth  arc  formed  theoreti- 
cally correct. 


SEND     FOR     LITER.ATUB.C 

TKe  Adams  Company 

DUBUQUE,  lOlVA,  U.  S.  A. 

AGENTS:  Do  Frius&  Co.,  Dusseldurf,  Germany.  G.  Kooppcn  i>t  Cci.,  Mos- 
cow, Russia.  T-  Lambercicr  &  Co.,  Geneva,  Switzerland.  V.  Loweiior, 
Copenhagen,  Denmark.  AktiebolnRet  V.  Lowener,  Stockliolni,  Sweden. 
Glaenzer,  Perreaud  &  Tliomine,  Paris,  France, 
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THE 
NEW 


POWELL 


HIGH 
SPEED 


ACCELERATING  CUT  PLANER 


WILL  INCREASE  YOUR  PLANER  OUTPUT 


The  Acme  of    Perfection   in   Planer   Design  and   Construction. 

The    result    of    thirty  years    e.xperience    in    designing  and   building  Planers. 

Built    like    a    watch.       Interchangeable    parts.       Handiness   in   manipulation. 
Ease  in   operation.      Increase   in  output. 

Sizes:    i6"-2o"-22"-24"-28"-3o".     Any  length.      Prompt  deliveries. 


POWELL    TOOL    COMPANY, 


Worcester,   Mass. 


"NEW  HAVEN" 
TOOLS 


Improved    24-ii^cl-\   Planer 

Strong  and  rigid,  driven  by  two  belts, 
giving  a  very  steady  motion.  Head 
provided  with  automatic  power  feeds  in 
all  directions.  Every  convenience  for 
rapid  operation.  Planes  5  and  6  feet 
(inside  the  pockets)  24  inches  wide  and 
24  inches  high. 


Manufactured  by 

NEW  HAVEN   MANUFACTURING 

tiew  Haven,  Conn. 


CO. 


Improved  Power  or  Hand  Planer 


For  Model  Makers, 
Amatears,  Experimeniers 
or  Light  MaoufacUirirg 


A  small  plauer  built  from  heavy,  well  proportioned 
pattern?.  Double  Lifting  Screws.  Quickly  adjusted 
round  planer  chuck  with  graduated  base  and  7" 
planer  centers.  Efficient,  durable  and  easily 
changed  from  power  to  hand  crank. 

Write  for  full  description. 

A.  J.  WILKINSON  (SI  CO., 

180  Washington  Street,  BOSTON,  MASS. 


s  \'an  Norman  "Duplex"  with  Head  set  Vertical  and  Ram  drawn 
back,  cutter  operating  close  to  the  column  01  the  macliint 


Van  Norman   "Duplex"  Milling  Machine 


Cutter  spindle  will  operate  in  Vertical  and  Horizontal  positions  and  at  Any  Angle. 
The  most  universal  machine  on  the  market,  indispensable  for  Tool  Room  purposes,  and  an 
all-around  manufacturing  machine.     We  make  3  sizes.  .iffttion  Aus-uu'  mach/.\'LR)\ 


No.  2  Van  Norman  "Duplex"   with  Head  set  Horizontal  and   Kam 
thiowQ  forward,  cutting^  17  Inches  away  from  the  coiumo.  . 

WRITE  FOR  NEW  CATALOG. 

WALTHAM  WATCH  TOOL  COnPANY 

Springfield,  Mass.,  U.  S.  A. 
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cJimiJp.  Philadelphia,  Pa. 


LABOR 
SAVING 
MACHINE 
TOOLS 


PNEUMATIC 
CLUTCH 
PLANING 
MACHINES 

Noted  I'orremaikiible 
uniformity  of  reverse 
witliout  shock. 

Driven  by  non  shift 
ing  belt  running  al 
ways  in  same  direction. 

Variable  cutting 
speed. 

Constant  return. 

Crosshead  extended 
back  between  uprights 
and  secured  front  and 
rear.  Patent  feed  mo- 
tion. Uprights  of 
heavy  box  form. 

Bed  and  table  of  im- 
proved  heavy  pattern. 

Ways  lubricated  by 
power  pump. 

Catalogue  No.  ~0() 
mailed  on  request. 


CRANES    -   INJECTORS    -    SHAFTING   -   TURNTABLES  -  ETC. 


A  PLANER  is   a  tool  which  is  not  bought  often,  does  not  wear  out  and  is 
-^^-     therefore  bought  only  after  careful  consideration. 

We  know  this,  and  want  the  close.st  investigation  by  prospective  users,  for  it 
is  then  that  we  have  tlie  better  opportunity  to  interest  a  client  permanently. 

The  ** Cleveland"  Open  Side  Planers 

are  built  for  use,  to  do  accurate  work  and  lots  of  it,  not  for  today  and  tomorrow, 
but  indefinitely,  with  proper  care.  . 

The  box  section  design  is  the  strongest  possible  and  is 
used  throughout  in  Bed,  Column  and  Cross-rail. 

If  you  are  considering  a  planer  of  any  type  you  ought 
to  look  into  the  "  Cleveland  "  for  your  own  interest,  it  may 
surprise  with  its  simplicity  and  accuracy. 


When  you  think  Planer— think  "Cleveland." 


MANUFACTURKl)   IIV 


The  Cleveland  Planer  Works 


JAMES  G.    DORNHIKEK 


GEO.   W.    hoKI) 


3150-3152  Superior  Ave..       CLEVELAND,  O.,  U,  S.  A. 


94 


:\rACHINERY. 


Adv.  Index  pages  36-48. 


-_'.y/k:/ 


Morton's   New   Improved 
2  6 -inch  Draw-Cut  Shaper 


Is  equipped  with  Rotating  Box  Table,  instantane- 
ous chamge  of  feed,  and  power  adjustment  for  the 
horizontal  and  vertical  movements  of  the  cross-rail. 

No  wrench  is  required  to  shorten  or  lengthen 
the  stroke. 

Its  accuracy  and  cutting  power  are  beyond  the 
ability  of  high-speed  steel. 

The  machine  can  be  equipped  with  special  attach- 
ments, designed  for  the  completion,  at  one  setting, 
of  locomotive  driving  box  brasses,  whereby  they 
are  ready  to  press  into  the  box  direct  from  the 
machine ;  also  special  Rod  Brass  attachment  de- 
signed for  the  machining  of  the  brass  complete  for 
rod  strap  fits,  at  one  setting. 

It  can  be  furnished  electrically  driven  or  belt 
driven,  as  desired. 

When  you  read  this,  just  write  for  photographs  and 
descriptive  matter. 

Morton  Manufacturing  Company 

MUSKEGON  HEIGHTS,  MICH. 


'"T^HERE    could   hardly   be    a    better   time   to   look   things    over  and   make 
necessar}'  changes  and  repairs  than  right  ncnv — and  there  isn't  a  better 

line  of  tools  for  this 
class  of  work  than  the 

Underwood 
Portable  Tools 

Invaluable  for  the  rail- 
road, repair  or  general 
machine  shop.  Strong, 
simple,  easily  taken 
from  place  to  place; 
economical  in  power, 
time  and  labor. 

Special  tools  for  special 
needs.      IVrite  us. 


Portable  Boring  Bar. 

For  general  boring.  Fixtures  for  boring  in  any  posi- 
tion or  in  cramped  places.  Made  in  a  variety  of  sizes. 
Powerfully  geared.      Arranged   for  hand   or  power. 


H.   B.   UNDERWOOD  CgL  CO.,  1024  Hamilton  street 

(L.  B.  Flanders  Machine  Works)  PHILADELPHIA,    PA. 
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Siniplr,  comciUL'nt  and  rtt'icicnl  m'ariMl 
feed  chantj^e. 

F'.ttfcti\e  ftH'il  tripping  nn-rhanisni. 

ConrcMitratt'il,  coincnit'iit  optTalion. 

\\  idc  ran_i4c  ot  aulDinatic  tt'cds. 

Cuiaranteed  accuracy  of  alii;iinients. 

Weight — power — stability. 

These  are  all  important  points,  and 
determine  the  real  work  -  producini; 
capacity  of  the  machine. 

In   all   of  these 

KempsmitH 

MILLING  MACHINES 

have  pronounced  advantages,  and  war- 
rant investigation  and  comparison. 

THE  KEMPSMITH  MFG.  CO.,  MilwauKee,  Wis. 

European  Agents  :  Selig  Sonnenthal  &  Co.,  London,  E.  C.  Agents  for  Holland  and  Belg-ium  :  R.  S.  Stokvis  &  Zonen,  Rotterdam. 
Canadian  Agents  :  London  Machine  Tool  Co.,  Ltd.,  Hamilton,  Ont. 


ECONOMICAL  MILLING 

Le  Blond  No.  3  Heavy  Duty  Miller 


Machiniag  Cap  Seats 
in  14"  Lathe  Heads. 

We  find  it  profitable 
to  mill  all  our  heads 
to  24"  swing.  Heads 
are  held  in  fixture 
and  milled  in  correct 
relation  to  back  gear 
arms.  The  cut  is 
about  8"  long,  4^" 
wide  and  average 
depth  3-16". 

Total  Time : 
75  Heads  in  12  hours. 

this  is  no  exception- 
al time  for  this  miller. 

LeHlond  tools  art- 
noted  for  ample  re- 
serve power  in  drive 
and  feed. 


THe  R.  K..  Le  Blond  MacHine  Tool  Company 


4609  eastern  Avenue, 


CINCINNATI.  OHIO 
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Positive  Feed   Drills 

8-incK  to  50-incl\  Swin^ 

CONSIDER  THESE  ADVANTAGES: 


I  St. 
2d. 

3d. 
4th. 

5th. 
6th. 


Absolutely  positive  action. 

Eight  (8)  changes  of  feed. 

No  belts  to  throw  off  or  on. 

Feed  changes  can  be  made  while  machine 


IS  runnmg. 


Capacity  of  drill    increased    15    to  25    per 

cent.. 
Adapted    for    use    of    high-speed    cutting 

steels. 


Send  for  Drill  Catalogtie. 

W.  F.  ca  John  Barnes  Co. 


231  Ruby  Street, 


RocKford,  Illinois 


F 
O 

s 

D 
I 

C 
K 


POINTED 

MATTER  ON 

REOUeST 


No.  1 

HORIZONTAL 

BORING 

DRILLING 

AND   MILLING 

MACHINE 


Stj'le  A. 

THE  FOSDICK  MACHINE:  TOOL  CO.,  Cincinnati,  O.,  U.S.A. 

FOREIGN  AGENTS  :  C.  W.  Burton,  Griffiths  &  Co.,  London,  E.  C.     R.  S.  Stokvis  &  Zonen,  Rotterdam,  Holland.     Fenwick  Freres  &  Co..  Parii, 
France.    Ludw.  Loewe  &  Co.,  Berlin,  Germany.     Adolfo  B.  Horn,  Havana,  Cuba.     Bevan  &  Edwards  Propty.  Ltd.,  Melbourne,  Australia. 
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Quint's  Vertical  Turret 
Chucking  Machine 


A  tool  ilesigncil  for 
light  work  and  differ- 
in>>;  from  all  other 
chucking  machines 
in  tlie  fact  that  the 
cutting  tool  rotates 
— not  the  work — thus 
obviating  waste  of 
time  in  stopping  the 
machine  to  change 
the  work.  The  chuck 
is  balanced  so  when 
the  feed  is  released 
the  work  drops  with 
a  quick  return :  a  bole 
through  the  chuck 
and  stand  allows  all 
chips  to  fall  out  of  the 
way,  leaving  the  work 
clear.  Built  with  four 
or  more  spindles,  pos- 
itively driven  with 
steel  gears. 


Write  for  details  and  price. 


A.  £.  QUINT,  Hartford,  Conn. 


The  Drills  that  Barr  Builds 


WHICH    is    worth 
MOST,    Promises    or 
Performances?      It 
easy    to    claim    more 
than     one     possesses. 
Have  you  been  bitten 
by  the  microbe  ?  .'^  ?  ?  ? 
Style    .\,    (illustration 
2-spindle),    styles     B, 
C,  D,   E,   F,  G,  lever 
feed  or  power  feed,  2 
to  6-spindles,  drill 
No.  60  to  %;"  holes 
and  POWER  TO 
SPARE. 

THIS  is  the  largest 
and   best  line  of 
Drilling  Machines  IN 
THE  WORLD. 

Write  for  special  circulars. 

Barr's    line   of    Drills   in- 
cludes 60  styles  and  sizes. 


H.  G.  BARR,  Worcester,  Mass. 

AGENTS  ;     l)e  Fries  iS:  Co.,  I  inssrldorf,  I  ;irni;ir,y  uml  Milnn,  Italy. 


Our    New  20-iiich    Drill 

has 


Geared  Speeds 


and 


Showing;  Back  Qeared  Style. 


rir.  B.  F.  Barnes. 


Positive  Feeds 


All  changes  of  speeds 
and  feeds  are  made 
instantly  without 
stopping  the  Drill,  and 
the  operator  doesn't 
have  to  move  from 
his  place  in  front  of 
the  machine. 

This  Drill  has  the- 
capacity  in  power  of 
the  common  24"  belt 
driven  drill. 

Meets  requirements  of 
modern  shop  practice 
in  the  use  of  High 
Speed  Tools. 

Descriptive  catalogue  tells 
more  and  it  awaits  your 
command. 


BARNES  DRILL  CO..  Inc.  1907 

C02  South  Main  St.,  ROCKFORD,  ILL.,  U.  S.  A. 


Tliere's  a  Place  for  this  Drill 
in  your  Shop 

The  design  is 
new.     All 
improvements 
incorporated. 
Drills  to  the 
center  of  a 
25-inch  circle 
and  is  quick 
and  accurate 
in  operation. 


We.  shall  be  glad 
ti)  sendyoita  .spe- 
cial e.irenlar  of 
tlii.s  :.',1-inch  Hnek 
dear  Power  Feed 
Drill  if  you  will 
ii'Hte  us. 


SUPERIOR  MACHINE  TOOL  CO. 

KoKotno,  Indiana 
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^CINCINNATIJ, 


WE  GUARANTEE 

Our  UprigHt  Drilling  and 
Milling   Machines  to  be  tHe 
Greatest  "WorK  Producers 
Ever  Put  on  tHe  MarKet 

A  few  of  the  features  that  make  the  above  possible 
are — unusually  heavy,  strong  base,  table  and  table  arm  ; 
ball  bearing,  high  carbon  spindle ;  large,  powerful  back 
gearing:  bevel  gears  planed  theoretically  correct;  steel 
cable  chain  of  improved  design,  for  counterbalancing 
head ;  patent  positive  geared  feed,  gear  driven  from 
spindle  through  a  quick  change  feed  box  containing  steel 
gears,  through  which  6  feeds  are  instantly  obtained  with 
utmost  convenience  by  operator. 

Before  you  buy,  investigate  the  "  Cincinnati."  Catalog  ? 

Cincinnati  Machine  Tool  Co. 

Originators,  not  copyists,  of  the  Modern  Upright  Drilling  and  Tapping  Machines. 

Western  Ave.,  and  Frank  St.,  Cincinnati,  O.,  U.  S.  A. 

FOREIGM  AGENTS:  Alfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Liege,  Milan. 
Turin,  Genoa,  Barcelona  and  Bilbao.  Schuch>irdt  &  Schutte,  Berlin,  Stockholm,  St. 
Petersburg  and  Vienna.  R.  S.  .Stokvis  &  Zonen,  Rotterdam,  Holland  and  the  Dutch 
East  Indies.  Buck  *  Hickman,  London,  Great  Britain.  Andrews  &  fleorge,  Yoko- 
hama. ThomasllcPherson&  Son,  Melbourne,  Australia.    A  B.  Horn,  Havana.  Cuba. 


A  WISE  NAN  AND   HIS  MONEY  are  SOON   PARTED  after  he  sees  a 


LUCAS  ( 


Now  and  always\    44 


of  CLEVELAN 


b; 


PRECISION 


''  BORING,  DRILLING  AND 
MILLING  MACHINE 


Because  he 
knows    it 
will 

MAKE 
MORE 

MONEY 

FOR 

HIM 


LUCAS  MACHINE  TOOL  CO.,        Cleveland,  Ohio,  U.  S.  A. 

European  Agents :  C.  W.  Burton.  Griffiths  &  Co..  T^ondon.     Alfred  H.  Schutte.  Coloerne.  Brussels.  Liege.  Paris.  Milan,  Bilbao.  Barcelona, 
S:huchardt  ^  S;hutte.  Berlin,  Vienna,  Stockholm,  St    Petersburg.  Copenhagen.  Budapest. 
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R^ockford  Gang  Drills  for  Duplicate  Drilling' 


The  time  and  money  savers  of  the  busy  shop.      Rapid  in  operation, 
economical  of  power,  equipped  with  every  convenient  attachment. 

Send  for  Catalogue  of  our  Line  of  DriHing  Machmes. 

The   Rochford   Drilling   Machine   Company,   Rochford,   Illinois,  U.  S.  A. 


The  Feeds  on  this  tool  are  ei^jht  in  number 
and  range  from  .007"  to  .064  per  rev. 


The  back -gears  are  located  on  the 
head  and  give,  with  a  single  lever, 
f/iree  changes  of  speed. 

The  speed-box  furnishes  eig/if  changes 
of  speed,  each  of  which  is  positive  and 
instantly  available. 

The  dial  depth-gauge  enables  the  oper- 
ator to  read  all  depths  from  zero,  thereby 
dispensing  with  scale  and  caliper. 


The   Bickford    Drill    CO.  Tool    Company 

Cincinnati,    OHio,    U.  S.  A. 

FOREIGN  AGENTS-.Mfred  H.  Schutte,  Cologne,  Paris,  Brussels,  Liege,  Milan.  Biltao,  Barcelona  and  New  York.  Schuchardt  & 
Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen,  Budapest  and  New  York.  Charles  Churchill  &  Ca,  Ltd.,  London 
Birmingham,  Manchester,  Newcastle-on-Tyne  and  Glasgow.     Andrews  &  George,  Yokohama,  Japan.     H.  W.  Petne,  Toronto  and 

'^o"'"*'-  No.  B.    Series  1-2. 
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MORRIS    RADIAL    DRILLS 

STIFF,     POWERFUL,     UP-TO-DATE     TOOLS     THAT     WILL 
HANDLE    THE     HEAVIEST    CLASSES     OF     DRILLING 

With  the  housing  and  base  cast  in  one  piece  there  is  no  lack 
of  strength  or  rigidity  in  these  drills.  Powerfully  driven — 
cone  or  geared  speed  bo.x.  Four  changes  of  geared  feed 
instantly  obtainable.  Tapping  attachment  and  back  gears 
located  on  the  head ;  every  convenience  for  rapid  handling. 
Made  in  25^,  3  and  3^^    foot  sizes.     Ask  for  Catalogue. 

THE   JOHN    B.    MORRIS   FOUNDRY    CO. 

933    HARRIET    STREET.  CINCINNATI,    O. 


High  Class  Radial  Drills 


The  mibert  Radial  Drills  are  built  to  secure  the  maxi- 
mum in  strength  and  rigidity,  and  will  handle  very- 
heavy  work.  Driving  mechanism  is  simple  but  power- 
ful. Eight  changes  of  spindle  speed.  All  speed  changes 
in  speed  box  controlled  by  one  lever.  Back  gears 
thrown  in  or  out  without  stopping  the  machine.  Tap- 
ping attachment.     Two  sizes ;  ask  for  circular. 

Hilbert  Machine  Co.,  Cincinnati,  0. 


The  Special  Facilities 
for  Holding  all 
Kinds  of  Work 

Are  important  features 
of  this  new 

SENSITIVE 
DRILL  PRESS 

The  Regular  table  can 
be  tilted  to  any  desired 
angle  and  is  provided  with 
a  straight  edge  for  lining 
up  work  ;  one  side,  also,  is 
widened  to  give  a  clamping 
surface  for  work  that  is 
more  easily  held  at  the 
side  of  the  table.  A  circu- 
lar table,  fitted  with  a  set 
of  combination  centers, 
and  which  can  be  adjusted 
to  any  required  height, 
is  a  further  advantage. 

Write  for  detailed 
description  of  this  wide 
range  and  convenient 
Drill. 

RocKford  Machine  and  Shuttle  Company 

R.ockfor<l>  Illinois 


CATARACT  BENCH  LATHES 


Possess  diftindl  meritorious  features  worth  invefligating.      Send  for  Catalog. 


Hanufactured 
by 


HARDINQE  BROTHERS 


1034  to  10-40  Lincoln  Avenue, 


CHICAQO,  ILL 


Beyer  Watchmans  Portable  Clocks 


Have  No  Superior. 


Are  approved  by  all  Underwriters  Associations. 
Send  for  Special  Catalog  to 

HARDINQE  BROTHERS,  Hfrs. 

1034  to  1040  Lincoln  Avenue,  CHICAQO,  ILL. 

New  York  Office.  66  Broadway. 
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We  Manufacture 


RADIAL 
DRILLS 

Know  n  all  over  the  globe  by  their  merits.  All  sizes  and  styles. 

Cone,  Speed  Variator  or  Motor  Driven. 

DRESES  MACHINE  TOOL  CO.,  Cincinnati,  Ohio.  U.  S.  A. 

Representatives  :  Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Philadelphia,  Boston,  Chicago  and  Birmingham.  Carey  Mchy.  &  Supply 
Co.,  Baltimore.  Baird  Mchy.  Co.,  Pittsburg.  \Vm.  C.  Johnson  &  Sons  Mchy.  Co.,  St.  Louis.  The  Strong, Carlisle  &  Hammond  Co.,  Cleveland. 
Pacific  T00I&  Supply  Co.,  San  Francisco  and  Hawaiian  Islands.  Selig,Sonnenthal&  Co.,  London.  C.  Schmz.  St.  Petersburg.  G.  Koeppen&Co., 
Moscow.  V.  Lowener,  Copenhagen,  Stockholm  and  Christiania.  van  Rietschoten  &  Houwens,  Rotterdam.  Wilh.  Sonesson  &  Co.,  Malmo, 
Sweden.  Stussi  &  Zwelfel,  Milan,  Italy.  Alfred  Herbert.  Ltd.,  Paris,  Belgium,  Spain  a'nd  Portugal.  E.  Sonnenthal,  Jr.,  Berlin  and  Koln. 
White,  Child  &  Benev,  Vienna.    Takata  &  Co.,  Toklo. 


24=inch 
Upright 
Drill. 


Ask  the  Price  of 
AURORA  DRILLS 

It  will  surprise  you  to  find  how 
moderate  is  the  cost  of  these  up-to- 
date  and  efficient  machines.  They 
are  built  in  sizes  from  14"  to  44", 
with  back  gears,  power  feed,  auto- 
matic stop  and  geared  tapping  at- 
tachment: cover  a  very  wlderange 
of  work,  have  the  strength  and 
rapidity  for  modern  manufacturing 
and  can  be  furnished  with  belt  or 
motor  drive. 

We  are  ready  for  the  question. 

THE  AURORA  TOOL  WORKS 

AURORA.    INDIANA 


How  do  you  do  your 
Chucking  and  Jig  Work? 

Why  not  try  out  the  Cylinder-Turret  Drill 

Press  on  this  class  of  product  ?  It  has  no 
equal  for  work  requiring  different  size  holes  in 
the  same  alignment.  Will  drill,  ream,  bore  or 
tap  on  duplicate  parts  at  proper  feeds  and 
speeds  without  necessity  of  changing  the  tools 
or  work. 

30  Days'  Trial  in  your  own  shop. 

Combined 
Oil 

Separator 
and  Filter 


.\  practical  and  economical  device  for  the  shop 
or  factory.  Can  be  operated  by  unskilled 
labor.     Built  in  four  sizes. 


Write  for  particulars. 

National  Separator  and  Machine  Co., 


BOSTON, 

MASS. 


FOR  YOUR  HEAVY  DRILLING 

no  tool  of  its  class  comes  nearer  perfection  than  the 

Mueller  Improved  Radial  Drill 

Strength  and  rigidity  to  arm  and  work  spindle  are 
assured  by  the  patented  stationary  column.  16  spin- 
dle speeds  are  instantly  obtainable.  One  lever 
starts  stops  and  reverses  the  spindle.  Combination 
positive  and  friction  feed  facilitates  handling  many 
dilTerent  kinds  of  work. 

Catalogue  on  request. 

The   Mueller  Machine  Tool   Co. 

2425-2429  Coleraine  Avenue,        Cincinnati,  Ohio 


O  LJ|^p     A  p  I X  HIV/IF  TIP    N**- 1^  *"  MACHINERY'S  Reference  Series 

\J^  \\Jk  i^^^\.\.    \.    %.  JL  1VU_J    A    1^^  makes  tlio  use  of   formulas,  and   of  tallies  of   Sines  and  TanRonls 

FOR  THE  MACHINIST 


easily  understood  without  a  knowledge  of  .\lKcbni  or  Tris-ononietry. 
Price  j^  L\-nls.         IVrite  for  pamf-hUt. 

The  Industrial  Press,  49-55  Lafayette  St.,  New  York 
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THE  FULL  SWING  TURRET   LATHE 

Increased  Capacity 
Short  Turret  Tools 
Modern  Construction 

The  requirements  of  modern  manufac- 
turing demand  application  of  new  prin- 
ciples. Our  new  tooling  methods,  the 
result  of  1 6  years  of  experience  in  the 
evolution  of  Turret  Lathe  practice  may 
prove  of  interest  to  You. 
Send  us  drawings  of  your  work,  and  we 
will  tell  You  the  time  required  to  finish  it. 

STEINLE    TURRET    MACHINE    COMPANY,    Madison,    Wisconsin,    U.   S.   A. 


LE  BLOND  20"  Special  Turret  Lathe 


DOt'BLE    FIIICTIOV 

BACK     CPARS^ 


IS  sriNDtr  RPFrns 


QCICK    CHAKCE 
OEAB 


(PACKING  CASING) 

Bored,  Faced  and 

Four  Slots  turned  on  inside 

Time — 15  Minutes 


RIGID 
j^j  .RAPID 
K  Si  RELIABLE 


The  R.  K.  LeBlond  Machine  Tool  Co., 


4609  Eastern   Ave.* 
CINCINNATI,   OHIO. 


ROBBINS  ENGINf:  LATHES 


THE 


Our  13,  15,  18  and  20"  Engine  Lathes 
are  of  massive  and  powerful  design, 
are  strongly  back  geared  and  furn- 
ished with  compouT-d  rpf  t  and  regu- 
lar attachments.  The  range  of  feeds 
and  speeds  is  ample,  cone  carries 
extra  wide  belt  and  operating  con- 
venience ]s  a  feature  We  also  make 
Pattern  Makers'  Lathes.  16.  20  and 
24'  sizes      Send  /or  circulars 

B.OBBINS    MACHINE 


CO. 


149  Lagraag:e  Street 


Worcester,  Mass..  U.  S.  A, 


Send  for  circular. 

Carroll-Jamieson  Machine  Tool  Co. 


BATAVIA,     OHIO 
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lO  operations  Simultaneously  Performed — 

One  set  of  tools  ivorKin^  on  different  bars  of  stocK. 


The  Universal  Multiple  Spindle 
Automatic  Screw  Machine 

Let  (IS  estimate  on  your  work — the  figures 
will  surprise  you. 


A  time  savinc^r,  cost  saving,  labor  sav- 
ing machine  for  screw  work  of  every 
character-  brass,  iron,  steel.  Automatic 
in  every  move.  Drive  is  by  one  straight 
belt  from  the  countershaft.  Thread- 
ing mechanism  positively  driven  from 
the  spindles. 


Samples  of  Work. 


The  Universal  MacHine  Screiv  Co.,  Hartford,  Conn, 

Domestic  Agents  :  Prenttss  Tool  &  Supply  Co.,  New  York,  Boston,  Buffalo.      Motch  and  Merryweather  Machinery  Co.,  Cleveland,  Detroit, 
Cincinnati.     Brown  &  Zortman  Machinery  Co.,  Pittsburg,  Pa.     Marshall  &  Huschart  Machinery  Co.,  Chicago,  111. 


WARNER    &    SWASEY    TURRET    LATHES 

FOR  EVERY  REQUIREMENT  —  BAR  OR  CHUCK  WORK 


H 

o  I  1  o  w 

H 

e  X  a  g  0  n 

T 

11  r  r  e  t 

L 

a  t  h  e  s 

I 

-lere  Illustrated 

Built  in  Four  Sizes  : 

No. 

1— H  X  18  inches 

No. 

2— 2i  X  24       •' 

No. 

3—3^x36       " 

No. 

4—44  X  36       " 

No.  2—2)4  X  24"— Hollow  Hexagon  Turret  Lathe. 


THE  WARNER  &  SWASEY  COMPANY,  I 


CLKVELAND, 
)HIO,  U.  S.  A. 


TURRET  LATHm— SCREW  MACHINES— BRASS-WORKING  MACHINE  TOOLS. 
New  York  Office  -Singer  Building,  149  Broadway.  Chicago  Office— Commercial  Ba.nk  Bldg. 

Pertiim  Annts  •  Chas    Churchill  A  Co  .  London,  Uirminifham,  Manchester,    Newcastle-on-Tyno  and  (.lasgow.    Schuchardt  &  Schutto,  Herlln.  Vienna,  Stockholm.  St.    I'etarsburK. 
(■.i|i.Mtmi,«n  and  liiilni™!.      AlficJ  Tl.  Schutlo,  Cologne,  I'.itls,  Brussels,  l.lego,  Milan.  Madrid,  Uilbno  and  Ilarcelona.     A.  li.  Wllllainl  Co.,  Toronto.     Willlamt  &  Wilson.  Montreal. 
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Colonial  Number   7 

The  Tool  Steel  you  use  must  be  hard  and  it  must  be  tough.     Our 
No.  7  excels  any  carbon  tool  steel  in  both  these  points. 
Hardens  at  low  heat.     Will  not  crack  in  hardening. 
For  all  dies  and  cutting  tools. 


COLONIAL  STEEL  CO..  Pittsburg^.  Pa. 


Tools  made  from  "BLIE  CHIP  STEEL 


Jf 


When  ordering  tools  from  your  tool  maker,  specify  Blue  Cliip  Steel.     It  is  easy  to  harden  Blue  Chip  Steel. 

FIRTH     STERLING     STEEL     COMPANY 

McKeesport.  Pa.  Nevf  York  Boston  Philadelphia  Chicago  San  Francisco 


b" 


f'i 


Portable  Tool  Stand. 


Champion  Tool  Holders 

^  Big    Head.       Big    Cutter.      Patented    Support 

B  I  under  tr\e  Cutter.     Strong'est  on  tKe  marRet. 

Save    75°  o   »«»   steel    and    65°  o    in    grinding. 


w. 


WESTERN  TOOUJi  MFC.  CO. 
.SPBINGrrCLD.'  OHIO. : 


iimiJiitiliiliiy  "lilitllii liiiiilliHil 


/(  )itc  for  Catalogue. 


Portable  Vise  Stand. 


THE  WESTERN  TOOL  AND  MANUFACTURING  COMPANY.  Springfield,  0. 
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Twelve  to  One  in  Favor  of  Novo  Steel 

(N)      Ndi^HERN  MALLEABLE  IRON  COMPANY 


RAILROAD     AND  fe  B  fca 

AGRICULTURAL  ^"Y:,  PA.%J  ^.  I  W I M  W  %  ALL  AGREEMtNTS  CONTINGENT  UPON 

CASTINGS, 


STRIKES.ACC  IOC  NT3.0R  OTHER 
CAUSES  BEYOND  OUR  CONTROL 
CAR    COUPLERS, 

CLEVISES.  ETC. 

April  10th,  1908. 
Hermann  Boker  &  Co.,  Chicago,  111. 

Dear  Sirs  :-Wa  ara  pleased  to  report  that  Novo  steel  has  gone  beyond  ofir 
expectation,  in  our  factory.  We  have  been  able,  by  the  use  of  Novo  Steel,  to 
reduce  price  of  bolt  cutting,  ZOfo.    Wa  also  feel  that  we  have  saved  at  least 
tOfo  of  the  first  cost  of  Dies,  because  the  Novo  lasts  so  much  longer. 

Before  using  Novo,  we  found  it  necessary  to  re-cut  the  ordinary 
carbon  steel  die  for  about  every  5000  threads,  material  cut  being  hard,  and 
we  now  find  it  possible  to  cut  as  high  as  50,000,  or  60,000  with  one 
re-cutting  of  the- Novo  Dies 

We  are  now  trying  the  17/32  machine  tap  and  as  soon  as  we  obtain  some 
accurate  figures,  we  will  forward  same  to  you. 

Hoping  you  will  call  on  us,  whenever  you  are  in  the  city,  we  are. 

Yours  truly, 

NORTHERN  MA;,LEABLE  IRON  CO. 


x{^^ 


Asst.  Superintendent. 


INTRA  STEEL 

Between   high  speed  and  carbon   tool  steel. 

Remarkable  cutting  qualities, 

Extreme  toughness, 

Easy  to  handle, 

Absolute  uniformity  in  quality. 

Water  hardening. 

Ask  to  have  your  tools  made  of  Intra  Steel. 

Prices  same  as  carbon   tool  steel. 


HERMANN  BORER  ®.  COMPANY 

101.103    Duane    Street,  NEW^    YORK,    N.    Y. 

WESTERN  SALES  OFPICR  AND  WAREHOUSE:   57-63  North  Uesplalnes  Street,  Chicago,  III. 
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National  High  Speed  and  Carbon  Drills  are  the  Best 


"National"    stands  for  Quality,  Durability,  Uniformity. 

Send  7is  your  next  order  for  National   Twist  Drills  and  watch  the  results. 

NATIONAL  TWIST   DRILL  &  TOOL  CO.,  Detroit,  Mich.,  U.  S.  A. 

The  Whitaker  JIfg.  Co.,  Chicago,  111.,  General  Saks  Agents.  J.  R.  B.\xter  &  Co.,  Montreal,  Canadian  Agents. 


High  Speed 
Drills 


Try  us  on  your 
next  order. 


Send  for  Catalogttc  No.  /j^. 


The  Sim dard Tool  Co 


CLEVELAND,     OHIO.     U.  S.  A. 


94    Reade    Street,    Mew    YorR 


jn 


The  Cross  Section  of  the  Celfor  Drill  leaves  the  maximum  space  for  the 
escape  of  chips  and  gives  maximum  strength  per  unit  of  weight.  As  a 
mechanic  you  know^  that  when  the  chips  can  get  out  easily  the  power 
used  is  small. 

CELFOR  TOOL  CO.,  207  Railway  Exchange,  CHICAGO,  ILL. 
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WB   MAKE 

Lumen  Bronze 

for  most  bcarins;-  iXHiuircincnts. 

Buffalo  Bronze 

for  «'a.s  (.■iv'inc  l)carin<7S. 

Plumbic  Bronze 

for  hot  rolling  tables. 

Manganese  Bronze 

for  places  requiring  strength. 

Phosphor  Bronze 

for  any  purpose. 

Babbitt  Metals 

to  suit  any  condition. 


Lumen  Bearing  Company 


BUFFALO 


TORONTO 


Note  the 

Upper 

Support 

For  the 

Cutter 

Bar 


This  feature  makes  it  impossible  for  the  cutter 
to  spring  away  from  the  work,  either  sideways 
or  backwards.  The  cutter-bar  always  sets 
true  with  the  table  and  cannot  get  out  of  line. 
99%  of  your  work  can  be  done  quickly,  easily 
and  accurately  without  moving  the  column. 
Write  today  for  a  catalog. 


BAKER  BROS.,  Toledo.  Ohio.  U.  S.  A. 

FOREIGN  AGENTS-Schuchardt*  Schutte,  Berlin,  Vienna,  Stock 
hnlm,  St.  Petersburg,  Copenliagen,  Budapest.  A.  H.  Schuttu, 
Coli'jfno,  Paris,  Brussels,  Liege,  Milan.  Chas.  Churchill  &  Co., 
Loudon,  Manchester. 


Chapman  Double  Ball  Bearings 


No  Cross  Friction, 


Sixteen   Thousand    Bearings 

in  actual  service  today  speak  well 
for  their  efficiency  and   economy 

Isn't  it  worth  while  to  investigate  a  mechanical 
proposition  that  will  eliminate  almost  the  entire 
friction  load  on  your  shafts,  and  save  a  good  third 
of  the  total  power  that  is  wasted  with  ordinary 
bearings  ? 


CHAPMAN    BEARINGS 

cut  out  cross  friction,  reduce  your  coal  bills,  require 
no  lubrication,  no  attention,  are  adapted  for  use 
wherever  friction  exists  and  are  especially  valuable 
for  light  or  heavy  shafting,  for  machinery  of  all 
kinds  and  industrial  cars. 

We  shall  be  glad  to  estimate  on  a 
suitable  equipment  for  your  needs. 

Chapman  Ball  Bearing  Company 

riain  Orfice  and  Factory,  40  Bristol  St.,  Boston,  Hass. 

Now  Orlt-ans,  731  Gravicr  St.  New  York,  so  Church  St.  I'liiladelphiu, 
Harrison  Bldg.  Chicago  lOs-iog  So.  Clinton  dt.  St.  Louis,  8n>  No.  Second 
bl.    Cleveland,  824  Rockefeller  Bldg. 
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A  CHANGE  OF  HEAD 

is  all  tKat  is  required  to 
equip  a 

Favorite  Reversible 
R^atcHet  WrencH 

to  Handle  all  sizes  square 
or  Hexagon  nuts. 


It  can  be  used  in  cramped  places  and  awkward 
corners,  motion  is  continuous  until  the  nut  is 
seated  or  removed,  reverse  is  instantaneous  and 
there  is  no  danger  of  slipping.  This  is  a  wTench 
built  to  stand  the  hard  service  entailed  by  rail- 
road or  construction  work,  has  nothing  about  it 
to  get  out  of  order,  and  saves  so  much  time  it  is 
practically  indispensable,  especially  when  many 
nuts  of  uniform  size  are  to  be  handled. 


5end  your  address  for  our  booklet. 


GREENE,  TWEED  «  CO.,  109  Duane  St.,  New  York,  U.S.A. 


Make  Assurance  Doubly  Sure 
with  Rogers*  Reference  Discs 


These  sets  of  testing  discs  permit  you 
to  make  sure  your  Calipers,  Fixed 
Gauges,  etc.,  are  absolutely  accurate 
before  you  start  one  of  these  infinitely 
particular  jobs.  If  your  measuring  tools 
are  even  the  smallest  degree  out,  the 
work  will  be  out — be  sure  before  you're 
sorry.      Each  disc  separate  and   ground  to  size  independently.      Any 


combination    of   sizes    from 


inch    to    6    inches   can    be    furnished. 


Send  for  Catalogue 
N^o  7  a7id 
High  Speed  List 
of  Reamers. 


The  John  M.  Rogers  Worhs,  Gloucester  City,  N.J..  U.S.A. 

English   .^^«rj.Chas.  Churchill  &  CO..   London. E.C.    Selig.  Sonnenthal  &  Co..   London.  E.  C     C  W.  Burton,   Griffiths&Co.,   London. E.C. 


DeFries&Co.,  Dusseldorf,  Germany.    V.  Loweoer,  Copenhagen,  Denmark. 


Adv.  Index  pages  36-48. 


MACHINERY. 


109 


Crescent  Manufacturing  Company 

SCOTTDALE,  PENNSYLVANIA 


IMPROVED  TOOLS 


-AND- 


SPECIAL  MACHINE 
SHOP  APPLIANCES 


WRITE     FOR     ILLUSTRATED     DESCRIPTIVE     BULLETINS 


■«»- 


NATIONAL  CUTTERS  WORK 

WORK  FAST  AND  WORK  LONG 


Join  the  procession  and  send  along  your  orders.     High  Speed  Steel  Cutters 

or  Carbon  Steel  as  desired — but  every  cutter  the  best  that  skill,  good  design 
and  finest  facilities  for  manufacture  can  produce. 

Prompt  delivery  is  another  advantage. 

The  National  Tool  Company,  Cleveland,  Ohio 

MILLING  CUTTERS   AND  SPECIAL  TOOLS 
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ROTRATILER 

THE   \yRENCH    -WITH    A    GRIP 

ANEW  WRENCH.  Drop  forged  of  the  finest  quality  Tool 
Steel.  For  turning  or  holding  pipe,  pipe  fittings,  bolts,  bars, 
shafts,  etc.  Simpler,  stronger,  lighter  and  more  efficient  than 
any  other  pipe  wrench  on  the  market.  Designed  on  new  lines. 
Upper  jaw,  shank  and  handle  forged  in  one  piece.  No  rivets,  no 
loose  parts  to  get  out  of  order.  The  most  satisfactory  tool  of  its 
kind  ever  made. 

Household  size  $2,  express  prepaid. 
Write  today  for  illustrated  booklet. 

CRESCENT    FORCINGS    COMPANY 

1207  Railroad  St..  OAKMONT,  PA. 


¥%¥¥¥% 


Send  Your  Key  Troubles  To  Is 

INTRODUCE  SCIENCE.     ELIMINATE  CHANCE. 


NOTE   SOHE    OF   OUR 
CLAinS: 

We  employ  Skilled  Workmen. 
Use  Special  flachinery. 
Our  Keys  are  Accurate. 
Our  Quality  Superior. 
Our  Prices  Right. 


You  are  to  blame   If  your 
keys  cost  too  much. 

Our    keys    are    MONEY 
SAVERS. 


Hall  &  Pickles, 

Manchester,  Eng. 

Pacific  Tool  &  Supply 

Co., 

San  Francisco,  Cal. 

Seattle  Hardware  Co., 
Seattle,  Wash. 


We  want  your  business.      You  need  our  keys. 


WRITE  US  TODAY  for  prices. 
Valuable  Catalog  for  the  asking. 


TANDARD  GAUGE  StEELCo 
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I  SMART  I    SCREW  PLATE 
WITH   ADJUSTABLE    COLLET  TAP  WR  ENCH 
^RT    MFQ.CO. 


|smart| 


Have  You   Heard  About   tl\e   Newest  and 
Best  THin^  in   Scre'w  Plates? 

Furnished  in  all  the  Standard  Threads,  including  Metric  and  A.  L.  A.  M.  Standard. 

Catalog  No.  2  fully  describes  the  line.      If  you   haven't  our  Tap   Catalog   No.   i 
on  tile,  send  for  both  catalogs. 


A.  J.  SMART  MANUFACTURING  COMPANY.  Greenfield,  Mass..  U.  S.  A. 

Neiv  YorK  Office:   SO  IVarren  Street. 

Pacific  Coast  Agents :  \Vm.  P.  Horn  Co.,  VSS  Front  St.,  San  Francisco,  Cal. 


SLOCOMB 
MICROMETERS 


Made  especially  to  meet  the  requirements  of  machine  shop  work  and  to 
stand  the  hard  usage  of  the  shop,  these  Micrometer  Calipers  beat  the 
world  for  durability  and  maintained  accuracy.  They  are  peculiarly  de- 
signed with  an  unusually  long  bearing  between  the  nut  and  the  screw,  and 
a  special  form  of  adjustment  which  permits  this  bearing  to  be  maintained. 
Plain  tools  for  every-day,  continuous  service.  1 9  sizes,  80  styles.  Send 
for  Catalogue  No.  I  I . 

J.  T.  ^SLOCOMB  COMPANY.    -     PROVIDENCE,  R.  I. 


AcENTs— Cbas.  Chtirohill  A  C...,  London.  Birniin^'hani,  Manclu'slcr.  New.ustl.-. 


Lu(iw.  Lnewe  A  Co..  Berlin.     Thos.  McPherson  A  Sodp.  Melboun 


__.'^^p^l>tyt>^,^^^%•>^■^  > 


^_^.^^'>>%'%|^|%|*<^<%<^<S'S^^^^^'^^ 


^t>!^»M 
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TAP  SUPERIORITY 

is  not  an  accident — it  takes  years  of  study  and 
careful  experiment,  the  best  methods  and  the 
best  material  to  achieve  such  success. 

Bay  State  Taps  are  Superior 

because  all  these  attributes  are  behind  them.  The 
temper  is  perfect,  lead  correct ;  they  are  uniform 
in  size  and  pitch,  unquestionably  durable  and 
will  tap  more  holes  and  do  the  work  more  accu- 
rately than  any  other  taps. 

Ciitatog-ue   sho-iVS   a   futt  tine    of   sizes, 
also  a  variety  of  Die's  ami  Screzu  Ptates. 

Bay  State  Tap   and    Die  Company 

MANSFIELD,  MASS. 
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ARMSTRONG 


TOOL 
HOLDERS 


THE  WORLD'S  STANDARD  LATHE  AND  PLANER  TOOLS 

FIRST 
COST 


is  much  lower 
than  fori^ed 
tools. 

HERE'S 

ONE 

EXAMPLE 


f"  X  li"  Tool  Holder. 


One  No.  3  S  Straight  Shank  Tool 
Holder,  equipped  with  two  cut- 
ters.    List  Price §2.30 

Less  35^ 57 


Net  cost 


$1.73 


I"  X  IJ"  Forged  Tool. 


3  lbs.  Steel  at  .60 $1.30 

Forging,  8  dressings 1  00 

Grinding  to  shape,  8  times 60 


Net  cost S3.80 


Showing  First  Cost  of  Forged  Tools  Is  60"o  Higher  than  Armstrong  Tool  Holders. 

THE  ARMSTRONG  SHORT  RATCHET  DRILL 


*  R  M  5XB  0  N  G.  S  H  0  R  T-R  AT.C  H  E  T.__ -. 


SHORTEST  and 
STRONGEST 
RATCHET  made 


Short  Head— LoD^  Feed— Reversible 

Made  for  Morse  and  Square  Taper  Shank  Drills. 


Patent 
Applied  for 


No.  3  Morse  Taper.     Length  Head,  3J  inches.     Feed,  2J  inches. 
Square  "  "  "      3|      "  •■      U 

M^rite  for  Special  Circular. 


The  Arm- 
strong 
Improved 
Tool  Post 

FOUR  SIZES 


OUR  Improved 
Tool  Post  com- 
bines in  itself  the 
strength  and  hold- 
ing power  of  the 
Strap  and  Stud 
Tool  Clamp  with 
the  convenience  of 
the  "open  side" 
and  ordinary  Set 
Screw  Tool  Post.     Write  for  special  circular. 


3-Bar  Boring'  Tool 


FOUR  SIZES 


Made  Entirely 
of  Bar  Steel 


(^-[ 


Increases  productiuii  ;iud  rci lures  cost  of  tool  main- 
tenance. Cutters  cannot  jar  loose.  High  Speeds 
and  Big  Feeds  only  set  them  tighter.  Write  for 
special  circular. 


Do  yoti  ^vant  otir  Ne^v  Catalog?        It's  a  Tool  Holder  Encyclopedia. 


Armstronit  Bros.  Tool  Co., 


"The Tool       113  N.  Francisco  Avenue, 

Holder  People"    CHICAGO,     U.     S.     A. 


Imitations  are  Unsatisfactory    :::     Infringements  are  Unlawful. 
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Starrett  Steel 
Measuring  Tapes 

Insure  the  closest  measurements 
no  matter  what  the  length,  can 
be  reHed  on  for  accuracy,  are 
easily  read,  and  with  ordinary 
C£u*e  will  last  a  life-time. 


Unswerving,  unshrinking,  unbreakable — a 
steel  tape  is  the  only  satisfactory  measure 
for  long  lengths.  The  expansion  and  con- 
traction of  a  Starrett  Tape  one  hundred 
feet  long  is  less  than  a  quarter  of  an  inch, 
with  a  temperature  variation  of  thirty 
degrees. 


There  is  hardly  a  chance  for  error  in  reading  a  Starrett  Tape,  because  of 
the  special  marking.  The  figures  placed  at  each  foot  are  considerably 
smaller  than  the  intervening  figures  denoting  inches  or  fractions  of  a  foot, 
which  is  an  immense  improvement  over  the  usual  uniformity  of  marking. 

The  Push  Button  Handle  Opener  is  also  a  Starrett  feature — saves  time, 

temper  and  trouble ;  no  bother  to  open  the 
handle,  a  light  pressure  on  the  button  on  the 
opposite  side  does  the  trick — just  as  easy  with 
your  gloves  on  as  off. 

Starrett  Steel  Tapes  range  in  lengths  from  3 
feet  to  100  feet,  have  a  wide  variety  of  grad- 
uations, are  put  up  in  steel  cases  or  in  leather 
cases,  and  with  or  without  push  button  handle 
opener,  as  desired. 

Ask  for  Steel  Tape  Book  showing  styles,  sizes 

and  prices. 
Catalogue  1 8- D  for  general  line  of  small  tools. 

The  L.  S.  Starrett  Co. 


NEW  YORK 


Athol,  Mass. 

CHICAQO 


LONDON 
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Plane  Your  Gears  by  Means  of  an  Accurately 
Ground  Generating  Cutter 

And,  other  things  being  equal,  you  will  have  the  best  gears  that  it 
is  possible  to  obtain. 

Not  only  does  the  Gear  Shaper  produce  the  right  shape  of  tooth 
because  the  cutter  is  of  the  generating  type,  but  any  mechanical 
inaccuracies  of  the  cutter  such  as  distortion  in  hardening,  etc.,  are 
removed  by  grinding.      Literature  ? 

THE  FELLOWS  GEAR  SHAPER  COMPANY 

25  Pearl  Street,  Springfield,  Vermont,  U.  S.  A. 

Foreign  Agents— Henry  Kelley  &  Co,  Manchester,  Ene.  Ph.  Bonvillain  and  B.  Ronoeray,  Paris,  France. 
M.  Koyemann,  Dusseldorf,  Germany.  Adler  &  Eisenschitz,  Milan,  Italy.  White,  Child  &  Beney,  Vienna,  Austria. 
The  C.  &  J.  W.  Gardner  Co.,  St.  Petersburg,  Russia. 


THE  BEST-WHY? 


Because  it  is  the  most  rapid 
and  accurate  gear  cutting 
machine  on  the  market. 


No.  3  Automatic  Gear  Cutter. 


Proof?  Send  us  samples  of 
your  work  and  we  will  give 
you  production  guarantees. 

Capacity  :  Spur  Gears  from 
Yi"  to  lo"  diameter,  lo"  face. 

Fully  automatic. 


SLOAN  &  CHACE  MFG.  CO.,  Ltd. 

Newark,  N.  J.,  U.S.A. 
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COLBURN 

BoRII^G  NIlI^l^>S 


Do  you  want  to  run  your  boring  mill  department  up  to  c  ucert 
pitch  day  in  and  day  out  instead  of  getting  a  50  or  755^  output? 
Then  bear  in  mind'that  COLBURN  MiLLS  are  built  to  do  the 
hardest,  fastest,  stiffest  jobs  in  the  shop  with  accuracy  and 
without  jar  or  effort.  They  are  the  simplest  and  most  easily 
operated  nulls  on  the  market,  correct  in  design  and  massive  in 
construction.  Write  for  bulletin  of  any  size  you  are  interested 
in.     Sizes,  30'',  34",  42",  48",  53",  60"  and  72' . 

Colburn  Machine  Tool  Co. 

FranKIin,  Pa.,    U.  S.  A. 

Foreifrn  Agents  :  Ludw.  Loewe  &  Co.,  Berlin  and  London. 


Von  Wyck  15=inch  Engine  Lathe 

With  Instantaneous  Change  Gear  Device. 


An  especially  well  designed  tool  for 
its  purpose.  The  quick  change  gear 
device  for  feeds  and  screw  cutting 
permits  40  changes  without  duplica- 
tion. Massive  headstock  prevents 
chatter  even  under  the  heaviest  cut; 
every  convenience  for  rapid  handling. 

Send  for  full  description. 

Von  Wyck  MacKine  Tool  Co. 

Cincinnati,  OKio,  \3>,  S.  A. 


"STAR"  Foot  Power  Lathes 

are  just  what  the  name  implies — Star  lathes. 
They  are  built  with  the  same  careful  atten- 
tion to  details  and  from  the  same  high  grade 
materials  as  the  most  expensive  engine  lathe 
on  the  market.  Their  work  is  as  accurate 
as  the  production  of  precision  machines,  they 
have  every  feature  for  convenient  operation 
and  will  "  make  good  "  in  any  tool  room  or 
light  machine  shop  service. 

9  and  11  inch  Swing — Sent  on  Approval. 

We  guarantee  satisfaction  or  no  sale. 
Write  for  catalogue  "B."  . 

THE  SENECA  FALLS  MFG.  CO., 

330  Water  Street,  Seneca  Falls.  N.  Y.,  U.S.A. 


Sebastian  Lathes 


For  modern  manufacturing  our  line  ol  15- 
inch  Engine  Lathes  fills  every  requirement 

The  design  is  new,  all  the  latest  time  and  labor 
saving  improvements  are  incorporatefl  and  all 
parts  are  heavy  aad  substantial.  Our  aim  in 
putting  this  Lathe  on  the  market  is  to  furni.'-h  a 
thoroughly  practical,  high  grade  tool,  suitable 
for  present  day  work,  at  a  moderate  price.  Kvcn 
a  hasty  examination  of  its  merits  will  convince 
you  we  have  struck  the  bull's-eye. 

Circular  mailed  on  request. 

Sebastian  LatHe  Company 

129-131  Culvert  St.,    Cincinnati,  O. 
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GREEN  RIVER 

OPENING-DIE  BOLT-CUTTER, 

NUT-TAPPER,      PIPE-THREADER 

AND  CUTTING-OFF  MACHINE. 


No.  55 

You  can  change  from  one  size  die  to  another 
in  less  than  one  minute  A  fine  bolt-cutter 
for  Railroad,  Mine.  Mill  and  Repair  Shops. 
Catalog  3J-E  and  prices  on  application. 

SOLE  MAKERS 

Wiley  &  Russell  Mfg.  Company, 


GREENFIELD,  MASS. 

British  Agents 


Selig  Sonnenthal  tk  Co 
Street,  London,  K,  C 


U.  S.  A. 

85  Queen  Victoria 


A  Grinder  for  the  Pattern  Shop 


The  "Rowbottom" 
Sanding  Machine  and  Tool  Grinder 

is  a  time  saver  and  a  labor  lightener ;  especially 
valuable  for  Pattern  Shop  and  similar  lines  of 
work.  The  disc  is  designed  for  flat  and  angular 
grinding,  and  the  Sending  Roll  takes  care  of  in- 
ternal work,  and  irregxilar  and  curved  pieces  in 
the  most  efEcient  manner. 

Circulars  and  full  particvlars  on  request. 

The  Rowbottom  Machine  Co. 

"WATERBURY,    CONN. 


OUR   LINE 


32-in. 

26-in. 

24-in. 

20-in. 

14-in. 

14-in.  B 

13-in.  B 

Standard 

Drills 

No.  1 
No.  2 
Friction 
Drills 


32-in.  Drill 


Mechanics   Machine  Co., 

Wyman  and  Mill  Sts., 
ROCKFORD,  ILLINOIS,  U.  S.  A. 


Fit  the  tool  to  the  service  required,  and  you  will  get 
the  greatest  economy  of  cost  and  the  largest  output. 

DWIGHT 

SLATE 

DRILLS 

meet  the  demands  of 
present  day  require- 
ments, [or  the  follow- 
ing reasons : 
1st.  Construction  will 
bear  the  most  rigid 
inspection  both  as  to 
quality  of  material 
and  workmanship. 

2nd.  Twenty-five 
years  actual  use  in 
the  largest  shops  in 
the  country  is  a  guar- 
antee of  their  effici- 
ency and  durability. 

3rd.  Moderate  in 
price. 

manufacture 


We   also 

Automatic  Gear  Cutters  with  capacity  for  cutting 
spur,  bevel  and  crown  gears  ranging  from  yi"  to  8" 
diameter,  4 '-4"  face,  12  pitch  and  finer. 

It  is  worth  while  to  know  ivhat  we  can  do  for  you. 

THE  DWIGHT  SLATE  MACHINE  CO. 

HARTFORD,  CONN.,  U.  S.  A. 
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Printed  upside  down  by  direction  of  the  advertisers. 


R^easons    wHy    you    will    find    satisfaction 
in  tKe  use  of  the  Hoefer    Line    of  Drills. 


Reason  No.  1. — In  the  design  of  these 
drills  particular  attention  has  been  given 
to  the  distribution  of  metal  so  that  there 
should  be  no  overweighted  parts  or  no 
weak  castings.  For  this  reason  Hoefer 
Drills  have  long  stood  the  severe  tests 
of  day  in  and  day  out,  year  in  and 
year  out,  high  speed  service. 

See  next  issue  for  Reason  No.  2. 
Send  for  our  Catalog. 


c;^ 


^ferM'f'g.  @       Freeport,  111. ,  U.  S.  A. 

Ar,KNTS-C.  W.  Burton,  (iriflitlis  *  Co,  London,  England;  for  Sweden,  Axel 
Christicrnsson,  Stockholm,  tlotcnboFK  and  ll.llnio;  for  Switzerland,  J.  Lambcrcior  * 
Cie.,  Geneva;  for  Austria  Hungary,  Ulau  &  Company,  Vienna;  for  Australia,  Hcvans 
&  Edwards  Propt.,  Ltd.,  Melbourne. 
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More  than  150  Different  firinding  Operations 

Can  be  performed  on  the  new 

Lektro  Portable  Iniversal  Grinder 

Adapted  for  cylindrical  work,  cutter  and  tool  grinding,  surface  grinding, 
internal  grinding — grinding  of  every  description. 

The  machine  is  simple,  has  few  parts,  and  used  in  con- 
nection with  machine  tools  is  full  universal.  It  will 
grind  anything  that  can  be  turned  over  a  lathe  carriage, 
can  be  set  at  any  angle  for  cup  wheel  work  and  is  an 
accurate,  time  and  labor  saving  tool. 

We  can  offer  very  attractive  figures  on  a 
few  of  these  machines — are  you  in  line? 

LEKTRO    MANUFACTURING    CO. 


4  4  Walnut  Street, 


CINCINNATI,  OHIO 


^^^  T^^^^"^  ^^ 


Because — with  individual  variable  speed  motors, 
the  ma.ximum  permissable  speed  is  quickly  at- 
tained and  readily  maintained  for  any  and  all 
operations  and  under  arty  condition  of  operation. 

Conveoience  of  Control 

enables  workmen  to  work  faster  and  turn  out  a 
better  grade  of  work. 

Thus  you  can  get  the  maximum  output  and  in- 
crease the  productiveness  of  a  plant  at  the  same 
time  decreasing  the  cost  of  operation. 

Send  for  Booklet  entitled 

"Increase  Your  Factory  Productiveness'" 

and  Bulletin  A'o.  JOJ. 


Eastern 

Central 

New  Yors 

Chicago 

Philadelphia 

Indianapolis 

Boston 

Cincinnati. 

Pittsburg 

Minneapolis 

Atlanta 

Saint  Paul 

WRITE      OUR 
NEAREST  HOUSE 


Western 

Saint  Louis 

Kansas  City 

Denver 

Dallas 

Salt  Lake  City 

Omaha 


Pacific 

San  Francisco 

Los  Angeles 
Seattle 


rM^. 


.^ 


MAY  WE  SEND  YOU  A  COPY? 

Bulletin  No.  2055  (just  issued)  is  different — 
full  of  interesting  facts  and  worth  reading. 
It  describes  in  detail  the  Best  Engine  Driven  Gen= 
erator  ever  offered — the  nev^  Northern  Type  L. 

NORTHERN  ELECTRICAL  MFG.  CO. 

STANDARD  AND  SPECIAL  ELECTRICAL  MACHINERY 
Madison,  Wisconsin 


Adv.  Index  (lasres  3()-4S. 
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Westinghouae  Motor-Driving  Wagner  Cold  Saw. 


The  Load 
Upon  a  Machine 


is  rarely  at  a  maximum,  it  usually  varies  from  40  to 
80  per  cent  according  to  the  class  of  work.  With 
mechanical  drive  the  shafting  and  belting  must  be  of 
a  capacity  to  take  care  of  the  maximum  load,  often  as 
much,  or  more,  than  the  load  on  the  machine.  With 
direct-connected  motors  there  are  no  losses  ^vhen  the 
machine  is  idle,  and  when  in  operation  power  only  is 
required  in  proportion  to  the  actual  work  being  done 
by  the  machine. 

Ask  for  Booklet  24,  "  Your  Power  Problem." 

Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  all  large  Cities. 


Pittsburgh.  Pa. 


"The  Standard"  Motors 


We  are  making  20  Standard  Motor  Frames  for  all 
kinds  of  work — open,  gauze  enclosed  or  solid  enclosed, 
vertical  shaft,  back  geared,  variable  speed,  with  sliding 
base,  or  with  broad,  flat,  planed  feet — in  short,  any 
kind  of  Motor  you  want  of  15  H.P.  to  1-30  H.P. 

We  have  made  over  30,000  of  these  standard  Motors, 
and  we  know  the  small  Motor  business  as  few  ever  can. 
"The  Standard"  Motors  are  made  right.  Our  engineer- 
ing advice  is  yours  for  the  asking ;  state  your  case. 

The  Robbins  &  Myers  Co., 

Main  Onice  and  Works:  SPRINGFIELD,  OHIO. 


N«w  York  :  145  Chambers  St. 
PhlUdalptils  :  1109  Arch  St. 
Dallsf,  Tez.:  W    M.Brooke,  Mansger 
Claveleadi  337  Frankfort  Ave.,  N.W. 


Chicaifui  4B  W.  Jacksui)  Blvd. 
St.  Louli:  nth  and  l.ocutt  Sts. 
I.os  Angelea  :  'J78  Su.  Main  St. 

and  III  1  .  Third  St. 
Ban  l-'rancl«co:  319  Howard  St. 


INDUCTION    MOTORS 
ALSO 


THREE-PHASE,    CONSTANT  SPEED  MOTOR. 

Perhaps  you  are  not  so 
familiar  with  C-W  in- 
duction motors  as  with 
C-W  direct  current  mo- 
tors. 

They  are  in  the  sarhe 
class  and  deserve  your 
acquaintance. 

May  we  send  you  Bulle- 
tin 105  R? 

G^         COMPANY         ^4r 

Direct  and  Alternating  Current  Machinery 
AMPERE,    N.    J. 
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MA  CHINEE  Y. 


Adv.  Index  pages  36-48. 


"Dallett" 

Motor-Driven 

Portable    Drills 


For  Drilling  in  Every  Position  ; 

a  Portable,  Standard  and  Radial 

Drill  in  one. 

Three  Sizes: 

No.  1— Weight  225  lbs 
No.  4— Weight  790  lbs. 
No.  &-Weight  ISOOtbs       ' 

Write  for  Buttttins. 

Thkos.  H.  Dallett  Co. 

23d  and  York  St8.,       PHILADELPHIA,  PA, 


This   Book 
ought  to 
be  in  the 
Drafting 
Room 


of  every  ma- 
chine shop  in 
the  country.  It 
U  in  many  of 
the  most  pro- 
gressive ones. 
You  cannot 
afford  to  let  the 
expenditure  of 
.$2.00  stand  in  the  way  of  supplying 
your  designers  with  the  up-to-date 
reference  matter  it  contains,  which  is 
not  otherwise  available  in  book  form. 
Descriptive  folder  on  request. 

C.  n.  SAHES,  JERSEY  CITY,  N.  J. 
542  Bramball  Avenue. 


nighty  handy 
for  jig  work 

Our  Manufacturers' 
Drill  has  adjustable 
top  columns,  three 
changes  of  speed  for 
each  spindle  entirel  v 
independent  of  eacia 
other,  lots  of  power, 
positive  drive,  quick 
changes  of  speed 
and  plenty  more 
good  features  which 
we  can't  tell  about 
here. -Get  the  catalog. 
I  to  6  SPINDLES 


THE   TAYLOR    &    FENN    CO. 

Hartford,  Conn.,  U.  S.  A. 


COMPLETE  INDEX  TO 

Machinery's  Data  Sheets 

SENT  ON  REQUEST. 


RENOLD  SILENT  CHAIN 

is  not  aftected   by  heat  or   dampness  ; 
its  efficiency  is  always   the  same — th6 

highest  In  power-transmission. 

Write  for  Booklet  "Y"  and 
Bulletins  50-52-5J  §8. 

LinkBelt  Company 


Philadelphia 


Chicago 


Indiai^apolis 


New  YORK  Pittsburgh  Boston  Buffalo 

!99  Broadway.        1501  Park  Bldg.       84  Slate  .St.       601  Ellicatt  Sq. 
Se.\ttle,  440  New  York  Block. 


St.  LOUIS 
Missouri  Trust  Bldg. 


No.  3  Machine 
Drills  to  \\ 
Reams  to  I 


VanDorn  "Hard  Service"  Electric 
Drills  and  Reamers 


Especig^y  designed  for  heavy- 
drilling  and  reaming ;  rapid  and 
simple  in  operation;  convenient, 
durable,  and  operating  e.xpense 
far  less  than  for  air  tools. 


Write  us  for  bulletins— or  let  us 
ship  a    VnnDont  Drill  on  trial. 

The  Van  Dorn  Electric  &  Mfg.  Co. 

CLEVELAND,    OHIO 


No.  5  Keyseat 
Milling  Machine 

Heavily  built,  powerful  and 
adapted  to  a  wide  variety  of  mill- 
ing other  than  keyseating.  The 
construction  of  this  tool  repre- 
sents the  stiffest  form  for  resist- 
ing strains  incident  to  high  speeds 
and  fast  feeds.  Routing  attach- 
ment has  independent  vertical 
and  horizontal  adjustment  and 
when  not  in  use  can  be  raised  so 
as  not  to  interfere  with  the  oper- 
ation of  the  horizontal  spindle. 

A  rapid  producer  ofjirsi-class  work. 
Write  for  circular. 

JOHN  T.  BURR  &  SONS 

34  South  Sixth  St.,  Brooklyn,  N.  Y. 

Portable    Keyseaters.     Broaching 
Machines,  Cold  Saws,   Etc. 


Adv.  Imlox  pages  .'U)-48. 
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are  well  pioporlioned  to  take  deep  culs  rapidly.  With  their  certain 
de.^'irable  features  handle  all  work  with  extreme  accuracy.  Either 
five  or  three  step  cone  and  double  back  gear,  also  another  geared 
feed  for  general  manufacturing  are  furnished. 

YOU  better  Investij^ate  now  I 

The  Cincinnati   Lathe  &  Tool   Co. 

Cincinnati,  Ohio,  U.  S.  A. 


DON'T   DELAY 

using  these  "T"  Heads  too 
long  or  your  planer  slots 
will  III'  ruined.  Lang's 
■'T"  Heads  save  your  "T" 
slots  from  breaking  out 
lint  they  won't  mend 
them.      ( )rdcr  now. 

G.    R.    I^n^    Co..  W""^.^!^ 

Meadville,  Pa.  o^op  Forged  steel 


Manufacturers— Why  not  file  those  parts  you  are  now 
milling  ?     It  can  be  done  much  cheaper. 


All  you  need  is  a  few  special  fixtures — more  simple 
ancf  less  expensive  than  you  now  use  on  your  miller. 


The  Simplex  C 
Filer  and  Metal 


ombination  Bench 
Hack-Saw  Machine 


will  lessen  cost  on  a  wide  rana^e  of  work  includinsr: 


Brass  Goods 

Typewriter  Parts 

Sewing  Machines 

Fire  Arms 

Adding  Machines 

Hardware  Specialties 

Electrical  Novelties 

Silverware 

Gas  Fixtures 

Surveyors'   Instruments 

Name  Plates 

and   can    be    used    to    ad\-antage    in    the  railway  shop 

and  jewelers'  factory. 


Locks 

Metal  Novelties 

House  hardware 

Special  Machinery 

Die  Making 

Wrenches 

Rules 

Gas  Meters 

Telephone  Supplies 

Dental  Instruments 

Machinists'  Tools 


Ask  for 


latest  Catalogue. 


The     Simplex     Manufacturing     Company 

90    WEST    STREET.    NEW    YORK    CITY 


Patents 

allowed 


New  Wire  Feed,  Continuous  in  its  Action 

is  one  of  the  features  of  our  impro\'ed 

Plain  Head  Screw  Machine 

A  tool  that  will  prove  an  economy  in  any  machine 
shop.  Accurate  alignment  of  the  center  of  the 
spindle  with  the  centre  of  the  turret  holes,  and  the 
permanent  maintainance  of  same,  is  secured  through 
the  special  manner  in  which  the  turret  support  is 
gibbed.  The  he.xagonal  shape  of  turret  permits 
heavy  tools  to  be  fastened  to  the  face  when  desired, 
there  is  positive  stop  for  each  tool,  and  other  ad- 
vantages fully  described  in  the  circular. 

SMURR   &    KAMEN    MACHINE    CO. 

97  S.  Clinton  Street,  .        .        .  Chicago,   III. 
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NEW  AND 

SECOND 

HAND 


MACHINERY 


TOOLS 

AND 

SUPPLIES 


Second = Hand  Machine  Tools 

in  stock  at  Chicago,  New  Yoric,  Boston. 


LATHES. 


8"  Rivett  Precision, 
Screw   Cutting. 

13"  x5'   Pratt  &  W., 
rise  and  fall  and 
taper. 

14"  X  5'    Putnam, 
compound. 

14"  X  6'  Putnam, 
compound  and 
taper. 

14"  X  6'   Prentice, 
compound  and 
taper. 

16"  X  6'   Hendey.  com- 
pound, taper  and 
pan. 

16"x(i'   compound 
and   taper  tool- 
makers.  Brown  & 
Sliarpe. 

16"  X  6'    Fitcliburg, 
compound   and 
taper. 

16"  X  6'     Bradford, 
compound  and 
taper. 

16"  X  6'   Putnam  Mo- 
tor Drive  110- V. 

16"  x6'    Putnam   Mo- 
tor Drive  220-V. 

RAILROAD 

Bcmont   Single  Axle 

Latbes. 
Bement  Double  Axle 

Latlies. 
No.  2  Nilps  Double 

Axle  Lathes. 
No.  3  Putnam  extra 

heavy    double   Axle 

Lathes. 
36"  Bement  Car 

Wheel  Borur. 


18"  X  8"  C.  R.  LeBlond. 

18"  X  8'  Putnam  Mo- 
tor Drive  110-V. 

IS"  X  8'    Plain  rest 
Wright  &  Powell. 

IS"  X  10'    Plain    rest 
Wright  &  Powell. 

20"  X  12'   Rise  and 
fall    Putnam. 

24"  X  12'    Comp.   Put- 
nam  Motor    110-V. 

24"xl2'    Compound 
American. 

30"xl2'    Comp.    and 
taper  Tri.  Gd. 
Johnson. 

30"  X  16'    Comp.    and 
Taper  Tri.  Gd. 
Hamilton. 

.")0"x30'   Pond  Comp. 
Tri.   Gd. 

24"  X  8'    Pattern 

makers  Fay  &  Scott. 

36"   Pulley   lathe   Put- 
nam. 

48"  X  10'    I<"ace  Plate 
Lathe. 

MACHINERY 

I    36"  Baker  Bros.   Car 

Wheel  Borer. 
300  tons  48"  Nlles 

Hydrostatic    Wheel 

Press. 
46"   Bement  Double 

Car   Wheel    Lathe. 
90"   Putnam  Double 

Driving  Wheel 

Lathe. 


PLANERS  AND 
12"xl7"xl7"   Whit- 
comb  Crank   I'laner. 
16"xl6"x4'   Pratt  & 

Whitney. 
22"x22"x5 '   Putnam 
22"x22"x6'   Putnam. 
24"x24"x6'    Putnam 

110-V  Motor. 
24"x24"x8'   Old  Style. 
26"x26"x6'   Pond. 
26"x26"xl6'   2  hds., 

Ferris  &  Miles. 
30"x30"x6'   Old  Style. 
30"x30"xl2'   2  hds., 

Bement. 
30"x30"x24'    2    hds.. 

Sellers. 
36"x:-i6"xl4'    1    hd.. 

Sellers. 
36"x36"x20'   1  hd.. 

Sellers. 
48"x48"x9'    1   hd.. 

Hewes  &  Phillips. 
60"x60"xl0'   4  hds., 

Bement. 

MILLING 

Kempsmith  Hand  Mil- 
ler. 

Brainard  Index  Miller. 

No.   i>  Plain  Carter  & 
Hakes. 

No.  2  Plain  Garvin. 

No.  :'.  Plain  Garvin. 

No.  4  Plain  B.  &  S. 
Old  style. 

No.  4y2  Plain  Becker 
Brainard. 

No.  3  Universal. 
Brown  &  Sharpe. 


SHAPERS. 

72"x72"x24'    3  hds. 

Bement. 
72"x72"x24'   4  hds. 

Sellers. 
84"x48"x20'   2  hds., 

Hewes  &  Phillips. 
9"x23"  Traverse  Head 

Crank  Shaper, 

Sellers. 
9"x36"  Traverse  Head 

Crank   Shaper, 

Sellers. 
12"x4,"i"  Traverse  Hd. 

Crank  Shaper, 

Miles. 
lS"x9'    Bed   Double 

Head  and  Shaper, 

Cincinnati. 
15"  Pillar  Shaper, 

Hendey. 
16"  B.  G.  Crank  Niles 
20"     " 

I    20"   Pillar  Shaper, 
Hendey. 

MACHINES. 

No.  3  Universal  New 

Model.   Becker 

Brainard. 
No.  5  Vertical, 

Becker  Brainard. 
No.   5  B..  Becker 

Brainard,  with 

rotary. 
No.  2  Single  Spindle 

Profiler,    Garvin. 
No.   13   New  Model 

Profiler,  P.   &.  W. 


BORING  MILLS. 


37"  2  hds.  Vertical, 

BuUard. 
37"   2  hds.  Vertical. 

Niles. 
72"  2  hds.  Vertical, 

Niles. 
21'   3  hds.  Vertical 

Motor  Drive.  Pond. 
36"  Vertical  Turret 

Borer,  Brown  & 

Sharpe. 

TURRET  MACHINERY. 


2"  Spindle  Horizontal, 
Kelly. 

2%"  Spindle  6'  Table 
No.    2.  Bement. 

3%"  Spindle  9'   Table 
No.  4,  Bement. 

96"   Swing  Special 
Cylinder  Borer. 


H"  00  Garvin  Wire 

Feed. 
i/i"  No.  1  P.  &  W. 

Wire   Feed. 
%"  No.  2  P.  &  W. 

Wire  Feed. 
1"  .\'o.  2  Warner  &  S. 

Wire  Feed. 
11/4"  No.  3  B.  &  O. 

Wire  Feed,  geared 

head. 


IH'"  N'o.  3  P.  &  W. 

Wire  Feed,  geared 

head. 
2"   No.  3   P.   &   W. 

Wire  Feed. 
2"  X  24"  Warner  &  S. 

hollow  hex.  Turret. 
24"    .\merican    Con- 

radson  Turret. 
24"  Gisholt  Turret. 


TURRET  MACHINERY. 


%"  No.  0  Hartford 
Automatic  Stud 
Machine. 

%"   Cleveland   Auto- 
matic   Stud    Ma- 
chine. 

H"  00  P.  &  W.  Auto- 
matic Screw  Ma- 
chine. 

5/16"  No.  0  P.  &  W. 
2   Spindle  .Auto- 
matic Screw  Ma- 
chine. 

%"  No.  00  Hartford 
Automatic  Screw 
Machine. 

%"  No.  1  .\cme  Old 
Style  for  Spindle 
.Automatic. 

13/:;2  No.  1  B.  &  S. 
Old   Style  Auto- 
matic. 


21/32  No.  2  Old  Style 
B.  &  S.  Automatic. 

\j"   No.   1    P.   &  W. 
2    Spindle   Auto- 
matic. 

^"  No.  1  Spencer 
Single    Turret. 

!/{."  No.  1  Spencer 
Double  Turret. 

:Si"   No.    2   P.  &  W. 
Automatic. 

%"  No.  2  P.  &  W. 
2  Spindle  .Auto- 
matic. 

1"  No.  2  Hartford 
Automatic. 

1%"  Hartford  Auto- 
matic. 

1%"  P.  &  W.  Auto- 
matic. 

2"  X  24"  J.  &  L. 
Flat  Turret. 


MISCELLANEOUS. 


G"   Crank   Siotter, 

Bement. 
3"  (  apacity  No.  11 

Higley  Cold  Saw. 
16'    Steam   Driven 

Bending  Rolls. 
.\o.  3  Besly  Disc 

Grinder. 
No.  2    %"  Splitting 

Shears,  Long  &  A. 


Single   Spindle   Sen- 
sitive  Drills. 

Multiple    Spindle 
Sensitive  Drills. 

Ipright  Drills. 

Radial  Drills. 

Adjustable  Multiple 
Spindle  Drills. 


Niles=Benient»Pond  Company, 

I  I  I   Broadway,  New  York. 


R  U  ON  OUR  MAILING  LIST;   IF  NOT, 
QET  ON— NUP  SAID. 


04"  X  18'  Putnam. 

S4"  X  40'  Putnam. 

36"  X  12'  Putnam,   Rod 

Feed. 
32"-58"  X  16'    Gap. 

30"  X  14'  I'ifleld. 

29"  X  16'  G.    A.    Ohl. 

26"  X  10'  New   Haven. 

25"  X  12'  Pifleld. 

24"  X  20'  Fitchliurg. 


LATHES. 

24"  X  »'   Pond,     Rod 

Feed. 
20"  X  13'   Betts. 
20"  X  10'   Pond. 
20"  X  8'    Belts. 
2<i"  X  8'   I'ond,  Rod 

Feed. 
20"  X  7 '10"  Pond, 
la"  X  6'   Pond. 
18"  s.S'   New    Haven. 


SHAPERS. 

25"  X  8 


18"    Hendey. 

10"  Steptoe. 

13"  X  22"    English   Trav- 
eling   Head. 

0"  X  2G"    Sellers   Travel- 
ing   Head. 

HAMMERS 


Pedrlck    & 
Ayer,    Open    Side. 
20"  X  30"    Pedrlck    & 
Ayer,   Open  Side. 


I.OOO    lb.    Chambersburg 
fe'ti-am    Drop. 

S50    lb.    Bell    Steam. 

800    lb.    Pratt    &    Whit- 
ney  Board   Drop. 

400  lb.    Merrill,   Board 
Drop. 

400  lb.   Bliss,   I'eck  Lift. 


2')o    lb.    Morgan. 
.".0  lb.  Little  Giant  Trip. 
50  lb.   Justice. 
Williams  &  White  No.  4 

Riveter. 
No.   2  Hawkeye  Trip. 
No.    0    "Dupond," 

Power. 


10"  New  Haven. 
10"  Lowell. 


SLOTTEBS. 

I    0"  Hawes   &   Phillips. 


PLANERS. 


S4"  X  84"  X  24'  Putnam. 
37"  X  33"  X  10'  Bement. 
36"  X  36"  X  18'     Nlles, 

4  heads. 
33"  X  3U"  X  8'    New 

Haven. 

MISCELLANEOUS. 


30"  X  30"  X  12  '    Benionl, 

2    heads. 
26"  X  26'   X  8'     Niles. 
20"  X  20"  X  5'    Bement. 
18"  X  16"  X  4'    Hi-nde.v. 


Xn.    3    LeBlond    Dni. 
Miller,     with     Vertical 
Attachment. 

No.  5  1-2  Bardons  &  Ol- 
iver  Fox    Monitor. 

No.    3    Bardons   &   Oliver 
Fox    Monitor. 

Xo.    5  Cincinnati  Double 
End    Punch    and 
.Shear,  s"  Throat. 

10"  X  30"    Iroquois    full 
L'niversal     Grinder. 


4  1-2"  X  48"    Burr    Shaft 

Keyseater. 
No.    2   Kempsmith    I'laiii 

Miller,    practicall.v 

new. 
60"     Harrington     Boring 

Mill    for   Pulleys. 
No.     4     Hibbard     Punch 

Press. 
S22    Ferracute    Boring 

I'ress. 


FRANK  TOOMEY,  1 27-131  N.  Third  St.,  PHILADELPHIA,  PA 


A.    Q.    BUXLER, 
Pattern  Letters. 


For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 
sizes.     For   Machines, 
Bridges,  Tablets,  etc. 
Leather  PlUet. 
All  sizes  in  stock. 


itminonwtillh  Bldg.,284-286  Pearl  ttreet.New  York 


What  a  chance ! 

Just  when  you  can  get  them  much 
less  In  price  than  they  ought  to  be. 

LATHES 


12"  X  5',   Mann. 

i:i"  X  G',  Reeil. 

14"  X  6',  LeBlond. 

16"  X  6',  Putnam. 

17"  X  6',  Kabn. 

20"  X  S',  nather. 

23"  X  40"    b'wg.     (gap). 
18'    bed. 

24"  s  12',     Schumacher 
&  Boye. 

26"  s  14',  rorter. 

26"  s  IS'.  Putnam. 

28"  X  16'.  Fay    &   Scott. 
DR 

434'    Radial,    with   Tap- 
ping attachment. 

3'    Radial  with   Tapping 
attachment. 


33"  X  14'.  Triple    grd. 

New    Haven. 
42"  X  14'.  Triple    grd. 

Quick    change. 
46"  X  18',  Triple    grd. 

Lowell. 
52"  X  22',  Triple    grd. 

I'utnam. 
60"  X  24',  Triple    grd. 

Fifield. 
79"    D.iuble    head    Driv- 

ing-wheol     Lathe. 

"Niles." 
LS 
24"    npright,    Bacli-grd., 

Sliding    head. 
21"    Upright.    Back-grd.» 

Stationary    head. 


BOILER  TOOLS 


!Iy d .    Rivet ing   equip- 
ment,   96"    gap,    cap'y 
I'i"     Rivets.     Accum- 
ulator. 

I'limp.    Crane,    etc., 
Niles. 


Punch 
wt. 

Punch 
wt. 


M"  X    0' 


X 


1"  X    S' 

<"  X  10' 

ment. 


one-h'd 
one-h'd 
one-h'd 
one-h'd 


PLANERS 
Gray. 
Ohio. 


Gray. 

Niles. 


two-head    Be 


;;o"  X  12 ' 
Newark. 


&  Shears  50", 
33,000    lbs. 

&  Shears,  30" 
15,500   lbs. 


two-head  I'ut 


30"  X  10' 

nam. 
42"  X  34"  X  8'     one-heai 

Pease. 
42"  X  12',    two    heads, 

Whitcnmb. 


10"  stroke.  Crank 

Haven. 
16"  stroke.  Friction, 

Prentiss. 


42"  X  18'. 

Miles. 
54"  X  16', 
on    side 
SHAPERS 
New 


two  heads. 


one  head,  one 
Bement. 


24"    stroke,     Bk.-grd., 

Smith   &   Mills. 
26"  stroke,  Trlple-grd. 


3. 


GRINDERS 
capacity     j   Cutter   Grinder,    Pratt 
&    Whitney. 
Car-wneel    Grinder,    dou- 
ble   head,    Springfield. 


Brown    & 


Univ.     No. 
12"  X  40' 

.Sharpe. 
Univ.    Cutter    and    Tool 
(Jrinder.     Oesterlein. 

MISCELLANEOUS 


Small    and    medium    size 

Universal    Millers. 

Oesterlein. 
Plain    Miller.    24"    Tabic 

feed. 
3G"     Automatic     Gear 

Cutter.    G.    &    E. 
18"    Automatic    Gear 

Cutter,    B.    &    S. 
Siotter.     11"    stroke, 

Lowell. 
Upright     Boring     Mill. 

72",    Pond. 


Upright     Pulley     Borer, 
60".    Niles. 

Upright    Power    Ham- 
mer. 350  lb.,  Beaudry. 

2"     W  i  re     Feed    Screw 
Mch.,    P,    &    W. 

20"  X  7'  Comb.  Stud  & 
Ckg.  Lathe,  Friction 
head,    BuUard. 

16"  X  4'^'    Plain  Turret 
Latbe.    Back    gears, 
Warner   &    Swasey. 


J.  J.  MoCtlE.  30  Church  St.,  K.  Y. 


CALIPERS 

wHicH  save  time 

They  are  accurate  and  reliable. 


! 


Li,l,i,ii«L,l.i.ljilJiiiHilaJiillijiJ 


$1.25 
$1.85 


SPECIAL  FOR 
AUGUST! 

4"  No.   1  with   hardened 
jaws  134"  long,  by  mail 
6"  No.   1  with   hardened 
jaws  15^"  long,  by  mail 

Graduated  in  64ths  and  16ths. 
ORDER   TODAY 

£.  G.  Smith  Company 

Columbia,  Pa. 

Caliper  Catalog  Free. 
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SECOND-HAND 

BORING  MACHINES.  > 

1  — "F"    IlakiT   S|ii<liil. 
1— a"   B«r   l.ufiis     ^'J"   tiililo. 
1 — 37"    nrl.lgi'P"!'— 1    lii'Uil. 
1 — .12"    BullHCil   -tun-i't    Lettii. 

DRILL  PRESiiES. 
8— Haines    I'llitluu, 
4 — l-apluUk>   BeuBltlvo. 

3 ^-^ItllUlIf    81'USitlv*-. 

8—20"   Baruca. 

Blnlmli'll. 

Triitt    &    \Vhllcii>. 
Baker    hiKli    spefii. 
W.    K.    it    J.    lliiiiu-s, 
LodKO  &  Davis. 
rri'ctttcL'    Bros,    (iiew  ). 
Bnriioa — gear  feed. 
GEAR  CUTTERS. 
1 — ;tO"x8"    I'.raiiuird    spur. 
1 — 50"lll"    lie. 111. 1    A    Kl.erliardl 
1— 130"x20"    C.uld    .V:    ICbiMliardt 

GItlNOEK 
2 — Cincinnati    Cutter    &    Heainer. 
1— I'ratt  &   Whitney  Cutter  & 
^^'urface. 

HAMMERS. 

.'^■tlU■. 

Davis. 

laihes. 

rentice   Bros. 


'AUTOMOBILE' 


1—21 
1—24" 
1—24" 
<— 2.^" 
2—2(1" 
1— 3U" 
1— ;i4" 


ll>"\(;'     DavlH. 

fratt    iV    Wlillney. 
IakIko  &   Shipley. 
lAidt;e  &  Shipley  patent 


1— 9"x3i;" 
4— H)"x4' 


1—14": 

2— 15"xG'   lilalsdell. 


•J       III'M) 

1  -lU"itl 
i      1«"-\S 

head. 
I— 24"xl2'   Lodge  &  Shipley. 

patent   head. 
1— 24"xS'    Klathcr— eluiek  lltted. 
1— 24"xlO'    lodge  .V:    Barker. 
1— 2B"xU"    Heed -ehni'k  ntted. 
1— !!2"x20'    Jaeks.ni   &   Wiley. 
1— 42/5()"xltl'     .\uierlean.    triple 

geared. 
1 — 62"x-i>'    Cninnier. 

LATHES     POLISHING 
3— No.    :'.    Hhunond     .■.:;".\i ',i" 

spindle. 
4  -^■.^.  2  Norlluuiipton — 18x1  !4 

spindle. 

2  No.   70   Diamond— ISxlVi 
spindle. 

MILLING  MACHINES. 
1— No.   2  I'ratt  &  Whitney— hand. 
1 — No.    ',',   Garvin — hand. 
0 — No.  1  I'ratt  &  Whitney— plain. 
1 — No.    1    Braiimrd — plain. 
1 — No.    1    Brainard    miversal. 
e— No.   2   I'ratt  &   Whitney   Lln- 

cidn  pattern. 
1 — No.  40  Becker-Bralnard  double 

head 


machine:  R.Y. 

PLANERS. 

1— 20"x2ll"l'    Wliei'ler.    1    head. 
1 — ■J4"x2l".\ir    CIneliniatl. 
1 — 2(r'.\2ll".\.o'    I'owell,  2  heads. 
1 — 30"x:!  ."\:12'    Anierlenn,    2   hds, 
I— 42"x;(li"xl4'    CIneliniatl.  2  hds 

SHAPERS. 
1—1,""  I'ratt  &  Whitney  tool 

room. 
I— I'll"    ll.iiih'y. 
1—24"    Cuiilil    .'«    lOU'rhar.ll, 
2  -2.S"    llendey. 

StKEW  MACHINES 

4— No.    3    llnrttoi-,1    Antomall.-. 
(I- -No.  3'-'.   llurtfonl   Aulomatle. 
i'UHHEl  LAfHEs 

2  I'ratt  &  Whitney  wIlli 
feed. 

3  I'ratt  &  Whitney  wire 


1 — 42"x24"xS'   Ingcrsoll- slab. 


2-No. 

wire 
2    -No. 

feed. 

1— No.   4   Bardons  &  Oliver. 
:  —  .\o.  4  Windsor. 
L' — 2"x24"  .Tones  it   I.amson. 
1 — 2"xlfi"    I'ratt    .V    Whitney. 
1—21"  Olsholt   with   taper. 
2-22"    Loilt-e    ,t    Shipley. 
1—22"    Bollard    "ll." 

MISCE1.LANF0US. 
1 — 2-aplndle  Ames  I'ldlller. 
l  —  \i      Acme  single  head   B.>lt 

Cutter. 


707-7I.*>  Lakeiide  Ave..  N.W..  CleveUnd,  O.     HiV5  Maicstic  nidp..  Detrwit  Uranch.       nw  l  irst  Nafl  Bank  Dldg-.  Cinclunatl  Branch. 


PATENTS-TRADE   MARKS 

MACDONALD  &  MACDONALD,  ""°=5o''cXch"*s'v„\".'t!"''°    New  York 


Attorneys  and  Counselors  in  Patent  Causes 


Solicitors  of  Patents 


NOTHING  EATS  INTO  PROFITS 

as  quickly  as  machine  work  on  small  duplicato  pieces. 
Ttie  accuracy  required,  the  finish  demanded,  the  time, 
the  labor  expended — all  costly  items  that  have  a  way 
of  growing  more  costly  than  you  had  figured. 
Franklin  finished  Castings  give  you  the  piece 
complete  and  ready  for  assembling.  The  same 
result  minus  the  cost  of  machining  and  plus 
absolute  accuracy.  j 

Doesn't  it  sound  iiteresting  enough  to   ivarrant  writing  j 
MS  about  our  process'^      Write  for  Booklet  C  and  sample. 

H.    H.    FRANKLIN    MANUFACTURING    COMPANY 

203  S.  Geddes  St.,  SYRACUSE,  N.  Y. 


With  a 


"Keystone"  Safety  Shackle-Hook 


Quick  Acting 


You  are  free  from  all  anxiety  about  the 
load  slipping  or  becoming  detached 
There  is  positively  no  chance  for  such  an 
accident,  because  the  "  Keystone  "  is  abso- 
lutely safe.  Saves  lives,  saves  property  and 
adds  to  the  efficiency  of  your  equipment. 

Write  for  price  list.     Especially  valuable 
in  the  construction  and  operation  of  railroads. 


Keystone  Drop  Forge  WorKs,  Chester,  Pa. 


Fitting 


A     STARK     B£NCH     LATHE 

Will  soon  show  its  worth  in  the  shop 
where  accurate  work  is  essential. 

STARK  PRECISION  TOOLS 

by 


are 


made    from    fmest    materials, 
skilled  workmen  and  from 
up-to-date  designs. 
•^&fi^  Ash  for  catalogue  B. 

STARK  TOOL   COMPANY,   >VaItKan\,  Mass.,   U.  S.  A 


Professional. 


PATENTS 


SECURED     TO 
PROTECT    INVENTIONS 

ROYAL  E.   BURNHAM 

PATENT  ATTORNIiY 

837  Bond  BIdg.      Washington,  D.  C. 

Sen. I  lor  if'ze  lioi.klctb  uii  I'..tciils  unrl  'Ii.i.lc-M.irk-. 

Trade-Marks  u%i:?S<1i"c. 


HOWSON   &   HOWSON, 
Attorneys  at  Law,  Solicitors  of  Patents, 

32  South  Broad  Street,  Philadelphia,  Pa. 
38  Park  Row,  New  York.      98  F  St.,  Washington,  D.C. 

PATENTS 

C.     L.     PARKER 

I. ate  Hxaminer.  U.  b.  I'.iteiil  OHi^e 

Attorney-at-Lawand  Solicitor  of  Patents 

[■•atents  secured  promptly  and  with  special  re- 
tjard  to  tbe  full  legal  protection  of  the  invention. 
Handbook  for  inventors  sent  upon  request. 

200  Dietz  BIdg.,  Washington,  D.  C. 

QEO.  P.  WHITTLESEY, 
Patent  Lawyer  and  Solicitor  of  Patenta, 

McGill  Building,  908-814  G  Street, 
Washington,  D    C. 


HAND  MILLING 
MACHINE 

Adapted  for  small  and  du- 

Elicate  work,  built  from 
est  materials  and  with 
nnusual  weight  and  rigid- 
ity for  its  size.  Table  has 
long  bearing,  adjustments 
can  be  made  without 
wrenches  or  other  tools 
and  machine  is  fitted  with 
draw-in  spindle  and  collet 
or  chuck  for  arbors  or  end 
mills. 

First  class  in  every  f  artic- 
ular—send  for  circular. 


DALIN    BROS.,    Rockford,    111. 


IMPROVED    HIGH    SPEED 

Automaijc  Power  Hack  Saws 

arc  huill  ti»r  cutting  all  kinds  ol 
material  cheaper,  faster  and  truer 
I  hail  the  V  were  ever  cut  before.  Cuts 
off  ■.'■inch  ruui>d  steel  bar  in  3  to  -1 
minutes.  Wtiie  us  for  complete 
description — it  means  economy. 

Racine  Gas  Engine  Company 

DEPT.    NO.   47,         RACINE,   WIS. 


Save  Your   Drills 

and  Reamers  from  being 
broken  and  torn  when 
used  in  the  lathe. 


BCLAMP  DRILL  HOLDER 

For  Straight  Shank  Tools 

Patented  Apr. 


MORSE  TAPER   DRILL  HOLDER 
H  rtte  for  Catalog 

ARMSTRONG  BROS.  TOOL  CO. 

"TheT..ol  Holder  People" 

113  N.  Francisco  Ave.,      CHICAGO.  U.  S.  A 

bKE  OUK  TOOL  HOLDER  AU.  TAGK  ii.- 


AIR  FURNACE  IRON  OR  ACID  OPEN  HEARTH  STEEL 
Castings  up  to  100  Tons  in  One  Piece  Our  Specialty 

CHAMBERSBURG   E-NGINEERING   CO.,  Chambersbvirg,  Pa.,  U.S.A. 
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Standard  E^nglne  LatHes 


16  to  24  incH  Swing 

Built  by 

Greaves,  Klusman  &  Co. 

S.  B.  Cor.  Cook  &  Alfred  Sts. 

CINCINNATI,  OHIO,  U.  5.  A. 

Abo  Builders  of  Pattern  Makers*  Lathes  and 
Machinery  and  Metal   Spinners'  Lathes 


Heavy  Rocher  Arms 
Lar^e  Main  Gears 
Strong  General  Con- 
struction 

are  all  points  that 
help  to  make 

Kelly 
Shapers 

the  powerful,  ac- 
curate,  efficient 
machines  they  are 
everywhere  c  o  n  - 
ceded  to  be. 

Crank  Shapers 
Exclusively 

15",  17"  and  20" 

Plain. 

16",  20",  24"  and  26"  Back  geared. 

Catalogue  shows  full  line. 

THE-   R.   A.    KEULY   CO..      -       Xenia,    OKio 


THe  Automatic  Threading  LatHe 

will  cut  internal,  external,  right  or  left  hand,  straight  or  taper  threads  with 
equal  facility.  It  is  entirely  automatic  in  operation  and  will  do  from  io  to 
100^  more  threading  than  the  ordinary  lathe,  besides  insuring  accurate  work. 
No  special  tools  required.     One  attendant  can  operate  several  machines. 

Hoisting  Engine  Thrust  S(^'£^  HPHMMMIf^^^l    niade  on  Automatic  Lathe. 
\l"  X  4"  —  j"  pitch.  wJai^Jywi^^^SI        Time  seven  minutes. 

Send  for  latest  catalogue. 

Automatic  MacHine  Co.,  Bridg'eport,  Conn. 


IMPROVED 


"Miami  Valley 

13  5^"  ENGINE  LATHES 


5.  6  or  8-foot  Bed 


Strongs  Simple  and  Durable 


Head  Spindle  is  of  cast  crucible  steel,  ground 
for  Xo.  4  Morse  Taper,  using  large  center  and 
no  bushing,  Have  screw  and  rod  feed,  power 
cross  feed.  Gears  are  furnished  to  cut  stand- 
ard threads  from  4  to  64  including  ll^-^  to  the 
inch.  Taper  Attachment,  Draw-in  Chuck 
and  Carriage  Turret. 

We  also 
Manufacture  12  and  14"  SENSITIVE  DRILLS 

Let  us  send  iftcial  circular. 

The  Miami  Valley  Nacbine  Tool  Co. 

843  W.  Germantown  St.,  DAYTON.  O..  U.S.A. 


WE  MANUFACTURE 

SHAPERS 

EXCLUSIVELY. 
12  TO  32  INCH  STROKE. 


SMITH  &  MILLS. 

Cincinnati,    Ohio,   U.   S.   A. 


SODA  AND  POTASH  KETTLES 

For  the  Machine  5hop, 
Oarage  or  Repair  5hop. 

The  safest,  quickest  and  mo^ 
economical  method  for  clean- 
ing new  machine  parts  before 
case  hardening  or  assembling, 
or    for    cleaning    machinery 
parts  for  all  kinds 
of     repair    woik. 
Heated   by  Bun- 
sen,   gas    or  blue 
flame  oil    burner. 
Easily     portable, 
requires  no  steam 
traps,    piping    or 
drainage.       One 
size  —  1 0   gallons 
capacity.  Prompt 
delivery.  Reason- 
able price. 


The  Gray  &   Prior   Machine   Co. 

38  Suffield  Street,  HARTFORD,  CONN. 


HOISTS, 


Nkw  Patent  Whif 
Patent  Friction  Pulleys. 

NONE  BETTER 

MANUFACTURED   BY 

VOLNEY  W.  MASON  &  CO..  PROVIDENCE,  R.  I  ,  U.  S.  A, 
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AIR  COMPRESSORS 

Single  or  Three  Cylinder  Styles.        Belt  or  Hotor  Driven 

The  Triplex  and  back-geared  features 
of  the  Spacke  Air  Compressors  make 
them  compact  and  well-balanced. 
The  variety  of  sizes  is  great,  ranging 
in  capacity  from  i  to  loo  cubic  feet  of 
free  air  per  minute. 

Literature  upon  request. 

THE  F.  W.  SPACKE  MACHINE  COMPANY,  Indianapolis,  Ind. 


GEAR    CUTTING 


SPROCKET    CUTTING 


Special  department  for  this  divisiotk  of  our  business.    Kstimates  furnished. 


NO  MORE  CUSS  WORDS  IN  THE  DARK 


'dpl^s 


IF  YOU  CAN  GET  YOUR  HAND  ON  IT  YOU  CAN  PUT  THE  OIL  IN 
SEND  FOR  SAnPLBS  AND  PRICES 

European  Agents.  CHAKLES  CHURCHILL  i  Ci  1  .  Louiloii.  Eng. 

BAY  STATE  STAMPING  CO.,  WORCESTER,  MASS. 


Pat.  July  Ji.'uj 

BENNETT  HANDY  OILERS 


Twenty   to    Thirty    Letters    can    be    Engraved    with    the 
Gorton    Engraving    Machine    at    a    Cost    of    One    Cer.t. 

This  is  a  fact  which  should  interest  you  and  we  would  like  an 
opportunity  to  prove  that  the  machine  will  not  only  do  better 
work  than  can  be  done  by  hand,  but  do  it  in  a  fraction  of  the 
time  usually  required.  Engraving  either  in  relief  or  sunken, 
on  metal  plates,  seals,  dies,  patterns,  etc. 

Send  samples  of  your  requirements,  we  u-iU  then  duptieate  the  same,  stat- 
ing the  time  required,  quoting  price  zuith  photo  on  suitable  equipment. 

GEORGE  GORTON  MACHINE  CO.,  Racine,  Wisconsin 


Turret  Tool    BlpcK 


17. 


The  advantages  of  thisCarriage  Turret  will  be  read  ily 
appreciated  in  all  modern,  weil  equipped  machine  shops. 

Attached  to  an  ordinary  engine  lathe  you  secure  a 
combination  of  Engine  and  Turret  Lathe;  the  only  dif- 
ference being  this  Turret  does  not  work  automatically. 

Of  course  the  usual  FAY  &  SCOTT  excellence 
enters  into  the  making  of  it. 

Our  booklet  will  tell  you  all  you  want  to  know. 


Fay  ^   Scott 


Dexter, 
Maine  ( 


Precision  Disk  Grinders 

None  better  at  ANY  price. 

Get  our  circular. 

HOYSR.A.DT    (EL    CASE 

KINGSTON.    N.  Y. 


Save 
Money 

fay  having  one  of  our  Cen- 
tering Machines  properly 
located.  It  has  surpriKcd  many,  why 
not  you  ?    Give  it  a  little  thought, 

THE  PBOENIX  MFG.  CO.  JfAiir^TDrcSSS: 


Sawyer  Tool  Mfg.  Co 

TrrCHBURG,  MASS. 


Machinists'  Fine  Tools. 

Steel  Rules  a  Specialty. 


AT.  KEY- SEAT  SETTING  GAUGE 

FOR^ENCINEERSSMACHINISTS 
A  NEW  TOOL 
.^TJ.WYKE  5100. 

^  E.BOSTON.MA5S.U.S.A 

"^FOR   LISTS  OF    THIS  AND 
OTHER  IMPROVEOTOOL^ 


Econoniy,  Convenience  and  Efllcency 

are  the  strong  points  of  this  machine.  Handles 
a  wide  range  of  work  and  in  many  operationB 
will  save  from  tO  to  60  per  cent,  over  other 
methods. 

Write  for  circular  showing  samples  of  ivorA, 

W.  B,  Knight  Machinery  Co. 

2019-2025  LucM  Ave..  ST.  LOUIS,  MO. 


vvvvwv    w  For  sale  by 

UKILI  De  Fries  &  Co., 

■*"-\*-*^-*^  Dusseldorf,  Germany. 

Charles  Cliurchill 
&  Co.,  Ltd. 

London,  Eng. 

Trump  Bros.  Machine  Company, 

MANri'ACTl'Kl-KS 

Wilmington,  Del.,  U.  S.  A. 


CHUCKS. 
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New  Chuck.   Heavy  Universal,  Three  Jaws 

18  INCH  AND  UP\irAKDS. 


Send  for 
complete  Catalogue, 


Made  with  three  or  fotir  Jaws. 
Possesses  unusual  Power,  Rigidity,  Weight  and 
Strength. 

«*"*■    ^^  Built    to    withstand     the 

severest  strains. 

Corresponds  with  Modem 
Machine  Tools. 


We  are  specialists,  and 
make  nothing  but  Cliucks. 


The  £.  Horton 
®  Son  Company, 

Windsor  Locks,  Conn.,  U.S.A. 


Oneida  National 
Independent  Chuck 


THE 


Safety  Drills  Tap  Holder 

^^J^    \     is  the  only  attachment  for  the  purpose  that  gives 
universal  satisfaction,  and  is 


,|    F=^       UNEQUALLED  in  Efficiency, 
'^MBrif  Convenience,  Rapidity, 

Accuracy  and  Simplicity. 

Nothing  to  Break  or  get  out  of  Order.    Made  in 
4  sizes,  covering  from  0  to  2%  in.  diameter. 

The  Beaman   &   Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 


^5«««^   Inclosed  Pinion 
Drill  Chuck 

With  pinion  and  gear  teeth  always  in  perfect 
mesh  there  is  practically  no  opportunity  for  wear. 

T.  R.  ALMOND  MFG.  CO. 

ASHBURNHAM,     MASS. 

New  York  Citv,  40  Murray  St. 


FACE-PLATE  JAWS 


UNION 


MADE   IN   EIGHT   STYLES    WITH    IRON    OR   STEEL   SHELL 


UNION  MANUFACTURING  COMPANY 

26  CORTLANDT  ST.,  NEW  YORK  CITY  NEW  BRITAIN,  CONN..  U.  S.  A. 


National  Drill  Chuck 

Made  entirely  of  Steel. 
Has  no  Equal. 


Does    not   get   Out   of    Order. 

If    you    have    a    dirty  job,  try  it. 
Money  refunded  if  not  satisfactory. 

Oneida  National  Chuck  Co. 

ONEIDA,  N.  Y. 


The  Sweetlaod  Geared  Scroll  Chuck 

with  SOLID  REVERSIBLE  JAWS. 

No  extra  jaws  to  get  mislaid  or  lost.    Two  styles  of  jaws  in 
one.  and  those  always  where  wanted,  in  the  chuck. 


THE  HOGGSON  &  PETFIS  MFG.  CO. 

NEW  HAVEN,  CONN.,  U.S.A. 


Spur  Geared  Scroll  Combination  Lathe  Chuck. 


if  you  want  the  best  Lathe  or  Drill  Chucks— buy  Wescott's 


Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina- 
tion Lathe  Chucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks,  Geared  Universal  Lathe  Chucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-ofI  Chucks. 

Strongest  Grip,  Greatest  Capacity, 
Great  Durability,  Accurate. 

WESCOTT  CHUCK  CO.,  Oneida,  N.  Y.,  U.S.A. 

Ask  for  catalogue  in  English,  French,  Spanish  ot  German. 


Little  Giant 
Auxiliary  Screw 
Drill  Chuck. 
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I  Your  Screw  Machines  will  do  Twice  the  WorR  I 


if  they  are  fitted  with  the  n\'/if  tools,  and  lor  rapid  and  accurate  production  no  screw  cuttinj^  tools  e(|ual  the  | 

**  GEOMETRIC".      They  are  the  lime  and  lalior  .saversof  the  busy  plant;  and  samples  or  draw-  1 

uiLjs  of  work  you  are  iloing  would  enable  us  to  submit  estimate  of  a  suitable  outfit  of  tools  for  your  machines.  | 

I'he  style  "  D  "  Self  ()i)ening  and  Adjustable  Die  Head  is  one  of  our  specialties — adapted  for  use  on  hand  I 

or  automatic  screw  machines  or  the  turret  lathe,  will  cut  any  size  or  kind  of  thread,  right  or  left  hand,  cuts  1 

close  to  a  shoulder,  and  opens  automatically  at  the  end  of  the  cut.      Circulars  if  you  will  advise  us.  I 

The  Geometric  Tool  Companyt  westvuie station.  New  Haven,  Conn., U.S.  A.  I 

Foreign  agents— Chas.  Churchill  &  Co.,  Ltd.,  London,  i 

BirminRham,     Manchester,    Glasgow,    Newcastle-on-Tyne.  = 

Alfred   H.   .Schutte,  ColoKne,  Brussels.  Liege,  Paris,  Milan,  = 

Hilbao.     Schiichardt    &    Schuttc,     Vienna,    .St.    Petersburg,  1 

Stockholm,  Berlin  5 
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SAVES   FROM  50  TO  75% 

The  Tap 

WitK     R.eamers    Combined, 

that  will  automatically  col- 
lapse when  it  has  reached 
the  proper  depth,  and  does 
not  require  to  be  reversed, 
and  yet  be  as  rigid  and 
strong  as  a  solid  tap — ought 
to  interest  you. 

Ask  for  Catalogtie. 

Murchey  Machine  and  Tool  Company 


4tH  and  Porter  Streets 


Detroit,  MicK. 


ECONOMIZE 


In  Your 
Brazing  Costs 


"B.D.M.C0V' Brazing  Stand 

as  illustrated.  This  stand  is  perfectly  adapted  to  the  new 
process  of  cast  iron  brazing ;  is  ready  to  connect  up  to  your 
main  gas  and  air  supply,  and  the  heat  generated  will  flow  the 
hardest  spelter  freely,  using  either  nalui  ill  cr  manufactured 
(?as.  Stand  is  31  inches  high  and  table  top  is  20  x  80  inches. 
Price  complete  as  illustrated  $35.00. 

Catalogue  "  B.M."  teUing  all  about  brazing  apparatus  will  be  sent 
you  on  request.     WRITE  TODAY. 

Buffalo  Dental  Manufacturing  Co. 

BUFFALO,  N.  Y.,  U.  S.  A. 


Drilling    Attachment 

for  two  or  more  drills  thai  will  fit  your  drilling 
machine  without  changing  your  spindle  rota- 
tion. Will  reduce  your  drilling  expense  from 
25  to  75  percent.  Send  blue  prints  or  sample 
for  estimate. 

FRANCIS   REED   COMPANY 

Worcester,  Mass. 


Emery  Wheel  Dressers  and  Cutters 

Cutters  uniformly  tempered.    Made  of  the  best  Tool  Steel 
and  not  stamped  but  milled. 

GEORGE  H.  CALDER.     •     LANCASTER.  PA. 


The 
Cushman  Chuck  Co. 

HARTFORD,  CONN.,  U.  S.  A. 

Manufacturers  of 

Lathe  and  Drill  Chucks 

Catalogue  Free 
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The  Russell  Anti- Friction  Drill  Chuck 

Has  the  grip  of  a  bull-dog — no  slip,   no  wavering,   no 

give  up  ;   is  easily  adjusted — operated  entirely  by  hand, 

no  key  or  spanner 

needed ;  saves  time 

and  drills. 

The     antifriction 


bearing  is  the  special  feature,  overcomes  all  frictional  re- 
sistance in  tightening.         Do  you  see  the  advantage  ? 
We'll  tell  you  more  about  it  if  you  will  write  us.    Five  sizes. 

RUSSELL  ANTI=fRICTION  DRILL  CBUCK  CO.,  Elmira,  New  York,  U.  S.  A. 


A  Securelj  Held  Drill 

i  .  half  the  battle  You  can't 
d  )  good  work  or  do  it  quickly 
u  iless  the  drill,  reamer — or 
w  latever  tool  you  are  using 
■ — is  held  firmly. 

Pratt  CHuck 

is  the  ideal  drill  holder,  be- 
cause its  construction  makes 
slipping  impossible.  It  not 
only  holds  the  tool  securely 
but  it  holds  it  without  damage  to  the  shank 
The  flattened  end  of  the  shank  is  passed  through 
a  little  dog  floating  at  the  top  of  the  chuck  jaws. 
and  which  must  turn  as  the  chuck  turns ;  the  jaws 
are  tightened  just  enough  to  keep  the  drill  from 
falling  out — and  the  shank  is 
kept  ia  good  condition. 

The  simplest,  most  practical 
and  most  reliable  Drill  Chuck 
on  the  market. 

Write  for  the  book. 

THE  PRATT 
CHUCK    CO. 

FranRfort,  N.  Y. 

KuROPBAN  Agen'ts— Sells,  SonneDthal  &  Cu  ,  S6  Queen 
Victoria  Street,  London.  Kng. 


V?? 


?  ?  ?  CHUCK  QUESTIONS  ? 


Are  they  accurate  ? 

Are  the  Jaws  and  Adjusting  Screws  of  such 
grade  of  steel,  properly  tempered,  to  withstand  the 
wear  and  tear  ? 

Are  they  so  constructed  that  the  operator  has 
to  go  through  only  a  few  convenient  motions,  in 
adjusting  them  ? 

All  Skinner  Chucks  are  guaranteed  for  ac- 
curacy, the  chuck  jaws  being  ground  true  in  the 
chuck  body  after  hardening. 

Convenience    of 


operation  was  an  mi- 
portant  fa'ctor  is  design- 
ing each  different  style. 

Write  us  ill  regard 
to  your  requirements 
for  Lathe,  Drill  or 
Planer    Chucks,    and 

we   will    be  pleased    to 
recommend    sizes    and 
styles.     You  want  our  1908  Price  List  at  least. 

THE   SKINNER    CHUCK    CO. 

94  N    Stanley  5t.,  New  Britain,  Conn  ,  U.  S  A. 

94  Reade  St.,  New  York  City. 


We  use  a  Universal  Coupling 
to  Connect  the  Motor  to  the 
Reduction  Gear  Shaft,  which 
Obviates  the  Necessity  of  Per- 
fect Alignment. 

The  engraving  illustrates  a  Speed 
Reducing  Transmission  for  reduc- 
ing the  speed  from  a  mot  or  or  driv- 
ing shaft  to  any  required  speed  of 
OKeiiy  Patent,  lune  27.  1905.  machiue  Or  drlveu  shaft.     It  will 

be  found  efficient,  strong  and  durable,  beiog  entirely  incased  and  oil  tight.  It  is  absolutely  safe  and  requires  practi- 
cally no  attention.  All  the  moving  parts  run  in  the  same  direction  and  you  will  note  by  taking  power  from  three 
points  of  the  pinions  it  gives  a  balanced  drive  with  great  emergency  strength.  The  annular  or  internal  gears  are  made 
of  semi-steel;  the  idlers  are  made  of  steel,  bushed  with  hard  steel  bushings.  The  idler  pins  are  steel,  case-hardened  and 
keyed  to  the  discs  with  a  hard  taper  pin  which  can  be  quickly  removed  as  shown  in  tlie  cut.  The  bearings  are  bushed 
with  Pbcsphor  bronze.  We  make  this  device  in  a  variety  of  sizes  and  speed  reductions  from  i  to  50  horsepower,  either 
vertical  or  horizontal 

351-353  West  Monroe  Street,  Chicago 


D.  O.  JAMES  MFG.  COMPANY, 
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The  Jacobs 
Improved 
Drill  Chuck 

With  Toothed  Sleeve  and  Key 


Chutk  No.  3, 
cut  actual 
size. 

Capacity 

0  to  17-32". 


Patented  Sept.  16,  1902. 


MADE  IN 
FIVE  SIZES 

Largest  with 
capacity  up 
to  1"  drills. 


Chuck  No.  2. 
cut  actual 
size. 

Capacity 

0  to  21-64". 


"The  Jacobs  Improved  Drill  Chuck  is  not  only  the  most  con- 
venient, but  after  two  years  of  service,  has  proven  to  be  the 
most  durable  Drill  Chuck  we  have  ever  used." 

Super'mtendent  of  a  large  Fire  Arms  Concern. 


Chuck  No.  1, 
cut  actual 
size. 

Capacity 

0  to  13-64". 


We  offer  you  a  chance  to  economize  on  your  drill  work- 
ask  for  the  book  and  learn  just  how. 

The  Jacobs  Manufacturing  Company 

Hartford,   Conn.,   U.  S.  A. 
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ACCURATE   CUT   GEARS 


r* 


FOR   AUTOMOBILES 

And  other  machinery  where  the  highest  quaHty  of  workmanship  is  essential. 
Can  furnish  every  kind  of  gears  and  of  any  material  required.  We  have 
splendid  facilities  for  turning  out  high  grade  work  in  any  quantity  and  can  make 
prices  which  will  doubtless  interest  you..      Send  us  your  blue  prints  for  estimates. 

The   New  Process   Raw  Hide  Co. 

SYRACUSE,  NEW  YORK 


NOW  READY 

OUR  NEW  AND  COMPLETE  LIST  OF 

STEEL  HELICAL  and  SPUR  GEARS 

Stock  Gears  from  i6  pitch  to  3  D.  P.  and  from  i'  to 
36"  diameter.  These  gears  can  be  placed  side  by 
side  increasing  the  face  to  double  width.  Also  made 
in  one  piece  with  double 
face,  producing  a  very  quiet  running  and 
durable  gear.  The  uniformity  in  dimensions, 
high  grade  of  material  and  superior  work- 
manship put  Boston  Gears  in  a  class  by  them- 
selves. Manufacturers  in  adopting  them  for 
their  new  machines  will  save  time  and  consider- 
able expense.  We  make  quick  deliveries. 
Our  stock  gears  are  made  in  large  quantities 
and  can  be  sold  at  reasonable  prices.    IVrite  us. 


BOSTON  GEAR  WORKS 


NORFOLK    DOWNS, 
MASS..  U.S.A. 


^^s?  \4' 
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A  tin/ely  hint 

Now,  while  your  shop 
isn't  as  busy  as  it  has 
been,  why  not  overhaul 
things  ?     Substitute 

New  Process 
Noiseless 
Pinions 


for  those  old  grinding 
metal , wheels  and  secure 
a  quiet  shop.  They 
wear  like  iron,  run 
quietly  when  meshed 
with  your  old  iron  gears. 


'"^■1-1 
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The  New  Process  Baw  Hide  Co 
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Grant  Gear  Works 

6  Portland  St.,  Boston,  Mass. 


Gear    >^Keels   and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 

Qrant's  Treatise  on  Qears 

One  dollar — worth  ten. 

Grant's  Qear  Book 

Full  information.    Free. 


Our  Line  of  Gears  is 
Complete 


We  have  a  large  capacity  and  range  of  tools. 
Our  prices  are  low  and  deliveries  prompt. 
Bevel  and  mitre  gears  planed. 

Our  catalogue  sent  to  any  iirm  on  request. 
The  most  valuable  book  od  gearing  published. 

Foote  Bros.Gear®  Machine  Co. 

Successors  to  James  &  Foote, 
24-30  So.  Clinton  St.,  CHICAGO.  ILLINOIS. 


SMALL    GEARS 


LIGHT  SPROCKETS  and  CHAINS. 

SMALL  and  MEDIU.M  SIZED  GEARS. 

PINION  WIRE.  RACKS.  RATCHETS.  ETC. 
All  kinds,  for  all  purposes.    Immediate  attention  to  all  in- 
quiries  or  orders,  large  or  small.      Prompt  delivcrj— good 
work— right  prices.  This  class  of  work  our  exclusive  specialty. 

WOBURN, 
MASS. 


WOBURN  GEAR  WORKS, 


GEARS  and  PINIONS 

RAWHIDE  or  METAL 


LUIUlUUlUMOQIilSi 
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CHICAGO     RAWHIDE     MFG. 
77  Ohio  St.,  Chicago,  III. 


Accurate  Work- 
manship. 
Prompt  Delivery 

Our  "CHirAGO'" 
Native  PackerHids 
P I M  O  N  S  and 
BLANKS,  possess 
a  strene-th  and  dur- 
ability  of  fibre 
equaled  by  do 
others. 

Send  for  our 

Catalogue. 

CO. 


PLANED 

BEVEL 

GEARS 

For  Every  Purpose 

WM.  GANSCHOW 

S.  W.  cor.  Washington  Blvd. 
and  Morgan  St.,  Chicago 


r-RAW  HIDE  GEARS- 

RAW  HIDE  bars,  2"  to  12"  diameter,  13"  long  carried 
in  stock,  therefc  re  we  aie  prefiareil  to  chop  off  the  bar 
and  ship  your  "HURRY  ORDERS  AND  BREAK- 
DOWN JOBS"  in  24  hour.s  after  we  receive  your 
order. 

"Grant's  Treatise  on  Gears"  $t.OO. 
Want  our  New  Modern  Catalog V    It's  FREE. 

Address,  Dept.  M 


PHILADELPHIA  GEAR  ^^^^^^  Inc. 


GEO.  B.  GRANT.  Pres  and  M    E. 


PHILADELPHIA 


HINDLEY  SPIRAL  GEARS 

are  the  newest  creation  in  the  art  of  making 
commercial  gears.  They  drive  forward 
or  backwards  with  equal  efficiency  and 
smoothness  of  rotation. 

Write  for  the  Hind  ley  Gear  Book. 

MORSE,    WILLIAMS    &    CO. 

(Department  of  Otis  Elevator  Company) 

Engineers  PHILADELPHIA.  PA. 
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PEERLESS  RAW  HIDE  PINIONS 


Adapted  for  lii^nl  ur  iicax  y  service — noise- 
less, efficient,  durable — the  gears  that  are 
replacing  metal  gears  in  the  best  shops  in 
the  country. 

These  pinions  mesh  perfectly  with  metal 
gears  and  prolong  their  life  ;  save  power, 
run  smoothly  and  in  silence. 

Our  Blue  Book  on  Gears  gives  delails. 

The  Horsburgh  &  Scott  Co.,  Cleveland, Ohio 


EBERHARDT  BROTHERS 

AUTOMATIC 
GEAR  CUTTING  MACHINES. 

THEY  CUT  ACCURATE  GEARS  FASTER  THAN 

ANY  OTHER  MACHINES.     IMPROVED 

DESIGN    IS  THE  REASON. 

EBERHARDT   BROTHERS    MACHINE   CO. 
GEAR  SPECIALISTS 

66   UNION   ST.  NEWARK,  N.   J.,    U.  S.   A. 


BEVEL  GEARS 


Cut  Theoretically 
Correct 


Facilities  for  cutting  Spur,  Worm,  Spiral  and 
Internal  Gear  Wheels. 

Bevel  Gear  Generators  and   Special  Machines 


HUGO  BILGRAM,  1231  Spring  Garden  Ave.,  Philadelphia,  Pa. 


Spur,  Bevel,  Mitre 
"Worm    and    Spiral 

GEARS 

Teeth  planed  in  our  Bevel  Gears 
theoretically    correct.      Equipped 
for  Gear  Cutting  and  the  manufac- 
ture of  Gears  of  all  kinds. 
Breakdown  jobs  handled  promptly. 

Send  us  your  specifications. 

THE  VAN  DORN  &  DITTON  CO.,  Cleveland,©. 


)r^j^i,siygi|li^^ 

Send   for   our   new 
catalogue  and  learn 
how  to  save  money 
on  Turning  Tools. 

The  O.K.T00I  Holder  Co. 

SHELTON,  CONN.,  U.  S.  A. 

Gears  and  Gear 
Cutting 

WE  aUARA^TEE  SATISFACTION. 

RODNEY    DAVIS,    Philadelphia 


SPROCKETS 

for 

Roller  and  Block 
Chains 

In  Stock  or  to  Order 

Baldwin,   Diamond     and 
Whitney  chains  on  hand. 

Catalog  free 

CULLMAN    WHEEL    CO. 

1019  DunnloK  St.,  Chicni;o,  U.  S.  A. 


SPECIAL   MACHINERY 

And  Machines  Built  on  Contract. 

Jigs  and  Fixtures,  Puuchcs.  Dies,  peneral  uiachlna 
work.  Fifteen  years  experieuco  on  work  of  tbli 
character.  Send  blue  prints  and  let  me  estimate 
on  your  work — it's  money  saved. 


CHA8. 
30  Railroad  St. 


8.    DEXTER 

Attleboro,  Maaa. 
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K  dt  E  Mechanic's  Steel  Tapes 

'^o^^r^l^lfo^IoLns  rules.     They  win  stand^rou,h^.anmin.^and^wjn  no^^^        .=,u.ed  by 

We  make  them  in  8,  12,  15  and  20  £t.  lengths. 
Lines  3'8  in.  wide.  Graduated  feet  in  inches  to 
leths.  Graduations  begin  on  the  line.  Nickel- 
plated  Metal  Case,  large  center  with  long  fold- 
ing-handle. 

KEUFFEL  &  ESSER  CO. 

127  Fulton  St.,        General  Office  and  Factories, 
New  York.  Hoboken,  N,  J 

Chicago.  St.  Louis.  San  Francisco. 

Drawing  Materials,  Mathematical  and    Surveying 
Instruments.  Measuring  Tapes. 


Eugene  Dietzgeo  Co. 


181  Monroe  Street,  Chicago 


214-220 
E.  23d  St. 
New  York 


New  Orleans 
San  Francisco 


Manufacturers  and  Importers  of 

Drawing  Materials  and 
Surveying  Instruments 

Our  RAPID-PRINTING  Blue  Print  Paper  has  no 

equal. 
The  celebrated  Vandyke  Solar  Paper  for  Positive 
Blue  or  Black  Prints. 

Send  for  descriptive  circular  and  sample  prints. 


J.  H.  Wa^enhorst  ft  Co. 

riAKERS  OP 

Erlectric 
Blue 


American 

Adjustable 
Drawing  Table 


WE  MAKE  AUTOMATIC  PINION 
and  GEAR  CUTTING  MACHINES 

For  all  classes  of  small 
-wrorK  on  ^earSt  and  shall 
be  ^lad  to  submit  esti* 
mates  if  >'OU  ^vill  sex^d  tis 
samples  of  yovir  -wrork. 

One,  Two  and  Three-cut  Pinion 

Cutters. 
One   or   Two-cut   Gear  Cutters. 

Write  for   Particulars. 

Waltham    Machine    Works 

Newton  Street,        WALTHAH,  MASS. 


Machines 


Wagenhorst  Blue  Printers  are  used  by  the 
U.  S  Government,  by  the  Carnegie  Steel 
Co.,  and  by  hundreds  of  drafting  rooms 
throughout  the  country.    Why? 

Write  lor  Circular  B. 


Toungtsto^rn,    Ohio 


OTTO      ENGINE 


GOLD  MEDAL  AT  JAMESTOWN 

The  U.  S.  Government  paid  this 
Company  a  big  compliment  when  it 
selected  the  "OTTO  "  engine  for  use 
in  making  fuel  tests  at  the  James- 
town Exposition. 

The  Jury  of  Awards  also  proved  its 
fitness  for  its  task  when  it  Awarded 
the  "OTTO"  the  GOLD  MEDAL. 
The  "  OTTO  "haswon  FIRST  PRIZE 
at  every  large  Exposition  held  in  this 
Country  since  the  Centennial  in  '76. 


OTTO  GAS  ENGINE  W0RK5,Phila.Pa. 


STANDARD  DF  THE  WORLD 


KinisbLed   IVlaclraine   Keys 

Gib  and  Plain  Head 

All  sizes  carried  In  stock. 
Write  for  discounts. 

OLNEY  &  WARRIN 

Cheaper  than  you  can  make  them.        Finished  "Ready  to  Drive."  66-68  Center  St„  New  York 


OAS  ENGINE  MANUAL 

^  This  volume  just  publi- 
shed gives  the  latest  and 
most  helpful  information 
respecting  the  construction, 
care  and  management  of  QaB, 
Gasoline  and  Oil  Engine*, 
IMarine  IVlotors  and  Autom*- 
ble  En^nes,  including  chap- 
ters on  Producer  Gas  Plants 
and  the  Alcohol  Motor. 

q  The  book  is  a  practical 
educator  from  cover  to  cover 
and  is  worth  many  times  the 
price  to  anv  one  using  a  pas 
engine  of  any  type  or  size. 
Contains  Bl«  pages.  B7  chap- 
ters,  150  diagrams,  i'/i^B'/i 
inches,  weighs  a  pounds, 
handsomely  bound,  and  in 
everv  way  a  fine  volume.   _ 

fl  Tfie  onh  wav  tlie  practic- 
al ynerit  of  thisls\.!CAVK\-  can 
bcgh'en  .is  by  an  examtnatton 
of  the  book  itself,  ivliich  tM 
will  submit  to  the  readers  0/ 
Machinery,  free  /or  exami- 
nation, to  be  paid  for  or  re- 
turned, after  looking  it  over. 

q  Upon  receipt  of  the  fol- 
lowing agreement  (which 
can  be  either  cut  out  or 
copied),  the  book  will  be 
immediately  forwarded. 
No  money  in  advance 
required,  sign  and  return 

Kindly  in»U  ae  copy  of  "  AudcU  Gag  Engine  Manual.'  and  1! 
ound  aatiifMlory  I  will  i.m.diately .remit  $9.oo  or  return  th« 
book  to  70U. 


MACUINBBT 


STEEL 
BRASS 


"KNIPE"   Pat. 

BALL    BEARINGS 

1-4  In.  Shaft  and  up. 
No  fitting,  just  push  them  on. 
10  cts.  In  stamps  for  sample. 
Pressed  Steel  Mfg.  Co.,  454  The  Bourse.  Phllada.,  Pa. 


THE  OPEN  SIDE  PLANERS. 

Horizontal  Drilling,   Boring'   and  Milling  MacKincs. 

THE  DETR.ICK    <a   HARVEY    MACHINE    CO.,  Baltimore,  Md.,  U.  S.  A. 

FOKKIGM  AGKNTS :— Ludw.  I.»ewo  «c  Co..  B«rlin.  GemUBy.     lug.  Vaihl.  Accorn.ro  &  Co..  Mllio.  Italy.     Ch«s.  Churchill  &  Co..  Londoa.  Eoflnd. 
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THE    BULLDOZER 


MACHINERY      rOR 


Railroad  Shops      Structural  Iron  Works 
Boiler  Shops  and  Implement  Factories 


MOTOR    DRIVEN    PUNCH    AND    SHEAR 


Multiple  Punches 
Gate  Shears 


Upsetters  and  Taper  Rolls 
Heavy  Foreing  Machinery 


WILLIAMS,  WHITE  ^  CO. 


MOLINE,  ILLINOIS 


IT  DOES  NOT  TAKE  A  PAGE 
TO  TELL  OF 

Carpenter's 
Machine  Screw  Taps 


OLDEST  ON  THE  MARKET! 

NONE  SUPERIOR! 

THAT'S  ALL. 

Made  to  A.  S.  M.  E.  Standard  at  regular  price. 


TRADE  ^i*  MARK 

J.  M.  Carpenter  Tap  ^  Die  Co. 

PawtucKet,  R.  I.,  U.  S.  A. 


Reliable 

Band  Wheels 

Fly  Wheels 

etc. 


No  Walker  band  wheel 
or  fly  wheel  has  ever 
been  known  to  burst. 
These  wheels  were  de- 
signed expressly  to  re- 
^^^^^  place  other  wheels  that 

had  burst.  We  have 
all  the  Walker  data,  standards,  drawings,  patterns 
and  preparations,  and  are  making  Caldwell- Walker 
wheels  along  the  old,  time-tried  lines.  Our  product 
is  as  good  as  past  experience,  modem  skill  and  high- 
class  equipment  can  make  it.  If  you  need  a  wheel 
now,  write  us ;  if  not,  better  file  this  advertisement 
for  future  reference. 

H.  W.  Caldwell  ®  Son  Co. 

Chicago,  Western  Ave.,  17th-18th  St. 

4      New  York  :  Fulton  Bldg.,  Hudson  Terminal,  50  Church  St. 


STEEL  Shop 

Barrels  and  Boxes 


Illustrating  one  of  our  Triple  hem 
Shop  Barrels  fitted  with  a  solid 
stamped  steel  bottom,  allowing^^the 
barrel,  when  heavily  loaded,  to  be 
easily  rocked,  or  tipped  over  on  to  an 
ordinary  barrel  truck. 

Factory  Shelving  and  Adjust- 
able Tool  and  Supply  RacHs. 

Catalogue  No  2j. 

The  Cleveland  Wire  Spring  Co. 

Cleveland,  Otiio. 
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Gilbert  Wood 

Split  Pulleys 


style  B. 

Gilbert  Pulleys  are  light; 
the  spokes  are  so  set  they 
cut  Ihe  air  instead  of  fan- 
ning it.  They  can  be  put 
on  or  taken  off  the  shaft 
easily  and  quickly,  will 
withstand  a  greater  degree 
of  heat  or  moisture  than 
any  other  wood  pulley, 
and  can  be  run  with  per- 
fect safety  at  from  two  to 
three  times  the  speed  of 
iron  pulleys. 


are  of  special  construction,  and 
in  correctness  of  balance  and 
trueness  of  running  excel  all 
other  wood  pulleys.  The  hard, 
close  grained  maple  wood  used 
in  their  manufacture  provides 
the  face  of  the  pulley  with  a 
polished  surface  that  gives  per- 
fect contact  to  the  belt  and 
allows  the  same  power  to  be 
transmitted  with  far  less  tension, 
thus  prolonging  the  life  of  the 
belts  and  effecting  a  very  con- 
siderable saving  in  power. 


Style  C. 


Write  for  illustrated  catalogue  and  price  list. 

Saglnai^  Manufacturing^  Co. 

Sag'ina^v,  M^.  S.   MicHigan. 
Sales  Agents  in  all  tHe  Princifsal  Cities  of  tHe  "World. 


New  York  Branch,  s^>  Warren  Street. 

Cable  Address,  Engrave. 


Chicago  Branch,  2S-32  South  Canal  Street. 
A.  B.  C.  and  Lieber's  Codes. 


THE  STEINER 
JAPANNING  AND  DRYING  OVEN 

Designed  to  meet  special  conditions. 
Heated  by  gas  and  adaptable  for  many 
lines  of  manufactirre.  Special  burners 
used  for  drying  materials  containing 
much  moisture. 

Ovens  for 
Bronzing,    Japanning,     Baking,     Enameling,    Dr3ring. 

Made  in  any  size  required.     Write  for  prices. 
EMIL   E.  STEINER,  58  Union  St.,  Newark,  N.  J. 


THE  "DAYTON" 

Spring-Cushioned    Helve 

Hammer 

Very  simple  in  construction, 
efficient  and  strong.  'Will 
soon  pay  for  itself  in  your 
blacksmith  work. 

Send  for  cii  cular. 
The  Foglesong  Machine  Co. 

127  Ringgold  Street 
DAYTON,  OHIO 


Radial  Ring' 
Bearing's 

••NOISECESS" 


Bantam 
Anti-Friction  Co. 

Bantam,  Conn. 


OUR  SPECIALTY, 

Automatic  Machinery 

JkWWood  Screws, 

Asa  S.  Cook  Co.,  conn..u.s.'a. 


1 

1000  New  "REECE"  Screw  Plates  for  Sale 

We  wish  to  introduce  our  Kew  "  R.  D."  Series  Reece  Screw  Plates  with 
twist    drills    included.      Very   convenient    and    sure    to    please    every 
mechanic.     If    your    dealer  'will    not    supply    you.   send   $4.25  for  set 
"R.  D.  2,"  cutting  seven  sizes,  viz:  No.  4-36,  Ko.  6-32,  No.  S-32,  No.  10-24, 
No.  12-24.  ^'*^   14-20,  No.  16-1S  complete  in  polished  hardwood  case  with  a 
twist  drill,  tap  and  adjustable  die  for  each  size.     Die  stock  and  adjusta- 
ble tap  wrench  also  included.     Satisfaction  guaranteed. 

We  make  a  specialty  of  Screw  Plates,  Taps  and  Dies,  etc. 

E.  F.  REECE  CO.,  Greenfield,  Mass. 

New  YorK  store:    lOI  Reaae  St. 

"REECE" 
DIE 

I 
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"Dead  Stroke"  Power 
Hammers 


Strike  a  square. 
truu  blow  at  nil 
tinu-s  antl  can  be 
Siik-lv  run  at  hi^h 
sih-ihI. 

The  peculiar  fen- 
turo  IS  the  sprintsS 
to  which  the  ram 
is  iittached  by  a 
Ilexible  belt,  jit-r- 
m  i  1 1  i  n  ff  a  far 
more  e  f  f  oc t i  vti 
blow  than  can  be 
given  by  any 
tether  hammer  of 
tlie  same  weiyhc 
antl  stroke,  and 
requiring  less 
power. 
Built  in  7  sizes. 

Write  for 
circulars. 


Manufactured  by 

Dienelt  ®  Eisenhardt,  Inc. 

1304  No.  Howard  St. 
Philadelphia,  Pa.,  V7.S.A.. 


J 


Scranton 

Power  Hammers 

COST  LESS  than 
any  other  ham- 
mer that  will  pro- 
duce an  EQUAL 
AMOUNT  OF 
WORK. 

By  our  construc- 
tion we  avoid 
breakdowns. 

Send  for   Circular  :^7. 

CSl  Co. 

New 
Haven. 

CoxkB. 


Combination  of 

Stow  Flexible  Shaft 

an<l 

Multi-Speed  Electric  Motor. 

Portable  Drilling,  Tapping,  Reaming,  Etc. 


StOMT    Mf^.    Company, 

Bin^hamton,    N.  Y. 

S«llt;.  Council  thai  &  Co.,  General  European  Accnt5,  London,  En  ^. 


Bradley  Upright  Hammers 

Aremade  with  heads  weighing  15  to  500  pounds.  Each  contains  one-third 
to  one-half  more  material  than  those  of  any  other  make  of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other  hammers. 

Their  output  is  guaranteed  25  per  cent,  greater  than  is  possible  with 
other  liammers  of  same  rating  or  no  sale. 

More  Bradley  Hammers  are  sold  each  year  than  all  other  power 
hammers  combined, 

'WE    MA.KC 

The  Bradley  Cushioned  Helve  Hammer.  The  Bradley  Upright  Helve  Hammer. 

The  Bradley  Upright  Strap  Hammer.  The  Bradley  Compact  Hammer. 

Forges  tor  Hard  Coal  or  Coke. 

SEND    FOR    CIRCULARS. 

C.  C.  Bradley  %  Son,  Syracuse,  N.  T..  U.S.A. 

Foreign  Agents  :  Schuchardt  &  SchUtte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg. 
Alfred  H.  SchUtte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.  Buck  &  Hickman, 
Whitechapel  Road,  London. 


PATTERNS 


of  Every  Description. 

Penn  Pattern  Works,  Chester,  Pa.' 


■WMirORT.CONM. 


Tabor  Molding^  Machines. 


Cut  shows  13"  Cylinder 
Power  Squeezer  designed  to 
squeeze  the  sand  to  the  pro- 
per density  instead  of  ram- 
ming by  a  blow. 

Machine  is  adapted  for 
use  with  Vibrator  Frame, 
Parafifine  Board  or  Plated 
Pattern. 

Write  for  Catalogue. 


THe  Tabor  Manufacturing   Co.» 

I8tb  and  Hamilton  Streets 
PHILADCI.PHIA.  PENNSYLVANIA 
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THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  malcers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  the  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial — freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue  and   Prices  at  your  Service 

The  Stewart  Heater  Company 


79-99  East  Delevan  Avi., 


BUFFALO,  N.  Y. 


.<^    BALTIMORE.MD.    <^ 

MANUFACTURERS  ANDDtSlQNERS  Of  AIL  KINDSOF' 

;  HEAVY  MACHINERY, 

tiEauiRINcFlRSTCLASS  WORKMASHIP  AND  MATERIALS. 

MACHINERVWHITE  LEADa"' FERTILIZER  WORKS, 

GRAIN  ELEVAT0RS.'*FL0URMIILS,BRA55. COPPER 

k     lINPlATEROlllNaMlllS  CABIE.''MARINE RAILWAYS,  i 

k^  PQOLE-LtfFELTURBINE  WATER-WHEELS  - 

..   -if-    DREDG1N&    MACHINES. -<■    i 


(Style  of  ij  and  24  Sizes.) 

Measuring   Machines. 

Measuring  screw,  10^  16  or  20  threads 
to  the  inch,  graduated  to  read  thous- 
andths  or   32ds  without    calculation. 
^^K»    The    only   Micrometer    that    will 
^^W       not    lose    its    accuracy    by   ^vear. 
SYRACUSE  TWIST  DRILL  CO.,  SYRACUSE,  N.  Y. 

Oiu.Churchin  &  Co..  Lt(L.London.  Ene..A(renu  for  Great  BnUlo 


All  Change  Does  Not  Mean  Progress,  But 
All  Progress  Means  CHange 

IF  you  are  only  familiar  with  oil  and  grease  lubrication, 
well — look  out  for  ruts.     What  is  the  benefit  derived 
from  adding  Di.xon's  Flake  Graphite  to  oil  or  grease  ? 
Hundreds  of  successful  engineers  testify  that  it  lessens  fric- 
tion, prevents  cutting,  saves  lubricant.     Can  you  answer  this 
question  from  "  first  hand  "  experience  ? 

Write  for  free  booklet  74-C  and  a  sample. 

Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J. 


nrsirrs  speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos,  Steam  Engines,  Sliafting,  Floor  Macbines,  etc.  No 
first  class  mechanic,  superintendent  or  factory  should  be  without 
one.  They  are  adapted  to  hollow  or  pointed  center.^,  and  are 
absolutely  correct.  Es-ery  indicator  is  handsomely  nickel  plated 
and  of  convenient  size  to  carry  in  the  pocket. 

Price  :  Split  Cap,  adapted  to  either  pointed  or  holloa  centers,  $1,00, 
Plain  Cap  for  hollow  centers  only,  75c, 

We  also  keep  a  Double  Registering  Speed  Indicator.    Prices  on  application. 


The  R.  Woodman  Mfg.  and  Supply  Co., 


63  Oliver  Street, 
BOSTON,  MASS. 
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Writo  ut  (or  catalo)f  or  ask  your  )ol>l)or. 

FRITZ  &  GOELDEL  MFG.  COMPANY 

60  Alabama  St.,  GRAND  RAPIDS,  MICH. 


fc MAURICE  ( 
lOANDY 

■founder  I 

OF  THE 
IGENUINE 
InEDSTITCHEDl 
1  COTTON 
DUCK 

|Be:ltino. 


genuine: 


w 


When  a  Qandy  Belt  finally  does  | 
wear  out  it  wears  out  all  t.i  ver.  You 
never  see  one.  part  of  which  is  good 
and  part  worn  out  This  is  because 
they  are  absolutely  uniform  in  tex- 
ture throughout,  and  every  part 
lasts  as  long  as  any  other.  You 
don't  have  to  fool  around  every 
few  minutes  splicing  belts  if  your 
shop  is  equipped  with  our  product. 
Look  for  the  right  trademark — coil  | 
of  belt,  bale  of  cotton,  and  name.  \ 

Booklet  '■''Experiences  with  Gandy" 

free  on  request. 

(Gandv  Belt  Dressing  gives  the 
final  degree  of   excellence  to      ; 
Gandy  Belts.) 


;the  eANDY,  belting  go., 
'■'H-  ':BAii:2TiryiOFtE:;;MD:'  ^  :■    ' 


Metal  Polish 

Highest  Award 

Chicago  World's  Fair.  1803. 

l.ousinnn   Purchase  Hxposl. 

tion.St.  Louis,  1904. 

3-oz.  Boz  for  10  cents. 

Sohl  by  Ayciiis  ami  Dealers 
all  over  the  world/  Ask  or 
write  for  FREE  samples, 

S-lb.  Pail.s,  $1.00. 
GEO.  W.  HOFFMAN, 

i:xpi:rt  I'olisli  Mdkc-r. 
Indianapolis,  Indian:^. 


Old  or  Oily  Belts 

Don't  throw  these  away. 

Treat  them  with  Cling-Surface  and  make  them  new  again. 

This  belt  was  old,  full  of  oil  and  dirt  (we  took  30  lbs.  off 
it)  when  put  on. 

It  was  very  tight  and  wouldn't  half  work. 

We  scraped  it,  treated  and  slacked  it  up  and  it  was  doing 
140  H.P.  when  photographed  and  doing  it  easily. 

The  oil  was  coming  through  the  back  in  drops — pushed 
out  by  the  Cling-Surface. 

You  can  take  any  belt  you  have,  new  or  old,  dry  or  oily, 
use  Cling-Surface  and  run  it  slack,  no  matter  what  its  posi- 
tion, and  pull  fullest  loads. 

We  guarantee  it.     Try  Cling-Surface  and  see. 

Write  us.     We  have  a  mighty  interesting  matter  for  you. 

CLING-SURFACE  CO  1018  Niagara  St  Buffalo  N  Y 

Nl-w  York     Chicago     Boston     Philadelphia     St  Louis  London  Thomas  &  Bishop  110-125  Finsbury  Pavement  E  C 


LYON  STEEL  FACTORY  EQUIPMENT 


Standard  Lyon  Shelf  Box. 

LYON    METALLIC    MFG.    CO. 


For  Tour  Own 
Satisfaction 

take  up  with  us  the  subject  of 
Steel  Boxes  and  Barrels  for 

handling  small  parts  and  cast- 
ings. 

We  will  gladly  quote  prices 
and  give  you  full  information 
if  you  will  but  suggest  your 
requirements. 

AURORA,    ILL. 


Frazer's  Adjustable  Malleable 
Iron  Flask  Pin 

saves  time,  expense,  and  makes  true 
castings.  Quickly  applied  and  easily 
adjusted. 

Send  for  prices  on  our  line  of  Pat- 
tern Makers'  Specialties. 

Milwaukee  Foundry  Supply  Company 

Milwaukee,  Wis 
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A    BOLT    CUTTER    IS    MUCH    LIRE    A    MAN    IN    THIS: 
}JJ  The  Head  Is  Nearly  Rverythin^ 

THe   Merriman   Bolt   Cutter   Head   is   Noted   for 

1.  Simplicity    of    the    head;     Only     four  5.  Consequently, 
parts,  consequently.  Uniformity  of  the  product;  Bolts  all 

2.  Great  Durability.     Few  repairs  needed.  the  same  size. 

3.  Square  Bearing  of  the  Dies  in  the  Ring;  6.  Effectiveness  of  Operation;    Cheapest 
consequently,  heln  can  understand  and  run  it. 

4.  Solidity  of  the  Dies  like  a  Solid  Die;  7.  Nomachineturnsoutwork  more  rapidly. 

THE  H.  B.  BROWN  CO.,  EAST  HAMPTON.  CONN. 

Send  for  Catalog  No.  12. 


Mill  Shear 

This  cut  shows  our  No.  8  Shear  de- 
signed especially  for  RolliDg-  Mill 
shearing  on  %"  and  lighter  plates. 
Note  that  it  has  our  Patented  Gag 
Hold -down  which  does  not  ob- 
struct the  view  of  the  shearing 
line.  It  is  built  with  motor,  en- 
gine or  belt  drive.  We  have  had 
twenty-five  years'  experience  as 
builders  of  Punches,  Shears  and 
Bending  koUs. 

Write  for  Catalogue  ".A^" 

Bertsch    (St.    Co. 

Cambridge  City,  Ind. 


No,  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  IMachlne 

WRITE    FOR.    CATALOG 


!■  MiiNTS  PENDING 

No.  2  I  Beam  Cold  Saw 


ESPEN-LUCAS  MACHINE  AVORKS 

Broad  and  Noble  Streets,  PHILADELPHIA.  PA. 


CINCINNATI"    PUNCHES 

THK  CINCINNAFI  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


on    the 


The  Table  is  al'^vays  L-evel 


Crescent  Angle  Band  Saw 


though  the  saw  may  be  tilted  to  any  angle 
up  to  45  degrees. 

This  machine  has  every  good  point  for  regular 
square  sawing  and  the  advantage  of  a  tilted  saw  and 
level  table  for  bevel  sawing— saving  time,  labor  and 
inaccuracy.  All  parts  work  automatically— to  change 
the  angle  of  the  saw  just  turn  the  hand  wheel  at  the 
side  of  the  table,  no  other  adjustment  is  necessary, 
blade  can  be  tilted  while  in  motion. 

Adapted  for  all  kindsof  work.  Simple,  practical, 
and  reasonable  in  price.    Send  for  circulars. 

The  Crescent  Machine  Co. 

56  Main  street,        LCETONIA,  OHIO 


WE.    KNOW    HOW  TO    MAKE    THEM 


(^ 


'CK&TVI>^  nrv  -Ok.  j?s_  ^sf   Cx  o  r  d  o  rv^  C  O. 

AVOR.CESXEI4,I>lA.SS.         CLEVEIji^.lSt  D  ,  O  HIO. 


"F®.R"  Vises 

Guaranteed   to  give  the   best   service,  to   be 

made  of  the  best  materials  and  to  be  the  best 

for  the  work  for  which  they  are  intended. 

Price  is  right  too.    Ask  your  dealer  for  the 

F.  &  R.  Vises. 

Fulton    Machine   and   Vise    Co. 

LOWVILLE.  N.  Y. 

68-70  So.  Canal  St., 


76  Murray  St., 
New  York. 


Chicago. 


LOOK 
THIS 
OVER 

The 
MARVEL 

SHEAR  and  PUNCH 

BEATS  THEM  ALL 

LET  US  SEND  YOU  ONE  ON  TRIAL. 

Write  to-day  for  descriptive  Circular  of 
this  and  other  punches  and  Shears. 

Armstrong  >  Blum  Mfg.  Co. 

I  13  N.  Francisco  Ave.,  Chicago,  U.  S.  A. 


COMPARE 

with  your  present 
Handle  costs  our 
prices  for  Ball 
Crank  sand  Machine 
Handles  of  every 
description,  from 
bar  steel.  Accurate, 
highly  finished, 
complete  in  every 
detail  and  ready  to 
attach. 

The  Cincinnati 
Ball  Crank  Co. 

Cincinnati,   Ohio 

Successors  to  this  dept.  of 
the  SCHACHT  MFG.  CO. 


Bonnd  Volumes  of  Machinery 

Xhe  Industrial  Press,   New  York. 
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QUALITY    TELLS 


its  own  story. 


REBD  VISES 

will  grip  and  hold  when  the 
ordinary  vise  will  slip  and 
spoil  the  work. 

The  Reed  Guarantee 

is  back  of  every  one  sold. 

'  Let  us  send  you  Catalogue  H, 

REED  MFG.  CO.,  Erie,  Pa. 


Machinists'  Swivel  Vise 

with  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
'adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list. 

Prentiss  Vise  Company, 

44  Barclay  Street,  New  York. 

Agenta  tor  Great  Britain,  Chas.  Neat  &  C».,  112 
Queen  Victoria  St.,  London.  E.  C. 


WROUGHT  STEEL  BAR 
COMBINATION  BASE 


The  Service  in  Any  Shop 

will  be  quicker  and  better 
if  this 

All  Metal  TrticK 

is  part  of  its  equipment. 
Holds  tools  or  work  as 
needed,    is    light    run- 
ning,   can    be    quickly 
moved    from    place    to      .' 
place — never  oil  soaked      ' 
or  out  of  repair.      One 
of  the  conveniences  of 
the  day,  and  one  of  the 
most    durable    devices 
in  the  market. 

WRITE    FOR   OUR  NEW    BOOKLET    OF    SHOP   FURNITURE. 

Ne^^  Britain  MacKine  Co. 

New  Britain,  Conne<5%icut 


4-83 


I  Still  Sorting  over  those  Solid  Mandrels  ?  | 

1  Better  throw  the  whole  lot  into  the  scrap  heap  and  get  a  j 

I  set  of  NICHOLSON  EXPANDING  MANDRELS,  they  | 

=  are  what  you  want.  = 


=                 A  set  of  nine  of  these  will  fit  you  out  for  work  anywhere  = 

=                  from  one  to  seven  inches  in  size,  and  you'll  have  the  job  % 

1                  done  in  the  time  it  takes  to  look  for  an  ordinary  mandrel  1 

%-                that's  just  the  size  required.     Workmanship  and  material  g 

1                 the  best.     Catalogue  gives  full  description.  g 

I  W.  H.  NICHOLSON  &  CO.,   Wilkes-Barre,  Pa.,  U.  S.  A.    | 

=  Foreign  Houses:  C.  W.  Burton,  Griffiths  A  Co.,  London.    Schuchardt  &  Schutte,        = 

=  Berlin,  Cologne,  Vienna,  Brussels,  Stockholm  and  St.  Petersburg.  = 


MERRILL  BROS.. 


IVIASPETH. 
NEW  YORK.  N.  Y. 


Plunket  Improved  Vises 

Made  with  Plain  or  Swivel  Base 

Specially  adapted  fur  the  hard  service  of  the 
machine  shop.  Can  be  used  with  every  style  drill- 
press,  shaper  und  milling  machine.  Strongest 
consti  uction,  steel  screw,  steel  faces  to  jaw,  cast 
steel  handle.     Write  f.  r  further  information. 

E.    PLUNKET,       CHicae'o.    HI* 

47-4P  South  Jefferson  St. 


DRILL 


VISES  and  SPEEDERS 

SEND    FOR    CIRCULARS 

THE  GRAHAM   MFC.  CO.,  Providence,    R.  I. 
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FERRACUTE 

PRESSES 

HUNDREDS  OF  SIZES  AND  STYLES  FOR  EVERY  KIND  OF  WORK 

Illustration  shows  a  throated  side-action 
Drawing  Press  with  long  stroke,  adapted  for 
deepening  shallow  shells  previously  drawn  in  a 
double-action  press.  This  machine  is  suitable 
for  a  wide  range  of  single-action  work.  Built 
with    or  without    gearing.      Inclinable.      Five 


Photograjihs  and  full  information 
on  request. 

FERRACUTE   MACHINE   COMPANY 

Bridgeton,   New  Jersey 

European  Agents:  Chas.  ChurchiU  &  Co.,  London; 
Fenwick  Freres  &  Co.,  Paris;  American  Machinery  Co., 
St.  Petersburg;  Wilh.  Sonesson  &  Co.,  Copenhagen. 


Cuts  and 
PuncKes  at 
One  Stroke 

This  new  Punching 
Machine  is  adapted  for 
cutting  and  punching  of 
almost  every  kind,  but  is 
especially  valuable  for 
making  washers  from 
ecrap  plate  metals  or  fibre, 
and  for  cutting  armature 
discs,  hardware  and  elec- 
trical specialties  from 
hard  or  soft  metal. 

It  is  very  rapid,  cutting  and 
punching  at  one  stroke,  either 
single  or  multiple ;  can  be  operated 
by  any  person  of  ordinary  intelli- 
gence, and  can  be  arranged  for 
shearing  when  desired.  Made  in 
four  sizes.  Write  for  full  description. 

Krips-Mason 

MacHine  Co. 

1636  North  Hutchinson  Street 
Fbiladelphia.  Pa.,  V.  S.  A.. 


PIPE  THREADING  AND 
CUTTING  MACHINES 

Our  Improved  No.  6  Standard  Machine 
with  patent  adjustable  expanding  die 
head  and  interchangeable  chasers 

Cuts  o£E  and  threads  pipe  2!^  to  8 
inches.  A  special  arrangement  of 
gearing  permits  ample  power  and 
suitable  speeds  for  working  the 
various  sizes  of  pipe  and  avoids 
the  use  of  large  pulleys  and  tight 
belts.  Every  improved  feature 
for  rapid  and  accurate  operation. 
Write  for  detailed  description. 

D.    SAUNDERS'    SONS 

YONKERS,  N.  Y. 


I.  P.  RICHARDS  COMPANY 

D.  S.  Standard  Punches 


For  all  Structural  Work 
PROVIDENCE,  R.  I.,  U.  S.  A. 


VOU  WANT  THE  BEST  -  BUY  OF  US  ' 


A  Coin= 

plete 

Line  of 

Standard 

Styles 

and  Sizes 

of 


'Toledo" 
Presses 


IN  STOCK  FOR  IMMEDIATE  DELIVERY 


"Toledo"  Open  Back  Power  Presses 

are  the  result  of  20  years'  experience  in 
the  designing  and'  building  of  sheet 
metal  machines  and  tools  exclusively, 
and  the  demand  for  them  from  all  parts 
of  the  world  proves  their  superior 
capacity,  accuracy,  economy  and  dura- 
bility. 

The  Toledo  Machine  &  Tool  Go. 

Toledo,  Ohio,  U.  S.  A. 

AoBNis— Lodw,  Loewe  A  Co..  BerliD.  Germany.     Selin  Soonenthal 
A  Co..  85  Queen  Victoria  St.,  London,  England. 


ROYER  SFO  RD 
PuncK    and    SKear. 

Built   for  service.    Requires  but 
little  floor  space.    Various  sizes. 

If  you  are  interested  in  the 
best  in  this  class  of  maf  hinery 
write    for    our    Catalogue. 

Royersford  Foundry  and  Machine  Co. 

Royersford,  Pa. 


CUT  OUT  AND   FILE   the  three  Shop  Op«ni> 
tion  Sheets  in  this  number.    Your  set  may  be 
worth  a  hundred  dollars  to  you  some  day. 
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TRiMO"  pipb:  wrench 


TRADB  MARK 


STRONGEST  MADE.  Less  expense  for  broken  parts  replaced  as  well  as 
time  saved.  Drop-foiged  from  specially  selected  steel.  Inserted  jaw  in 
handle  easily  and  cheaply  replaced  when  worn  out,  displacing  the  out- 
of-dato  and  unsatisfactory  method  of  drawing  temper,  filing  and  re- 
hiirdening  when  teeth  are  cut  in  the  handle. 


GOLD  MEDAL 
St.  Louis,  1904. 


Send   for  catalog  No.  38   shotvin^   full  line. 

TRIMONT  MFG.  COMPANY,  55  to  71  Amory  St.,  Roxbury,  Mass. 


Power  Punching 


and 


Shearing 
Machines 

Belt,  Steam  and. 

Electrically 

driven. 

LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO,  U.S.A. 


Our  machines  are  made  in  over 
350  sizes  and  varieties. 

SINGLE, 

DOUBLE, 
UPRIGHT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Shops, 

Bridge  Works,       ;,sff"» -  ^"■■^j^ 

Etc. 


CKHU  RBEsta  M9  rai 


"Plurality  Die"  Bolt  Cutters 


Simple, strong, com- 
pa<^,  very  few  parts, 
no  exposed  gearing. 
Automatic  throw- 
out  opens  the  dies 
quickly  with  no  jar 
to  head. 


THE  "PLURALITY  DIE" 

is  the  special  feature  of  this  machine,  a  single 
set  doing  the  work  of  twelve  of  the  ordmary 
kind.  Will  cut  all  commonly  used  threads 
from  W  to  11.,  '.  Durability  and  Low 
Cost  of  Maintenance  ^roog  points. 


Keep  your  scrapers  in  good  condition  with  the 

REVOLVING  OILSTONE  SHARPENER 

This  improved  machine  puts  on  a  straight, 
keen  edge  that  will  stand  much  work  without 
needing  regrinding.  Adapted  for  other  work, 
easily  portable  and  can  be  operated  by  un- 
skilled labor.     Ask  for  the  catalogue. 


Mummert,  Wolf  &  Dixon  Co. 


HANOVER,  PA. 


4-lach  Hachlne  with  Steel  Clad  Sliding  Die  Head. 


A   SLIDING    DIE   HEAD   ON  A 
PIPE  THREADING   MACHINE 

is  absolutely  necessary  to  get  the  most  and  best  work 
out  of  it.  Pipe  does  not  come  perfectly  round,  neither 
is  it  straight.  If  the  head  can  move  it  will  follow  the 
pipe  ami  you  will  get  better  work  with  less  wear  on  the 
machine  and  dies.  ^\  You  can  also  put  the  pipe  in  and 
take  it  out  thro  the  die  stand  without  dragging  it 
across  tlie  dies  and  taking  tlie  edge  off.  H  You 
can  also  cut  off  closer  to  the  gripping  chuck  which 
saves  time  and  makes  money. 

The  Stoever  Foundry  &  Manufacturing  Co. 

LEBANON,  PA. 
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THE 


Genuine  Armstrong  Stock  and  Dies 


A.RE 


UneQualed   in  £fi(icienc9', 
Accuracy'  and   Simplicity 

Are  carried  in  stock  by  all  Leading  Jobbers  in  die  country- 


^^^^^^^^^^^^i^,^^^^^___  '"  .^^^    Engineers  and  Steam  Fitters  require  good 

tools.      Go  to  your  nearest  dealer  and  get 
the  Genuine  Armstrong  Tools  which  have  stood  the  test  for  years.     Manufactured  by 

THE  ARMSTRONG   MFG.   CO. 

297    Knowlton    Street,  BRIDGEPORT,    CONN. 


This 

Trade 

nark 

on  all 

our 

goods. 


WHAT  THE  MERRELL  MACHINE  MEANS  TO  YOU: 

MerrellPipe 
Threading 
and  Cutting- 
M  a  c  h  i  n  e  s 
mean  greater 
work,  and  bet- 
t  e  r  work. 
Merrell  Ma- 
chines mean 
more  economi- 
cal work,  and 
easier  work  for 
the  operator. 
Merrell  Ma- 
chines mean 
greater  effi- 
ciency and 
economy,  and 
extreme  sim- 
plicity and 
ease  of  opera- 
tion. 


This  Merrell  Apex  Nos.  1  ana  2  is  designed  and  built  for  the 
man  who  has  great  quantities  of  pipe  of  one  size  to  be  cut.  It 
has  a  special  arrangement  for  cutting  very  short  pieces  of  pipe. 
It  has  a  special  threading  gauge  that  automatically  cuts  the 


pipe  when  the  desired  length  has  been  threaded.  It  will  cut 
steel  or  iron  pipe  e<{iialhj  well.  It  will  cut  nipples  satisfac- 
torily. Why  not  let  us  tell  you  further  about  this  Machine '? 
Whv  not  get  the  Merrell  catalogue  'i 


30     DAYS    FREE    TRIAL 


THE   MERRELL   MFG.    CO.,   15  Curtis  5t.,  Toledo,  O. 


Pipe  Threaders  and  Gutters 

With  efficiency  as  well  as  beauty. 

Heavy  -none  more  so ;  bed  cast  in  one  piece,  no  stands  nor 
legs  to  work  loose.    No  oil  soaked  floors;  fire  risk  reduced. 

Single  speed  pulley;  all  gear  speed  changes  througli  semi- 
steel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
as  easily  on  steel  as  on  iron  pipe. 

Let  us  prove  to  you  that  the  higher  cost  of  a  modern  tool  is 
justified  by  the  character  and  quantity  of  its  product.  Circulars 
for  the  asking. 

Standard   Eng^ineerlng  Co., 

Ellwood  City,  Penna. 

St.  Louis  Office:  1012  Chemical  BIdg. 
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The  LOEW  VICTOR 
Gas  Engine  Driven  Outfit 

Ncwi-st  anil  hest  tiling  in   I'lpc  MarhuuTV 
e\er  offered  to  the  trade. 


Self-contained — Will  operate  under  any  conditions — 
Neat — Compact — Fills  a  long-felt  want. 

Catalog  on  i-eq>iesl. 

THE  LOEW  HFG.  CO..  Cleveland.  0. 


Complete 
in  Itself 


There  are  no  vises  or  other  accessories 
needed  with  the  Forbes  Patent  Die 

Stock — it  is  a  complete  tool  for  cutting 
oft  and  threading  pipe,  doing  the  work 
so  easily  that  one  man,  unaided,  can 
cut  off  and  thread  pipe  up  to  15  inches 
by  hand.  Machines  are  arrauijed  for 
hand  or  power,  are  easily  portable,  es- 
pecially convenient  for  use  in  cramped 
(juartersand  have  all  parts  interchange- 
able. 

Seiul  for  latest  catalogue  showing  sizes,  prices 
and  capacities  of  our  machines. 

The  Curtis  &  Curtis  Company 

8  (jarden  Street,  Bridgeport,  Conn. 


.A 


DEBUT 

It  is  needless  to  say  that 
steel  pipe  requires  a  sharp, 
properly  shaped  die  to  cut 
a  good  thread.  The  little 
machine  shown  here  is  the 


B.  &  K.  Die  Grinder 

for  the  correct  grinding  of 
the  dies.  Simple  to  operate, 
moderate  in  price,  and  \\\\\ 
sa\e  you  dollars. 

Gef  the  folder. 


L 


Bignall  k  Keeler  Mfg.  Co. 

EDWARDSVILLE,  ILL. 
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The  Rivett-Dock  Threading  Tool 

FOR    ACCURATE    THREADING    AND     DUPLICATE    WORK 


You  not  only  save  from  25  to  75  per  cent,  in  time 
with  this  device,  but  you  can  be  absolutely  sure  of 
exact  results.  Skilled  labor  is  not  required  for  its 
operation,  there  is  nothing  complicated  about  it, 
and  a  boy  with  this  tool  will  do  a  great  deal  more 
and  better  work  than  an  expert  using  the  ordinary 
thread  tool.  Grinding  is  an  infrequent  necessity, 
with  one  sharpening  the  Rivett-Dock  Tool  will  do 
as  much  work  as  a  hundred  of  the  single 
point    variety.        Practically     a     shop  "*" 

necessity  and  now  in  use  in  the  best 
equipped  plants  in  the  country.  As  a 
labor  saver  it  stands  in  the  front  rank 
and  we  shall  be  glad  to  send  one  on 
Thirty    Days'  Free  Trial. 

Ask  for  a    Catalogue. 
We   manufacture  the  Rivett   Precision  Lathes   and  Internal  Grinders. 

RIVETT    LATHE    MFG.    COMPANY, 

Brighton  District  BOSTON,  MASSACHUSETTS 


WORKING  END  OF  A 
••INCH  MACHINE. 


Hurlbut's  Patent 
Cutting-off  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  lo-inch  sizes. 

Circulars  on  application. 

HURIBUT= ROGERS 
MACHINE  CO. 

So.  Sudbury,  Mass. 


No  better  Crucibles  than  ours  can  be  made.    The  very  best  that  skill,  experi- 
ence and  finest  quality  of  materials  can  produce. 

McCULLOUGH-DALZELL  CRUCIBLE  CO.,  Pittsburgh,  Pa. 


Machinery 


Engineering 
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